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A CONTRIBUTION TO A RATIONAL THEORY 
OF THE STEAM ENGINE. 
No, I. 

Tue following articles are intended to supply a descrip- 
tion of the phenomena attending the performance of work 
ina steam engine, and certain deductions logically following 
on these phenomena, which deductions have an important 
bearing on the construction of the steam engine, although 
they have never yet received the attentive consideration 
which they deserve. In one sense, the setting forth of 
these deductions constitutes a new theory of the steam 
engine. 

e accepted text-book theory of the steam engine 
originated with the late Professor Rankine, whose labours 
and views were in many respects identical with those of 
Clausius. Many years have elapsed since his theory was 
given to the world, and it has undergone few modifica- 
tions. There can be no doubt that it has profoundly 
influenced the teaching of those who have dealt with the 
theoretical side only of engineering; and there is unfortu- 
nately reason to believe that much of that teaching is, if 
not erroneous, quite inapplicable to the steam engine as 
a practical motor. It will be seen as we proceed how, 
and in what way, the accepted thermo-dynamic theory of 
the steam engine breaks down. 

The second edition of Rankine’s immortal treatise, “A 
Manual of the Steam Engine and other Prime Movers,” 
was published in 1861, and it may be regarded as the 
finished utterances of its author. Throughout the volume 
Rankine deals with steam under two conditions only. 
Dry Saturated Steam, and superheated steam or Steam 
Gas. This is a fundamental error of very large propor- 
tions. The practical steam engine never works with dry 
saturated steam; in a few cases it works with super- 
heated steam, but the instances where this occurs in the 
present day are exceptional. A second fundamental error 
is that the liquefaction and re-evaporation in the cylin- 
der due to change of temperature in the metal are 
entirely ignored. At page 386 of the manual will be 
found the following passage :—“ It appears by computa- 
tion that the volume wu given by equation 3 or equation 5 
of article 282 is less than v in all cases which occur in 

ractice; from which it follows that when steam expands 
in driving a piston and receives no heat from without, a 
portion of it is liquefied.” This liquefaction must not be 
confounded with that due to the varying temperatures in 
the metal—to which Rankine does not refer. He deals 
exclusively with an adiabatic curve. On page 376 he 
writes : “ When the cylinder is either exposed or simply 
cased in slowly-conducting materials, such as felt and 
wood, the steam is assumed to expand without receiving 
or giving out heat. So BC is an adiabatic curve.” 

In the practical steam engine the adiabatic curve of 
expansion is unknown. 

“When between the slow conducting casing and the 
cylinder there is an iron casing or outer cylinder, called 
the ‘steam jacket,’ supplied with steam from the boiler, 
it is assumed that the heat communicated by means of 
that jacket to the steam expanding in the cylinder is just 
sufficient to prevent any practically appreciable part of it 
from becoming liquid; so that BC is part of a curve 
whose co-ordinates represent the pressures and volumes 
of a given weight of steam of saturation.” 

It is only by chance that this condition obtains in 
practice. e functions of the jacket are far more 
important for good or evil than Rankine realised. 

t is necessary now to quote a somewhat lengthy 
passage from pages 395-6 of the “ Manual.” 

“Theconclusion theoretically demonstrated in article 283, 
that where steam or other saturated vapour in expanding 
sage work by driving a piston, oo receives no heat 

rom without during that expansion, a portion of it must 
be liquefied, is confirmed by experience in actual steam 
engines; for it has been ascertained that the greater part 
of the liquid water which collects in unjacketted cylinders, 
and which was once supposed to be wholly carried over 
in a liquid state from the boiler, is produced by liquefac- 
tion of part of the steam during its expansion, and also 
that the principal effect of the jacket or annular casing 
enveloping the cylinder and filled with hot steam from the 
boiler is to —— that liquefaction of the steam in the 
cylinder. That liquefaction when it first takes place 
does not directly constitute a waste of heat or of energy ; 
for it is accompanied by a corresponding performance of 
work. It does, however, afterwards, by an indirect pro- 
cess diminish the efficiency of the engine; for the water 
which becomes liquid in the cylinder, probably in the 
form of mist and spray, acts as a distributor of heat and 
equaliser of temperature, abstracting heat from the hot 
and dense steam during its admission into the cylinder, 
and communicating that heat to the live and rarified 
steam which is on the point of being discharged, and thus 















lowering the initial pressure and increasing the final | 
pressure of the steam, but lowering the initial pressure 
much more than the final pressure is increased; and so 
producing a loss of energy which cannot be estimated 
theoretically.” 

The passage is quoted at length, although its meaning is 
not quiteclear. The fundamental error in itis the statement 
that the initial pressure is lowered. This is not the case. 
What happens is that steam is condensed, and more is sent 
in from the boiler. The pressure is maintained in all cases 
where the engine is designed with sufficient port area. 
There is no mention of initial condensation and re-evapo- 
ration. Attention was first called to these most important 
factors in steam engine practice in this country by Mr. 
D. K. Clark, and in the United States by Mr. Benjamin 
Isherwood, about 1862. No theory of the steam engine 
which neglects initial condensation and re-evaporation 
can apply to the steam engine in practice. To Rankine, 
the compound engine was not more efficient than the 
simple engine, save in so far as for purely mechanical 
reasons it was able to work with higher pressures and 
greater ranges of expansion. But the “heat trap” 
theory, or the influence for good or evil of varyin 
ranges of temperature in the metal of the cylinder, h 
no existence for him; nor indeed for any other writer 
on the theory of the steam engine, who has closely followed 
his line of reasoning. We have taken Rankine as typical. 
Various other men wrote on the theory of the steam 
engine, but Rankine was an intellectual giant, and others 
could only tread in his footsteps. His theory is insufficient, 
because he did not ess sufficient practical data. The 
true facts came before Isherwood when carrying out ex- 
tended experiments in the United States Navy; and to 
Clark, from his practical work with locomotives. Ran- 
kine possessed no such advantages, and we do not desire 
in any sense to depreciate the value of his work ; but it 
was necessary that we should show in what respect it was 
deficient before anyone would be likely to believe that 
something else is wanted. 

Before going further it will be well to state that those 
who desire to possess a valuable mathematical statement 
of the theory of the steam engine much more consistent 
with practice, cannot do better than procure Professor 
Cotterill’s well-known treatise. 

So much having been said to clear the ground, we may 
now proceed io set forth our own views on this subject. 
They will be found in all cases to accord strictly with 
practice. If atheory based on practice does not accord 
with a theory based on mathematics and laboratory in- 
vestigations, so much the worse, we hold, for the latter. 

To begin with, no steam engine is, except under special 
circumstances, supplied with dry saturated steam; on the 
contrary, it invariably receives from the boiler a mixture 
of steam and water. The water appears in the form 
known as “insensible priming,” and varies in amount 
between 3 per cent. and 10 or 12 per cent. If we take 
5 per cent. as representing the usual minimum with 
Cornish and Lancashire boilers, and 8 per cent. as the 
minimum with marine boilers, we shall probably not be 
far from the truth. 

It has been assumed that the superior efficiency of the 
compound engine as compared with that of the simple 
a is due to the fact that the range of temperature is 
reduced ix each cylinder, and that, as a consequence, initial 
condensation is reduced. It can be shown, however, first, 
that initial condensation is not reduced, and, secondly, that 
“1 condensation is not necessarily a source of loss 
at all. 

It is commonly assumed that the steam jacket acts 
beneficially by preventing cylinder condensation. This 
does not appear to be the whole truth; and it may be 
shown that under certain conditions the presence of a 
jacket may do harm, and that in no case should it be 
used unless certain conditions, which we shall define, 
are present. 

In dealing with heat engines, it is commonly assumed 
in text-books that the working fluid is a perfect gas, and 
Carnot’s theorem is applied. Inasmuch, however, as 
steam is very far indeed from being a perfect fluid, 
Carnot’s theorem is only applicable under such limitations 
that it may be left out of consideration. 

We may now proceed to consider what takes place in 
a single-cylinder engine without a jacket. In such an 
engine there are two unavoidable conditions causing con- 
densation, which operate continuously and regularly after 
the engine has been fully warmed up. The first is the lique- 
faction, referred to by Rankine, and due to the performance 
of work. In practice this amounts to about 2°4 Ib. of steam 
per indicated horse-power per hour. The second is due to 
radiation and conduction from the cylinder, and is a very 
variable quantity, depending on the efficiency of the pro- 
tection of the cylinder, the external temperature of the 


be far wrong if we say that one-fourth of a pound of 
steam is condensed per square foot per hour in this way. 
The quantity is so trifling when the cylinder is carefull 
lagged that it may be neglected in practice, sltheneh 
in small engines with unclothed cylinders, like some 
portables, it is no doubt an appreciable quantity. It is 
not necessary to theorise on the subject. It is known 
that a good, well-proportioned engine, unjacketted, will 
use about 231b. of steam per horse per hour. Of this 
quantity 2°4 1b. is condensed in the performance of work. 
If the steam were cut off at 1th of the stroke, about 15 lb. 
per horse per hour would be required in an absolutely 
non-conducting cylinder; that is to say, there is not 
available heat energy inasmaller quantity. This includes 
the 2'4lb. mentioned above. The difference between 
15 lb. and 23 1b., or 81b., has to be accounted for. But of 
the 23 lb. of so-called steam 5 or 6 per cent. is free 
water—insensible priming. The net weight of steam is 
therefore about 21°51b., and the cylinder condensation 
amounts to 6°5lb. The whole of this condensation, so far 
as the total quantity of steam admitted to the engine is 
concerned, takes place during the time the steam port is 
open. Subsequently, during the period of expansion, a 
small further condensation may take place; but towards 
the end of the stroke, as the pressure falls, evaporation 
takes place, caused by the hot cylinder walls giving 
up heat and boiling the dew condensed on them, and this 
tends to raise the pressure and “fatten” the diagram ; 
and so far a saving is effected. The moment the steam 
port opens the pressure falls. The water in the cylin- 
der is too hot to remain as water; it is boiled by 
the hot metal, and steam is produced, which rushes 
at once to the condenser or the atmosphere. It does 
no work, and the whole of the steam so produced 
is a dead loss. One steam stroke and one exhaust 
stroke constitute a cycle, and each cycle is complete 
in itself. No accumulation of water can take place in the 
cylinder; nor an accumulation of heat; nor, if we may use 
an incorrect but expressive phrase, an accumulation of 
cold. If, for example, the engine accumulated heat, the 
cylinder would at last become so hot that no further con- 
densation could take place; while if it accumulated cold, 
it would, at last, fall to so low a temperature that the 
engine would cease to revolve. Both conditions are im- 
possible ; therefore the cylinder may be said to be, as 
regards the day’s or hour’s work, entirely inoperative for 
good or evil; and it matters nothing of what material it is 
made, whether a good conductor or a bad one. Theonly per- 
manent condensation which can take place is that due to 
the performance of work and to radiation, all other conden- 
sation is temporary, the cylinder during one portion of the 
cycle playing the part of a condenser, and during another 
portion of the cycle playing the part of a boiler; and its 
condensing power is exactly equal to its boiling power, no 
more and no less. It will be seen, therefore, that the 
metal of the cylinder really in one sense does no 
harm. That is to say, if the cylinder receives 10 lb. 
of steam from the boiler, it will certainly discharge 
10 lb. of steam, minus the equivalent to the work 
done. It is most important that this fact should 
be carefully kept in mind. It is constantly overlooked. 
It is continually assumed that loss and waste take place 
in the cylinder, in the sense that it takes in more steam 
than it sends out. This is a physical impossibility. In 
the case of the engine which we have taken to illustrate 
our meaning, of every 21$1b. of steam it receives from 
the boiler, it discharges into the air or the condenser 
about 19lb. The difference has been condensed in the 
performance of work and by radiation and conduction. 
But we have seen that during the working stroke of the 
cycle about 6°5 lb. has been condensed. This is re-evapo- 
rated during the concluding or non-working stroke of 
the cycle, and is therefore a dead loss. There are two 
distinct ways in which this loss may be obviated ; the 
first consists in preventing initial condensation taking 
place. For, if the steam is not condensed during the 
working stroke of the cycle, it is obvious that it cannot 
be re-evaporated during the second or non-working half 
of the cycle. The second method of obviating the loss 
consists in making the steam formed in the cylinder do 
work. It is evident that it must have a smaller pressure 
than that of the boiler steam, but it also has a larger 
volume, and it is nearly, though not quite, the same 
thing whether we work one pound of steam between the 
limits of 1001b. and 60 lb., or between 60 lb. and 10 lb. 
It may indeed be shown that rather more work can be 
got out of it in the latter case, although this is not true of 
air. We shall consider the former of these two expedients 
first, and then deal with the latter. 

Initial condensation would not take place if the cylinder, 
with its appurtenances and the piston, were never per- 
mitted to fall below the temperature due to the pressure. 





‘atmosphere, the size of the cylinder, &c. We shall not 


Thus, for example, if steam of 115lb. absolute pressure 
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were used, the initial temperature of the cylinder should be 
steadily maintained at 338 deg. Fah. This can be done by 
jacketting. If the jacket is properly worked it will be 
efficient, and initial condensation will be prevented. 
But at what cost? We have seen that the temperature 
in the cylinder falls as the steam expands. This is a 
necessity. Thus the temperature of the steam at the 
beginning of the stroke being 338 deg. Fah., it will at the 
end of the stroke be 235°5 Fah. Heat will pass through 
the cylinder wall from the steam in the jacket, which will 
suffer partial condensation; but in return for this the 
diagram will be fattened, and the power of the engine pro- 
portionately augmented. But in any case about 2°4 Ib. of 
steam will be liquefied per horse perhourin the performance 
of work. At the end of the stroke this will remain in the 
cylinder. The moment the exhaust port opens it will be 
re-evaporated and converted into steam, the necessary 
heat being supplied from and at the expense of the 
jacket. Steam and not water will be discharged from 
the cylinder; water will be discharged from the 
jacket; and Anderson has shown that in practice a 
remarkable correspondence occurs between the weight of 
water discharged from the jacket and the weight of 
steam liquefied in the cylinder by the conversion of 
heat into work. If then, an engine was perfectly 
jacketted, and supplied with saturated dry steam, the 
whole of the 64 lb. per horse per hour which we have seen 
is wasted by initial condensation would be saved, and 
instead of requiring 21°5 lb. of steam per horse per hour, 
the engine would work with 151b. 

But we have yet to take account of the 5 per cent. of 
free water in the steam, or possibly more. If the jacket 
be efficient this will certainly be evaporated in the cylinder, 
and at the expense of the jacket. It is just possible that 
under certain circumstances it might be evaporated during 
the steam stroke, but this is unlikely. It will be evapo- 
rated during the exhaust stroke, when it can do no good, 
and the jacket condensation will rise from 2°41b. to about 
41b. per horse per hour, and the engine will need 16°5 lb. 
of steam instead of 151b. per horse per hour. If there 
was no jacket this free water would pass through the 
engine without being evaporated, and could not represent 
any loss, save that incurred in raising it from the feed- 
water temperature to 338 deg., which is a comparatively 
insignificant quantity. It will easily be understood, 
therefore, that circumstances may arise under which the 
—— of a jacket may be very prejudicial; and it may 

e taken as a rule that when boilers supply very wet 
steam it is much better to be without a jacket than with 
it. We may now proceed to consider more in detail how 
a jacket works. 

The point most worthy of consideration is, Is it possible 
to make a jacket so efficient that no initial condensation 
shall take place? The answer must be that it is, but that 
such jackets are very seldom used. Asa rule the jacket 
contains boiler steam. Let us, to simplify matters, deal 
only with a jacketted cylinder cover. This is exposed to 
a temperature not higher than that of the condenser or of 
the atmosphere for the whole period of the exhaust 
stroke. The metal will be, say, at least half an inch 
thick. On one side of this will bea temperature of 338 deg. 
Fah., on the other a temperature of, say, 212 deg. Fah. 
Under these circumstances it is absolutely impossible that 
the face of the metal next the cylinder can be as hot as 
the face of the metal in contact with the team in the 
jacket. A very thin film indeed of metal suffices to 
bring about all the initial condensation that can take 
place in an unjacketted engine. Therefore if the 
steam in the jacket is no hotter than the steam 
about to enter, the inside face of the cylinder cover 
must be cooler than the boiler steam; consequently 
initial condensation must take place to some extent, and 
to whatever extent it is so much dead loss, and this loss 
will not necessarily fall upon the jacket. It is primarily 
due to the inefficiency of the jacket, and in so far the 
jacket steam will escape. The obvious way out of the 
difficulty lies in putting steam into the jacket hotter than 
that coming from the boiler into the engine. Let us 
suppose that in any case the difference between the tem- 
perature of the face of the cover metal next the jacket 
steam and the face of the cover metal next the cylinder is 
30 deg. Fah.; then if we put steam in the jacket 30deg. 
Fah. hotter than the steam working the engine, we shall 
wholly avert initial condensation. The difference in tem- 
perature cannot be got rid of, but it may be made to take 
place between higher limits. Very seldom in practice is 
resort had to this expedient; it entails certain practical 
difficulties, but these are not very troublesome. We must 
seek the cause of the want of popularity of the expedient 
in the fact that it is argued that,as the average temperature 
in the jacket is invariably higher than the average tem- 
perature in the cylinder, a transfer of heat must always 
be going on from the jacket to the cylinder, and it is 
therefore unnecessary to put hotter steam than the work- 
ing steam into it. A dependence on averages is, how- 
ever, fatal to good agg in steam engineering. If we 
were content to take the average of two strokes, or one 
complete revolution, we would not use a jacket at all, 
because, as we have seen, the cylinder is unable to exercise 
any effect whatever. It will deliver as steam what it 
received from the boiler as steam, and it will deliver as 
water what it received from the boiler as water. Return- 
ing to the action of the jacket, it will be seen that during 
a portion of the cycle the steam is in contact with metal 
which is actually hotter than itself. But during another 
portion of the cycle, namely, that during which the steam 
port is open, the steam is hotter than the metal, and this 
must be the case unless hotter steam than the working 
steam is in the jacket. We have heard it argued that the 
greater the difference in temperature between the steam 

n the cylinder and in the jacket the greater will be the 
loss in the jacket. This is to a certain extent true. But 
a very hot jacket will always give a fatter diagram than a 
hot jacket, and the quantity of steam which has done no 
work, and leaves the engine during the exhaust stroke, 
will be proportionately diminished. It is so essential in 
sing'e-cylinder engines to prevent initia] condensation 





that no trouble should be spared to maintain a high | 
jacket temperature. Even if priming water comes 
over, in such a case it may be all converted into steam 
during the working stroke; but a cool or inefficient 
jacket must always be bad, and it may safely be | 
said that when a jacket is used as it commonly | 
is used, it will be a source of loss rather than gain if | 
much free water comes over to the cylinder from the | 

| 





boiler. We have written so far in vain if our readers do 
not now understand why ic is that such conflicting values | 
are attached to jackets by engineers, some maintaining 
that they are essential, others that they do no good. The 
fact that their value materially depends on the supply of | 
dry steam is constantly overlooked, and we have even | 
heard it argued that the wetter the steam the greater the | 
peed for a jacket, which is as erroneous a statement, per- | 
haps, as any ever made about the steam engine. | 

Having now considered the means available for prevent- | 
ing initial condensation and subsequent re-evaporation, 
we shall proceed in a succeeding article to deal with a 
method by which the evil effects of these may be averted 
even when they are permitted to take place. 








THE DEVELOPMENT OF THE MARINE ENGINE 
IN THE BRITISH NAVY. 
No. VIL. 
H.M.S. Prince Albert.— Of our remaining efficient 
fighting vessels having engines with jet condensers, the 
only one whose engines require detailed description is the 
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for the shaft when going ahead being so chosen that the 
reactionary force on the connecting-rod gudgeon pin is 


downward. This direction is indicated on the drawings, 


and the effect is that the full area of the slipper is avail- 
able for taking this force, while when the direction is 
reversed on going astern, and the gudgeon pin tends to 
rise up, it is prevented by ledges fitted for the purpose on 
the top at the two sides of the guide, the area for bear- 
ing when going astern being thus less than when goin 
ahead. The connecting-rod is made with a forked end, 
having the gudgeon pin secured to the two jaws, and 
being embraced by the bearing at the end of the piston- 
rod. The piston-rod is much larger in diameter than the 
connecting-rod, which is a noticeable feature in the engines 
of these makers, great value being placed on an ample 
bearing surface for the piston-rod at the cylinder stufling- 
box 


The framing of the engine isa large iron casting, having 
three vertical hollow-box projections to take the main 
bearing brasses; this cast framing is continuous at the 
cylinder side, and is bolted there securely to the two 
cylinders; while on the other side of the crank shaft it is 
8 up, and three projections are formed, one at each of 
the bearings, having flanges which are bolted on this side 
to the condenser and air pumps. These frames carrying the 
main bearings of the crank shaft do not project much 
above the bed of the engine, as will be seen from the 
athwartship elevation; but to prevent any want of 
stiffness, the tops of the frames over the bearings 
are connected to the tops of the cylinders by stays of 
ample diameter, which are at an angle with the bed of the 
engine. The main bearings of the crank shaft are three 
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END VIEW OF ENGINES OF H.M.8. PRINCE ALBERT. 


Prince Albert, drawings of the engines of which vessel 
are given on page 3. The arrangement of these engines 
is entirely different from that of each of those previously 
described, but is far more common in the more modern 
engines than the other arrangements. These engines 
are on what is termed the horizontal direct-actin 

plan, and were fitted by Messrs. Humphrys an 

Tennant, the vessel being tried in 1866. This firm has 
been noted for their adoption of this type of engine in 
almost all cases, sometimes having on this account to be 
satisfied with a length of connecting-rod which many 
engineers would have considered insufficient. There is a 
a single piston-rod, and the connecting-rod is on the same 
side of the crank shaft as the cylinder, so that it has to 
be kept short not to take up an undue amount of 
space. In the present case the length of the connecting- 
rod is only 5ft. 3in., or three and a-half times the length 
of the crank, which is 1ft. 6in.,a much smaller propor- 
tionate length than in the return connecting-rod engines. 
There are two cylinders of 72in. diameter working on 
cranks at right angles, the stroke of the pistons being 
3ft.; these cylinders are cast of a single thickness, having 
neither steam jacket nor separate working barrel, except 
at the ends and covers, which are cast hollow, and at the 
top of the cylinder, where a deep e is cast to 
convey the steam, when it leavesthe engines, to the con- 
denser. The pistons are hollow of cast iron, of the same 
construction as those of the engines previously described, 
but the depth of the piston is comparatively great, and a 
circular rib is cast in it to give the necessary stiffness. 
The piston-rod is attached at the centre by means of a 
cone formed at its end and a nut with cotter. It 
is of large diameter, to secure an ample bearing 
surface, and works through a stuffing-box in the cylinder 
end, this being fitted with a double gland, the small gland 
outside the main one serving to prevent the escape of the 
lubricant used for the rod. The other end of the piston- 
rod is formed with a T head, to which the slipper guide 
is attached by bolts, the guide being formed with a 


bearing to receive the gudgeon pin of the connecting-rod. 
The base of this guide is rectangular, having an adjustable 
slipper and sliding on a cast iron bearing firmly bolted 





to the main framing of the engine, the direction of rotation 
© 


in number; the centre one between the two cranks being 
of greater length than the others, on account of its taking 
the stresses due to both cylinders. These main bearings 
are each secured and adjusted by means of caps with two 
bolts to each, the bolts in this case taking the force due 
to the action of the crank shaft on the bearing; unlike 
the case of the last example, in which the force was taken 
by the sides of the bearings, the caps being thus at the 
side near the condenser. At the crank arms themselves 
no balance weights are fitted. 

The steam from the boilers passes first through the two 
throttle valves and expansion valves shown, to the main 
slide valves. The gear for actuating the expansion valves 
by bevel wheels on the crank shaft is shown on the plan 
and elevation; but we shall not further describe this, as, 
although fitted at first, it has now been removed from the 
vessel—a fate shared by the expansion gears of many 
other ships. The main slide valves are of the double- 
ported variety, with an equilibrium ring secured to the 
valve itself, thus obtaining the largest possible area re- 
lieved from steam pressure. 

The slide-rod is attached to the valve by a T-nut at its 
end, while at the outer end it is screwed into a sliding 
block which is actuated by the link. The necessa 
motion is given to the valve by means of the usual lin 
motion, there being two excentrics to each valve, the par- 
ticular kind of link used being known as the solid fon. 
The end of each excentric-rod is attached to one 
end of a solid bar curved in a circular arc, which is fitted 
between cylindrical segments in the sliding block at the 
end of the slide-rod. This is simply an inversion of the 
ordinary slotted link, and the effect is that the end of the 
excentric-rod cannot come nearer than a certain distance 
from the end of the slide-rod. One disadvantage of this 
is that the throw of the excentrics must be larger than 
would be required for a hollow link for the same valve 
motion, and some loss by increased excentric friction 
results. The slide-rod block is guided by means of a box 
projection bolted to the front of the cylinder, having the 
necessary guide channels. Various fittings are provided 
for adjusting the sections between which the solid bar 
works, and also the other working parts and the gear are 
found to give very satisfactory results in practice. This 
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rticular kind of valve motion is a speciality of Messrs. 

iumphrys and Tennant. 

The position of the link when going ahead is arranged 
as usual, so that the friction tends to keep it in its — 
position; the link is therefore up when going ahead, and 
the excentric rods open. The reversing gear and hand- 
wheel are shown on the drawings; the drag link is very 
short, and one end is attached to the bottom excentric-rod 
pin, its other end being attached to a lever on the weigh- 
shaft. Another lever on this shaft actuates the two levers 
for the drag links, being pulled to and fro by means of a 
long straight bar, at the other end of which is a toothed 
rack, and the latter is connected up by power gearing to 
the hand starting-wheel, which is the only means for 
reversing, no steam gear being fitted, and the lead from 
the hand-wheels to the link is very direct and simple, but 
the shortness of the drag links in this case no doubt tends 
to a good deal of slotting action of the link in the block. 
The arrangement of this link gear presents a great con- 
trast to those of the previous examples. 

On being exhausted from the slide valves, the steam 
passes along chambers cast at the upper part of the 
cylinders towards the joint between the two cylinders 
where the two chambers join, and the exhaust steam is 
then led along a single exhaust pipe to the other side of 
the crank shaft where the condenser is situated. There 
is thus only one jet condenser for the two engines, and 























this is formed by a casting with the air pumps and feed 
pumps on each side. The sea water enters the condenser 
from the wings through a long slotted pipe to break the 
jet up into a spray, and the exhaust steam is also dis- 
tributed by means of a diaphragm plate. There are two 
air pumps, one to each cylinder. These are double-acting, 
of the piston type, and each is of 22}in. diameter, and 
they are worked directly off the main pistons, and so have 
the full stroke of 3ft.,and the effective volume swept out by 
these air pumps is 95 cubic feet per minute per indicated 
horse-power developed. <A brass liner is inserted in the 
condenser casting to form the bearing surface for the air 
pump piston. After passing through the inverted suc- 
tion valves, and the discharge valves, the water from both 
air pumps is delivered into a large common pipe which 
leads straight to the sea through a valve at the ship’s 
side. Directly alongside the air pumps are the feed 
pumps formed by smaller projections on the main con- 
denser casting; there is one of these to each engine, also 
worked direct from the main pistons, and with working 
barrels formed as before by a liner, the diameter being 
7gin. and the stroke as above, the pipe conveying the 
portion of the water required for the feed pumps being 
led to the latter from the hot well. 

The propeller of this vessel is a common four-bladed 
one, of diameter 17ft. and pitch 20ft. llin., the length 
along the line of keel being 2ft. Gin., or about one- 





eighth of the pitch. To enable the screw to be discon- 
nected from the shaft, a brake strap and special discon- 
necting coupling are fitted, but the propeller is not fitted 
so as to be raised from the water. The pitch of the 
propeller is uniform, and the apparent slip on the trials 
of the vessel was from 7 to 9 per cent. 

There are four iron boilers of the high rectangular 
multitubular type arranged in one stokehole, and with 
one funnel, made telescopic so as to be lowered when 
required. These boilers have 1752 brass tubes, each 
6ft. 64in. long, between the tube plates, and 2sin. outside 
diameter, and twenty furnaces, each 6ft. 7in. by 2ft. 5jin. 
The maximum power generated would thus be about 
65 ILH.P. per square foot of grate, and ‘28 I.H.P. per 
square foot of tube heating surface. No superheaters are 
fitted in the boilers, as was the case with some of the other 
vessels with similar machinery fitted about this date. 

The Prince Albert was tried in 1866, and the machinery 
developed a power of 2128 indicated horses, which was 
4:25 times the nominal power, which is 500 horses. The 
revolutions of the engines were 61 per minute, giving a 
mean speed of piston of 366ft. per minute, the slip per 
cent. of the propeller being 74 on the maximum power 
trial, and the pressure of steam in the boilers 241b. per 
square inch. Since the date mentioned above, the engines 
have been thoroughly overhauled at Devonport. This 
was in 1878, when new boilers were also fitted, and the 
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pressure of steam was then increased to 25 lb. per square 
inch. 

The propelling machinery of this vessel, to compare 
with the others, weighed altogether 361 tons, which is 
equivalent to 380 1b. per indicated horse-power developed, 
and this was divided as follows:—Engines, 831b.; pro- 
peller and shafting, 271b.; boilers and fittings in connec- 
tion, 1971b.; and water in boilers to working level, 73 1b. 
per indicated horse-power developed. Now, examining 
these figures, we see the engine part of the weight is the 
lightest of any we have yet described. The next lightest 
is that of the Minotaur, whose engines and propellers 
weigh together 126 1b. per indicated horse power, as 
against 1101b. in the Prince Albert, and in making this 
comparison we must also remember that the latter vessel’s 
engines are much smaller than those of the former, which 
is still more in favour of the Prince Albert. The boiler 
part of the weight, however, is much greater in the Prince 
Albert than in the Minotaur, in the proportion of 270 Ib. 
per indicated horse-power for boilers and water to 200 Ib. 
only in the Minotaur, so that the total weight is greater 
in the Prince Albert. 

The sketches we give for this vessel will complete 
those for the jet condensing engines, and it will be seen 
that the average pressure used in their boilers was about 
241b. per square inch, the mean piston speed varying 
greatly, from 366ft. wp to 553ft. per minute in the Agin- 
court. Their air pumps swept out an effective volume 
of 1°04 cubic feet per LH.P., and in the boilers the 
power generated averaged 6°52 1.H.P. per square foot 
of grate, and ‘27 per square foot of tube surface. The 
average of the weights of all of them is about 397 Ib. 
per indicated horse-power developed, divided as fol- 
lows:—Engines, 104 1b.; screw propeller and shafting, 
38 1b.; boilers and fittings, 176 1b.; and water in boilers 
to working level, 791b. Some of the vessels with engines 
of this kind were fitted with superheating apparatus in 
their boilers, while others were not so fitted. Those we 
have mentioned that have the superheaters are the 
Warrior, Black Prince, Achilles, and Minotaur, by Messrs. 
Penn. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 


Srr,—On themargin of the upper estuary, nearly 14 miles eastward 
of Ellesmere port, is Stanlaw Point, the site of an ancient and cele- 
brated abbey, forming the western headland at the junction of the 
little river Gowry. The abbey was founded by Henry de Lacey in 
1178, and the situation was so retired and peaceful, with such beauti- 
ful surroundings, it was named to be Locus Benedictusforever! A 
hundred years later it was visited by a series of disasters. In 1279, 
*‘ Mare erupit IIT. non. Februar. die S’tae Werburge, et incredibilia 
mala fecit apud Stanlaw et alibi; insuper pontem Cestriz confregit 
et asportavit, cursum solitum supramodum excedens.” Eight years 
after the great tower of the church was thrown down in a viclent 
storm ; two years later the greater part of the abbey was destroyed 
in a conflagration; and in the same year the lands of the abbey 
suffered so severely in a second inundation that an indulgence of 
forty days was granted to all who assisted the abbey by contribu- 
tions. With the permission of Pope Nicholas, the brethren shortly 
after removed to Whalley, in East Lancashire, taking with them 
the title bestowed by their founder, as though it were appertaining 
to the brethren and not to the site. 

A careful consideration of the above facts and of local features 
has led me to believe that the upper estuary is an enlargement of 
a freshwater lake, the surface of which, if on the level of half tide, 
was considerably lower than high water of spring tides. Between 
the lake and the sea lay, apparently, a tract of low land, most of it 
marsh, through which the tide gradually advanced until it had 
seized the lake and driven the brethren away. The existence 
of the marsh is testified to by Domesday, in which the land 
in Lancashire, granted to Roger of Poitou, is described as being 
‘‘inter Ripam et Mersham, ” which descriptionappears also in the will 
of Wulfric Sprott, a previous owner. Though the words are usually 
rendered between the Ribble and the Mersey, their literal signi- 
fication is between the river’s bank and the marsh, which seems 
clearly to imply the existence of only one important river, probably 
the Ribble, and a very extensive marsh. 

Therefore, it appears pretty certain that the Mersey, as a navi- 
gable river, was entirely unknown to the Romans, and only became 
important at the close of the thirteenth century, after the Abbey of 
Stanlaw had been destroyed, and assumed some of the more im- 
portant features by which it is now distinguished, just 600 years 
ago. 

Between an imaginary line joining Eastham and Garston there is 
a steep incline in the bed of the river, which, in a distance of 
nearly four miles to Hale Head, rises from the low-water level of 
the lower river to a mean of 19ft. above that level. This remark- 
able feature is confirmatory of the suggestion that the upper 
estuary was originally a freshwater lake, and doubtless of smaller 
area. The tidal range at Eastham and Garston being 32}ft., the 
half-tide level, which has been assumed for the surface of the lake, 
would give 16ft. as the greatest depth of the lake; but it is not 
known how much sand lies on the incline. 

This feature presents another example of those variations in 
river currents which are irreconcileable with the ordinary assump- 
tion that the surface velocity is in normal relation to the velocities 
of the lowerstrata. In the absence of tide, or other interference, 
the surface of the river may be assumed to have one uniform incli- 
nation of, say, 5ft. per thirty miles; the inclination of the bed 
at the part mentioned being thirty times greater, or 5ft. in one mile. 
Here it is obvious the bottom velocity is very much greater than 
that of the surface; the incline, in fact, produces something of 
the effect of a weir, and will cause accumulation at some indefinite 
distance from the foot of the incline, where that abnormal velocity 
is checked by other water which is comparatively stagnant. In 
er may be found one of the contributories to Pluckington 

ank. 

In the original scheme of the Manchester Ship Canal, as laid 
before Parliament, it was intended to dredge a deep-water channel 
from the bottom of the incline through the upper estuary to the 
proposed entrance of the canal above Runcorn Bridge. The incline 
is so great as materially to reduce tue velocity of the tide. What 
is known as the foot of the tide advances from George’s Pier at the 
rate of one mile in 6} minutes, but when mounting the incline the 
velocity is reduced to one mile in 343 minutes, or to less than one- 
fifth. It is obvious, therefore, that if this obstruction were 
removed, the velocity of the tide would be greatly increased—so 
much increased as to produce overfalls from the deep water channel 
to the more shallow parts of the upper estuary, which overfalls 
would be reversed on the ebb, falling from the more shallow parts 
into the deeper channel. Eventually the navigable part of the 
upper estuary would probably have been reduced to the deep- 
water channel, unless access was maintained by dredging to Garston, 
Ellesmere port, Runcorn, and Widnes. Having regard to the 


interests of both sides, it would seem that the preferable course was 





to dredge two navigable channels, one on each side of the upper 
estuary, the united area of the cross sections of those channels 
being equal to the area of the cross section of the estuary in its 
present state. Such an arrangement would have given a deep-water 
access to every port of the upper estuary, leaving an island 
between. That island might be about seven or eight miles long, 
and of irregular width, but about one and a-half miles broad in its 
widest part. There are various purposes for which such an island 
so situated would be useful. 

The beach of the island and of each county should be formed to 
the natural slope, which appears so permanent on the neighbour- 
ing sea coasts. Nature seldom uses anything in the form of train- 
ing walls, and possibly engineers would be judicious if they 
adhered pretty closelyto Nature’sordinary practice. Their policy at 
times appears to be unduly coercive, JOSEPH BouLt, 

Liverpool, June 30th. 


THE DYNAMICS OF A PARTICLE, 


Srr,—‘‘ A Puzzled Student’s” farewell letter to you contains the 
following erroneous assertions:—(1) That every force is balanced 
by an equal and opposite force. (2) That in the case of a falling 
body the reaction cannot be supplied in Newton's sense by the 
earth. (3) That a stone flung vertically upwards is not falling all 
the time that it is rising. I may here say that I agree with all that 
Mr. Dewar has written. (4) That a body moving first in one direc- 
tion and then in another must pause at its change of motion. (5) 
That the force that resists a push on an open door is the hardness 
of the door. (6) That ‘‘O. E.” says this. (7) That inertia means 
hardness. (8) That ‘‘®, 11.” cuts the Gordian knot. 

In reply to ‘*‘ Examiner,” I feel sure that gravity isa pull. (1) 
Because of my own experience of it ; I have but to give a moment’s 
attention to my own feeling of weight to know that in describing it 
to others, I must speak of it as a pull on me by the earth towards 
itself. Any form of push on me by the earth would drive me 
from the earth, not draw me to it. Even if Newton's hypothesis of 
an ether with varying density as the cause of gravity should turn 
out to be true, it would still be as true to speak of the earth pulling 
objects to it by means of its influence on the ether, as it 1s now 
true to speak of a horse pulling a cart after it by means of 
its influence on the trace, though, as a matter of fact, what the 
horse really does is push against the collar. (2) Iam upheld in 
my assurance by the teaching of all the authorities that I have 
ever read. The only hypothesis—so far as I know—that attempts 
to account for gravitation as a push is Le Sage’s, and everyone 
knows that it will not hold water. The above is my reply to 
‘*Examiner.” Will you now let me put a question to ‘“*¢. m1.” ? 

I remember the long correspondence with that correspondent 
some years since, and I have not forgotten his duel with Prof. 
Donaldson and its result, and I have no desire to have it all 
repeated, but I would be obliged to him, so muck obliged, if he 
would briefly tell us—he seems to know—(1) What is the precise 
form of motion that causes the force we call gravity! (2) What is 
the precise form of motion that causes the force we call cohesion ? 
(3) What is the precise form of motion that causes the force we 
call chemical affinity ! 

These three things are probably the primary causes of all motion. 
I know nothing whatever about the nature of any one of them, and 
I would be glad to be told, but I do not want hypotheses; I myself 
can manufacture any number of hypotheses at ten minutes’ notice ; 
I want something that can be tested by experiment—a scientific 
man’s statement of what is, not a schoolman’s statement of what 
his intellect tells him should be. 

It would be no answer to me for “ #, IT.” to say that, ¢.9., gravity 
must be a form of motion because it causes motion, and we know 
of nothing else that it can be. That reply would imply that we 
know all the things that Nature is made of, and of that I am not 
convinced. 

And now just a word or two on the real causes of all this quarrel- 
ling with Newton’s third law. But perhaps this had best lie over 
till ‘‘, 11.” explains gravity; for if he does that, my next—and I 
hope final—letter will be one prolonged pean in his glory. If he 
does not do it, perhaps you will grant me space for one letter 
stating the real truth about the whole dispute. Wm. Muir. 

5, Angel-place, Edmonten, June 30th. 





Sir,—I thought that my last letter was so plainly worded that it 
would be impossible for any sensible man to misunderstand the 
meaning of it. <A ‘‘Puzzled Student” says he quite understands 
it, but in explaining what he thinks is my meaning he shows that 
he is perfectly wrong. I never said that the reaction against my 
hand is the hardness of the door, nor did I mean it. If the 
‘*Puzzled Student” takes the trouble to read my letter a little 
more carefully, he will find that I said the reaction to my push on 
the door is the pressure on my bands from the door. Why he 
takes the liberty to substitute hardness for pressure I cannot under- 
stand. These words are not at all equivalent. Pressure means a 
force ; hardness can never have that meaning, and consequently 
it is nonsense to speak of hardness either as a resistance or as a 
reaction. If ‘‘A Puzzled Student” cannot grasp the meaning of 
the quoted expression separately, he ought to realise it by com- 
paring it to the other examples explained in the same letter. 
Then he will see that the obvious meaning of my words is that the 
reaction is a pressure—a push—a real and active force, applied to 
and acting on my hands. This has nothing to do with the hard- 
ness of the door, which is due entirely to internal forces, 

The above agrees exactly with Newton’s definition of his third 
law. Newton says, that if a horse pulls a cart, just as much as the 
horse pulls the cart one way just so much will the cart pull the 
horse the other way. I say, that if I push against a door, just as 
much as my hands push the door one way just so much will the 
door push my hands the other way. Will “A Puzzled Student” 
kindly explain.to me why these two expressions cannot agree with 
each other ? 

When “A Puzzled Student” says every force is balanced by 
another and equal force, he is wrong ; but when he says, according 
to Lock’s dynamics, no external force can be applied to a mass 
without the mass exerting an equal and opposite force on the body 
which applies the force, he is right; and if he cannot see the 
difference himself he had better commence studying mechanics 
from the very beginning. O. E. 

London, June 30th. 





Sir,—An attentive perusal of the various letters which have 
appeared on this subject in your pages leads me to the belief that 
your correspondents have not quite fully realised the nature of the 
difficulty which has presented itself to ‘‘A Puzzled Student ;” 
indeed, I fancy that he has not clearly realised it himself. 

The sum and substance of the statements made by your corre- 
spondents, omitting much very irrelevant matter, is, that anything 
submitted to a force opposes that force with a resistance equal to 
the force. If they stopped here all would be well for them; but 
they do nothing of the kind, because if they did they could not 
solve ‘‘A Puzzled Student’s” problem. Consequently, they set 
about explaining what they mean by resistance, and in this they 
fail lamentably. It is not that they are wrong in their conclusions, 
but that they are unintelligible in explaining their reasoning—so 
unintelligible, that I am strongly disposed to doubt that they have 
clear ideas on the subject. ‘‘A Puzzled Student’s” grope at a 
meaning in the case of ‘‘O. E.’s” letter is very amusing; but there 
can be no doubt at the same time that he has hit precisely what 
“0, E.” seems to mean, viz., that the hardness of the body acted 
on constitutes its reaction. 

Now let me show where the whole difficulty lies, and I will take 
**O, E.’s” door as an illustration. ‘‘O, E.” tells‘‘A Puzzled Student” 
that the door presses against his hand just as much as his hand 
presses against the door ; that the pressure of the wind on the other 
side of the door is not the reaction meant by Newton ; that its pres- 
sure is less than that of the puzzled one’s hand, and consequently the 





door moves against the wind. This is, I think, a fair statement of 
the facts of the case, 

Now, to speak very plainly, ‘0, E.” has here made statements 
which are untrue. He expresses, I think very fairly, just what 
your other correspondents say ; so that when I assert that he says 
what is untrue, that statement willapply all round. 

The door, having no volition or power of motion inherent, does 
not push against the puzzled one’s hand. A push or pressure con- 
templates force; that is, something which can cause motion. The 
action of the lad’s hand causes, or tends to cause, motion ; but the 
reaction of the door is something radically different, in that it is 
incapable of producing motion or tending to produce motion. The 
“Puzzled Student’s” push is a force. The resistance of the 
door cannot be called a force under any conceivable condj- 
tions, because it cannot produce motion, and the assertion 
that just as much as the hand presses or pushes the door just 
so much the door presses or pushes the hand, is so obviously 
untrue and irrational that [am lost in wonder that it should be 
made. It will be urged, of course, that that is what Newton says, 
Well, Newton did not say it in his third law, but in illustrating 
that law. He was not infallible, and he was certainly not always 
happy in his illustrations. 

‘o proceed a step further, the implied idea that the door takes 
an active part in the conflict introduces an element of indescribable 
confusion. No wonder that a student remains puzzled. He is 
told that the door presses against his hand on the one side as much 
as he presses against it, and that the door presses against the wind 
on the other side as much as the wind presses against it. Let us, 
for the sake of argument, accept this as literally true. It in no 
way accounts for the fact that the student opens the door against 
the wind. There is something left to be explained. It is clear, in 
fact, that he must exert force. It isclearthat the wind also exerts 
force. Which of the two forces is the greater! The student's hand, 
we are told. If this be true, then, pace ‘‘O. E.,” Mr. Muir, Newton, 
&c., we have an action which is not opposed by an equal and opposite 
reaction. 

Newton's third law is perfectly accurate, and it is even perfectly 
true that forces invariably and accurately balance each other; and 
it is also true that the acquisition of velocity by matter can be 
transmuted into force. The whole difficulty from beginning to end 
lies in the idea attached to the word ‘‘force.” Newton does not use 
it at all in his third law. He uses the word “action,” which con- 
veys an entirely different meaning. The whole trouble takes its 
origin in his unfortunate explanation of the law. 

Ican assure your correspondents, however, that the reaction of 
the wind against the door on one side is precisely equal to the action 
of the ‘‘ Puzzled Student’s” hand against the other side, and we 
may as we please call either of these action or reaction, according 
as the wind or the student wins in the struggle for supremacy. 

Birmingham, July 3rd. M. LYLE, 





Sm,—Turning to Webster's Dictionary, I find ‘‘action” thus 
detined:—‘‘ Agency; operation; strong impulse; effect of one 
body on another.” 

Will your correspondents kindly give me their definition of the 
word ! J. 

July 5th. 





GROYNES ON SHIFTING BEACHES, 


Smr,—As you have again brought forward the subject of the 
Brighton beach, will you allow me to make a few remarks; and I 
think it will be found that the facts I allude to will confirm the 
views you express, In my letter in your issue of the 27th August, 
1886, I endeavoured to describe some of the features of the 
Brighton beach, and to explain how I had proposed to protect it. 
In my letter of October of the same year I described the effect of 
a recent storm, and pointed out some lessons that might be learned 
from it. In my present letter I desire to bring the information up 
to date. 

A portion of the shingle brought from the westward is arrested 
by the projecting arm of Shoreham Harbour, the remaining por- 
tion continuing its journey eastward. The harbour authorities 
have to remove this obstruction by dredging. The shingle obtained 
is conveyed eastward and deposited between the harbour entrance 
and the Hove Gasworks, the sea eventually causing it to rejoin the 
main body of drifting shingle. Large quantities have been 
stopped opposite the Hove Gasworks, but as a good beach now 
exists there it continues to travel forward. At the eastward angle 
of the timber wall of the gasworks the wash caused by this 
obstruction has indented the line of beach toa considerable exten‘. 
Further eastwards one of the buildings belonging to the Hove 
coastguard station has been built between two large timber groynes 
about sixty yards apart, and which have been erected some years. 
Originally there was an enclosure protected by concrete some distance 
seaward of this building. The sea has washed this enclosure away, 
and has exposed the concrete foundations of the building, and 
although this occurred many months ago, no shingle has since 
been deposited on the foreshore between these groynes. The 
whole of the groynes from west to east of Brighton and Hove have 
little shingle against them. The pipe named in my letter of 
August, 1886, is still exposed as then. The shingle which used to 
be level with the rails of the west end of the electric railway has 
now been greatly lowered, the rails being several feet above the 
top of the shingle. The new concrete groynes have little shingle 
against them, and the general level of the foreshore about high- 
water line between the Hove east boundary and to the east of the 
West Pier is only maintained by the continual carting of earth, 
which is sloped down and sprinkled with shingle. Even this had 
to be discontinued for a time, owing to the large quantity washed 
away making the sea too thick for bathing. 

Carting is still continued beyond the Paston-place groyne, as 
mentioned in my letter of October, 1886. The person in charge of 
the work has caused stakes to be driven to show the line to 
which the rubbish is to be dressed, as if he were quite oblivious to 
the fact that autumn and winter seas will hustle all his handi- 
work away as hitherto. 

As a general rule, it will be found that ona wave striking a 
shingle foreshore without impediment from artificial obstructions, 
it is tripped up by the friction of its lower part against the ground, 
and is caused to rush forward, carrying shingle, in the direction of 
the wind up the incline of the beach, its ultimate height being 
above the general leve) of the sea, The water being thus spread 
over a large area of the beach, a considerable portion of it filters 
downwards through the shingle bank. The remaining portion runs 
down the incline at right angles to the line of foreshore, and 
carries with it a portion of the shingle previously driven up the incline. 

In the case of a solid groyne a wave rushes forward in a similar 
manner, but on meeting the obstructing groyne the water is heaped 
up, and finding no other outlet, is forced to rush back to the sea. 
In this case, owing to the velocity with which the wave is made to 
return—due to its volume and the height to which it has been 
lifted—the shingle is hurried back from whence it was previously 
picked up by the wave, except that it has travelled a short dis- 
tance along the line of the foreshore. 

With the open groyne it will be seen that it more nearly agrees 
with the process of nature, as the wave, in running up the fore- 
shore, is But slightly hindered by the open groyne, the water 

ing freely through it, being at the same time obliged to leave 
its burden of shingle behind. There being no force to return this 
shingle down the beach again, it is evident that it must accumulate 
against the open groynes, and practice has proved that this is what 
does take place. 

I think the following may be considered fair deductions from the 
foregoing statement of facts connected with the Brighton fore- 
shore:—({1) Shingle continues to travel from west to east of 
Brighton, as in years gone - 2) Large and solid groynes not 
only drive the shingle from the shore into deep water, but cause 
that already on the foreshore to be washed away, even if 
the groynes are only sixty yards apart. (3) Owing to the 
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scouring action of the sea produced by these groynes, the 
shorter the distance between them the less chance the shingle 
has of remaining on the foreshore. The question at Brighton 
now is—What is the Lp remedy? In my judgment, the 
evidence is so clear and decided that there should be no hesita- 
tion in coming to a conclusion, As, however, this would require 
the removal of the solid apeynes now cumbering the foreshore, 
one must consider what probability there is of bringing about such 
a radical change, especially with regard to the conflicting interests 
of the various parties concerned, The next best thing would be 
the removal of the tops of the concrete groynes aud the planks of 
the timber ones, replacing the planks by open gratings, and cutting 
off the tops of the piles as soon as the shingle has assumed its 
normal level, as it will do when not driven to pass the town in 
deep water. . " 

To prove that my theory is capable of being put into practice, it 
would only be necessary to remove the planks of the groynes near 
the Hove coastguard station, and to substitute open gratings. 
The sea would very shortly decide the question by commencing to 
deposit its burden of shingle. Hitherto I have treated the engi- 
neering aspect of the question only; but the views of rate- 
payers and visitors should not be ignored. The ratepayer has to 
pay the excessive cost of erecting and keeping the solid monsters 
in repair, whilst, at the same time, the public playground—the 
attraction which brings visitors to his town—is seriously curtailed. 
The visitor, on the other hand, has much less attraction, as it is 
impossible for him to ramble along by the water's edge, as of yore. 
This is clearly felt to be the case, as by far the greater number of 
persons are found on the portions of the beach where no groynes 
exist. Looking westward about the time of low water can hardly 
be said to be very attractive, as one is reminded of nothing more 
than the stalls of the stable said to have been cleaned by Hercules, 

3, Great Queen-street, Westminster, A. Dowson. 

July 2nd. 





THE NICARAGUA CANAL, 


Sir,—In THe ENGrineer of June Ist was 
heading “The Nicaragua Canal,” a letter 
May 4th,” signed ‘5, M.” 

Herewith I enclose a printed slip, being a letter from your cor- 
respondent, written to the St. Louis Globe Democrat, while he was 
still in our employ. Of course this company had nothing to do 
with his writing that letter, nor any knowledge of his doing so 
until it was found in print. I also enclose a manuscript letter from 
the same gentleman to our accountant, written after his discharge, 
in which you may find some of the same assertions and abuse that 
you have been led to print in your paper. 

It is unnecessary to contradict specifically the statements of the 
letter published in THE ENGINEER. We may trust to your sense of 
fairness to make the necessary correction of the wrong done us. 
The facts concerning our enterprise and our work thus far are 
briefly as follows:—In April, 1887, the Nicaragua Canal Association 
of New York obtained from the Republic of Nicaragua a concession 
of the right of way for a ship canal between the Atlantic and 
Pacific Oceans, and a grant of 1,000,000 acres of land. The 
Nicaragua route was surveyed in 1851 by Col. Childs, in 1872-3 by 
Commander Lull of the U.S. Navy, and in 1880 and 1885 by Mr. 
A. G. Menocal, an engineer of the United States Navy, who 
had been with the survey of 1872-3. The survey of 1885 was made 
for the United States Government. On November 30th, 1887, an 
expedition consisting of forty engineers, under Civil Engineer 
R. E. Peary, U.S.N., sailed from New York for Greytown, picking 
up the necessary labourers in Jamaica and on arrival in Nicaragua. 
The surveys were begun about the middle of December, and have 
been steadily and faithfully prosecuted, first under Mr. Peary, and 
afterwards—from April—under Mr. Menocal, our chief engineer. 
They are now complete, and in a few days we shall have the results 
in hand, showing a line located throughout the entire course from 
ocean to ocean, perfectly intelligible to every engineer, and 
ensuring the construction of an inter-oceanic canal through the 
Nicaraguan Isthmus, within ten years, and ata cost of sixty to 
seventy million dollars. 

During the six months that the survey has been in the field its 
operations have been watched and chronicled by correspondents 
of the New York press, yee free from any control or censorship 
of the company’s officers, which methods are not tolerated by our 
pewspapers. There has been little to tell except of steady pro- 

ress in spite of difficulty or obstacle. There has been no sickness. 

Yo accidents or casualties have occurred, except the sad death of 
one of the engineers by leaping, while temporarily insane, from a 
balcony in Greytown, after wounding Dr. Burt, an amiable and 
popular English physician, resident in Nicaragua, and retained in 
our service on account of his local experience. Dr. Burt has 
happily recovered. The engineer was ill and under the doctor's 
care at the time, and was undoubtedly suffering from a temporary 
aberration of the mind. He was a man past middle life, and 
probably should not have gone upon that arduous task. Except- 
ing this one, not a life has been lost, and nota serious injury has 
been sustained from any cause. The men are returning now, in 
high spirits and full of enthusiasm for the project. 

This survey has covered both the route of 1872-3, or the 
“Lower Route,” and that of 1885, or the ‘‘ Upper Route.” The 
results confirm and strengthen Mr. Menocal’s predilection in favour 
of the latter, which is shorter, and the estimates for which are 
lower by some millions of dollars. I send you reports and papers 
which will enable you to become familiar with the technical features 
of this enterprise, if you so choose. 

As for our financial operations, when we come to those matters, 
they will be based upon what we can show to the capitalists of the 
world, If, as we believe, the traffic exists for the inter-oceanic 
canal, to secure a fair return upon the investment at the outset, 
with the certainty of steady and indefinable growth, and if we can 
satisfy engineers that we have a feasible route for a canal, to cost 
not more than ten years’ capitalisation of the revenue, we are con- 
fident that there will be no difficulty about securing the required 
funds. Thus far the promoters of the undertaking have spent 
nobody’s money except their own. 

Kindly return to me the manuscript and printed letter, as we 
may need them in other directions, 


rinted, under the 
ated ‘‘ Nicaragua, 


H. C. Taytor, 
General Manager of the Nicaragua Canal 


Construction Company. 
New York, June 20th. 


[The documents enclosed by Mr. Taylor are entirely confirmatory 
of the statements made in his letter. The views of our corre- 
spondent ‘S. M.,” as to the prospects of the Canal appear to have 
curiously changed when he ceased to be employed by the com- 
pany.—Ep. E. 


RAILWAY SPEEDS AND DISTANCES. 


Sm,—Will you allow me to point out that in your issue of June 
29th you have in a note, under the heading ‘‘ Railway Matters,” 
done in than justice to two of our railway companies? You say 
‘*from London to Manchester is 184 miles by the Midland or London 
and North-Western.” As a matter of fact the distance by the 
Midland is 191} miles, except on the 2 p.m. down, which runs 
round by Nottingbam, when it is 197 miles, The North-Western 
distances are as follows:—Five trains run via Blisworth, Rugeley, 
and Stoke, 1824 miles ; one 7i@ Northampton, Stafford, and Stoke, 
1884 miles; ten vd Blisworth and Crewe, 189 miles; two vid 
Northampton and Crewe, 191 miles ; total, eighteen trains, aver- 
aging 187} miles, 

On the other hand, you have done more than justice to the 
North-Eastern, The distance from York to Newcastle is not 834 
miles, but 804 miles. The odd three miles exist only on paper. 
They are, or used to be, credited to the North-Eastern by the 
Clearing House in consideration of the extra vost of the high-level 
bridge at Newcastle. This makes the real distance by the east 








coast between London and Edinburgh 3924 miles, not 396 miles as 
you put it, Now 80} miles in 97 minutes gives a speed of, say, 
13s miles per hour. Compared with this, London to Grantham, 
105} miles in 124 minutes gives within a fraction of 51 miles an 
hour. Grantham to York, 82} miles, in 96 minutes, is very nearly 
52 miles an hour. No one could wish to deny that the North- 
Eastern speed is creditable, but no one, I think, who remembers 
the heavy pull ke to Potter’s Bar and to Stoke Tunnel, and the 
slack over the Selby Bridge, will go so far as to say that it is quite 
as superlative as the Great Northern. W. M. AcworTH. 
New University Club, July 2nd. 





AT THE QUEEN’S CORONATION, 


Sir,—In the St. James's Gazette of June 28th is published a letter 
written in 1838 by Mr. Grenville, giving interesting details of the 
incidents relative to the ceremony of the coronation of her most 
gracious Majesty in Westminster Abbey. I was present on that 
great ion and wit d the accident to Lord Rolle, who, when 
ascending the steps of the throne to make obeisance, stumbled and 
fell—his foot having, I think, caught in his robe; when her Majesty 
instantly rose and descended some of the steps of the throne to 
render help to the aged nobleman. Not only did this spontaneous 
act of sympathy impress me much; but the incident was further 
curiously impressed on my mind from the fact of my asking a lady 
in whose charge I was, what was the name of the gentleman who 
bad fallen or rolled down; and she said it was Lord Rolle. The 
remark so tickled my fancy tbat I could not but think she was joking 
—the name and the misfortune having apparently some connection. 

I am, I believe, the only naval officer now living who was present 
at the Coronation. I entered the er on the 12th of April, 1839, 
the anniversary of my father, the Earl of Dundonald’s, great vic- 
tory over the French fleet in Basque Roads, when by means of a 
night attack by fire-ships and explosive vessels he drove some eight 
sail of the French line on shore; the vessel he himself commanded 
carrying, I believe, 1500 barrels of powder, the explosion of which 
utterly destroyed the immense boom placed across the harbour to 
protect the French fleet. ARTHUR A, COCHRANE, Admiral. 

Junior United Service Club, July 5th. 








THEORY OF THE TRANSVERSE STRENGTH OF BEAMS. 


Sir,—Would Mr. Clark kindly inform us, through your columns, 
how he accounts for the generation of longitudinal shearing stress 
in a beam subjected to a uniform bending moment throughout 
its length ¢ C. H. HEWEs. 

58, Cheltenham-street, Barrow-in-Furness. 





THE POSITION OF DRAUGHTSMEN, 


Sir,—Your correspondent ‘‘ Nemo,” in crying out because he 
feels himself illused, has been, I think, ill advised to institute 
comparisons between draughtsmen and skilled workmen. In your 
article this week you deprecate all efforts merely to get the better 
of an antagonist in writing on the subject; and in adding my 
quota to the controversy, I have no desire to make a display of 
dialectics. So far as 1 can gather, the workman is not in the habit 
of airing his grievances in your columns; ard because he is for the 
most part silent, it appears to be assumed that he has an undue 
advantage over persons in the office. 

According to ‘‘Nemo,” the draughtsman requires to be an 
educated person, while the workman seems to get along without 
requiring any education at all. Furthermore, the draughtsman’s 
wages are not anything like equal to the wages of the workman. 

In your article last week you tell us the word ‘‘ draughtsman ” 
in this connection is susceptible of many meanings, and it is need- 
less to say the word ‘‘education” is also very indefinite; but it 
will be admitted that for the purposes of the engineer, education 
means a knowledge of engineering. An engineer may, I suppose, 
be a gentleman, but not, I imagine, because he is an engineer. If 
the question, then, is narrowed toa knowledge of engineering, is 
it really indisputable that draughtsmen know more than the work- 
men in the shop? It is difficult for one to be impartial who belongs 
to one or the other; but it seems to me ‘‘ Nemo” assumes the 
draughtsman is the better educated person because he dresses 
pretty much as the employer, and generally does not begin work 
till the employer arrives; while the workman’s dress is quite 
distinct, and he generally begins work at six in the morning. For 
I can hardly entertain the idea that because ‘‘ Nemo” writes a not 
ungrammatical letter to THE ENGINEER he thinks himself a better 
educated person than the workman in the workshop who does not 
do this, 

And this leads me to inquire whether the draughtsman is worse 
off than the workman. For my part I do not think so. Assuming 
that the draughtsman’s pay is 20s. a week, and the workman’s 30s., 
how many hours in the week do these sums represent? The 
average time worked by the workman is fifty-four hours a week. 
What are the draughtmen’s hours? Is he not able to take break- 
fast before he goes to work? and if the breakfast is light his work 
requires no muscular exertion, and a heavy meal would be injurious 
to a person who undergoes no hard physical labour. 

But why this querulousness on the part of ‘‘Nemo?” If he 
considers the lot of the workman preferable, why does not he try 
it? Surely the making of machinery is part of the knowledge of 
mechanical engineering, and if draughtsmen know more than the 
workmen in the shop, why do not they become workmen, if they 
consider the condition more advantageous? I can assure ‘‘ Nemo,” 
from a tolerably wide range of experience, that he will meet with 
no resistance from the trades unions if he earns the average wages 
of the shop, for I am not a trades unionist, and I have worked all 
over the country without molestation. A WORKING ENGINEER, 

Brixton, 8.W., July 3rd. 


Srr,—I am sure all draughtsmen will feel grateful to you for 
allowing the correspondence on the above subject, also for your 
able article in your last issue, in which you so clearly define the 
word draughtsman. 

I am glad to find that I am not the only one who feels the 
necessity of something being done to improve the position of the 
English draughtsman, and feel certain that what has been written 
on the subject is the experience of most of us, though, of course, 
there are bound to be exceptions, as in the case of your corre- 
spondent ‘‘Haud, &c.” I feel pretty certain that he is either an 
interested party in keeping wages down, or has not a very wide or 
comprehensive knowledge of what the pay of the average draughts- 
man really is. It would be highly interesting to know the names of 
the firms who are so liberal toward their draughtsmen in paying 
them £3 or £4 per week—except in the case of a chief employed 
by the larger firms. I am afraid he would not have to encroach 
very largely on your space. ‘‘ Hacks,” ‘‘ Duffers,” or whatever he 
may call them, 1 know there are many valuable men working for 
under 30s, per week. Of course, he may be one of a little band of 
brilliantly-gifted men born with the proverbial golden spoon in his 
mouth, and has therefore never been under the necessity of finding 
out by actual experience the wage a draughtsman receives, 

The sensible, straightforward letter of ‘‘A Midland Engineer” 
is an agreeable contrast. It would be to our advantage if there 
were more employers of his style. 

A combination of draughtsmen on a somewhat similar basis to 
that of the Amalgamated Society of Engineers would, I am sure, 
do much to alter the present state of things, and produce beneficial 
results both for employer and workmen. 

Some masters, for the sake of a premium, stock the place with 
articled pupils. These, when their pe omreme has expired, 
accept labourer’s wages for the sake of being kept on; they may 
have friends to help them, or private means of their own, looking 





on their employment as a pastime. 
with keeping down wages, 
I trust that the matter will not be allowed torest as it now stands 
but that someone better qualified than myself will take it up. 
July 4th. NEMO. 


This has a great deal to do 








TENDERS. 


CORPORATION OF LEICESTER. 


List of tenders for work required in the construction of founda- 
tions for engines and engine-house, pump wells, screening chamber, 
and sinking of a well for water supply, with other works in connec- 
tion therewith, at the proposed new pumping station in connection 
with the new sewage scheme for the Leicester Corporation. Plans, 
specification, and quantities by Mr. J. Gordon, C.E., borough 
surveyor :— 





& s. d. 

Geo. Duxbury, Leicester .. .. .. .. 6090 0 0 
J. O. Jewsbury, Leicester... .. .. 22 «2 oe 5695 5 7 
Geo. Longden and Son, Sheffield .. .. .. .. 5482 17 0 
Jacob Biggs, Birmingham .. de pn eatin ae 5431 11 1) 
noch Tempest, Leicester .. co ce ce ee ce SE G 
Jas. Dickson, Leicester .. .. .. «2 «+ of «- 5000 0 0 
Holme and King, Liverpool ad 4999 12 11 
Bryan W. Ward, Whetstone .. .. .. 477219 6 
8. and E. Bentley, Leicester (accepted).. 4404 16 9 
James Evans, Birmingham (withdrawn) 3822 18 3 





List of tenders for the laying of about 5364 lineal yards of 33in. 
cast iron pipes, with bends and other special castings, for rising 
mains to the new sewage farm, and forming a new road in connec- 
tion therewith, for the Corporation of Leicester. Plans, specifica- 
tion, and quantities by Mr. J. Gordon, C.E., borough surveyor :— 


2 s. 4 
Jas. Nuttall, Manchester .. .. .. «2 «oe «o- «o 516218 1 
Bryan W. Ward, Whetstone 4799 4 4 
Samuel Jowett, Liverpool .. 4478 18 11 
Enoch Tempest, Leicester .. 3978 10 3 
Jacob Biggs, Birmingham .. 3972 0 ¢ 
Frank Eyre, Sheffield .. .. 3038 8 0 
Jno. McKay, Stoke on-Trent 8758 10 5 
Jas. Dickson, St. Alban’s .. 3466 18 8 
8. and E. Bentley, Leicester .. . 337419 3 
Geo. Low, Kidderminster .. .. .. .. «. 3184 1 1 
Holme and King, Liverpool (accepted).. .. 2880 011 








AUSTRALIAN ENGINEERING NOTES. 


Tue placing of orders for twenty-five passenger and twenty-five 
goods engines for the New South Wales Government Railways vas 
not finally decided until to-day, 19th May, the result being the 
following tenders accepted :—Twenty-five passenger engines at 
£2989 each, by the Atlas Engineering Co., Sydney ; and twenty- 
five goods engines at £3000 each, by Mr. Thomas Wearne, Sydney. 
It will be remembered that tenders were invited for the supply of 
these engines nearly twelve months ago, to which several firms 
both in England and America responded. As the highest English 
tender was considerably lower than the lowest colonial tender, it 
was anticipated that the order would be placed out of the Colony, 
which matter caused a considerable amount of agitation. The 
Government afterwards negotiated with the colonia] firms who 
had tendered, offering them the order at a maximum price of 
£3000 per engine ; this offer was declined, when some moditications 
were made in the specifications with a view of meeting the wishes 
of the colonial makers, which resulted in a considerable reduction 
allround. The prices to the altered specification being :-— 





Passenger Goods 
each, each, 
Atlas Engineering Company 2989 - 

Hudson Brothers... .. .. 3120 3250 
Leahy, Aibert.. .. .. «. 3150 8150 
Leahy, Albert, for 25 only a a 240 
Mort's Dock Engineering Company .. 38130 3250 
Te, Mi, Ss 8 8c te ce ce SES 8275 
vearne, Thos. 3000 seco 


The result of these tenders being as before mentioned. 

The late rise in tin and copper has caused prospectors to be on 
the alert, and if the syndicate who tried to hold the market 
failed in its attempts, it has been the means of causing the opening 
out of a number of rich ‘‘ finds” of tin, copper, and silver. Within 
this last month or two great activity has been shown. 

The precious metal tellurium has been discovered at Captain’s 
Flat, N.S.W., being found along with bismuth. 

The proposal to construct a cable from Perth to India has been 
accepted by the Legislative Council of Western Australia. 

The Minister of Works for New South Wales has given instruc- 
tions that in future all Government contracts for ovens, grates, 
stoves, &c., shall be of colonial manufacture. 

The Cobar district has lately been besieged with miners on 
account of the number of copper deposits found there; but they 
are handicapped through not having any batteries for crushing the 
quartz; it 1s reported that the practical miners are willing to 
guarantee quantities of quartz from 200 to 2000 tons to anyone 
who would construct a battery there. 

Referring to these notes in your issue of the 4th May, wherein it 
was mentioned that the Australian Electric Power, Light, and 
Storage Co. had secured the principal contract for lighting the Mel- 
bourne Centennial Exhibition, the Lancashire Patent Belting and 
Hose Company informs us that its tender was accepted by cable 
for the entire supply of the beiting required for this installation, 
including forty-five main belts, each 77ft. and 67ft. by Qin. for 
dynamos. 








Brown, BayLey’s STEEL Works.—Owing to advancing years, 
Mr. W. J. Armitage, the principal shareholder in the well-known 
private joint stock business of Brown, Bayley, Dixon, and Co., 
Sheffield, is desirous of restricting his engagements, and, in accord 
with the other shareholders, has decided to reconstruct, by trans- 
ferring the business to a new company, and offering its capital to 
public subscription. The prospectus has been issued. The share 
capital is £100,000 of £10 each, and £60,000 in debentures. 


SANITARY INSTITUTE OF GREAT BRITAIN.—The twelfth anniver- 
sary meeing of the Institute will be held at the Royal Institution, 
in their lecture theatre, Albemarle-street, W., on Thursday, July 12th, 
at three p.m. The chair will be taken by Mr. Edwin Chadwick, 
C.B. An address will be delivered by Dr. B. W. Richardson, 
LL.D., F.R.S., entitled, “The Storage ot Life as a Sanitary Study,” 
and the medals and certificates awarded to the successful exhi- 
bitors at the Exhibition held at Bolton in 1887 will be presented. 


THE ARAL-CasPIAN CaNAL.—The Russian Government has 
recently revised the project, first originated by Peter the Great, of 
diverting a part of the tiow of the river Oxus, or Amu-Daria, tothe 
Caspian Sea, and a considerable force of engineers is now employed 
in making surveys to test the practicability of the project. ‘The 
river now flows into the Aral Sea, which has, as is well known, no 
outlet. ‘The diversion of part of its flow into the Caspian Sea would 
have the effect probably of reducing the area of the Aral Sea, and 
the great marshes which surround it considerably, but it is not 
considered that such a result would be undesirable. The intention 
of Peter the Great was to make a navigable canal by which vessels 
on the Caspian could penetrate into Central Asia. ‘The building of 
the Russian Military Railroad has done away with the necessity for 
this, and the present object of the Government is not so much to 
make a navigable canal, as to secure a supply of water which can be 
used to irrigate the great plain between the Caspian and the Aral. 
Recent examination has led the Russian engineers to believe that 
a very large part of this district can be cultivated, provided a 
supply of water can be secured, 
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THE ENGINEER. 


JULY 6, 1888. 








THE LICK EQUATORIAL. 


if! 


THE THIRTY-SIX INCH EQUATORIAL TELE- 
SCOPE OF THE LICK OBSERVATORY. 


By James E. KEELER. 


THE great telescope of the Lick Observatory was mounted in the 
south dome on Mount Hamilton in the early part of the present 
year, and is now, so far as the work of the builder is concerned, 
practically completed. There still remains the adjustment of all 


mers who are to use the instrument, and the gradual perfecting of 
which will doubtless extend over a period of many weeks or even 
months. The history of this great undertaking, from the concep- 
tion of the original idea in the restless brain of James Lick to the 
completion of the actual instrument in brass and steel on the 
summit of Mount Hamilton, is so well known that I shall not 





verniers. (4) Clamp in right ascension. (5) Give slow motion in 
right ascension. (6) Stop or start the clock. (7) Read the right 
ascension circle—one microscope. 
can: (8) Clamp in declination. 


tion. (10) Give slow motion in declination. (11) Clamp in right 


ascension. (12) Give quick motion in right ascension. (13) Give 
slow motion in right ascension. (14) Stop or start the clock. 
| (15) Read the right ascension circle—two microscopes. (16) Read 


] a dial showing the approximate declination. 
its,complicated details, which properly devolves upon the astrono- | 


further revert to it, but confine the present article to a description | 


of the telescope and the machinery necessary for its operation, as 
they now stand in the dome of the observatory. 

The pier of the telescope is a rectangular cast iron column 
weighing 20 tons, built up of four sections rigidly bolted together. 
The thickness of the iron is about ljin. The lower section, which 


at the floor level is 9ft. by 5ft., expands into a broad base, 16ft. | 
long and 10ft. wide resting upon the solid masonry foundation | 


which forms the tomb of James Lick. This casting weighs 5 tons, 
and is the heaviest single piece hauled to the summit in the con- 
struction of the observatory. On top of the pier is a balcony, 
surrounding the massive head piece which forms the support for 
the polar axis. The upper section of the pier, 4ft. by 8ft. at the 
top, contains the driving clock. A light iron spiral staircase, 
running from the base of the pier on the south to the balcony, 
gives access to the clock room and machinery above, and adds 
greatly to the appearance of the mounting. 

The weight of the pier is distributed over a number of heavy 
steel screws in the base, which affords means for the exact adjust- 
ment of the polar axis, but it is possible that, after this adjust- 
ment is perfected, the base will be set in cement and the pier per- 
manently fixed in position. 

The telescope is intended to be moved by an assistant stationed 
on the balcony which surrounds the top of the pier. In the specifi- 
cations for the construction of the mounting most of the following 
mechanical movements or conveniences are called for. An 
observer at the eye end can:—(]) Clamp in declination. (2) Give 
slow motion in declination. (3) Read the declination circle—two 


| 


| 
| 


| 


The arrangement of the various devices by which these move- 
ments are effected was left to the makers—Warner and Swasey— 
who designed the entire mounting with the exception of the eye 
end, which was made essentially from plans prepared by Professor 
Langley and Professor Holden. The telescope can also be moved 
quickly in the ordinary way by the observer at the eye end ; 
although, as the whole train of gearing extending to the balcony 
must then be set in motion, this cannot be done as easily as if the 
quick motions had not been provided. A pressure of 101b. on the 
spokes of the quick-motion wheel on the balcony will move the 
telescope in right ascension ; a pressure of 20 lb. is required for the 
motion in declination. The telescope can be reversed, or the same 
star brought into the field on opposite sides of the pier, in a little 
over two minutes. 

The polar axis isa finely finished shaft of steel, 12in. in diameter 
and 10ft. long, weighing 28001b. It is pierced centrally by a 6in. 
hole, through which passes a shaft for communicating the motions 
in declination to the telescope from the balcony. The polar axis 
turns in bearings of Babbitt metal, but the greater part of the 


weight on its upper end—some 14 tons—is supported by a collar | 


containing hard steel rollers encircling the axis just outside of the 
upper bearing, and carried by a lever which leads down into the 
hollow headpiece, and can be adjusted for tension. The lower end 
of the axis is turned to a fiat surface, and the thrust of about eight 
tons is taken by two rows of hard steel balls rolling in concentric 
grooves. To the upper end of the axis is bolted the cast iron 
cylindrical case, 9ft. in length, which contains the bearings of the 
declination axis, 

The declination axis is 10ft. long and 10in. in diameter, and is 
also made of steel. To one end is bolted the cast iron central sec- 
tion of the telescope tube. The other end is just outside of the 


6ft. declination coarse circle, and carries indexes which point out | 


the approximate declination. The coarse circle is fixed to the 
declination axis case, and supports the rod which carries the 
weights for counterpoising the tube. This rod is made of a brass 


e 


An assistant on the balcony | 
(9) Give quick motion in declina- | 





tube shrunk on to a steel core, and the weights, which are in the 
| form of circular discs, travel on a thread cut in the brass. Each 
disc is 2ft. in diameter and weighs 240 lb. Eight of these discs are 
required to counterpoise the telescope. As the indexes of the 
coarse circle cannot always be conveniently read from the balcony, 
a dial is fixed to the sleeve of the declination axis where it can 
always be seen by the assistant, and the pointer shows the declina- 
tion of the telescope equally with the coarse circle. 

The bearing of the declination axis toward the telescope is 
relieved of the weight of the tube and its attachments—about 
44 tons—by a double counterpoise lever, one end of which carries 
a collar with steel rollers, like that on the polar axis, the other an 
annular iron casting weighing 500 lb., which surrounds the sleeve 
of the declination axis just inside the coarse circle. The steel 
rollers embrace the axis close to the telescope tube, and as the 
counterpoise levers are always parallel to the axis, they relieve the 
same proportion of the pressure on the inner bearing in every 
position of the telescope. The centre of motion of the telescope, 
or intersection of the polar and declination axis, is 37ft. 10in. 
above the masonry foundation. The sight line of the 
telescope is 5}ft. from the centre of motion, and the end 
of the rod for counterpoising the tube 12ft. The tube 
is made of hard steel plates rivetted together. It was 
shipped in four sections, besides the cast iron central sec- 
tion which are connected by bolts through flanges at their ex- 
tremities. The plates near the middle of the tube are ,yin. thick, 
and the thickness of the sheets diminishes toward the ends, where 
it is in. The tube is 52ft. long, 4ft. in diameter in the middle, 
and tapers to a little over 3ft. at the ends. In the shops of the 
makers it was tested by placing a ton on each end when supported 
in the middle, and in A ws ways, the greatest deflection produced 
being about one-eighth of aninch. The inside of the tube is well 
blackened and provided with numerous diaphragms, which can be 
| removed when it is necessary to work in the interior, It was a 
curious sight during the erection of the instrument to see a number 
of painters and other workmen emerging from the end of the tube, 
like humble bees swarming out of a hollow stalk. 

The object glass, by Alvan Clark and Sons, is secured to a flange 
on the outer end of the tube in the usual manner, Its clear aper- 
ture is 36in., and the distance of the focal plane from the back 
surface of the flint lens is 56ft. The lenses are 64in. apart, and the 
total thickness of glass traversed by a ray of light is about 2}in. 
The weight of the objective in its cell is 530lb. An ingenious 
machine was devised by Captain Floyd for mounting the objective 
and photographic lens. 

The tail piece at the eye end of the telescope is surrounded by a 
revolving jacket, provided with position circle, clamp, and slow 
motion screws, for carrying the spectroscope and other accessory 
instruments. Clamps on opposite sides of the jacket receive two 
hollow brass rods 6ft. long and 3in. in diameter, and any apparatus 
attached to these can be rotated easily and yet firmly about the 
axis of the telescope. 

The draw tube at the eye end is 8in. in diameter, and is focussed 
by a wheel surrounding and concentric with the tube. This wheel 
acts upon three screws, parallel to the telescope axis, which move 
the draw tube in or out, and allow the heavy micrometer or other 
instrument to be adjusted to the proper focus with great ease and 
accuracy. The eye end is surrounded by a steel ring 39in. in 
diameter, to which lead all the clamps, slow motions, and other 
contrivances operated by the observer. The spokes of the right 
ascension wheels are notched, so that they can be distinguished 
from the declination wheels in the dark. 

There are three finders of 2jin., 4in., and Gin. aperture, and inaddi- 
tion to these, brackets to which the objective and eye end of the 
12in. equatorial can be attached when a finder of greater power is 
desired. . The makers are providing a double slide micrometer eye- 
piece for this or the 6in. tinder, which will enable the great tele- 
scope to be pointed at a faint object by means of any neighbouring 
bright star—a contrivance especially valuable for photographic 
work. 

The three microscopes for reading the finely divided circles from 
the eye end—two for declination and one for right ascension—also 
pass through this ring. By turning a switch close to the eyepiece 
of the corresponding microscope, the circle to be read is illumi- 
nated by an incandescent electric lamp. Attached to the ring are 
also a small sidereal clock, a telegraphic key for recording the 
time of observation, and an electric switch for starting or stopping 
the driving clock. 

A cable containing nine wires for the electric lights, switches, 
and key leads from the pier to the eye end. It was not considered 
advisable to introduce the complicated contact apparatus which 
would be required to make the proper connections through wheels 
on the axes, and a simple cable is employed, but two safety plugs 
| are inserted where it crosses between moving parts, and their parts 

can be easily reinserted in case they should draw when the tele- 
scope is inadvertently turned too far in one direction. 
The driving clock in the top section of the pier is, on a large 
scale, essentially the same as the clocks employed by Warner and 
Swasey on their smaller equatorials and chronographs, except that 
| it has an electric control, by which its rate is kept in agreement 

with that of a standard astronomical clock. One of the arbours 
| which turns in one minute is converted into a chronograph, and 
connected with the system of electric circuits at the switch board 
in the long hall of the observatory. The electric control is operated 
by the relay points of this chronograph, so that any clock recordir g 
on the chronograph regulates the driving clock of the telescope. 
The clock can thus be controlled equally well on either sidereal or 
mean solar time. 

The equipment for photographic work is very complete. Tho 
photographic corrector is a meniscus of crown glass, 3Jin. in clear 
aperture, and weighing in its cell 1501b. When in use it is placed 
in front of the visual objective, and the focus of the combination 
thus furmed is about 10ft. above the eye end. At this pointa 
large aperture is cut in the telescopic tube, giving access to a plate 
holder capable of taking a dry plate 20in. square or any smaller 
size, and provided with all the necessary adjustments. An image 
of the moon formed here is about 5hin. in diameter. Instead of a 
dry plate, a board holding an enlarging lens can be inserted in the 
plate holder, and a magnified image of a planet projected into a 
small box camera screwed to the draw tube at the eye end. 

The system of counterpoising differs considerably from that used 
for small instruments. On account of the size of all the parts, it 
would be very troublesome to readjust the balance by shifting the 

ition of the counterpoises when any change of weight is made. 
he telescope therefore always carries its maximum load, and 

when an accessory instrument is added, its equivalent in weight is 
taken off at the same place. The most important of the accessory 
instruments are a filar micrometer by Fauth and Co. and a large 
spectroscope by Brashear, both admirable specimens of the instru- 
ment maker’s art. 

A few words about the surroundings of the telescope may be in 
place here. The steel dome, 75ft. 4in. in diameter, was made by 
| the Union Ironworks of San Francisco. The weight of its moving 
| parts is 100 tons. It is rotated on the plan devised by Captain 
loyd and Mr. Fraser, by an endless wire rope which passes around 
| the circumference of the dome, over guiding pulleys, and arounda 
| grooved wheel turned by a hydraulic motor in the basement. The 
| dome can be turned completely around in nine minutes. The slit 
| for observing is 94ft. wide. It is closed by two steel shutters 
weighing 15 tons, which are opened by an endless rope hanging 
inside the upper gallery, A pull of 5 1b, is sufficient to move the 
shutters, 

The hydraulic elevating floor weighs 26 tons, is 61}ft. in dia- 
meter, and is movable between fixed galleries through a range of 
| 16}ft. It is operated by four telescoping hydraulic rams, whieh 
| have replaced the motors formerly a or the purpose, their 

motion having been found inconveniently slow. The motors are 
retained, however, and can be connected in place of the rams 
whenever desired. By means of the rams the floor can be raised 
in a little less than ten minutes, and lowered in four, with an ex 
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penditure of 300 gallons of water. The floor is counterpoised by 
eight heavy blocks of iron, which slide in vertical columns and 
relieve the rams of all but two tons of the weight to be lifted. The 
waste water from the rams and motors runs into a reservoir 40ft. 
below the level of the observatory, whence it is pumped by a wind- 
mill back into the high service reservoir which supplies the 
pressure. 

Two small hand wheels on the elevating floor control the 
hydraulic machinery in the basement. The direction of the motion 
imparted to the machinery is determined by the direction in which 
the wheels are turned, the rapidity by the number of turns given 
to them, thus securing a perfect control. Tbe dome continues to 
turn as long as its wheel is displaced from the normal position ; 
but in order to avoid accidents to the telescope, the mechanism of 
the other wheel is so contrived that the floor rises or falls only 
when the wheel is turning, and stops when the wheel is stopped. 

The interior of the dome is beautiful and impressive, The walls 


define the nature of its source. For the purpose of comparing the 


| spectra of celestial objects with those of known elements—in com- 
| bustion—a “comparison attachment” forms part of this spectro- 


scope. By its use, and with the aid of the electric current, can be 
obtained spectra of all gases or metals, which spectra, by means of 
a totally reflecting prism, can be sent into the spectroseope and 
there displayed, superimposed on a spectrum of a star or other 
celestial body. By means of a device invented by Professor 
J. E. Keeler, of the Lick Observatory, the two spectra can be 
placed in such exact relations with each other, and these relations 
and their absolute coincidence or displacements measured so 
accurately, that the study of stellar spectra, it is confidently 
expected, will be greatly advanced. The action of this instrument 
upon light may here be briefly outlined. The ray, proceeding 


| from some infinite remote body under contemplation, through the 


are of California redwood, handsomely finished with a dead | 


surface to prevent annoying reflections. The elevating floor and 
galleries are laid in narrow concentric rings, with ornamental 
borders of walnut and cherry. The dome overhead is painted pale 
pea green, the edges of the girders and intercostals and the square 


ness to the structure which is in harmony with its movable 
character. 

The sombre black with which the great instrument in the centre 
is painted, relieved from absolute deadness by the polished brass- 
work of the fittings, increases the ponderous aspect of the telescope 
and asserts the dignity of its purpose. I have always been 
interested in observing the impression made by the interior of the 
dome on the many visitors who come to the observatory. Even 
the 7 frivolous become thoughtful when they enter the 
presence of the great telescope. 

It isas yet much too soon to attempt any judgment as to the 
success with which this instrument will 
ments which have been laid down for it. The great size, which 
makes it most valuable for one class of work, renders it unsuitable 
for another. But few observations have been made; no photo- 
graphs have been taken, except for correcting the figure of the 
lens; but the glass has been tested officially by Professor Newcomb, 
and pronounced by him and by the Clarks themselves to be as near 
to perfection as the art of the optician can attain, while the 
mounting has been inspected officially by Professor Newcomb and 
Mr. Burnham, unofficially by Mr. Brashear, Mr. Saegmuller, and 
others, and has met with their entire approval, 

The only actual work which has been attempted is a series of 
micrometric measurements of the satellites of Mars, made by 
myself during the past opposition whenever the work of construction 
would allow ; but these observations, although made under the 
most unfavourable circumstances, with an imperfectly adjusted 
instrument, promise success in this important field of work, while 
the brightness with which these ordinarily difficult objects appear 
in the great telescope attests the extraordinary light-gathering 
power of its objective. Enough has been shown, however, to 
demonstrate its undoubted fulfilment of the condition imposed in 
the trust deed of James Lick, that of being ‘‘ superior to and more 
powerful than any telescope ever yet made.”—WScientific American, 
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SPECTROSCOPE FOR THE LICK OBSERVATORY. | 





THERE has recently been constructed at, and shipped from, the 
astronomical instrument works of Mr. John A, Brashear, Alleg- 
heny City, Pa., a spectroscope of unusual power and completeness. 
It was forwarded to its ultimate destination, Lick Observatory, 
Mt. Hamilton, California, there to be employed in astronomical re- 
search in connection with the great telescope. The contract for 
the spectroscope, which was let in December, 1886, called for an 
instrument of the highest capabilities, and for adaptation to the 
pursuit of two special studies. These were :—(1) The study of the 
—— constitution of the stars; and (2) the important study of 
stellar motion in the line of sight. To conduct the latter study 
requires mechanical adjustment of the greatest delicacy. The 
spectroscope in question is of the compound order, 7.¢., possessed 
of both prisms and gratings. Of prisms, the instrument includes in 
its equipment three varieties. Of gratings, it contains one of the 
largest and most dispersive ever made, showing 46,000 parallel lines 
ruled by a diamond splinter upon speculum metal, and so closely 
placed as to number 14,438 to the linear inch. This number is 
regarded as the best for general work. The ruling was 
done by Professor Roland, of the Johns Hopkins University, 
Baltimore, the plates being made by Mr. Brashear. The power 
conferred by this grating upon the spectroscope is equivalent to 
that of at least fifty prisms—assuming it to be possible for that 
number to be used at once, The office of this vital portion of the 
instrument is the dispersion of light, thus enabling the observer to 


36in. lens of the Lick telescope, falls upon the slit of the 


| collimator of the spectroscope, thence spreading in a beam 


that falls upon the lens of the collimator, to emerge 
therefrom in parallel rays that fall upon the grating, or 


| pass through prisms, as the observer desires. Through the use of 


4 ‘ the us j | With the grating, a multiple spectrum is obtaine 
tie plates salmon pink, giving an appearance of airiness and light- | 


a prism, a single spectrum is produced—if the ang is of glass. 

—a result of the 
highest importance, in that the separation of the dark lines is so 
much greater that these lines—the indices of the nature of the 
remote body—can more readily be identified and their significance 
interpreted. An additional advantage in the use of the grating is 
the production of a normal spectrum. With the prism the spectra 


| show a compression or ‘‘ crowding up” at the red end. By means 


of the observing telescope that forms a part of the Brashear instru- 
ment, the first, second, third, or fourth spectrum can be taken up 
and studied. This powerful instrument will be rigidly attached to 


| the Lick telescope by means of steel projections at the eye end of 
| the largerinstrument. Every arrangement has been made for the 


meet the different require- | 








most delicate adjustment, and for the collimation of all optical 
parts. Micrometers are employed for reading with the greatest 
degree of accuracy, and to the 1 sec. of arc, and by the use of deli- 
cate and accurate mechanism, the relative qualities of the two 
spectra—that produced artificially and that from a celestial body— 
can be studied most satisfactorily. This spectroscope has been 
tested in the solar spectrum with splendid results, the great B group 
coming out with remarkable clearness and sharpness. 

A A, steel support rods on end of telescope; B, observing tele- 
scope, 22hin. focus, 2hin. aperture; C, collimator; D, reversion 
attachment containing a Christie half prism and reversion prism ; 
E, reversion micrometer; F, prism pa refraction grating table; 
G, graduated circle and vernier; H H, counterpoises; J, electrical 
comparison attachment.— Scientific American. 








SPECIAL PLATE BENDING ROLLS. 





Tue illustration represents a pair of plate-bending rolls 
10ft. lin. wide between the stands or uprights, with all the 
arrangements for driving, &c., being on one strong foundation 
plate the full length of maehine, so as to require little or no 
foundation. The top roll is 15in. diameter, of cast iron, and 
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bored out at each end, also bored out in the centre, and fitted 
with a steel shaft right through, keyed at end, &c. The two 
bottom rolls are also of cast iron 13in. diameter, and bored out 
similar to top one, with a 6in. steel shaft fitted right through. 
The top roll is arranged to rise and fall by worm and worm 
wheel, bya large fly-wheel at each end,as shown in the illustration, 
and arranged with all the gear at one end, so as to allow top 
half of stand to swing off, so as to readily slip tubes off top 
roll when bent into a complete circle. A novelty in this 
machine is the additional steel roll under the two rolls, which is 
7in. diameter and 5ft. long, and adjustable by screws, worm, 
and worm gear, &c., and arranged with a swing frame at one end. 





This is a most useful arrangement for straightening old plates, 
bending pipes, or small circles too small to do with the large 
rolls, thus answering in place of having two sets of rolls, and 
taking up only the space of one machine. This machine is driven 
withextrastrong double power gear, all shrouded to the pitch line, 
and the driving pinions on the roller ends are steel. It is complete 
with pulleys for 5$ belts with reverse motion. These rolls are 
exceedingly strong for the size, weighing over thirteen tons, and 
have been specially designed and made by Messrs. Rushworth 
and Co., Sowerby Bridge, for a new shipbuilding yard in 
Rotterdam. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


American trade with China and Japan.—The United States : 
Minister at Tokio sends an article from the Australian and South 
American with his observations thereon:—‘ Our trade with 
China and Japan has materially increased during the past few 
years, and there are indications that within a reasonable time it 
may attain the value it ought to. The chief increase has been 
in exports, the variety of which afforded the best proof of the 
growing extent to which the people of China are becoming 
familiar with our productions; but when we compare our trade 
with that which other nations enjoy with China and Japan, we 
have but little cause for satisfaction. We are immeasurably 
distanced by Germany and Great Britain, both of which look 
upon China and Japan as important fields for the development 
of their vast foreign commerce. For the backward state of our 
commerce with China and Japan there are two principal causes 
—the first, the sameobstacle as in other markets: too little atten- 
tion being bestowed on the introduction of our goods, which are 
almost expected to sell themselves. Chinese and Japanese 
merchants are notoriously keen buyers; they not only want to 
know the exact discounts and prices obtainable on any line of 
goods, best terms of credit, &c., but they want to satisfy them- 
selves by actua) inspection of the character of the articles they 
are purchasing. It is only the native buyer who thoroughly 
understands what is needed for the market he supplies, and his 
orders, as received by the foreign manufacturer or merchant, 
must be minutely observed. Comparatively few American 
houses have established direct commercial relations with China 
and Japan through firms located in these countries, with the 
consequence that their facilities for meeting the requirements 
of ihe market are not adequately realised ; while England, 
France, and Germany are represented by numerous mercantile 
houses, and so secure the bulk of a profiteble and rapidly- 
increasing trade. The second obstacle is the lack of support 
our merchants receive from the agents of our Government. 
England and Germany have adopted every possible means to 
secure the goodwill and personal favour of Chinese and 
Japanese officials, and their rivalry in this direction leads them 
to discredit the efforts of other nations to obtain a footing in 
these markets. Agents of these Governments resort to every 
practice in their power to decry competition, even to the extent 
of belittling the business methods and progressive tendencies of 
the Chinese and Japanese merchants, and the various journals 
they control render them valuable assistance in this course. 
The effect of their action on the foreign commercial and diplo- 
matic relations of both countries is highly detrimental to their 
advancement, and is plainly proved by the extraordinary favours 
shown to this or the other nation, according to the influence its 
representatives are able to exercise in official circles. An 
instence may be given in the large orders for steel rails which 
the Japanese Government recently placed in Europe. Half the 
contract was given to English firms at £4 11s., the other half to 
Germans at £5 6s. An English journal represents the difference 
of 15s. per ton to amount to a sum of £10,000 presented to 
the German manufacturer by the Japanese Government, and 
adds, ‘ British manufacturers were not to be blamed for failing 
to secure business in the face of favouritism.’ It is gratifying 
to know that what trade we enjoy with China and Japan has 
been built up entirely on the merits of our productions, and is 
not likely to be jeopardised by such misrepresentations or 
pleadings as Government agents are able to offer. In Japan 
especially the course adopted by our Minister has created an 
excellent feeling in our favour in commercial circles, the most 
influential papers frequently commenting on the desirability 
of closer mercantile relations between Japan and the United 
States, and much the same feeling exists in China, except that 
the restrictions on Chinese immigration weigh against us. 
The disappearance of these adverse influences, together with 
the progressive tendencies both China and Japan are exhibiting, 
will, if American commercial enterprise be exerted in the right 
direction, be certain to develope the many and _ profitable 
opportunities for trade that these important markets afford.” 
The Minister mainly agrees with the preceding, but contenils 
“that the statement, ‘we are immeasurably distanced by 
Germany and Great Britain,’ is misleading, as the Customs 
statistics for 1886 show that the aggregate trade of the United 
States and Japan exceeded that of Great Britain with the same 
country by over 10 per cent., and was nearly eight times as 
large as the trade of Germany. Great Britain’s exports to 
Japan were largely in excess of those of the United States, but 
the latter increased during the year by nearly £200,000. The 
disadvantages and obstacles to our more enlarged commercial 
progress in this country deserve to be earnestly heeded and 
studied by those of our countrymen who propose extending our 
trade in the East.” The activity spoken of as long displayed 
by the agents of our Government in supporting our merchants 
will be agreeable news to them, they having for years been 
complaining of a directly opposite state of things. 

China: Trade with Ssu-Ch’wan.—The greatest obstacle to 
the foreign import trade of the province is the break in 
commercial intercourse caused by the rapids of Yang-tzu. 
The whole Ssii-Ch’uan trade with the East suffers from this 
obstruction, but the foreign import trade more particularly. 
The proposal to construct a railway from Burma or Tonquin 
across Yun-nan, as affairs now stand, is Quixotic, and may be 
relegated to the distant future. The exchange of products is 
not between Ssii-Ch’uan and Yun-nan and Europe, but between 
Ssti-Ch’uan and the plain of the lower Yang-tzu. The volume 
of trade between the districts is probably between £14,600,000 
and £20,440,000 a year. If steam vessels could ply safely 
between Ch’ung-K’ing and I-ch’ang, half of the above cargo 
and a large passenger traffic would at once fall to their share, 
and the better communication would bring about a rapid in- 
crease in the routine of trade. This improved navigation of the 
Upper Yang-tzu is an undertaking of the sort that will have 
to be inaugurated by foreigners, or under foreign pressure, as 
the Chinese, though hard to beat in the matter of barter, have 
not developed any capacity for large undertakings requiring the 
co-operation of different interests and the efficiency and honesty 
of employés not under immediate supervision, and if left 
alone would go on dragging their small separate parcels of 
goods over the rapids in the present clumsy fashion. What 
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is wanted is for competent engineers to decide the best 
way to get steam vessels over the rapids. It has yet to 
be proved that a steamer can make its own way up 
the Ch’ing-t’an from December to March. There are per- 
haps not more than four rapids presenting serious difficulty 
in regard to stemming the stream; the rest is a matter of 
pilotage. There is a 4ft. channel all the way from Ch’ung- 
k’ing to I-ch’ang the whole year, and the nature of the rapids, 
sunken rocks, and tying up places are recorded with maps in a 
book published at I-ch’ang, Hsing Ch’uan pi yao, as well as in 
the memories of the local boatmen. When the difficulty of 
stemming the rapids has been overcome, there will remain those 
of tying up to the rocks, there being no anchorage, and avoiding 
collision with junks bound down, which now drop with the 
water in mid stream. The navigation of the Upper Yang-tzu 
by steamers, and the consequent opening of Ch’ung-k’ing under 
the Chefoo Convention, would be advantageous to foreign trade 
apart from the freight to be earned, as the transit pass system 
would doubtless be extended to the whole of the Ssii-ch’uan 
Province, so that foreign goods would reach its most distant 
towns on the same terms, as regards taxation, on which they 
now reach Ch’ung-k’ing. The commission charged by the so- 
called “foreign houses” on goods shipped under transit post 
would be saved. The present system of our trading, long 
credit and heavy interest, would fall under the pressure of direct 
trade with foreigners. Insurance would in time become possible, 
which would remove the risk of profits being swamped by loss 
at the rapids, at present a very serious incubus to the trade, 
in one winter accidents having happened to 60 per cent. of the 
boats coming up to certain houses. Foreign merchants cannot 
compete on equal terms with natives in the distributive trade 
of the Empire. They have against them the frugal living and 
genius for barter natural to the Chinese, even if their present 
ignorance of the language and customs of the country are over- 
come. The task of sharing in the local trade is made doubly 
difficult for foreigners by the want of fixed standards, so that 
every condition of every bargain has to be separately discussed, 
how many ounces are to go to the pound in weighing produce, 
what returns—i’ou t’ou—are to be allowed, what is to be the 
quality of the silver in payment, by what scale it is to be 
weighed, &c., negotiations in which the less versed in the trade 
customs of the locality is sure to come off loser. 

France : Industries and public works of Bayonne. — British 
shipping, 22} per cent. of the whole, increased by 965 tons over 
1886. The principal British import is ccal, which in 1886 
increased by 6178 tons, or 5} per cent., and slightly increased 
last year. The greater part of the coal—about 90,000 tons—is 
consumed in the foundries and smelting works at Le Boucan, 
a branch of the St. Chamond establishment at St. Etienne, Loire, 
which imports annually over 60,000 tons of iron ore from Spain, 
employs 1000 men,and where cast iron, pig iron,and steel rails are 
turned out. At present there is a contract on hand for steel 
wire to enclose the cattle ranches of Buenos Ayres. Steel rails 
made at Le Boucan are exported to Africa and Spain, and the 
railway to Bordeaux was relaid with them. There is being con- 
structed a railway through the Valley of the Nive vid Cambo to 
St. Jean Pied-du-Port, distant about thirty-five miles, of which 
the section to Cambo—twenty-four miles—is completed. A 
large increase of commercial prosperity is anticipated owing to 
the promise of a rich yield of iron ore in the neighbourhood of 
St. Jean, supposed to be sufficient, after supplying the works at 
Le Boucan, to compete with that of Bilbao. In 1881, works of 
improvement at the harbour and port, estimated to cost 
£144,960, were authorised, which have been steadily carried on 
since. The principal work, the amelioration of the bar across 
the entry to the Adour, has been very successful. The bar has 
been formed by the heavy swell of the Atlantic heaving up the 
shingle ; the remedy applied was to divert the current of the 
Adour—which strikes it at right angles—to drive a channel 
through the bar and also reduce it. The mouth of the river has 
been contracted by strong masonry quays, beyond them on 
either side runs out a jetty on piles formed by cast iron cylinders 
filled with asphalte, to be about 1100 yards long and extending 
about 50 yards beyond the bar. Beneath these jetties are sub- 
merged breakwaters of rough stoues thrown in; they are always 
maintained at a height of 6it. below high-water mark, these con- 
trolling and directing the current without causing a deposit of 
sand or shingle. The bar has been considerably reduced ; a 
channel almost permanent in direction, straight for the entry of 
the river, about 50 yards in width, having an increased depth of 
3ft., and at high tides a depth of 20ft., has been formed. In the 
summer, when the river is considerably lower, the bar rises, and 
the depth is reduced in the channel, but a heavy flood at once 
sweeps away the extra deposit. The jetties along the quays are 
being increased, so that there will always be berths with at least 
20ft. of water at low tides. The Chamber of Commerce is about 
to spend £7000 on steam cranes ; when these are completed 
cargoes which now take four days will be discharged in one. A 
new dry dock, capable of receiving a vessel 330ft. in length, is 
being constructed. 

France: Trade of Bordeaux in 1887.—The amount of shipping 
and the volume of trade at this port was greater than in the 
preceding year; but the continued complaints among merchants 
regarding the results of last year’s business prove that the in- 
crease in the volume of trade was not accompanied by an increase 
in profits. British trade with this port, which is of far greater 
importance than that of any other country, has its proportionate 
share of this increase, but chiefly in exports from Bordeaux, 
imports showing hardly any augmentation, and in some instances 
a falling off. British shipping, 52 per cent. of the whole, in- 
creased by 22,301 tons, or 4} per cent., figures never before 
reached. British imports show an increase in building materials, 
machinery, and tools, and a decrease in coals and iron castings. 
The former is a very important article of freight between ports 
of the United Kingdom and Bordeaux, and forms nearly two- 
fifths of the volume of the imports from that country. The 
quantity imported last year decreased by 25,618 tons, or 6 per 
ceut. less than in 1886. Freights kept very low until October, 
when they took an upward course, which continued with limited 
requirements, causing a rise of 1s. 3d. to 1s. 8d. a ton above the 
maximum price of the preceding year; but since the close of 
December prices have again fallen. Shipbuilding, except for 
Government, remains at a standstill, and the few vessels added 
to those registered at Bordeaux during the past few years were 
purchased in foreign countries, in spite of the apparent advan- 
tages offered to French shipowners by the Government Bounty 
Laws of 1881. The tonnage dues on vessels visiting Bordeaux 
were raised last August from 1°15d. per ton to 69d. per ton, 80 
that the Chamber of Commerce might be reimbursed the 
interest on £400,000 advanced by it to the French Government 
towards the construction of new quays and other improvements 
in the harbour. The charge for hauling vessels was reduced on 
the 1st of January last to—for a vessel of, for instance, 900 to 
1000 tons measurement, £1 4s., if under steam ; and £1 6s, 6d. 
if being towed. Vessels of greater or less tonnage pay in pro- 
portion. The works about to be commenced for the improve- 
ment of the port consist of a stone embankment about 5250ft. 





in length on the left side of the river, of an “‘estacade” of iron 
jetties and piles on the right side, and of a series of improve- 
ments in the wet dock, such as new floating gates, hydraulic 
winches, iron palisades, sifting sluices, &c. The graving dock 
attached to the wet dock is about to be altered and recon- 
structed, so as to be capable of receiving seagoing vessels of the 
largest size. The construction of an extensive terminus for the 
various lines of the Southern Railway converging at Bordeaux 
will be commenced shortly, and the construction of a terminus 
for the new Bordeaux-Paris Railway, the ‘‘ State line,” is con- 
templated. The project of the construction of the “ Canal des 
Deux Mers,” between Bordeaux and Narbonne, connecting the 
Atlantic and Mediterranean, may be regarded as abandoned. 
After the refusal of the French Government to guarantee interest 
on the capital invested in the canal, the company which started 
the project offered to undertake the work at its own cost, but 
the French Government has refused to grant the concession for 
its construction, considering that the expenses of such a canal 
would be out of proportion to its usefulness, that its construc- 
tion would isolate a large portion of French territory, the future 
means of communication with which could only be established 
at a very large outlay, and that even if the company were to 
construct the canal at its own expense, very costly works at both 
ends would have to be built by the Government, and that in the 
not improbable event of the undertaking proving a pecuniary 
failure, the State would have to step in to prevent the entire 
collapse of the enterprise, and would have to take charge of a 
very costly work without any prospect of ever recovering its 
outlay. 

Sones : Trade of Marseilles in 18S87.—Although the volume 
of merchandise imported during 1887 somewhat increased in 
volume, 69,521 tons, still a great depression of trade exists here, 
and there does not seem much hope of improvement in the near 
future. British shipping, 15} per cent. of the whole, increased 
by 88,938 tons, or 13} per cent., wholly in steamers. This increase 
may be accounted for partly by an increased number of vessels 
from the East and India. Coal from the United Kingdom 
decreased by 3412 tons, or } per cent., while the quantity of 
Welsh coal increased through several steamship companies who 
had previously used native coal-making contracts for part sup- 
plies of Welsh coal, and through an extension in small coal for 
manufacturing purposes having taken place. The trade in gas 
coal was normal, the imports being about the same as in the 
previous year. The sale prices free on board for steamers 
closed in December at £1 to £1 Os. 10d. a ton, being a reduction 
of 1s. 74d. to 28, 43d. on prices at the commencement of the 
year. Freights on coal imported by steamers from Wales 
averaged during the year 9s. 24d. Copper and tin have been 
imported in larger quantities than in 1886. The Parisian 
syndicate, which undertook to raise the prices in England and 
France, has made its influence felt in Marseilles, and copper, 
which was at £38 12s. 2d. per ton in 1886, rose to £44 14s., 
and the prices remained firm. Tin, which in January, 1886, 
was sold at £93 9s. 5d., rose in March, 1888, to £121 18s. 5d., 
and this price is still maintained. The import of iron ore, which 
for several years had declined, revived sensibly in 1887. Two- 
thirds of the ore comes from Algeria and Spain, the remainder 
from America and Turkey. 

Italy: Trade of Genoa for 1887.-—The trade of both Genoa 
and Savona, though considerably greater than ever before, 
has not been satisfactory, and, except to the labouring classes, 
not generally remunerative. The total tonnage of shipping 
trading at this port increased considerably over the previous 
and all other years. British shipping, 40 per cent. of the 
whole, has more than kept its place in the increase, the arrivals 
in 1887 showing an excess over 1886 of 183,966 tons, or 18} 
percent. German shipping, 4 per cent. of the whole, has in- 
creased considerably through the establishment of the new line 
of steamers subsidised by the German Government, which, 
starting from Bremen, touches Antwerp, Southampton, and then 
Genoa, en route, vid Suez, to Colombo, from whence one line 
goes to Hong Kong, China, and Japan, and the other to 
Australia. This line is yet in its infancy, but its influence 
has made itself felt, and at this port the company’s steamers 
get or leave both goods and passengers every voyage. The 
import of British coal showed a further increase of 122,168 
tons, or 114 per cent. Of the total, 632,883 tons were from 
Cardiff, 406,561 tons from Newcastle, aud the rest was Scotch 
and North English coal from Liverpool. There was a consider- 
able increase in the import of coal at Savona, which rose by 
78,000 tons, or 20 per cent. Coal freight for steamers from 
Cardiff during the year averaged 9s. 10d. for Genoa and 10s. 1d. 
for Savona, and from Newcastle 8s. 8d. for Genoa, and 8s, 11d. 
for Savona. The imports of all branches of the metal trade 
increased very much in 1887, in anticipation of the higher 
rates of duty to be imposed at the beginning of 1888. Gal- 
vanised wire rope which used to be largely imported from Ger- 
many, is now again supplied from England. In corrugated iron 
and other sheeting for roofs we seem to be beating our German 
rivals ; but in a great many departments of the iron and steel 
trade, although the qualities are dreadfully inferior, the Germans 
are still steadily supplanting us in this market, owing to the 
lower prices, the greater activity of the firms, and their enter- 
prise in sending out intelligent travellers who are good linguists. 
The boilers for war vessels building under contract for the Italian 
Government are of Scotch Siemens steel, but in all the ironworks 
along the coast the greater part of the steel used is German. 
Boilers, complete with their fittings and tubes, are imported in 
considerable numbers from Germany, also engine and wagon 
wheels, locomotive springs, and other railway materials, steel 
bolts, castings, washers, and all kinds of small fittings. The 
quality of almost all these goods is inferior to our make, but the 
price is cheaper, and, above all, the Germans take far more 
trouble than we do to cultivate the market, to suit their 
customers, and to see them either personally or through intel- 
ligent and persuasive travellers. In tin-plates we are still with- 
out competitors, and the import last year was very large ; but 
there is very little doing in the article, of which there is at 
present a very large stock on hand. The ironworks of this 
district are at present doing a very large business, and pro- 
tected as they are by the raised duties, will yet further increase 
their production. Messrs. Ansaldo, of Sampierdarena, have 
got eight seagoing torpedo boats on hand. They have just 
launched a tug boat, and have two others in hand, also a large 
floating crane, several barges and mud hoppers. They have also 
in hand the 20,000 horse-power boilers and engines of the 
Sicilia, and some very important castings and forgings for 
Government, also a quantity of locomotives, of which 153 have 
been delivered to the railway company. Messrs. Cravero and 
Co., Odero and Co., and Wilson, Maclaren and Co., of Rivarolo, 
have a deal of work on hand, both Government and private, and 
the latter firm are extending their works in view of inc 
business. Messrs. Raggio and Co., of Sestri, are, besides 
their general business, turning out rolled steel sheets, the work 
being entirely done by English hands brought from Birming- 
ham. Their business must be increasing considerably, as they 
are building, at great expense, a pier on iron piles out to sea, 





—— 


with a double line of rails into the works. Messrs. Tardy, 
Benecke, and Co., of Savona, are extending their business very 
considerably, and have increased their capital by £320,000, 
chiefly in the direction of making plates for ironclads and steel 
rails, The harbour works have gone on steadily during the year, 
and the full advantage of the outer mole is now felt. The 
accessory works round the harbour are still deficient, and quite 
inadequate to cope with the greatly increased trade. The 
contract for the construction’ of the graving docks has been 
conceded to the same company who have the harbour works in 
hand, but the work is not yet commenced. Graving docks are 
urgently needed, but many competent authorities demur 
greatly to the site selected, which they think should have been 
reserved for discharging, loading, &c., and the graving docks 
relegated to the outer mole. 

Phillipine Islands: Public works.—British capitalists should 
exercise caution before investing in the railway between Manila 
and Dagupan, the concession for which has been granted to an 
English company under a Government guarantee of 8 per cent. 
Since the foundation stone of the central station was laid in 
August last the works have made but little progress. There 
is a hitch somewhere, which is much to be regretted, as every 
month’s delay tends to shake public confidence in the under- 
taking. The prospectus of another line called the Centre of 
Luzon Railway has been issued, and Messrs. Smith, Bell, and 
Co., the leading British firm here, have applied for a concession 
to build it. The length of the proposed railway is 29} miles ; 
its course in the neighbourhood of Manila will be through so 
fertile and populous a district that no guarantee on capital is 
asked for from the Government, it being thought that the traffic 
will prove sufficient to give a handsome return on outlay— 
£225,000. It is thought the concession will be at once granted, 
as it involves no pecuniary guarantee to the Spanish Govern- 
ment, and in this case the works will be proceeded with without 
delay. The advantage of this line to Manila would be immense, 
but experience alone can te!l whether it will be a paying con- 
cern, as everything will depend on economical construction and 
judicious management. A patent slip is in regular working 
order at Cavite, where the larger vessels frequenting this port 
can be efficiently repaired, which has proved to be of immense 
advantage, more especially to the coasting steamers, which 
formerly had to go to Hong Kong when they required to be 
docked. The Dock Company also has a contract for six small 
gunboats for the Spanish Government. 

Spain: Agricultural machinery in Cadiz.—The introduction 
of labour-saving implements into this province is of recent 
date, the prejudice against it is being slowly crushed out, 
and a few years will show a radical improvement upon the exist- 
ing order of things. In Jerez de la Frontera a large number of 
farmers and proprietors have of late years made an effort to 
import from England ploughs, binding, reaping, sowing, and 
thrashing machines—principally Ransomes—with most satis- 
factory results; but latterly the establishment of active and 
intelligent agents in Seville, representing Austrian and German 
manufacturers, has placed in their hands a large portion of this 
trade. These agents keep considerable stocks not only of 
various classes of agricultural machinery, but also of the separate 
parts, thus enabling the farmers to replace any parts of their 
machines. In Cordova both implements and system in use are 
of the most primitive character, and foreign enterprise in agri- 
cultural implements meets with but little encouragement. Still 
American and German houses are doing their best to establish 
this branch by giving long terms for payment. 








25-TON TRAVELLING CRANE.—PENNSYLVANIA 
RAILROAD. 

Tue Pennsylvania Railroad Company has placed in its West 
Philadelphia, Pa., freight yard a steam crane with a lifting capa- 
city of 25 tons, for facilitating the loading upon and unloading 
of heavy freight from flat cars. Its, principal service is in the 
handling of heavy blocks of building stone and machinery. It 
was designed and built by Mr. T. H. Ely, Superintendent of 
Motive Power, at the Altoona, Pa., shops of the company. We 
give an illustration of this crane on page 10, and in our next 
impresssion will give further drawings and description. 








ENGINES OF THE RE UMBERTO. 


Ovr Supplement, copied from one of the largest photographs 
of steam machinery ever taken, shows one set of the twin screw 
engines of the great Italian war ship, Re Umberto, as they stood 
in Messrs. Maudslay and Field’s erecting shop. In a future im- 
pression we propose to give a detailed description of these 
engines, which will indicate 10,000-horse power on each screw. 
The engines are fitted with Joy's valve gear, and the low- 
pressure valve chest lids are off, showing the slide valves inside. 

The Re Umberto is one of three ships of nearly similar type, 
and is being built at Castelamare ; she is 400ft. long, 75ft. beam, 
and displacing 13,251 tons, will draw 28ft. Gin. She is intended 


“to steam at 18 knots; she will carry four 110-ton guns in 


barbettes. 








ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
Surveyors.—The annual meeting will be held in London on Thurs- 
day, Friday, and Saturday, the 12th, 13th, and 14th July, 1888, at 
the Institution of Civil Engineers, 25, Great George-street, West- 
minster. The following programme has been issued :—-Thursday, 
12th July—9.30a.m., Council meeting. 12 (noon), general meeting— 
annual report ; general business, &c.; president’s address, 1.30, 
adjournment, 2.30, ors and discussions—‘‘ Back Streets, Lanes, 
and Alleys ;” by H. U Mekie, Carlisle; ‘‘ Average Meter System ;” 
by G. R. Strachan, Chelsea ; “Ten years’ experience of the Shone 
System ;” by Lieutenant-Colonel Jones, V.C., Wrexham. 4.30, 
adjournment—visit the drainage works at the Houses of Parlia- 
ment. 7 for 7.30, annua! dinner at the Criterion Restaurant, 
Piccadilly. Friday, 13th July—9.15 a.m,, Déjedner at the Hotel 
Métropole (by invitation) after which—visit Messrs. Jennings’ 
works at Stangate Wharf, Lambeth. 11.30, Institution of Civil 
Engineers—discussion on Lieutenant-Colonel Jones’ paper ; ee 
mo discussions—‘‘ Electric Fire Alarms ;” %, T. De C. Meade, 
Hornsey; ‘‘ Water Supply ;” by W. Santo Crimp, Wimbledon ; 
“The Purification of Sewage by Electricity,” Notes and Experi- 
ments, by W. Webster, F.C.S. 2 p.m., adjournment ; luncheon 
at the Hotel Windsor, Victoria-strest, Westminster (by invitation) 
after which visits will be paid to the Lucigen Light Works (Page- 
street, Westminster), and Brin’s Oxygen Works, Westminster, 
where at 4 p.m., carriages will attend to convey the party to visit 
the New Battersea Bridge works. Saturday, 14 July—1l a.m., 
members will embark on board the Cupid, or other steamer, 
a: rovided by the president, E. B. Ellis-Clark, .) at the 

emple Pier, and proceed down the river, inspecting the Tower 
Bridge. 12 (noon), the Greenwich Ferry — Mr. J. Standfield, 
M.I.C.E., will receive the wd and explain the works, 1.30 p.m., 
the New Outfall Works at ing, where Sir — Bazalgette, 
C.B., will receive the members and explain the works, and where 
Messrs. Mowlem and Co., the contractors for the works, invite the 
members toluncheon. 4p.m., leave Barking ; 5 p.m., arrive at 
the Temple Pier. 
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RAILWAY MATTERS. 


Tur Natal coalfields are now connected by a railway 
running from the pits to the sea, and the first train load has arrived 
in port. 

A NEW proposal to make a railway between Delagoa 
Bay and Pretoria is before the Volksraad, The Belgian treaty has 
been modified, 


Ox the South Queensferry pier of the Forth Bridge 
the bottom members of the cantilevers are now projecting about 
800ft. beyond the skewbacks, 


Tue Northern Pacific Road has ordered 50 heavy freight 
locomotives, 500 stock cars, 500 coal cars, 10 passenger coaches, 5 
baggage and mail cars and 50 furniture cars, all to be delivered 
during the present year. It has also ordered for delivery in 1889, 
1000 box cars, 25 freight locomotives, and 500 coal cars. 


Contracts have been entered into for the extension of 
the Birmingham cable tramway from Hockley Brook to the junction 
with the South Staffordshire tramway at New Inns, and it is 
expected that the work will commence early next week. The 
length of the existing line from Colmore Row is about a mile and 
a-half, and the extension will be about a mile and three-quarters in 
length. 


A PARAGRAPH in our issue of June 29th, under the 
heading ‘‘ Railway Matters,” relates to the express service by the 
East Coast route being run between London and Edinburgh at 
49°6 miles per hour, and goes on to say that ‘‘ the fastest section 
will be from York to Newcastle.” Although the public generally 
considers the Great Northern Company works these trains to Scot- 
land, it is proper to state that its working ceases at York, and the 
North-Eastern Company takes the trains on from York to Edin- 
burgh and back, 


In the United States there is a length of railway 
enormously in excess of all our railways, and there are of course a 
correspondingly large number of bridges of various kinds, An 
American paper thinks this is a sufficient reason for from about 
ten to about a dozen bridge accidents or failures per weck. We 
quoted the American Engineering News reports of these failures cs 
week several times, and that journal does not like it. Bridge 
failures should not happen at all; and if we have one now and then 
that is no reason why America should multiply that figure several 
times every week, 


Tue Manchester, Sheffield, and Lincolnshire Railway 
has added a great convenience to the Sheffield community by 
erecting a new station at Neepsend, a thickly-populated portion of 
the town. Though the railway passes through their midst, the 
inhabitants have had to travel a long distance to the railway 
station. The station is a mile from Sheffield, and is approached by 
a broad road and a bridge over the Don at Hillfoot, on the 
Penistone road. The bridge and road have deen constructed by 
the Corporation, In future, Neepsend will be the collecting station 
for Sheffield tickets. 

“Tue Pennsylvania Railroad officials conceived,” says 
the American Manufacturer, ‘the idea a few days ago that an 
entire locomotive could be built in less than twenty-four hours, the 
vest time on record, which was made by the Baldwin Locomotive 
Works, of Philadelphia. Accordingly work was begun on Monday 
morning in the shops at Altoona. cara hours was the given 
time. In sixteen hours and fifty-five minutes the engine was com- 
pleted and turned out of the shops ready for use. It is a class A 
anthracite, weighing 110,000 lb., and will be used in the New York 
division of the Pennsylvania Railroad. 


Tue Canadian railways have doubled in length in ten 
years, being now over 12,300 miles. The number of passengers 
carried has increased by 66 per cent., and the number per inhabi- 
tant by 40 percent. The number of tons of freight carried in- 
creased by 107 per cent.; the number per inhabitant by 97 per 
cent. ; the receipts from freights increased by 87 per cent. ; and 
from passengers by 86 per cent. ; while the total receipts from all 
sources increased by nearly 90 per cent., and the expenses by nearly 
72 per cent. The tons of freight carried last year amounted to 
16,368,000, and the number of passengers to 10,686,000. 


THE competition between the three great railway com- 
panies whose lines run from London to Edinburgh and Glasgow as 
to who can perform the journey in the least time, has now begun 
in earnest. On the 2nd inst. the Flying Scotchman, as it is called, 
or principal express train on the East Coast route, commenced to 
run with accelerated speed. It left Edinburgh punctually at 
10 a.m., and arrived at Newcastle in two hours and forty 
minutes, and at London in eight bours and thirty minutes. 
Third-class passengers are still carried from Edinburgh and other 
North British stations, but persons booking further south by this 
train must take first or second-class tickets. This is rather tanta- 
ising to English passengers who desire to economise to the utmost. 


In their twenty-first quarterly report to the Board of 
Trade on the Forth Bridge works, Major-General Hutchinson and 
Major Marindin say that at Inch Garvie, with the exception 
of the wind-fence and some of the flooring to the internal viaduct, 
the superstructure over the main piers is now practically complete. 
On the southern portion of the cantilevers the bottom members and 
the main ties of the first bay are built for their whole length, and 
the former are rivetted for 137ft. Two bays of bracing are in 
a and are partially rivetted. The ends of the bottom mem- 

rs now project for a distance of about 180ft. from the skewbacks, 
The vertical webs and bracing of the top members have been 
erected for 135ft., and about 50ft. of flange plates have been added. 
The temporary columnsare built, and the top members are adjusted 
to their correct position horizontally and vertically. The first 
struts are built to 222ft., and rivetted to 200ft. above O.D., and 
the first bay and one half of the second bay of bracing are in place. 
On the northern cantilever the amount of work executed is almost 
identical with that on the southern. The total amount of rivetted 
work at Inch Garvie is 8370 tons, showing an addition of 1393 tons 
during the quarter. At the North Queensferry main piers also, 
with the exception of the wind-fence of the internal viaduct, the 
whole of the superstructure is practically complete. 


Tue authorities of New South Wales, where all the 
railroads in the Colony are owned by the Government, are greatly 
troubled by steamboat competition on the Murray River. The 
people on the banks of the river induced the Government to build 
a railroad to take out their produce, and also to expend £200,000 in 
dredging the Murray. The steamboats then cut under the railroad, 
which put its freight rate down so as fora short time to take all the 
traffic, but the steamboats have more than met that cut, leaving 
the road nothing but the passenger traffic, which does not pay. As 
the roads were built to develope the country, it seems hard to the 
Government that they should be called on to operate them at a loss, 
and it is proposed to put a river toll on the steamers that shall be 
heavy enough to restore the traffic to the Government road. But 
this plan is open to the charge that the consequent increase in 
transportation rates would deprive the inhabitants of the Bourke 
district of the natural advantage of living on a watercourse, 
arresting the development due to cheap transportation, and would 
sink the £200,000 expended for dredging. On the other hand, it 
may be claimed that all other districts in New South Wales should 
have as cheap transportation as the Bourke district ; but this 
might involve not only the ment of interest by the —— 
of direct taxes, but a part of the operating expenses as well. The 
Railroad Gazette, looking at this matter from the distance, says :— 
The instance presents a curious study of the complications which 
may beset Government control of railroads where watercourses 
afford opportunities for competition. 





NOTES AND MEMORANDA. 


Up to the end of May, about 605,000 cubic feet of 
granite had been delivered on the Forth Bridge works, and 572,880 
cubic feet had been set. About 112,030 cubic yards of rubble 
masonry and concrete work had been built, “im 


A MIxTURE for the removal of old varnish has been 
patented in Germany by a Mr. Myer. It is obtained by mixing 
five parts of 36 per cent. silicate of potash, one of 40 per cent, soda 
lye, and one of salammoniac (hydrochlorate of ammonia). 


A New insulating material, described in the Chronique 
Industrielle, has just been produced. It is composed of one part 
Greek pitch and two parts burnt plaster, by weight, the latter 
being pure gypsum, raised to a high temperature, and plunged in 
water. This mixture, when hot, is a homogeneous, viscous paste, 
and can be applied with a brush, or cast in moulds. It is amber- 
coloured, and possesses the insulating properties of ebonite, and 
can be turned and polished. Its advantage is its endurance of high 
temperature and moisture without injuring its insulating properties. 


Mr. C. V. Boys’ interesting magnetic and electric 
experiments with soap-bubbles, and his wonderful manipulative 
skill, Nature says, remind old /abitués of the Royal Institution how 
exquisitely Faraday handled soap-bubbles blown with oxygen to 
illustrate the magnetic character of that gas. Mr. Boys blows one 
bubble inside another, and, on bringing the two into an electric field, 
the perfect indifference of the inner one to any change of potential 
clearly shows that electrification is confined to the absolute surfaces 
of a ws and that it is not felt at any depth within it, how- 
ever small, 


Ara recent meeting of the Paris Academy of Sciences, 
a paper was read on ‘‘The Determination of the Ohm by M. Lipp- 
mann’s Electrodynamic Method,” by M. H. Wuilleumier. The 
true value of the ohm as worked out by this process is given by the 


relation tek the resistance of the conductor between two given 
points A and B, being R = 0301889. 10% The value thus 
obtained is represented by the resistance at 0 deg. of a column of 
mercury with section 1 mmq. and length 106-27 em. 


In the Llectrotechnische Zeitschrift, of March last, W. 
Kohlrausch bas given some estimates of the current and quantity 
of electricity in a lightning-flash. He calculates that it would take 
9200 ampéres to melt a copper rod of 2°5 centimetres diameter. 
Preece’s constant—Proc. R.S., March, 1888—makes it 10,244. Such 
a current concentrated in a flash would contain from 52 to 270 
coulombs, which would decompose from 5 to 25 milligrammes of 
water, and from 9 to 47 cubic centimetres of explosive gas. If this 
energy were stored up and distributed for electric lighting, it would 
require from 7 to 35 such flashes to keep one incandescent lamp 
alight for an hour. 


A CHEMICAL contemporary describes a new way of 
making oxygen gas, as given in an Italian paper. Into a recipient 
with two tubulures, 500 grammes of commercial roxide of 
hydrogen—oxygenated water—and 500 grammes of sulphuric acid 
diluted to one-third are mixed together. Into this mixture, which 
must be quite cold, and by means of a funnel with a long, thin 
tube, which plunges into the solution, 56 grammes of permanganate 
of potash diluted to one-sixteenth are added. This, we are told, 
gives 20 litres--say 20 quarts English—of oxygen gas. It is evident 
that the permanganate must only be added very gradually, or the 
whole bulk of gas would come off at once, and might give rise to 
an accident. 


A paper “On a New Barometer ” was recently read at 
the Physical Society, by Mr. T. H. Blakesley, M.A. A uniform 
glass tube is sealed at one end, and a thread of mercury introduced, 
enclosing a quantity of air. An observation is taken by noting the 
volumes A and B of the enclosed air—as indicated by the divisions 
on the scale—when the tube is placed vertically with its closed and 
open ends upward respectively. The height H of the barometer is 
H= ‘ = zo where 7 is the length of 
the mercury column in the tube. For convenience / is made 10in. 
The whole instrument is very portable, weighing only 60z., and 
measuring about 18in. long. 


THE greatest recorded wind pressures at the Forth 
Bridge during the past quarter were :—12 1b. on the large gauge at 
Garvie Castle on April 29th ; 225 1b. on the small gauge at Garvie 
Castle on May 3rd ; 224 1b. on the small revolving gauge at Garvie 
Castle on May 3rd ; 30 1b. on the small gauge on Garvie platform 
on May 3rd; 34]b. on the small gauge on Garvie platform on 
April 21st. This last recorded pressure must have been over a very 
limited area, and was probably due to some local eddy, for the 
highest pressure upon the other gauges on this day were :—6 lb. on 
the large gauge at Garvie Castle ; 111lb. on the small gauge at 
Garvie Castle ; 8lb. on the smal! revolving gauge at Garvie Castle ; 
12 lb. on the small gauge on South Queensferry platform ; 151b. 
on the small gauge on North Queensferry platform. 


In his “ Physical Geology,” second edition, p. 674, 
Prof. Green says:—‘“ The notion that the earth’s contraction has 
been the cause of the displacement of the rocks and the elevations 
of the surface seems to have occurred first to Descartes”—éd 
francaise, 1668, p. 322. Mr. Chas. Davidson, writing to Nature, 
says:—‘‘It does not seem to be generally known that, a fewyears 
later, the same idea occurred to Newton. In a letter to Dr. 
Thomas Burnet he refers to that writer's ‘‘ Sacred Theory of the 
Earth,’ the Latin edition of which was published in 1681, and 
considers the creation of the earth in connection with the Mosaic 
account. After suggesting illustrations of the ‘‘ generation of 
hills,” Newton concludes thus:—‘‘I forbear to describe other 
causes of mountains, as the breaking out of vapours from below 
before the earth was well hardened—the settling and shrinking of 
the whole globe after the upper regions or surface began to be 
hard ;” though he adds, ‘‘I have not set down anything I have 
well considered, or will undertake to defend.” The letter, which 
was written in reply to one of Burnet’s, dated January 13th, 
1680-81,is given in full in Brewster’s ‘‘ Memoirs of SirIsaac Newton,” 
vol. ii, Appendix 4. The manuscript from which it is printed is a 
copy of the letter, without date or signature ; but, according to 
Brewster, ‘‘ the whole is distinctly written in Sir Isaac’s hand.” 


At a recent meeting of the Berlin Physical Society 
Dr. Dieterici gave an account of his experiments on the determi- 
nation of the latent heat of evaporation of water at 0 deg. C. 
Regnault’s experiments on the latent heat of evaporation of water 
were made at higher temperatures, and had led to the construction 
of a formula according to which the latent heat of evaporation at 
0 deg. C. must be 607 units of heat. The speaker, using an ice- 
calorimeter, had made a direct determination of this value. A 
glass tube, with its lower end blown out into a bulb and filled with 
water, was immersed in the chamber of the calorimeter, the upper 
end of the tube being connected with an air-pump, and a smal] 
column of sulphuric acid being interposed between the pump and 
the tube. As soon as the apparatus had assumed a perfectly 
uniform temperature a vacuum was produced by the air pump, 
whereupon the water in the tube evaporated, taking up from the 
calorimeter the heat necessary for its evaporation. Values were 
obtained from a series of ten experiments, which differed from 
each other by not more than ? per cent. In order to meet the 
objection which might be raised—namely, that the temperature at 
which the evaporation took place was not 0deg. C.—Dr. Dieterici 
repeated his experiments, using a platinum instead of a glass tube. 
The values obtained in this set of experiments only differed by 
} per cent. The mean of the two sets of experiments was identical, 
and the final outcome of the whole research was that the latent 
heat of evaporation of water at 0 deg. C.°is 596°4 thermal units, 


given by the formula, 








MISCELLANEA. 


Tue tender of Messrs. John Mowlem and Co., for the 
building of the Imperial Institute, has been accepted. 


At a meeting of the Richmond vestry last week a 
tender was accepted from Mr. Timmins to construct a new well 
for £4120 14s,, it being the lowest. 


THE noe Steel and Iron Company, Troy, is using oil 
under the Heine boilers at the new olast furnace plant, and is 
experimenting with the same fuel for puddling. 


Specimens of supposed silver ore have been discovered 
in the Listowel ranges, Queensland, by a well-known overlander 
named John O’Brien, and several parcels have been forwarded for 
assay. 


WE regret to announce that Mr. H. C. Rothery, the 
Wreck Commissioner, who has held no new inquiries during the 
last few months, has, owing to continued ill-health, now resigned 
his office. 

Tue American Association for the Advancement of 
Science holds this year its thirty-seventh meeting at Cleveland, 
Ohio, from Wednesday morning, August 15th, to Tuesday evening, 
August 21st. 


A COMPREHENSIVE paper on mechanical pneumatic 
malting on the Saladin system, by Herr D. Saare, Berlin, has been 
translated from the Wochenschift fuer Brauerei, and is published 
with a preface by Mr. H. Stopes, at the office of Wine, Spirit, and 
Beer, Seething-lane. 


Durine June twenty-two vessels, with an aggregate 
tonnage of 20,657 tons, were launched from Clyde shipyards, 
against seventeen of 16,725 tons in June, 1887. The output of new 
shipping for the last six months is 94,450 tons, as compared with 
87,096 in the first half of last year. 


Messrs. CHAMBERLAIN AND HookHaAy, electrical engi- 
neers, Birmingham, are applying to the Board of Trade for a pro- 
visional order authorising them to supply electricity for public 
and private purposes within the borough of Birmingham. It is 
proposed to light an area in the centre of the town bya continuous 
current supplied from the firm’s works in Bartholomew-street. 


At the Bolton meeting, September, 1887, of the Sani- 
tary Institute of Great Britain, the judges awarding premiums to 
exhibitors have, after repeated trials of William Fox’s patent 
corrugated steel tires, made the following award, dated June 29th, 
1888 :—‘*The judges have now completed the testing of your 
corrugated steel tires, selected for further practical trial at the 
Bolton Exhibition, and I am instructed to inform you that a medal 
has been awarded to you for your corrugated steel tire.” 


A CHARTER was obtained in the Circuit Court in Rich- 
mond, Virginia, on the 9th ult., by Maurice B. Flynn, Dr. R. 
Gatling, and others, for the incorporation of the Gatling Ordnance 
Company. The company will have control of the patents of Dr. 
Gatling obtained in the United States and foreign countries for 
improvements in manufacturing steel guns. The capital stock is 
to be not less than 1,000,000 dols., nor more than 5,000,000 dols. 
The principal office is to be in Richmond, but the plant will be 
located in New York. The charter was obtained in Richmond to 
save the heavy tax imposed by the State of New York. 


Accorp1né to the Boston Bulletin, electric welding has 
now been put on a commercial basis. A company has been formed 
mainly by Boston capitalists, with a capital stock of half a million 
dollars, which will turn out welding machines. The machines will 
be sold, but the company has a royalty on every weld made by its 
machines. To make this practicable a meter is set upon them all. 
This meter by its peculiar construction, it is claimed, will not 
register unless a perfect weld is made. The new company is 
backed by considerable capital, by which it is enabled to buy up 
all the experimental electrical welding methods in the country. 
We may add that we do not believe in the meter portion of this 
statement. 


A Setect CommitrEe of the House of Commons on 
Wednesday passed the preamble of the Bill recently introduced by 
the Manchester Ship Canal Company, subject to the insertion of a 
clause for protecting the rights of the Manchester Racecourse 
Company. By this Bill the company are empowered to make an 
important deviation of their authorised canal from Barton-upon- 
Irwell to its termination in Manchester, with certain subsidiary 
works in connection therewith. It was stated that the effect of 
this deviation would be to increase the water space by fourteen 
acres, the quay space by sixty-nine acres, and the quay frontage 
by nearly 1} miles, whilst the actual saving in expenditure will 
amount to £12,588. 


In the May number of an American journal, the Forum, 
Prof. R. H. Thurston says that the world is awaiting the appearance 
of three inventors, greater than any who have gone before, and to 
whom it will accord honours and emoluments far exceeding all ever 
yet received by any of their predecessors. The first is he who will 
show us how, by the combustion of fuel, directly to produce the 
electric current; the second is the man who will teach us to repro- 
duce the beautiful light of the glow-worm and the firefly, a light 
without heat, the production of which means the utilisation of 
energy without that still more serious waste than the thermo- 
dynamic now met with in the attempt to produce light; while the 
third is the inventor who is to give us the first practically successful 
air ship. 


THE Bombay Port Trust must be composed of very 
appreciative men to work for. They have recorded that the way 
in which the work of Prince’s Dock Extension has been carried out 
is also most creditable to the untiring energy and close supervision 
of the engineer, Mr. George Ormiston, and his staff, and the 
trustees most heartily congratulate them on the success of their 
efforts. Subject to the sanction of Government, the following 
sums may, Jndian Engineering says, be paid to the engineer and 
to the members of his staff named, as a proof of the trustees’ appre- 
ciation of their valuable services:—Mr. Ormiston, engineer, 
Rs. 7500; Mr. Lynn, assistant engineer, Rs. 1500; Mr. Squire, 
assistant engineer, Rs. 1500; Mr. Messent, assistant engineer, 
Rs, 600; Mr. Smeaton, mechanical superintendent, Rs. 500; Mr. 
Ruttonjed Dhunjeebhoy, honorary assistant engineer, Rs. 500; 
Mr. urrichand Nillajee, head surveyor, Rs. 400. Total, 
Rs. 12,500. 


CoMMENTING on the paper read before the Institution 
of Civil Engineers on the Hooghly Bridge, Zndian Engineering 
proposes to measure the impeded expansion of the cantilever girder 
where fixed, between the massive steel piers, and says:—“ Fix a rod, 
preferably an iron pipe, to the girder at one pier, and let it extend 
to the other, being supported by rollers or hangers, so as to be able 
to move with as little friction as possible. The free end being 
pinned to an index, which is pivotted to the girder, the motion of 
the end of this index will be an exact measure of the restriction to 
the expansion of the girder, for if the expansion of the girder were 
free, it would equal that of the rod, and no motion of the index 
would take place. This difference in expansion of a free rod and of 
the girder can be directly translated into the strain on the latter, 
which in this case will probably be worth taking into consideration.” 
Considering the small distance between the steel cylinders, the 
amount of the total expansion in that length and the exceedingly 
small amount by which it will be impeded, and the difference in 
the coefficient of expansion of the rod and of the girder, it can 
hardly be expected that there would be much to ‘translate into 
the strain on the latter.” 














° 
fee} AULD sap 
3S , ; - ita shits casita we a “a yw + , Pe a Pt mem a “ie =. 
a eK Ae gr Ie ae ON > tS il tn A _ se- Ft Ta AO . fe ae f ‘ 3 

— SV Pe SX ty, Se 2 RO So yy a 

fe Yo - SI yy DSspeass ey; Yaa 2 pre Rar ee E ee 2 pa thr 4 nat” %, 

© Fe sx IE Hint Sg i So a a de 

ae ‘sbi. Re ee <> a Zr Sn, Fa SSS Qy- «aS 
al ox penis a a Y Ny SFIAKES ao %. EOIN Se, Sy bi les ; 
_ ig a Re AD SS etiyin SZ SWE nia 

4 Leen a ne ee on <: <a — 5 

= saa ae3 SH... ae" AS OSS Py, <—-. ~ 














: Z —S = 2 HESS ~ 2, lay py <a 
Sil SS LESS SSR SASS ESE REALS. 


























































































































| 
—— omens meer anaes ee Se ee 
! 










































































Le, Lb 
7 

















7 x 









































OE 















































































































































ica) 
~ 
~ : | 
\ ™~ 
a) Ceo ; 
7, ‘ 3 —| = 
& } . 
‘ \ ° 
eee =: ° 
ca 7 1 | 
= bf | 8 | | | 
‘ ' 
= i Mi ‘ | 2 I 
XQ | ; i; | ! 
\ } 
uN 
4 Y 
Ht ti % / 
fo mi 
ft @) | 
i H oO O° I 
V4 Hi ih oo 09 600 
(6 ~~ 2 ++ ~--ffhnnn nnn ns { 
y pp 1O2 a 00 00 00 
eo = 7 0 oo are) 2 eo ao oc 
aa ° (ae) 
oo Oe) o°0"0"0" 9" 0" 0"0"0"0"0" 6 oo °O "o7 a : pee Oe Os 
les ° ° ° 
— a i) io ° 
= = yi 2 — 
iy x (© oO eo 6 
EEE SERRE eel) p_° = 
=— — 
/ i, 
OF hin ae OF) 7 = | 
"es Ld Ns 
an _ 





(‘g 26nd 208 wondrsoeep wo) 
‘UAANIONG “Vd ‘VNOOUIV ‘AIM CH OL UK 


AVM'TIVY VINVATASNNGd ‘ANVUYUO ONITTAAVUL NOL-TAIA-ALNAUML 


10 


























[SvrrLeneyy 10 TH st 


COMPOUND ENGINES, 20.000-HORSE POWER. ROYAIT 


MESSRS. MAUDSLAY, g i 











i mn pl —- ae OG 
2 Ph. 























A011) 


ST 
any 
aN) 


\ | it 
Hain 
{uu i 






































gpl 














wae gINEER, JULY 6, 1888. ] 


YAPITALIAN  ( 
TWIN-SCREW WAR SHIP. “RE U 
: MBERTO. 


SONs, kp FIELD, LONDON, ENGINEERS 











B S 


9 OO Li do dO.at.dO 











































































































JULY 6, 1888. 





THE ENGINEER. 


11 








FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveav, Rue de la Banque. 

BERLIN.—Asuer and Co,, 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. TwietmMeveER, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street. 








PUBLISHER’S NOTICE. 


*,* With this week's number is issued as a Supplement a Two-page 
Engraving of the Compound Engines, 20,000-Horse Power, of the 
Royal Italian Twin Screw War Ship ‘Re Umberto.” Every copy 
as issued by the Publisher contains this Supplement, and subscribers 
are requested to notify the fact should they not receive it. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 





*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

W. M. (Angel-place).— You will get the valve you want from Mr. Bailey, of 
Salford, 

A. 8.—-You will find the information about brakes which you want in our 
impression for May 25th. 

. C. (Les Nouettes).— The inside wheel is most likely to rise from the 
ground. The greatest weight will be on the outer wheel. 

Hecror.—You can obtain full particulars by applying to the Secretary, 
Marine Depurtment, Board of Trade, Whitehall. At the present moment 
there are no vacancies. 

T. M.—An ordinary slide valve, with a double-ported Meyer's cut-off slide on 
the back, will give you admirable diagrams. If the work is properly pro- 
portioned, we cannot advise anything better. 

P —A paper on “Three High Rolls” was read before one of the 
American Institutions a couple of years ago. Weare not aware of any 
paper read in this country. Perhaps some of our readers can help you. 


CRYOLITE. 
(To the Editor of The Engineer.) 


Sir,—Will any reader kindly inform me where I can purchase cryolite 
in bulk; also what is the market value of pure powdered graphite ? 
July 8rd. F. J. I 
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SIR H. ROSCOE’S REPORT. 


A PARDONABLE breach of journalistic etiquette on the 
part of a Manchester newspaper has placed the ratepayers 
of the Metropolis in possession of the full text of Sir H. 
Roscoe’s report to the Metropolitan Board on the 
deodorisation of the London sewage at the outfalls. The 
newspaper having broken the seal of secrecy so far as to 
publish a summary of the report, the Board has seen the 
propriety of giving publicity to the entire document, 
accompanied by some subsidiary reports of a brief nature, 
referring in part to the deodorisation of the sewage before 
reaching the point of discharge. Concerning the main 
report, which has been the object of so much curiosity, 
we find it bears date December 9th, 1887. On January 20th 
in the present year, it was ordered to be printed “for 
circulation among the members of the Board only.” 
During the period in which the Board has had the benefit 
of considering this report, a protracted discussion has 
taken place at the Institution of Civil Engineers in 
connection with Mr, W. J. Dibdin’s paper on “Sewage 
Sludge and its Disposal.” This discussion, as our readers 
are aware, excited unusual interest, and extended to all 
the leading features of the sewage problem as it affects 
the Metropolis. Taking these particulars together with 
the report of the Royal Commission presided over by Lord 
Bramwell, we ought to know pretty well by this time 
where we are with regard to the outfall question. 
Undoubtedly, within the last very few years a flood of 
light has been thrown on what may be called the science 
of sewage. We need go no farther back than 1883 to find 
Dr. Angus Smith fighting his way through a mass of 
experiments, in search of the true and complete theory as 
to the treatment of sewage on chemical and _ biological 
principles. Dr. A. Smith commenced his inquiries some 
years before that date, and so far as he went, he was 
clearly on the track of those conclusions which were very 
shortly afterward enunciated hy Dr. Dupré, and were 
ultimately brought into practice by Mr. Dibdin. So close 
was the sequence, that we find Mr. Dibdin, Dr. Dupré, 
and Sir Joseph Bazalgette experimenting on the sewage 
at the Pimlico pumping station at the commencement of 
1884, the issue of those experiments being the plan which 
the Board subsequently adopted as the basis of the 
engineering works now in course of execution at Barking 
and Crossness. Looking at the report presented last 
December by Sir H. Roscoe, we cannot escape from a 
feeling of surprise at the position in which the Board 
has placed itself with regard to this matter. Its 
own chemist had devised a mode of dealing with 
the sewage which had the approval of Dr. Dupré, 
than whom no better adviser need have been sought 
on such a subject. In addition there was obtained 
the sanction of Professor Williamson, who had sat 
on Lord Bramwell’s Commission, and who is esteemed 
by many as the most eminent of modern chemists. Dr. 
Odling and Sir Frederick Abel were associated with 
Professor Williamson and Dr. Dupré in the approval 
given to the plan of chemical treatment proposed to the 
Board. With such a phalanx of chemists on its side, and 
with a series of careful experiments to establish the 
soundness of the theory adopted, the Board might have 
faced all criticism with impunity. Yet we find that for 
some inscrutable reason the whole question is remitted to 
a new chemist in the person of Sir Henry Roscoe. The 
Board having ignored its own chemist, and virtually 
slighted the eminent authorities who endorsed his pro- 
posals, Sir H. Roscoe has acted in like manner. We 
search in vain in his report for anything like a due recog- 
tion of the labours and researches of Mr. Dibdin and Dr. 
Dupré. Conclusions are adopted, often correct enough in 
themselves, but for which the credit is fairly due to the 
Board’s chemist or other parties, although they are 
announced in an independent tone, as if they were the 
peculiar property of the gentleman whose name is 
appended to the report. 

In disparagement of what has already been done, Sir 
H. Roscoe produces certain evidence on which he says, 
“It may well be doubted whether the state of the river 
in 1886, when upwards of £80,000 was spent in chemicals, 
was perceptibly better than that in 1887, when £42,000 
was spent, or even better than in 1885, when only £29,000 
was spent in deodorants.” But we would ask Sir H. 
Roscoe whether there is not certain other evidence which 
would lead to a very different conclusion? If we are to 
know anything as to the state of the river, especially when 
the quantity of dissolved oxygen has fallen so low that 
it cannot well be lower, why are we not told what was 
the amount of free ammonia, and albumenoid ammonia, 
in the river water, as also the quantity of oxygen re- 
quired to oxidise the organic matter? Such data as these 
are essential under the circumstances in which the river 
was found; and in the absence of such particulars the 
conclusions cannot be trusted. Sir H. Roscoe, for some 
reason or other, goes on to say he is “not convinced that 
the present methods of analysis are satisfactory.” To 
our view the case is this—that Sir Henry omits certain 
analytical results which are required for the proper 
elucidation of the facts. Further on we find him saying, 
“The important question to what extent, if any, the use 
of deodorants effects a radical improvement in the river, 
is one to which, as has been stated, it is not possible, 
with the present evidence to give any decisive answer.” 
This leaves the whole question in a state of fog, and we 
should like to know whether this is inevitable. Has Sir 
Henry really summoned all the witnesses, and obtained 
all the evidence that could be gathered on the subject? 
As it is, he advises “the addition of manganate in 
moderate quantity—say about three grains per gallon, 
during such periods of the year as the dissolved oxygen 
falls below, say, 20 per cent. of the possible maximum, or 








the chloride exceeds 200 grains per gallon, both analyses 
being made on low-water samples.” The average annual 
cost of the manganate employed for this purpose is esti- 
mated at about £40,000. Sulphuric acid is omitted, the 
advantage attendant on its use being considered “more 
than doubtful,” though Sir Henry may perhaps see fit 
by-and-bye to do as Mr. Dibdin has done, and use the 
acid. After all, the untoward conclusion is arrived at 
that even the outlay of £40,000 per annum for manganate 
“ will not prevent a ,oul condition of the river occurring 
during the summer months, in droughts, or during hot 
weather.” But this has reference to the present condition 
of things, when the requisite plant is not provided, when 
all is done on a rough-and-ready plan, and the sewage 
undergoes no precipitation. This is not clearly put, and 
yet it should be understood. The manganate will be used 
to greater advantage by-and-bye, and better results may 
then be expected. 

There is some ambiguity in Sir H. Roscoe’s report, but 
we seem to gather that he has an idea of superseding 
chemical treatment by aeration. He can hardly mean to 
do this in the absence of precipitation, and yet he might 
do so if we merely consider that putrescence has to be 
prevented. But the deposition of solid matter in the 
navigable channel of the river is objectionable, and for 
this reason, if for no other, the solids ought to be precipi- 
tated before the sewage is allowed to escape from the 
outfalls. Aeration being suggested for the purpose of 
putrescenee, we turn to one of the reports of Dr. A. 
Smith, in which we read, “When air is blown into 
sewage water its properties and composition are rapidly 
modified ; the water saturated with air is no longer 
liable to putrefaction.” The latter part of this state- 
ment is printed in italics, to show the author’s sense 
of its importance. Among the experiments instituted 
by this deceased chemist, we find one in which a beaker 
of sewage saturated with air remained “clear and 
inodorous after two months.” But Sir H. Roscoe 
says nothing about Dr. A. Smith; neither does he 
mention the fact that some two or three years ago, at the 
instance of Dr. Dupré, the Metropolitan Board sent two 
of the floating fire engines down to Barking and Crossness 
to aerate the sewage by the exercise of steam power. The 
experiment was unavoidably limited in its duration, as 
Captain Shaw required his floating engines for another 
purpose. The value of aeration, as supplying oxygen for 
the maintenance of “ healthy organisms,” has been dilated 
upon both by Dr. Dupré and Mr. Dibdin. Sir H. Roscoe 
says, “The rapid purifying effects of aeration on the 
sewage have been repeatedly observed in my laboratory 
experiments.” He says he “feels sure that this is a 
matter well deserving of further inquiry.” But why? 
Sir Henry finishes off by enforcing the recommendations 
of Lord Bramwell’s Commission. The use of deodorants 
is to be regarded as “ only a temporary expedient.” There 
must be filtration through sand, or the removal of the 
outfalls to Sea Reach. Science, therefore, as expounded 
by Sir H. Rosces, does little for the sewage question. 
We should like to hear something more on the other side. 


OUR EASTERN MAIL STEAMERS AND AUSTRALIAN COAL, 


Ay instance has recently been afforded which furnishes 
strong evidence as to the relative economy of the use of 


colonial coal as compared with that raised from our own - 


mines. The steamship Victoria, one of the latest and 
finest additions to the tieet of the Peninsula and Oriental 
Company, was, we learn, considerably behind her time 
in her recent arrival at Colombo from her last touched-at 
Australian port. Now this vessel, in her run out from 
England, had passed the record of all previous steaming 
over the same waters, and there were no defects whatever 
in her machinery to account for the difference between 
her voyage out to the East and her return home- 
wards. Strong currents are alleged as having been 
accountable to some extent for the delay which was 
experienced; but we may be sure that accustomed navi- 
gators such as are the commanders of the Peninsular 
and Oriental ships in the Eastern seas, cannot have failed 
to have been aware of the existence of these, and to have 
been able to make all due allowance for meeting them. 
The cause which is assigned as being really responsible 
for the decreased speed of steaming is the quality of the 
Australian coal which was shipped for the homeward 
journey. It is not stated that this coal was of inferior 
quality—it may have been indeed quite the equal in that 
respect of the best English coal—but simply that it was 
unsuited for the furnace consumption of the Victoria. 

But although we must admit that the absence of con- 
demnation of quality does not justify in this instance 
our drawing any invidious deduction disparaging to the 
quality of Australian coal generally, we feel inclined to 
doubt whether this late experience does not place it 
within the same category as that of Indian and South 
African coal, respecting which we have lately written 
in these columns. There has been repeated evidence 
to show that no colonially-raised coal known to us 
has as yet been able to compete successfully as to 
its steam-raising properties with the produce of our 
English, Welsh, or Scotch mines. It seems to be apparent 
that the coal of all tropical and semi-tropical countries 
burns with so large a residuum of dust and ash, that the 
efforts of the firemen are taxed to the utmost to keep the 
furnace bars free and maintain aclear-burning fire. They 
are constantly raking out the bars to free them, with the 
result that, when the draught is at all strong, a very large 
proportion of the coal is carried unconsumed up the funnel 
or into her ashpits. When formerly discussing the proper- 
ties of colonial coal, we have argued that to the fierce heat 
of the tropical or semi-tropical sun is due the friable 
condition of the coal as yet extracted from Indian and 
colonial mines. We recently cited the case of some of 
the Darjeeling pits which have already reached a 
very considerable depth, and we named when doing so 
that the quality of the coal yielded by these was materially 
improving, though that improvement was likely to be 
neutralised if the coal, when raised to the pit brow, had to 
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be stored for any length of time exposed to the fierce heat 
of the sun. We have not the same data available upon 
which to determine whether coal mining in Australia has 
proceeded so far below the surface as to afford hope that 
Improvement similar to that discovered in India may be 
looked for in the former Continent. But as we may be 
sure that the agents of the Peninsular and Oriental Com- 
pany would have exercised every care to put on board the 
Victoria the finest coal locally produced, the relative 
failure of that vessel furnishes no slight indication that as 
yet improvement, if it exists at all, has not there pro- 
ceeded so far as it appears to have done in the mines of 
Northern India. 

But, as we have suggested above, there is a further 
light in which we may regard the lesson furnished by the 
diminished speed of the Victoria. We have said that the 
complaint made public was only to the effect that the 
quality of the Australian coal was wnsuited to that vessel. 
It may fairly be presumed upon this that the furnaces 
were not adapted to its free and perfect combustion; 
and thence the question naturally follows as to whether 
it may not be possible to so construct the furnaces 
of steamers destined to ply to extreme ports as to 
render them capable of adaptation to the varying 
descriptions of coal which may be available at such 
ports. For it must be apparent that a steamer which 
ean only reach her full performance when supplied with 
a particular quality of coal, must be under great dis- 
abilities when compelled to work with other descriptions. 
We know what care was exercised over the design of the 
Victoria, and her sister Jubilee ships of the Peninsular and 
Oriental Company. They are all capable of a speed 
largely in excess of their contract requirements, and it is 
almost unheard of in the history of the performance of 
the Eastern mail contracts that the vessels of the com- 
pany have been behind time at any of their ports of call. 
The fact emphasises the importance we attach to the 
particular instance under consideration. The coal must 
have been very unsuitable indeed when the margin of 
speed allowed proved insuflicient, for it is usually the case 
that the steamers of this company are somewhat in 
advance—and often very considerably so—of their 
contract time of arrival. Unsuitability of furnaces we 
know often to occur even with regard to the various 
qualities of English coal. Not very long back we 
attended a trial trip of a steamer which was successful in 
every way. We were on board of the same steamer 
when, laden with coal for an Eastern port, she began her 
first voyage. She had not proceeded as far as the 
Maplin Sands when the chief engineer declared he could 
get no steam with the coal supplied. This was the best 
Welsh steam coal procurable, but it could not be burned 
in the furnaces which a few days before had obtained a 
high record of performance, and the steamer had to return 
to be entirely unladen, and to be reloaded with coal of a 
different description, furnished with which she made a 
very successful run out. 

Such cases as this—which have not been of infrequent 

ecurrence in home experience— coupled with that 
recently noticeable in the instance of the Victoria, 
demonstrate how important would be the improvement 
in the design of furnaces which, permitting of some 
ready transformation of arrangement, would render them 
capable of burning with equal facility the different 
qualities of coal which vessels bound to ports in tropical 
countries must in the future greatly rely upon for their 
supply. The matter has an important economical 
bearing on the future of steamship enterprise; for 
now that coal is being raised in distant colonies 
at prices which enable it to financially compete with 
English coal sent out from home, it is manifest that 
owners will insist on their vessels being so designed as to 
be capable of burning it. How far it may be possible so 
to construct a furnace that it may be made adaptable to 
the coal procurable at the many different ports to be 
touched at, it is difficult to say. But it is evident that 
considerations of increase of first cost in the construction 
of furnaces which might be designed with such an object, 
could not weigh in comparison with the financial gain 
which must result from their adoption. There is, there- 
fore, a problem set to the solution of which the attention 
of our boiler engineers may well be directed ; and it is evi- 
dent that year by year the necessity for such a solution 
must become more pressing. 








DEARER COAL AND ENGINEERING. 


THERE are all the indications that what has been called the 
era of cheap coal is about to pass away, and that the price of 
coal will advance. Such an advance would be of importance to 
the engineering world. For some years the demand for 
coal decreased, and that decrease brought about a decreased 
production. In 1883 we reached the maximum production of 
coal, the output for the year being 163,737,000 tons for the 
United Kingdom. It fell off year by year until for 1886 the 
production was 157,518,000 tons only, so that there was a 
decrease from the maximum of more than 6,000,000 tons. But 
in the past year, despite the long strike in Northumberland, the 
coal output of the kingdom shot up to 162,119,000 tons, and 
the output is being increased this year. The exports from the 
kingdom are increasing, the consumption in London is being 
enlarged, and the manufacturing demand is much more; so that 
it may fairly be said that for the present year the output of 
coal promises to be the largest yet known here. Very naturally, 
as the demand for coal rises, there is a tendency towards 
increase in the price, and this is known, especially in the South 
Wales district just now. When the output is being decreased, 
the tendency is to obtain coal from the pits and seams which 
are cheapest worked; and when the output is being enlarged it 
must of necessity be in part from the pits and the seams which 
are not so cheaply wrought. Just now some of these are being 
brought into use, and with an increased demand and a tendency 
towards increase in the cost of part of the production, the 
higher price of coal is readily to be expected. There is still, 
however, a large quantity of coal producible from some mines 
more than they are now yielding, so that until the facilities of 
production are fully drawn upon, the increase in price does not 
promise to be more than slow and tentative,. But it will stimulate 
the engineering trade in some of its branches, and ially in 








those which have to do in the making of machines intended to 
lessen the waste of coal in consumption or to increase the utilisa- 
tion of the power from that fuel. When coal is cheap, as it has 
been for some years, there is much less inclination on the 
part of users to go to much expense in procuring articles 
involving the investment of additional capital, if even in the 
attempt to lessen the expenditure. But when coal tends 
upward in price there is much more demand for these articles, 
for the saving in the expenditure becomes much more apparent, 
and thus the interest on the additional capital is larger. It is 
quite probable that any advance of moment in the price of 
coal may be followed by an accelerated momentum in the ten- 
dency to substitute more economically-working engines both on 
sea and land for those of the older and more wasteful type; 
and this is only an illustration of the change that follows in 
the track of dearer coal, The change from sailing vessels to 
steamships, the growth of the railway system, the enlarged 
requirements of gas and water, all give a normal growth in the 
demand for coal, and the increased manufacturing needs tend 
in the same direction; and all together are bringing about the 
fuller use of the facilities of production, and tending towards 
increasing the cost of fuel. 


THE NEW PATENT BILL, 


THE new Patent Bill which has been introduced into the 
House of Lords on behalf of the Government by the Earl of 
Onslow, President of the Board of Trade, was read a second time 
on Tuesday. It consists of twenty-nine clauses, and its object, 
as stated in the memorandum attached, is to make certain 
minor alterations in the law, which have been suggested by ex- 
perience, most of them being based on recommendations made 
by Lord Herschell’s Committee. A register of patent agents is 
to be formed under the authority of the Board of Trade, and any 
person in bond Jide practice as a patent agent since the Ist of July, 
1887, shall be entitled to be placed on the register. Any person not 
being a registered agent, “ who knowingly describes himself as a 
patent agent,” will be liable to a penalty of £20. When the 
Comptroller requires a specification to be amended, he may, 
if he thinks fit, cause the appiication to bear date as of the 
lodging of the amended specification. The object of this is to 
check the practice of filing applications containing no real 
description of an invention for the purpose of securing a date. 
Notices of interference are abolished, the Comptroller being 
empowered to refuse to proceed with a subsequent conflicting 
application, or he may allow the applicant to surrender the 
patent—if any—sealed upon such subsequent application. 
A corresponding alteration is made in the grounds upon 
which a patent may be opposed. The proposed new en- 
actments relating to trade marks are of importance, and 
another attempt is made to define a “ fancy word.” The Board 
of Trade is defined as “the president, or a secretary, or an 
assistant-secretary.” Such are the principal provisions of the 
new Bill, which, as will be seen, deals in the main with small 
points of procedure. The clause relating to agents will pro- 
bably receive some attention at the hands of the Incorporated 
Law Society, as it seems to shut out even solicitors, as such, from 
acting as patent agents, 


THE CROWN AGENTS FOR THE COLONIES 
CONSTITUENTS. 


AND THEIR 


WE but lately noticed the decision, stated in the House of 
Commons, that the heavy work of railway extension coutem- 
plated in Ceylon was to be executed departmentally, i.e., by 
day labour under the supervision of officers of the Colonial 
Public Works Department. This decision has been taken 
with the view of saving to the Colony the large profits 
hitherto made by contractors on railway work. But, con- 
sequent upon this decision, the question has arisen in the 
Colony as to through what channel the large amount of material 
required to be purchased in England should be obtained. If the 
ordinary course of buying by our Crown Colonies be followed, 
this business will be left to the Crown Agents for the Colonies; 
but the colonists do not appear to be satisfied that this would 
prove to be the most economical course of procedure. As long 
ago as Octuber, 1879, we directed attention to the dissatisfaction 
which was generally felt as regards the system pursued by that 
agency with reference to contracts for material ordered by the 
Colonies. That system has always been in close parallelism with 
that pursued by other public departments, the ill effects of 
which have been amply demonstrated duringrecent investigations. 
Remarking but of late upon the revelations made at these, we 
estimated that probably 5 per cent. was lost owing to the 
system followed which prevented Government purchases being 
made in the open market. For the results of such a system we 
do not suggest that the Crown Agents for the Colonies are 
personally responsible; but we can well understand the disin- 
clination of the colonists of Ceylon to have to bear the extra 
cost due to such results on very large purchases in England, as 
to which they are already most severely handicapped by the 
very low present rate of exchange. 


UNWATERING FLOODED MINES. 


Tue South Staffordshire Mines Drainage Commission are 
passing through troublesome times, but they are going the right 
way to combat their difficulties. They are just now threatened 
with some opposition by a Ratepayers’ Protection Society which 
has been formed amongst certain of the colliery owners, who 
allege extravagant expenditure on the part of the pumping 
body, and the utilisation of funds subscribed for surface drain- 
age in underground pumping operations. The Commissioners 
are meeting these charges with a bold front. They challenge 
the fullest inquiry, and express themselves fully prepared to 
meet any definite allegations which may be brought against 
their past administration. Meantime they are going steadily 
on with their great work of unwatering the flooded mines in 
this, once the finest coalfield of the kingdom. And they 
are working successfully. This week it has been announced 
by their mining engineer that the pumping engines are lowering 
the water in the great Bilston ground every week,and that though 
they have not yet been able to drain any of the new mine coal 
in the deep of the Bilston district, some four yards of water still 
covering the measures, yet they are gradually pumping the 
district out, and will make the re-opening of the collieries pos- 
sible. The Commissioners are also pursuing a wise and more 
conciliatory policy in the matter of the rates imposed. Follow- 
up the new departure which we showed a few weeks ago they 
had taken in respect of the Wednesbury mines, they are now 
showing a readiness to accept reduced rates from certain other 
parts of the district, if it will induce owners to reopen their 
mines. Thecoalmasters, on their part, are promptly responding. 
Most earnestly they desire to get tenants for collieries which 
have long been lying idle, and they are prepared to negotiate 
with the Commissioners to this.end, if # certain, fixed reduced 
rate can be guaranteed them. A larger output of coal in Staf- 





fordshire means a larger income to the pumping body, and we 
think we see better days in store for the Commissioners, 


LEGISLATING FOR LIFE-SAVING, 


CoALOWNERS, managers, and other persons connected with 
coal-getting have waited with some interest to the close of the 
half-year to ascertain the effect of recent legislation upon explo- 
sions in the mines of the United Kingdom. By the Coal Mines 
Regulation Act, which came into force on the Ist January last, 
stringent restrictions were placed on the use of gunpowder 
and other explosives. It is now illegal to have blasting 
carried on during the day, while the men are in the pit. 
These operations have to be performed at night, when 
the workings are empty. The practical result is pretty clear. 
During the first half of this year six fatal colliery explosions 
appear to have taken place. Four of these resulted in the loss 
of one life each, the total lives lost numbering 39. In the first 
half of 1887 eight different explosions took place, three of which 
resulted in the loss of one life each, in one case 75 lives, and in 
another 39, being sacrificed. The total number of lives lost in 
the first half of 1887 was 125 as against 39 for the first 
half of 1888. During the latter period not a single - ex- 
plosion was due to shot firing. During the first half of 1887 
this cause is believed to have cost 119 lives. The result cannot 
but be regarded as most favourable, and as indubitable proof 
of the efficacy of the new regulations in life saving. It may be 
mentioned that the most disastrous explosion during the past 
half-year was on April 19th, when thirty lives out of a total of 
thirty-nine for the half-year were lost, owing to some gas firing 
at an underground fire, which the men were attempting to en- 
close. This explosion cannot be said to have been caused by 
shot-firing, though it is supposed to have originated from a 
shot. In three other cases the miners lost their lives by the use 
of naked lights. 


THE MADRAS HARBOUR WORKS, 


MISFORTUNE appears to have attended the prosecution of these 
important works ever since their commencement; but as if the 
dangers of the elements had not proved to be sufficient to cope 
with, we learn that administrative jealousies are likely to add 
greatly to the difficulties which have hitherto been experienced. 
The engineer who has been in local charge of the works almost 
ever since their commencement, finds it impossible, we hear, to 
work in harmony with the comparatively lately-formed Har- 
bour Trust Board, and contemplates early retirement. His 
complaint, leading to his taking this step, is founded on constant 
interference by the Board in what are purely professional 
matters—an interference of a nature certain to work much 
evil to an undertaking of the nature under reference. It has 
recently leaked out that the foundation of pierre perdue 
on which the new breakwaters were founded was composed of 
laterite, that material being adopted in opposition to the engi- 
neer’s views and representations, who desired that granite only 
should be used. To those who know the nature of laterite, it 
can now be no surprise that the works came to the almost 
ruinous grief that they did during the cyclone of 1881, and we 
can well realise the objection of a professional gentleman 
responsible for such operations, to again have his decisions over- 
ruled by a non-professional board of control. In view of the 
probable further danger of mishap arising out of the constant 
conflict of opinion of which the engineer complains, it behoves 
the Madras Government carefully to review the position, and to 
make such changes as shall leave the completion of the work in 
the hands under whose direction it has hitherto so far pro- 
ceeded, without the chance of further friction to hamper the 
proceedings, 


KEROSINE FROM THE BLACK SEA, 


Ir will be desirable for all shippers of oil from Batoum to 
exercise more caution than appears to have been customary of 
late with regard to its standard. A well-known firm in an 
Eastern colony very lately had consigned to it one of the largest 
known cargoes of this oil, consisting of no less than 70,000 cases, 
and when the Government tests were applied it was found to 
be possessed of a flashing point no higher than 73°6 deg. The 
importing firm was therefore called upon to follow either one 
or the other of the following three courses :—(1) To rectify the 
petroleum; (2) to make application for a special licence to 
import it as dangerous petroleum ; or (3) to re-export it. Now, 
as regards the first alternative, there were locally no means for 
rectification. With respect to the second, two million quart bottles 
would have been required; and as for the third course allowed 
no shipmaster could be found willing to load oil pronounced to 
be of so dangerous a character. We are without information as 
to the result of the tests we must presume to have been applied 
before this cargo was shipped at Batoum. If there should be 
the discrepancy between that test and the result of the local 
Government test which would have classified the oil as of a safe 
flashing standard before leaving Batoum, it will be well worth 
considering who is responsible, The heavy loss that will pro- 
bably fall upon the firm importing this particular cargo will 
certainly disincline merchants generally to incur the risk of 
exporting Russian petroleum to Eastern countries, 
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War Ships of the World, Issued by the Committee of Lloyd’s 
Register of Shipping. London : 1888, 

Tue particulars of the war ships of the world, extracted 
from the “ Universal Register” for the year commenced 
lst April, 1888, are even still more copious than any of 
the preceding yearly issues of this remarkable work. In 
addition to the statistics regarding war and mercantile 
shipping, which were published in the issue of last year, 
we now find a list of merchant steamers capable of main- 
taining a speed of 12 knots, or more, an hour; and also 
a table intended to present readily to the reader the 
value and extent of the commerce and merchant shipping 
of the principal countries of the world in relation to 
their respective war navies. This work is truly a multum 
in parvo, and it is an easier matter to mention the details 
connected with war and mercantile shipping which it 
omits than it is to write down a complete list of those 
upon which information is afforded. Asin the correspond- 
ing volume of last year, we again find a list of the 
world’s war navies, or in other words, the navy lists of 
the twenty-eight nations possessing the luxury of a war 
fleet. Regarding each ship in this extensive list, we 
find a description of her type, materials for her hull, 
number of screw propellers, rig, number of funnels, 


place where built; year when launched; displacement in 
tons, principal dimensions, thicknesses of armour on belt, 
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battery, breastwork, citadel, turret, barbette and deck, 
description of armament, indicated horse-power, coal 
capacity, and speed. The most exacting inquirer 
could scarcely demand more than is furnished in these 
lists. Following them are tables, seven in number, 
viz.: (1) of ship’s guns, containing the principal particu- 
lars and summary of all the guns afloat; (2) of war ships 
arranged according to speed, nationality, and displace- 
ment; (3) of seafaring armour-clads and deck-protected 
ships, arranged according to the estimated power of their 
heaviest guns to penetrate unbacked iron armour; (4) of 
coast defence armour-clads arranged as in 3; (5) of sea- 
faring armour-clads arranged according to the resisting 
power of their armour; (6) of deck-protected cruisers 
arranged according to the thickness of their deck protec- 
tion; and (7) of coast defence armour-clads arranged as 
in (4). A list of the signal letters assigned to the war- 
ships of the world completes this department of the 
work, the remainder of which is devoted to equally in- 
teresting and important statistics relating to mercantile 
shipping and cognate subjects. These commence with 
ten tables containing details so exhaustive in their 
character as to require far more space than is at our dis- 
posal for a notice of this kind, to simply recite the nature 
of their contents. Briefly, then, it may be remarked that 
they show the number, tonnage, and description of (1) 
the steamers, and (2) the sailing vessels, of 100 tons and 
upwards, belonging to each of the several countries of 
the world. They also give full particulars of the vessels 
built by each country and still in existence, those which 
are still owned where built, those which have been 
acquired by other countries, and the several changes due 
to breaking up, losses, and transfer of ownership which 
have occurred since the last issue of the work. Then 
follows statistics of classification, including a list of all the 
vessels built in 1887 and classified by “ Lloyd’s Register.” 
Other and equally interesting particulars are furnished 
in these ten tabulated a and lists; the whole con- 
taining all the statistics that one can imagine would be 
desired upon the subject by those interested therein. 
Anong the figures presented in these tables, not the least 
suggestive are those showing the proportion of the world’s 
total mercantile tonnage which is under the British flag. 
It appears that of 33,200 ships of 100 tons and upwards— 
amounting in all to 20,738,645 tons—no less than 12,229 
ships of 10,561,595 tons are owned in the United Kingdom 
naa its Colonies ; so that rather more than 50 per cent. of 
the world’s tonnage sails under the British flag. The 
duties devolving upon our war fleet, and more especially 
our cruisers, are therefore of a most extensive and onerous 
character, far exceeding the corresponding responsibilities 
of any other navy. Comparing the case of France, it 
appears that her merchant navy consists only of 1479 
ships of 995,918 tons, while Germany has 2086 ships of 
1,387,635 tons, and Russia 1228 ships of 430,300 tons. 

So far as we have gone, the volume before us is similar to 
that of last year, being simply amplified and corrected up 
todate. But such is the enterprise of “ Lloyd’s Register ” 
that, not content with supplying a series of statistics 
which in nature and extent have never before been 
equalled, they now go still further by including (1) a 
table showing the value and extent of commerce and 
merchant shipping of the principal countries in relation 
to their respective war navies; (2) a list of merchant 
steamers capable of maintaining a speed of 12 knots an 
hour and above, arranged in order of speed; and (3) a list 
of merchant steamers arranged in alphabetical order of 
owners’ names. Over and above all this they have added 
a list of dry and wet docks, floating docks, pontoons, 
patent slipways, tidal harbours, quays, &c., at all ports in 
the world. After all this, what can there be left for the 
energy of this society to operate upon? Surely in the 
future they must, like a well-known hese of old, weep for 
want of other worlds to conquer. 

The statistics in this work, showing the merchant ship- 
ping and commerce of the principal countries in relation 
to their respective war navies, are just at present of ex- 
ceptional value, and will, no doubt, be much referred to 
in the discussions now in progress regarding the state of 
our national defences, and the measures needed for the 
protection of our commerce and food supplies. The tables 
inform us that the value of our merchant navy is about 
£93,000,000 ; that of France being £9,000,000; of Ger- 
many, £9,500,000; of Italy, £4,200,000; and Russia, 
£2,000,000. Our total annual imports and exports amount 
to £618,000,000, of which £140,000,000 are paid for food. 
The annual trade of France is valued at £298,000,000, of 
which £50,000,000 are for food. Germany has a total 
annual commerce valued at £293,000,000, of which only 
£25,000,000 are expended in food ; while of the total ex- 
ports and imports of Russia, which amount to £81,000,000, 
only £7,000,000 are paid for her food purchases. Asso- 
ciated with these figures, we find that Great Britain has 
63,000 tons of merchant steam tonnage to each cruiser or 
sloop; while France has 12,000 tons; Germany, 24,000 ; 
Italy, 13,000 ; and Russia, 6300. Of merchant steamers 
to each war vessel capable of steaming 14 knots, we have 
sixty-two ; France, seven; Germany, eighteen; Italy 
four; and Russia, ten. Without quoting any further 
from these interesting statistics, it will be seen that they 
relate to subjects of the most vital importance to this 
country, and that the analysis and comparison have been 
made with an intelligent conception of what will be re- 
quired by those having occasion to use such a work of 
reference. 

The details relating to docks, harbours, pontoons, slip- 
ways, &c., are both complete and exact, containing as they 
do, first the particulars that are needed by shipowners, 
captains, and others who may have occasion to avail them- 
selves of such accommodation for the loading, discharge, 
or repair of their vessels, Whether we consider the work 
as a whole or in each of its many divisions and sub- 
divisions, it is in every respect a marvel of research anda 
perfect storehouse of valuable information upon maritime 
subjects. To collect such an enormous mass of statistics 
must have demanded a large and widely scattered staff of 
agents and contributors, Only asociety with such world- 





wide ramifications as Lloyd’s Register could possibly 
undertake and perform such a duty as it has imposed 
upon itself and carried out tosuch a successful issue as in 
this instance. The Committee are to be congratulated 
upon their huge performance, and to be thanked for the 
service they have therein rendered to the country. 

The “ War Ships of the World” should lie upon every 
editor’s table and find a place in every library of reference. 
To the officers of both the Royal and Mercantile Navies 
it cannot fail to be of great value; all who take an 
interest in our mercantile marine and national defences 
will find within the covers of the book abundant material 
for reflection and study. 


A BC Five-figure Logarithms; or Logarithms with Differences 
ona New and Simple Plan. Together with Analytical Factors, 
Gas Reduction Tables, and other Tables useful in Physical and 
Chemical Laboratories, By C. J. Woopwarp, B.Sc. London: 
Simpkin, Marshall, and Co. Birmingham: Cornish Brothers, 

Tuis is a little book of but fifty-eight pages, but it very 
clearly explains the system it comprises; and the exercises 
in the use of the logarithms are such that any student 
can, with a little care, soon become accustomed to this 
method of calculation. The pages are arranged ledger 
fashion, which greatly facilitates finding the required 
number and mantissw. 
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THE ROYAL AGRICULTURAL SOCIETY’S HAY 


AND STRAW PRESS TRIALS. 


Tne R.A.S.E. meets this year for the first time at 
Nottingham. The show takes place in very fine grounds, 
known as Wollaton Park, the property of Lord Middleton. 
The ground is nearly level, and although much rain has 
fallen during the past few days and thunderstorms, the 
ground is in excellent condition, and with the cessation of 
the present thundery weather, will be admirable for the 
show. ‘There are not less than sixty-nine entries in the 
miscellaneous class for the Society’s silver medals awarded 
for new implements other than those for which prizes are 
specially offered; these include steam and petroleum 
engines and all kinds of implements. The show isa large 
one, and promises to be well attended. A serious objec- 
tion to the ground is its distance from the town, which is 
about two miles, and there is no public conveyance. Ex- 
cellent arrangements have, however, been made for goods. 

Changes in English agricultural policy and in the re- 
quirements of hay and straw salesmen and merchants 
have, on the one hand, made farmers free to sell a very 
large quantity of straw which previously had to be used 
or wasted on the farms; and have, on the other, made it 
necessary to press hay and straw trusses or bales into 
smaller compass than used to be common. It has long 
been customary to compress hay shipped abroad, and this 
has been done at the port of shipment by the merchant, 
and he obtained some advantage from packing the 
larger weight into a given space. Most of the hay was 
bought of farmers who were not too far distant to prevent 
their delivering the hay by their own road wagons; but 
since both hay and straw have been growing in quantity 
as railway freight from the agricultural and fen districts 
to our own manufacturing districts, as well as to ports for 
shipment, it has become necessary to compress it before it is 
put on the railway trucks. At present most of this has been 
done by the hay and straw dealer, who having bought 
one or more ricks from a farmer, sends his own or a hired 
press to the farm, and trusses and presses the hay before 
carting. In some towns there are men who make a busi- 
ness of hay pressing and trussing, just as others have Jong 
made a business of thrashing by engines and machines, 
which they take from farm to farm to do the work. 
They are, however, few, and only at ports whence a good 
deal of hay is shipped. The hay dealers make from about 
four to eight shillings per ton on hay pressed before being 
sent by rail, and will, of course, continue to do so until it 
is the invariable custom to press hay to a standard mini- 
mum density,and the railway rates are based upon weight 
and bulk instead of bulk alone. These things have led 
to a considerable business in the construction of presses 
chiefly for pressing old hay, that is, hay which has been 
stacked. This business is, however, likely to increase, for 
the farmers have seen that they may as well press their 
hay as to leave that profitable operation to others, and a 
demand has thus sprung up for a suitable press. The 
Royal Agricultural Society, therefore, offered prizes as 
follows :— 

Class 1—For a hay and straw press worked by steam 
power. First prize, £30; second prize, £20. 

Class 2—For a hay and straw press worked by horse- 
power. First prize, £20; second prize, £10. 

Class 3—For a hay and straw press worked by hand 
power. First prize, £20; second prize, £10. 

Class 4—For a press for old hay worked by hand 
power. One prize of £20. 

In response to these offers six presses have been entered 
for competition in Class 1 by five makers, three out of 
the six being also entered in Class 2. In Class 2 seven 
presses have been. entered by six makers, and of the 
seven four are also entered in Class 1 and one in 





Class 3. In Class 3 eleven presses have been entered 
by eleven makers, four being also entered in Class 4 
and one in Class 2. In Class 4, which, it will 
be gathered from what has been said above, is in 
large requisition, thirteen presses have been entered by 
eleven makers, four of these being also entered in Class 3. 
The judges first turned their attention to the presses 
entered in Class 3, the judges being Mr. D. Pidgeon, 
M. Inst. M.E., Putney; Mr. W. Scotson, Mossley Hill, 
Liverpool; and Mr. T. H. Thursfield, Broseley ; assisted 
by the Society’s consulting engineers, Messrs. Easton and 
Anderson—represented by Mr. W. Anderson, M. Inst. 
C.E, and Mr. Courtenay. 

The presses entered in this class are of great variety. 
They include screw presses, rack and pinion presses, 
presses worked by chain wound on barrel, a press 
worked by toggle levers pulled toward each other by a 
chain wound on barrel, and presses worked by pinch bars 
and racks. Some of these are box presses, obviously made 
for pressing new or loose hay and straw; others have only 
temporary enclosing sides, showing that they are obvi- 
ously only meant for old hay pressing; and this applies to 
others that have no enclosing sides of any kind, and properly 
should not have been entered at all in Class 3. For home 
use, the reason for offering a prize for loose or new hay 
presses does not seem obvious, although presses for this 
purpose are much required abroad, where the more certain 
dry sunny weather has encouraged the custom of pressing 
and trussing the new made hay for shipment, and never 
stacking it at all. At home, however, this is not very 
likely to grow into practice, chiefly because of the uncer- 
tainty of English weather, and of the condition in which 
it is often necessary to cart hay. Class 3 is, moreover, an 
unsatisfactory one, because the press which is suitable for 
hay pressing may be quite unsuitable for straw pressing, 
the straw requiring so much higher a pressure to give it 
a given density. The press, therefore, that would be 
sufiiciently powerful to obtain the density of straw truss 
required by the Society, namely, 8 lb. per cubic foot, 
would be unnecessarily heavy or slow, or require much 
more power than would be necessary to secure the same 
density in hay. The trials commenced on Tuesday morning 
with loose hay and straw, and although trusses were 
made with both hay and straw by several machines, and 
the time occupied in pressing, the dimensions, and the 
weight of each truss were taken, they are not of sufficient 
importance to give them uow, as will be gathered from 
the fact that, as regards the new hay, only one machine 
pressed it to a greater density than that which is attained 
by hay in the lower part of the centre of a rick without 
any pressing; and with this one machine it took two 
men twenty minutes to press and truss 1701b. of the hay. 
This was pressed into a volume = 14°5 cubic feet, and 
the weight was thus 121b. per cubic foot. On Wednes- 
day, it may be noted, a truss was cut from the centre to 
near the bottom of a stack of about two years of age. 
The truss measured 3ft. Gin. x 2ft. x 1ft. 10in., and thus 
contained 12°8 cubic feet of hay., and weighed 152 Ib., so 
that its weight equalled 11°9]b. per cubic foot. - It was 
afterwards compressed, its dimensions being then 
3ft. Gin. x lft. 6in. x 2ft. = 10°5 cubic feet, and weight 
per cubic foot 145 ]b. At the top of the rick the weight 
of the uncompressed hay was not belf that above given. 

Time, it will be seen, is one of the most important 
elements in the work of compressing hay. <A certain sum 
can be gained in transit by reducing its bulk. Any 
noticeable sum less than this may be profitably expended 
in compressing, provided that the expenditure covers 
every cost. One at least of the presses which have been 
tried on new loose hay would spend more in wages alone 
than the compression would be worth. 

On Wednesday the trial of presses entered in Class 4 
commenced. The first press tested was one by Mr. W. 
Warne, of King’s Lynn, a press which had also been tried 
in Class 3. This is a powerful screw press built up of 
tee steel and plate, a side view of the press being of the 
type shown by the annexed diagram, Fig. 1. The screw 
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is 2°875in. diameter, a single thread of 0°75in. pitch. 
The screw turns and is driven by a bevel wheel having 
two sets of teeth, and driven by one or the other of two 
pinions, giving two very different speeds. With the fast 
speed the platten moves 035in. per turn of the hand 
wheel, and in the slow speed it moves 0°112in. per turn, 
the ratios of handle and platten velocities being 284 to 1 
and 883 to 1. Thus, supposing the two men at the handle 
to exert a united push and pull of 100 1b. at the last turn, 
the total pressure on the platten would be 88,300 lb., less 
whatever the friction of the gearing and screw may be. 
With this press, which weighs 28 ewt. 2 qrs., five trusses of 
old hay were pressed and tied in twenty-four minutes, 
the mean dimensions of the trusses being 3°23 x 2°21 
x 1°66ft., or 11°85 cubic feet, the total weight of the five 
trusses being 557 lb., or an average of 115°4 Ib. each, 
giving 9°41b. per cubic foot, or sufficiently above the 
Society’s requirements. 

Presses by Mr. J. S. Hoodless, of Walkeringham, Notts ; 
by Mr. J. Bamber, of Preston ; and by Mr. J. Bradbury, 
ob Charles-street, Manchester, were tried; but we must 
postpone an account of the results until next week, 
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STEAM CYLINDER LUBRICATOR. 


Fig, | 





STEAM CYLINDER LUBRICATOR. 


THE steam cylinder lubricator illustrated by the accompany- 
ing engravings has been made with a view to overcoming diffi- 
culties which have been met with in practice with steam 
cylinder lubricators, and to provide an apparatus which is 
automatic in supplying a regular and visible feed to the 
cylinder, and perfectly under control. It is very easily and 
simply connected to an engine, only two pipes being required ; 
and with a second or third sight-feed, the same lubricator may 
be made to supply oil to two or three cylinders. The oil is 
displaced by the direct pressure of the live steam acting on the 
underside of a piston, whose surfaces are of unequal areas. | 
The lubricator is thus positive in its action, and the piston-rod | 
acts as a tell-tale, indicating the gradual consumption of the 
oil, and showing when it requires to be replenished. The feed 
can be varied from one to 200 drops per minute, and there is no 
water of condensation to come into contact and mix with the 
oil, so that the sight glasses do not become dirty. 

Fig. 1 is an exterior view and Fig. 2 a section of the lubri- 
cator, as made by the Steam Cylinder Lubricator Company, 
Manchester. In Fig. 2 A is the oil chamber in which works a 
steam-tight piston B, which is asbestos packed, having screwed 
into its top side a hollow steel piston-rod K, which works 
through a stuffing-box. This piston-rod also serves as an 
indicator, showing the level of the oil. At the top end of the 
rod is a filling-plug J, through which the oil is delivered into 
the chamber A, the oil passing through the small holes at the 
bottom of the tube, D is the steam inlet, H the connection to 
the cylinder, G the sight feed, L an air valve, M a plug which 
can be unscrewed and the sight-feed G inserted, if required, at 
the other side; E is a run-off valve, and C is the base to which 
the lubricator is fixed. The method of working is as follows :— 
When the piston B is at the bottom, and the chamber filled with 
oil, steam is admitted through the pipe D by opening the lower | 
valve to the under side of the piston, the area of which is larger 
than the top side by the amount of the area of the rod K. This | 
difference of area causes the piston to be raised within the 
cylinder and so displaces the oil above, which finds its way out 
to the engine steam pipe or chest through the upper valve F, 
past the sight-feed G and connecting pipe H. The quantity of | 
oil displaced is readily regulated by adjusting the outlet valve | 
to give any desired quantity. 











RICKIE’S VALVE GEAR. 


Mr. Rospert Tickre, of the Cawnpore and Achnera State 
Railway, Fatehgarh, North-Western Provinces, India, has 
patented the valve gear which we illustrate here. This valve | 
gear is of the kind deriving its movements from the piston-rod 
crosshead or slide block and the connecting rod. One modifica- | 
tion is shown in Figs. 1 and 2, Fig. 1 being a sectional plan, 
and Fig. 2 a sectional side elevation. Another modification is | 
shown in Figs. 3 and 4, which are a side elevation and a trans- | 
verse vertical section. The gear shown in Figs. 1 and 2 is | 
designed for the arrangement of cylinder and valve in which the | 
valve rod 5 and piston-rod 6 are parallel to each other in a plane 
at right angles to the plane passing through the piston-rod 6 and | 
crank shaft 7. The motion imparted to the valve 8 consists of a | 
motion derived from the piston-rod slide block 9, which is | 
equivalent to the lap and lead, combined with a motion derived | 
from the swinging or vibratory motion of the connecting rod 10. | 
The lap-and-lead motion is transmitted from the piston-rod | 
slide block 9 by a link 11, jointed to a lever 12, connected by a | 
joint 13 at its upper end, which is forked, to the forked end of | 
the valve rod 5. The lever 12 is also connected by a joint 14 to 
one end of « rod or link 15, which has its other end forked and 
jointed to a slide block 16 fitted to a slotted link 17, having its 
radius of curvature equal to the link 15. The slotted link 17 is 
fixed by its ends to a carrying plate 18, which is formed or 
fixed on a rocking shaft 19, carried in bearings on the framing— 
these last-mentioned parts being supposed to be removed in 
Fig. 2. The link block 16 is movable along the slotted link 17 
for reversing or altering the cut-off by a link 20 connecting it to 
a bell-crank lever 21, which is connected by a rod 22 to the 
reversing hand-lever. The slotted link 17 is made to rock on 
the axis of the shaft 19 by means of a short arm 23 projecting 








Fig, 2 



































from its middle and jointed to an arm 24 formed on a slotted 
link piece 25, which has also formed on it an arm 26, which is 
jointed to a radius rod 27, having its other end jointed to a 
fixed point of the framing. The link piece 25 is thus linked or 
connected to two centres, that of the radius rod 27 and that of 
the rocking shaft 19, and is capable of a nearly parallel move- 
ment in its plane. A slide block 28 is fitted to move in the 























the rod 15 then acts as a fixed fulcrum to the lever 12, and this 
lever with the motion it gets from the piston-rod slide block 9 
moves the valve rod 5 to the extent of the lap and lead only. 
But when the link block 16 is by means of the reversing lever 
moved towards either end of the curved link 17, then the rock- 
ing motion of that link imparts a reciprocating motion through 
the rod 15, which motion combining with the lap-and-lead 
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slot of the link piece 25, and is jointed on a pin which is fixed in 
the connecting rod 10 at a distance from the joint between that 


rod and the slide block 9, such as to give a proper amplitude of | 


movement with the swinging motion of the connecting rod. 


The longitudinal movement of the connecting rod 10 does not | 


affect the link piece 25, the slide block 28 simply moving along 
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the slot; but the swinging motion of the connecting rod imparts 
to the link piece 25 an up-and-down motion such as would be 
given by a crank or excentric, and this motion makes the curved 
link 17 rock on its carrying shaft 19. When the link 15 is in its 
middle position relatively to the curved link 17, as shown, the 
centre of the link block 16 is coincident with the axis of the 
shaft 19, and the rocking of the curved link 17 does not impart 
any movement to the rod 15. The joint 14 at the other end of 





motion gives to the valve spindle 5 the proper motion for turn- 
ing the engine in one direction or the other according to the 
position given to the reversing lever. In the modification 
shown in Figs. 3 and 4 the combined motion—for working a single 
valve 8—is communicated through the rocking curved link 17, 
and is derived from the slide block 28 upon the connecting 
rod 10. This slide block 28 is fitted to work in a slot in a 
piece 29, which is joined by a pin 30 at its middle to a link 31 
corresponding to the two arms 24, 26 of the link piece, 25 of the 
modification shown in Figs. 1 and 2, and connected in the same 
way as those arms. The slotted piece 29 is formed with an 
arm 32, which is connected by a rod 33 to an adjusting lever ; 
| and it has to be inclined in one direction or the other to suit the 
direction of rotation of the engine, and to a greater or less 
| extent corresponding to the less or greater distance of the slide 
| block 16 from the middle of the curved link 17. When arrang- 
ing the gear shown in Figs. 3 and 4 for an engine requiring to 
turn in one direction only the lever or link 31 may be fixed 
| adjustably or permanently to the slotted piece 29, and a simple 
| bell-crank lever may be substituted for the curved link 17. , 








| Tue salt trade at and near Port Clarence, on the north 

side of the Tees, continues to develope, though perhaps more in 
| the direction of —— the manufacture than in any increase 

of the number of wells. A steamer called the Randers, Captain 
| Jensen, left the river on the 27th ult. with a large cargo of salt, 
| bound for Iceland. It might be thought that an island with so 
| large a seaboard in proportion to its size would not need to be 
| supplied with salt from other countries, It appears, however, 

that the supply of salt is not so much a question of its presence in 

sea water as of the power to obtain it by evaporation. This needs 
| either an abundance of heat from solar radiation, or else a good 
supply of cheap fuel. In both respects Iceland seems to be de- 
ficient. The same may be said of the northern part of Russia in 
Asia, Consequently in both these places salt is greatly in demand. 
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WOOTTEN EXPRESS LOCOMOTIVE, UNION PACIFIC RAILWAY. 





WOOTTEN EXPRESS ENGINE. 





THE accompanying engravings, showing a locomotive of very 
remarkable appearance, and quite opposed to English notions of 
the fitness of things, illustrate a new Wootten engine for service 
on the Union Pacific Railway. The engravings explain them- 
selves, they are copied from the Railroad Gazette. The dimen- 
sions of the engine are as follows :— 


Cylinders, diameter and stroke ae 6 18 by 26in. 
Driving wheels, diameter on tread.. .. .. .. «- 63in. 





Truck wheels, - ” 30in. 
Wheels base, rigid.. Se ea ae wat ae tee 7ft. 6in. 
Oe cs ve ae 50) oe wa Se ae 6ft. 3in. 

BOO: ns: x0. 00s, cone, oo SER, 
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Boiler, diameter inside, smallest course .. .. «. 56}in. 
Flues, length .. .. .. a ° oft. 2in. 
» diameter outside et ae ee 2in, 
— Sear ee ee 2}in. 
»» number a, ee Pa ae ee eee 172 
Dry pipe, internal diameter .. .. .. «1 ss es 5hin. 
Fire-box, length inside ft. 6in. 
- widt oe Sft. Oin. 
Heating surface flues .. 825 sq. ft. 
” » fire-box 175 sq. ft. 
a ae ee eS 
Grate area ta eee ia “ae! *s 76 sq. ft. 
Boiler pressure per sq. in... .. .. .. oc «+ of 160 Ib. 
Weight in wurking order .. .. .. «2 «2 oe os -- 
o drivers ie ee 76 500 Ib, 
as truck .. 42,000 Ib. 
Total 1. 2s 20 0 oo os BROTH 
Weight, tender, empty... .. 82,000 Ib. 
pe water, 2900 gallons... .. «2 «2 «+ of 24167 1b. 
90 SS SR ee ee 
Total +. 67,367 Ib. 
Total, engine and tender 185,867 Ib. 
Trac‘ive force per Ib., average pressure in cylinders 182°1 Ib, 
Tractive force when average pressure in cylinders 
equals *85 boiler —_ = ao : 186 = = 17,965 Ib. 
Coeffi icnt of adhesi aximum tractive force _ 1 
ert oeirres Weight on drivers 4°26 








NEW RAILROAD IN MEXICO. 





THE surveys have just been commenced for the Mexican 
Southern Railway, which starts from Puebla and there connects 
with the Mexican and Vera Cruz, and Interoceanic roads, and 
terminates at Salina Cruz, a port on the Pacific, close to Tehu- 
antepec, passing through fifty-four towns and villages in the 
States of Puebla and Oaxaca of considerable importance, the 
total population of the two States being not far short of two 
millions. 

The whole country is entirely new, and at the present moment 
has no communication whatever with existing railroads that 
have opened up the Republic of Mexico in such a wonderful 
manner. The State of Oaxaca has always been considered, 
since the conquest of Mexico by Herman Cortez, the richest 
State in the Republic; but it has never been much heard of on 
account of the difficulties of communication; the only means at 


| present employed for transport being pack mules and two- 
wheeled carts. 

The whole State is very rich in minerals consisting chiefly of 
gold, silver, iron and coal, the latter being a want much felt in 
the country, as at the present moment there are no coal districts 
opened up. Before the introduction of aniline dyes, cochineal 
was the great industry, but it is now practically dead, and con- 
sequently the State is not in nearly so fluurishing a condition as 
it was ten years ago. Every kind of agricultural produce is 
grown, and directly transportation facilities increase great 
development will take place in exporting. The tobacco and 
coffee are of the finest quality and fetch in the foreign markets 
the highest prices. The total length of the line is 420 miles, and 
the estimated cost is three and a-half millions, The Mexican 
Government guarantee eight per cent. for fifteen years on the 
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expended capital, and allow ten years for building, but offer 
substantial advantages should the line be built in a shorter 
riod. 

The concession has been obtained by Mr. Rudston Read, a 
partner in the firm of Bowes, Scott, Read, Campbell and Co., 
who have a branch estabiishment in the City of Mexico. This 
firm has taken the first contract to build. The concessionaire 
leaves for Mexico in July to get the estimates passed by the 
Government for the first two sections, and to make a general 
report on the whole line. 








CHASE’S COMBINATION CAR SPRING. 


Tue American Railway Master Mechanic describes the spring 
illustrated by the accompanying engraving, and says that it has 
for a distinguishing feature remarkable lightness, that it requires 








but about two-thirds the weight of steel necessary for the 
elliptic springs. The motion of the spring is very soft and easy, 
and there is, moreover, with the fewer leaves and shorter range 
of sliding of the leaves upon each other less rubbing action. 








ELECTRIC LIGHT SIGNALS. 


THE Conz system of incandescent electric light signals, as adopted 
in the German and Italian navies, was exhibited on the U.S.S. 
Atlanta at Annapolis by Lieutenant W. H. Beehler, recently. A 

rtion of the apparatus was improvised to take the place of 
anterns, and, for want of blown red glass Edison lamps, the white 
lamps were simply washed in a solution of carmine and ammonia. 
The lamps were arranged in pairs, each of one white and one red 











Edison lamp, secured in sockets on the sides of a block of wood. 
The three blocks of wood were then screwed on a piece of moulding 
12ft. long. This afforded a means for hoisting the lamps aloft in 
very much the same manner as if they had been in three lanterns. 
The moulding served to carry the wires without bringing any strain 
on the lamps. 

The essential feature of the apparatus is a switch box, a brass 
cylindrical box, 5in. in diameter, with fourteen glass discs on the 
dial face. These discs are about half an inch in diameter, and 
are made of pieces of red and white glass corresponding to the 
combination of the six red and white lamps in the three lanterns. 
An index moves around the face of the dial over these fourteen 
discs, and the knot in the centre serves as a key which, when 
raised, closes circuit through the desired lamps to make the signal 
indicated by the disc, which is covered by the index. The switch 
box has terminals for wires to the dynamo machine, and six wires, 
with one return wire, to the lamps in the three lanterns aloft. The 
box also has an offset to contain an electric lamp to illuminate the 
discs from within. 

The iamps in the lanterns aloft are capable of fourteen different 
combinations of signals. No two lights in any one of the three 
lanterns are ignited at the same time. Edison’s 50-candle power 
incandescent lamps are used, the light of which is so brilliant that 
it is impossible not to clearly distinguish between the red and white 
at all times. 

The following combinations are made to indicate the numerals, 
&c., as used by the flags of day signals for the general Navy signal 


book :— 
o White 1 o White 
o White +9 
o Red 2 o Red 
o White o Red 
o Red }s o Red lo 
o White J 
o Red },y 
o White j o White) 
o Red Correct 
o White 5 ty) White } 
o Red 
o Red ) 
o Red \, o White > Preparatory 
o Red f° o Réd ) 
o White) o White \ 
o Red }7 o White > Answering 
o Red ) o White) 
o Red o Red 
to) White ts o Red 
o White) o Red ) 


The switch box may be in the pilot house, in the captain’s cabin, 
or on deck; and in any ship with the incandescent electric light 
plant this system can be used without any expense. 

To make any signal such as the numerals 8 3 6 0, ‘‘ There are 
ample facilities for coaling in this port,” supposing this message to 
be so numbered in the signal book, the sender will make the 
numbers 8 3 6 0 in succession by turning the index to 8—red, white, 
white—on the dial, then raise the knob to display the signal aloft 
for a few seconds, then depress the knob, which extinguishes the 
combination aloft, and turn to the next number, 3—red, white— 
raise the knob, and depress after a few seconds, and turn to the 
next number, 6, and so on to number0. The entire signal will 
have been made in about twenty or thirty seconds. Much quicker 
than by any other method. The sender has the desired signal 
plainly visible before signalling, and the lights are so brilliant that 
the receiver cannot make any mistake. 

In the experiments at Annapolis the signals were kept displayed 
ten seconds, and there was an interval of five seconds between each 
of the four consecutive numbers of the numeral signalled. This 
was unnecessarily long. No time interval is necessary, but it was 
used then because no one had ever seen the apparatus before, and 
there was not time to give any further instructions. These signals, 
with ten seconds visibility, were all clearly understood by the 
signal boys on the Richmond without any errors, who answered by 
hoisting three hand lanterns aloft. 

lf any of the other ships of the squadron had similar apparatus, 
a signal of four numbers, as in the naval signal book, could be 
answered and repeated in less than ten seconds. It involves merely 
the raising and depressing the knob after putting the index in 
position over the disc corresponding to the desired signal. Night 
signals are made in the North Atlantic Squadron by swinging hand 
lanterns on the Morse code. Torches are not used. Very’s signals 
are expensive, and are ordinarily used only for long distances. The 
search lights could be used, but it takes time, and “blinking” 
lights are more confusing to most persons than it would be to 
distinguish between 50-candle power Edison red and white lamps, 
which are about ten times more brilliant than ordinary running 
lights. 

The system may be applied to the commercial code, and vessels 
could have a combination kept displayed aloft to indicate the 
courses steered, and thus avoid collision where it otherwise might 
be extremely probable. The system cannot be used on board the 
Constellation or other ancient craft which have no plant for 
incandescent lighting. All men-of-war and passenger steamers 
should be compelled to carry these incandescent electric lights, 
because they are the most economical, the healthiest, and most 
convenient, and it is highly probable that such a system as herein 
described will come into general use on board of all modern vessels 
which have incandescent electric lamps.—Army and Navy Register. 








A NEw and apparently very extensive deposit of lignite 
has been found on the estate of Monteguidi, midway between Siena 
and Valterra, and in the vicinity of the boracic acid works, formerly 
worked by Count Larderello. The estate having been recently 

urchased by an Englishman, some specimens of the lignite have 

en brought to England for examination, and it seems that its 
heating power is 80 per cent. of Newcastle Hartley coal. This 
seems to be the nearest approach to coal yet found in Italy. 
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ON THE HEATING EFFECTS OF ELECTRIC 
CURRENTS. 
On March 19th, 1884, Mr. Wm. H. Preece, F.R.S., submitted to 
the Royal Society a paper ‘“‘On the Heating Effects of Electric 
Currents,” showing the strength of current necessary to fuse the 
fine platinum wire employed for protecting submarine cables from 
the ill effects of atmospheric electricity. The paper proved that 
the law that regulates the production of heat is one which can be 


expressed by the formula C = adi, “q@” being a constant de- 
pendent on the metal used, and ‘‘d” the diameter of the wire, 
The current observed was that which heated the wire up to the 
point of self Juminosity—525 deg. C. Since ‘‘ cut-outs” of the 
same character as the cable-lightning protector have become an 
essential feature of all electric-lighting installations, to act as safety 
fuses, when from accident or design an excess of current is allowed 
to pass through the conductor, it became most desirable to deter- 
mine the current that would fuse wires of different diameters and 


of different materials, so as to determine the coefficient a for all | 
the metals. The best material to use and the proper dimensions of | 
the fusible wire to be employed for the protection of the electric- | 


light conductors would thus be easily deduced. The wire to be 
experimented upon was clamped between two small brass-binding 
screws fixed upon a dry wooden stand. 

Mr. Preece pointed out in his previous paper how the cooling 
effects of the terminals or binding screws wight vitiate the results, 
and how necessary it was to experiment on wires of sufficient length 
to prevent any error occurring from this cause. He used lengths 
of 6in. to determine the constants for wires free from the cooling 
effect ; but lengths of ljin., with massive terminals, to determine 


the constants for wires used in practice as “‘cut-outs.” The cooling 
effect of the terminals very seriously affects the efficiency of the 
cut-outs used in actual practice, and the larger the fusing wire and 
the terminals the more serious is the error introduced. On the 
other hand, the greater the lengths of wire used as a fuse the 
greater the resistance inserted, and the efficiency of the system 
itself may be reduced. Cut-outs, therefore, should be employed 
Bee pay and with judgment, and the fusing wire should not be so 
short as to impair the fusing point. ‘When we consider, says 
Mr. Preece, ‘‘ the irregularities in drawing these fine wires to true 
cylinders, the difficulty in determining the current at the exact 
moment of fusion, and the variation in the specific resistance of the 
metals, the results must be considered very satisfactory in support 
of the law.” 

The final values of the constant “a” arrived at by Mr. Preece 
and submitted by him in a paper communicated to the Royal 
Society on March 15th, are as follows :— 


Centimetres. | Millimetres. 











: Inches. 

Es ee a 2530 80°0 
Aluminium ~ <x a See 1873 59°2 
Platinum .. 5,172 1277 40°4 
German silver . | #200. | Bees 40°8 
Platinoid .. -| 4,750 | 1178 87°1 

Drie Shs we. un Sh eet 8,148 | Ti7"4 24°6 
| ree li 405°5 12°8 
| Alloy (lead and tin 2 to1) ..) 1,818 825°5 10°3 
i; os ss +c a. ae 340°6 10°8 





The three columns are the constants to be used when the diameter 
of the wire is given respectively in inches, centimetres, or milli- 
metres. With these constants Mr. Preece has calculated the 
following very useful tables :— 
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Table showing the Current in Ampéres required to Fuse Wires of Various Sizes and Materials C=ad?. 
x . ‘ - . P — ‘ Tin-lead . 
No. | Diameter. Zz Copper. Aluminium. Platinum. Ger. silver.| Platinoid. Iron. Tin. mya ad 
S.W.G. Inches. =e a= 10,244. a = 7585. a = 5172. a = 5230. @ = 4750. a = 3148, a = 1642, a 1318. @ = 137 
14 | 0°0S0 0°022627 231°8 171°6 117°0 118°3 107°5 71°22 37°15 29°S2 81°20 
16 | 0°064 0°016191 165°8 122°8 83°73 84°68 76°90 50°96 26°58 21°34 22°32 
1s | 0-048 0°010516 107°7 79°75 54°37 54°99 49°95 33°10 17°27 13°86 14°50 
20 «| 0°036 0°006831 | 69°97 51°81 35°33 35°72 32°44 21°50 11°22 9-002 9°419 
22 | 0-028 0°004685 | 48°00 35°53 24°23 24°50 22°25 14°75 7692 | 6°175 6°461 
24 | 0-022 0°003263 | 33°43 24°75 16°88 17°06 15°50 10°27 5°357 4°300 4°499 
26 0-018 0°002415 24°74 18°32 12°49 12°63 | 147 7° 602 3°965 3°183 3°330 
28 0°0148 0°001801 18°44 13°66 9°311 9°416 8$°552 5° 667 2°956 2°373 2°483 
30 00124 0°001381 14°15 10°47 7°142 7°222 6°559 4°347 2° 267 1°820 1°904 
32 00108 0°001122 11°50 8°512 5°805 5°S70 5°330 3°533 1°Si3 1°479 1°548 
Table giving the Diameters of Wires of Various Materials which will be Fused by a Current of given Strength. 
C\z 
é= es 
£ 
Diameter in inches. 
Current in - — — ———— 
amperes. Copper. Aluminium. Platinum. German silver, Platinoid. Iron. Tin. Tin-lead alloy. Lead. 
a = 10,244. a = 7585. a@ = 5172. a = 5230. @ = 4750. a = 3148, a = 1642, a = 1318. @ = 1379 
1 0°0021 0° 0026 0°0033 0°1033 0°0035 0°0047 | 0°CO72 0-0083 0°0081 
2 ‘ 0°0041 0°0053 0°0053 0°0056 0°0074 | 0°0113 0°0132 0°0128 
3 0°0054 0°0070 0°0069 | 0°0074 0°0097 | 0°0149 0°C173 0°0168 
4 0° 0065 00084 0°0084 | 0-0089 | 0°0117 0°0181 0°0210 0°0203 
5 0°0076 0°0098 0°0097 0°0104 0°0136 | 0°0210 0°0243 0°0236 
10 0°0120 0°0155 0°0154 | 0°0164 0°0216 | 0°0334 00-0386 0°03875 
15 0°0158 0°0203 0°0202 | 0°0215 0°0283 | 0°0437 0°0506 0°0491 
2 0°0191 0°0246 0°0245 | 0°0261 0°0343 | 0°0529 0°0613 0°0595 
25 0-0222 0°0286 0°0284 | 0°0303 | 0°0398 | 0°0614 0-°0711 0°0690 
30 0°0250 0°0323 0°0320 | 0°0342 0°0450 0° 0694 0°0803 0°0779 
35 0°0277 0°0358 0°0356 } 0°0379 0°0498 0°0769 0-0890 0° 0864 
40 0°0303 0°0391 0°0388 | 0°0414 0°0545 0°0840 0°0973 0°0944 
45 0°0328 0°0423 0°0420 0°0448 0°0589 0°0909 0°1052 0°1021 
50 0°0352 0°0454 0°0450 0-0480 0°0632 0°0975 0°1129 0°1095 
60 } 0°0397 0°0513 0°0509 0°0542 0-0714 0°1101 0°1275 0°1237 
70 00440 0°0568 0°0564 0°0601 0°0791 0°1220 0°1413 0°1371 
80 0-0481 0°0621 0°0616 0°0657 0-0864 | 0o- 0°1544 0°1499 
90 | 0°0520 0°0672 0° 0667 00711 0°0935 | 0- 0°1671 0°1621 
100 0°0558 0°0720 0°0715 | 0-0762 0°1003 | 0°15 0°1792 0°1739 
120 0°0630 0°0814 0°0808 0°0861 0°1133 0° 0° 2024 0°1964 
140 0°0698 0°0902 0°0895 0°0954 0°1255 | oi 0°2243 0°2176 
160 0-0763 0°0986 0-0978 0°1943 0°1372 0-2 0°2452 0°2379 
180 | 0-0826 0°1066 0°1058 0°1128 0°1484 0o- 0° 2652 0°2573 
200 : 0-0886 0°1144 0°1135 0°1210 0°1592 0o- 0° 2845 0°276 
225 0-0958 0°1237 0°1228 0°1309 0°1722 0°2 | 0°3077 0° 2986 
250 0°1028 0°1327 0°1317 0°1404 0°1848 0- 0°3301 0°3203 
275 | 0°0897 0°1095 0°1414 0°1404 0°1497 0°1969 0- 0°3518 0°3413 
300 | 0°0950 0°1161 0°1498 0° 1487 0°1586 0°2086 0- | 0°3728 0°3617 








AMERICAN ENGINEERING NEWS. 

An hydraulic boat.—A craft to be driven by water power is being 
built at Brooklyn under the patents of a Dr. Jackson. Compound 
steam engines will drive a system of pumps placed at stem and 
stern, and a speed of thirty miles per Sr is expected for light 
draught boats. It is said that experimental trials with an old boat 
fitted up with the apparatus aeained in a speed of fourteen miles. 
The boat now being built is 103ft. long, 93ft. keel, 23ft. beam, &ft. 
depth, 325 tons displacement, and will be ready for a practical 
demonstratior in the fall. 

Red River Valley Railroad.—The track laying has been com- 
menced on this road, which is in the interests of the Northern 
Pacific Railroad. A satisfactory agreement has been made between 
the parties interested in this road, the Manitoban Government, and 
the Northern Pacific Railroad Company, and the important result 
of the building and operating of the line in connection with the 
Northern Pacific means a severe competition with the Canadian 
Pacific for the traffic of Manitoba. 

The Nicaragua Canal.—The platform adopted by the Republican 
party for the present Presidential campaign favours the support by 
Congress of the Nicaragua Canal project, which support has been 
practically refused by the present Democratic Congress, on the 
ground that the United States Government should not officially 
endorse a work to be carried out in a foreign country. The canal 
company, however, only asks for a charter from the national 
Government. 

Tehuantepec ~ 4 vailroad.—The stockholders of the company 
organised by the late Captain Eads had a meeting recently, and 
awarded the contract for the contruction of the line to the Atlantic 
and Pacific Construction Company; one of the terms of the agree- 
ment being that work must be commenced within eighteen months 
and completed in five years from the commencement. The road 
will be 135 miles long, and some ding has already been done. 
The cost will be about 60,000,000 dols. The company owns the 
entire franchise granted by the Mexican Government, including 
the right of way, extensive land grants, &c. Most of the stock- 
jzolders are Pittsburg men. 

Submarine blasting.—At Philadelphia, Pa., some interesting work 
is being done in submarine blasting by the Keystone Rolling Mill 
Company. Two large drills are operated from a timber crib, the 
direction of the drills and progress of the work being conducted by 
a diver, who also places the charges of dynamite. The danger 
from firing the blasts is lessened by placing heavy logs, chained 
together, over the surface of the water. 

Salt in New York State.—Extensive beds of rock salt have been 
discovered near Ithaca, N.Y., by the Test Well Company, which 
has been prospecting. A company has been organised, and a large 
= oe _ be putin. The company will have a capital stock of 

y ols, 

A switching locomotive.—The New York, Lake Erie, and Western 
Railroad has brought out a new switching engine, built from 
designs of J. W. Cloud, superintendent of motive power. e 
engine has six wheels, all coupled, 44in. diameter; wheel base, 
10ft. 10in.; cylinders, 19in. by 24in. The driving wheels and 
tender wheels are fitted with the American steam brake. The 


| boiler is 52}in. and 54}in. inside diameter; length of barrel, 
| 14ft. 8in.; total length over fire-box and extension smoke-box, 
| 25ft. 64in. On the boiler are mounted a dome, two sand-boxes, 
| and bell. 
| _ Steamers from London to Chicago.—The s.s. Rosedale arrived at 
Montreal recently from London, on her way to Chicago by the lake 
| and canal route. She is the first steamship to run between these 
| places, and is to make regular trips, touching at Toronto and 
| Montreal. The Rosedale is a new ship, English built, 660 tons, 
| 180ft. long, 26ft. beam; she has triple expansion engines, and has 
| an average speed of 94 knots per hour. She is intended for freight 
| traffic only, and brought over a cargo of cement. 

Precaution against forest fires.—The Old Colony Railroad main- 
tains a fire patrol on the Cape Cod section of the line, where forest 
tracts abound. One man covers a division of seven miles, and 
follows each train on a track velocipede carrying a fire extinguish- 
ing apparatus, 

Guatemala Northern Railroad.—It was reported some time since 
‘| that an extended concession for the construction of this line in 
Central America had been granted by the Government of Guate- 
mala. I have information direct from Guatemala, however, to the 
effect that there is no concession now existing, and that it is not 
probable that any concession will be granted this year. 

Irrigation in Colorado.—In connection with the Bill providing 
for the investigation of the subject of irrigation of arid lands, and 
wd the work under the supervision of the Geological Survey, 

rofessor Powell has submitted to the Senate a report on the 
methods of work and investigation to be adopted, in order that the 
information can be secured for this important work. The follow- 
ing subjects are to be considered :—Rate of evaporation from 
reservoirs, canals, &c., in different months ; rate of seepage; the 
clogging of reservoirs by detritus; agricultural results from the 
irrigation of different soils; the laws of currents and action of 
streams; the area of different soils which may be served by a cer- 
tain unit of water; the washing of surplus salts from alkaline lands 
and the prevention of injurious accumulations of salts; cost of con- 
struction and maintenance of reservoirs, headworks, canal, &c.; 
the consideration of vested rights; statistics as to the value of 
irrigation lands. The report recommends an appropriation of 
250,000 dols. for the work for the first year. 

The Gilpin Tramway.--This is an interesting little line in 
Colorado, The road is ten miles long and has a gauge of 24in.; its 
total rise is 1450ft., the average grade being 34 per cent. and the 
maximum grade 5 per cent. There are two locomotives, one weigh- 
ing 10 tons and one 20 tons, ten senger cars, and seventy ore 
cars ; the line running from Black Hawk to the California and 
other mines, with extensions to be built soon. The road is now 
hauling 100 tons of ore per day, and will be hauling 300 tons in a 
few months, in addition to transporting coal from the Union Pacific 
Railroad to the mines. The locomotive and rear tank are on one 
frame, with four wheels under the engine and four wheels under 
the tank. The engines are on the Shag patent for steep grades. 
The cylinders are vertical, inverted at one side of the fire-box, and 
drive a long fore-and-aft shaft with bevel gear at each of 





the wheels, the driving wheels having bevel wheels on the face. 
Steam brakes are fitted to all the engine wheels, The line is very 





winding and has at least one curve of 66ft. radius (90deg.) By 
means of a third rail on the Colorado Central Railroad, the tramway 
com ny operates the branches to a number of ore mills and mines 
cn that line. The road was formally opened a few weeks ago, and 
a very pleasant trip was made over the line in the observation cars, 
which seat twenty-one p gers, The Shag engines are used on 
several mountain lines with steep grades, including some in the 
Pennsylvania coal regions, 

The Zalinski pneumatic gun.—Experiments have been made 
recently with the new l5in. pneumatic torpedo gun built by 
Captain Zalinski, U.S.A., for the Italian Government. The experi- 
ments were made at Fort Hamilton, New York Harbour. The 
gun is 40ft. iong, built of cast iron, in sections, and has no interior 
casing. The thickness is ljin, The gun is mounted at the apex 
of a hollow iron cone, and is handled and loaded by hydraulic power, 
The largest shell weighs 9001b., which will contain 600 lb. of 
explosive gelatine. The projectiles have iron wings to guide the 
flight. The range may be varied by varying the pneumatic pres- 
sure without altering the elevation. At the tests two shots were 
fired with 530 1b. shells loaded with sand to ascertain the power of 
the gun; the first reached 1200 yards, the second more than a 
mile. The full pressure was not applied ; but with full pressure it 
is thought the projectiles can be thrown two miles, The U.S, 
dynamite cruiser Vesuvius will be fitted with three guns of this 
ty 





The New York arcade railroad is again being agitated, and the 
company claims that arrangements for construction have been made 
with a syndicate of American and European capitalists, and that 
the plans have been approved; also that responsible contractors 
have hold of the work and will commence work right away. In 
spite of this there is not very much prospect of an underground in 
New York in the near future. Other projects, and almost innu- 
merable ones, have been put forward for the same purpose, but 
not one of them has approached to materialisation. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue combination among the sheet makers continues to occupy the 
chief attention of the iron market. The position of the sheet trade 
is of so much importance in this district that the present move- 
ment has a more wide-reaching effect than any makers’ combina- 
tion which es been formed for a long time past. Over twenty 
firms have become members, while the outsiders number four or 
less, and for the present, at any rate, these outsiders are rather 
disposed to profit by the establishment of the combination than to 
minimise its importance. They are attempting to get the com- 
bination prices, and in this way will assist to keep the “ring ” 
together, even should they themselves not actually join it. The 
agreement between the members of the combination fixes prices 
for three months, subject to any alteration which may in the 
meantime be declared, and the signatories pledge themselves to 
abide by these rates. The new quotations are repeated this week 
as £6 5s. for sheets of 20 gauge, £6 10s. for sheets of 24 gauge, 
and £7 10s. for sheets of 27 gauge as the minimum. No penalties 
attach to breach of agreement, but it is believed that the makers 
have become so tired of the recent excessive competition that any 
temptation to break away will be resisted. 

Buyers to-day—Thursday—in Birmingham declared that it was 
impossible to place orders at anything hike the prices which pre- 
vailed before the establishment of the combination. Some firms 
stated that sheets of 24 g. for working up purposes, which a fort- 
night ago they were offered at £6, were now £6 lds. per ton. 
Sheets of 27 g. from the same makers were quoted £7 15s. and 
28 g. £8 delivered to works, For galvanising sheets, some makers 
quoted £6 12s, 6d. doubles, and £7 12s. 6d. lattens, delivered to 
consumers’ works, 

The galvanisers wish every success to the upward movement, 
since they always prefer to see black iron going up. 

Prices of galvanised sheets have been advanced 5s, to 7s. 6d. per 
ton, and firms who previously quoted £10 7s. 6d. for 24 gauge 
delivered Liverpool in bundles now quote £10 lds. ; for 26 gauge, 
£11 15s, to £12 is quoted ; and for 28 gauge, £12 15s. to £13 15s. ; 
sheets of 24 gauge, in skeleton cases, delivered Liverpool, are 
£11 5s, ; and in felt-lined cases, £11 17s. 6d. to £12s. for 24 gauge. 
Quotations for delivery London are 2s, 6d. to 5s. per ton extra, 
according to size of order. Prices of spelter are steady at about 
£15 12s, 6d. delivered in this district, with a good demand. 

Plates for railway wagon building continue in large output at 
the works where this class of trade is cultivated. The Birmingham 
and district wagon-building firms are taking supplies in excellent 
style, and the prospects are in favour of other good orders coming 
out in a very few months’ time, since the Indian and other railway 
companies are known to be contemplating valuable additions to 
their present rolling stock. The price asked to-day for plates of 
this description was £6 15s, to £7 10s., and on to £7 15s. per ton. 

Satisfaction is expressed by the makers that there is little com- 
petition from steel in this particular class of work, iron seeming 
to be still preferred. Indeed, certain of the Indian railway com- 
panies, after a trial of steel wagons, have gone back to iron. Tank 

lates and sheets are not in large request at £6 to £6 5s. per ton. 
Gukess complain that the tank-building trade has now located 
itself mainly on the Thames, the London manufacturers being able 
to obtain their plates from the North of England at wonderfully 
low prices. Cleveland plates may be even bought here, after 
payment of 15s, railway carriage, at something less than £5 lds, 

r ton. 

Pethe demand for bars and hoops shows up rather better, but 
active buying is postponed in anticipation of the quarterly meetings 
next week. The makers speak rather more encouragingly of the 
outlook, but prices are without much change at 44 17s. 6d. to £5 
for common, and £5 10s. to £6 5s. for superior merchant sorts. 
Best bars are without alteration at £7. Angles and tees are in 
moderate os at about the same price as bars, though numbers 
of makers ask 10s. per ton extra, and will not sell under. 

A large demand is expressing itself at the moment for strip iron 
and bale hoops for America. The season for shipment is now 
rapidly advancing, and makers are in constant receipt of telegrams 
from buyers pressing the acceptance of contracts and desiring 
shipment. Shippers have waited until freights have got down as 
low as they are likely to be, and can now delay no longer. The 

rice quoted by Staffordshire makers is £6 5s. per ton for bale 
ove cut to length, blocked, and fitted with buckles, delivered 
Liverpool. Ship iron generally, too, shows increased movement, 
and makers are disposed to be firmer in price. Bedstead tubes are 
quoted £5 for No. 14 gauge, £5 10s, for 15 and 16 gauge, £6 for 
17 gauge, and £6 10s. up to 20 gauge. 

In view of the near approach of the quarterly meetings, pig iron 
sellers in Birmingham to-day assumed a very firm front. ost of 
them are sold well forward for the present. Derbyshire pigs were 
38s. 6d. to 39s. per ton; Northamptons, 37s. 6d, to Bes; and 
Lincolns at stations, 39s. 6d. to 40s. 

There is continued interest in the Birmingham engineering and 
metal industries as to the prospects of the copper syndicate. 
Whether the combination can maintain prices, in spite of the in- 
creasing stocks and the augmented output of the American mines, 
will probably be decided within the next six or eight weeks. That 

riod covers the time usually chosen by cc s for replenish 
ing their stocks or contracting for coming requirements. There 
can be no question that the inflated price of copper is doing 
serious, and to some extent, perhaps, irreparable mischief to some 
branches of the trade in Birmingham; and though the first effect 
of a collapse in the copper market would geohaily be to increase 
the stagnation, its ultimate results could not be otherwise than 
beneficial. 

The recently formed combination among the carriage, cart, and 
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wagon axle trade maintains the advance of 20 ond cent. in prices, 
rders in the wrought iron tube trade are keeping the works 
running on an average of about three days a week. 

The Linde British Refrigeration Company has put down an instal- 
lation of its ene machinery in the vaults of the Birmingham 
Fish Market, by which 13,000 tons of ice can be produced yearly. 
Cold is produced by the evaporation of anhydrous liquid ammonia, 
the resultant vapours of which are afterwards reliquetied by com- 
pression, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 


Manchester.--A generally inanimate tone continues throughout 
the iron trade of this district, and the business doing for the most 
part is confined to hand-to-mouth requirements. The steady accu- 
mulation of stocks in the warrant stores at Glasgow—which have 
during the past week touched over one million tons—and the large 
stocks of iron held in other districts, necessarily act as a dead 
weight upon the market, and consumers are roloved from any 
anxiety as to prices in the immediate future. With the large 
stocks—which, taking the principal ironmaking centres all through, 
may be roughly averaged at two million tons—any material upward 
movement in prices is out of the question, and only the induce- 
ment of some excessively low quotations brings forward buying of 
any weight beyond users’ actually known wants. In some instances 
business has been sought after on these conditions, and to effect 
sales in anything like quantity prices are taken which are alto- 
gether outside current market rates. For ordinary hand-to-mouth 
transactions, which represent the bulk of the business doing, prices 
remain much the same as last quoted, and so far as this class of 
business is concerned the market may be reported as fairly steady; 
but makers, although they are kept pretty well engaged, are gene- 
rally very bare of any work far ahead, and this causes a keenness 
of competition to secure business as it comes upon the market, 

Tuesday’s iron market at Manchester was only moderately 
attended, and although here and there rather more inquiry was 
reported, the business offering was in most cases at extremely low 
figures, and the actual transactions put through were of no very 
great weight. Current market rates remain fairly steady at late 
quotations, but where business of any importance is to be got there 
is some very low cutting to secure it. In the cheap district brands 
of pig iron there has been a moderate business doing, chiefly in 
forge Lincolnshire, for which, in most instances, makers are hold- 
ing to 36s,, less 24, delivered equal to Manchester; although in some 
exceptional cases a little under this figure is taken. For foundry 
qualities about 37s., less 24, delivered, is quoted. In the higher- 
priced local and district brands the business doing remains simply 
nominal, but 39s, 6d. and 40s., and 41s. 6d., less 24, are still the 
average prices quoted by makers for Lancashire forge and foundry 
and Der ae foundry respectively, delivered equal to Man- 
chester. In outside brands, good foundry qualities of Middles- 
brough are firm at about 40s. 4d., net cash, delivered equal to 
Manchester, with a small business doing at about this figure ; quo- 
tations for Scotch iron remain fairly steady generally, at about 
late rates, but there is a good deal of underselling still going on, 
and prices are very irregular where business of any weight is in 
question. 

Slightly more business is reported in hematites, and although this 
is not yet of any very great weight, makers are firmer, if anything, 
and do not now quote under 51s, 6d. to 52s., less 24, for good No. 3 
foundry qualities delivered in the Manchester district. 

In the manufactured iron trade, makers report a little more 
doing, and forges here and there are better off for work; the 
increased activity, however, is confined for the most part to hoops 
and sheets, and except that the latter are a shade stiffer, prices 
show no very material improvement on the low rates recently 
ruling. Quoted rates for delivery in this district remain at about 
£4 17s, 6d. for bars, £5 5s. for hoops, and £6 10s. for sheets— 
singles—but about ls, 3d. is still being taken for actual specifica- 
tions in some cases. 

In steel plates the tendency of prices continues downwards, and 
there is only a very limited business doing. For good boilermaking 
qualities delivered in the Manchester district makers still quote 
£7 10s. per ton; but this is not much more than a nominal price, 
as they would in most instances be prepared to accept from 2s, 6d. 
to 5s, per ton below this figure for actual orders, whilst here and 
there merchants are prepared to take as low as £7 per ton. 

With the exception, perhaps, of locomotive builders, who are 
still only indifferently employed, although in some instances more 
work has been got recently, engineers generally throughout this 
district are fairly well employed, and there is a steadily increasing 
weight of work coming forward, which, although not yet suffi- 
cient to provide that full employment all through that would check 
the competition for orders at unremunerative rates, still affords a 
hopeful outlook for the future. The reports of the trades union 
societies do not show any further material decrease in the number 
of unemployed members; but the improvement which has recently 
taken place in this direction is fully maintained, and the reports 
sent in from the principal industrial centres are generally satis- 
factory. The upward movement in wages continues to be pushed 
forward, and in most cases the men are, to a more or less extent, 
gaining their point. 

The terrible lifeboat disaster in December, 1886, when the crews 
of Southport and St. Anne’s were drowned by the upsetting of 
their respective boats, will be well remembered, and it will be 
interesting to give a few particulars respecting a new and specially 
designed lifeboat placed during the past week upon the Southport 
station, and which I had an opportunity of inspecting when she 
went out on her first trial excursion. This boat has been specially 
constructed with the object of preventing the recurrence of any 
such disaster as that of 1886, and is an improvement upon the 
principle which has for some time past been adopted for the boats 
on the Norfolk coast. The improvements introduced consist 
among others of raising the deck and making the side air boxes 
very much larger, and the Southport lifeboat is the first that has 
had a lead keel. Up to the present time cast iron has always been 
used, but the Edith and Annie—which is the name given to the new 
Southport boat—has a lead keel weighing about 3} tons, whilst the 
centre keel is made of wood. The boat is designed principally for sail- 
ing, and her displacement is about 17 tons without the crew, whilst 
with a crew of about twenty men it will be about 20 tons. The 
water ballast is about 6 tons when all the tanks are full, and each 
tank can be pumped out separately. When the tanks are full, the 
draught of water is about 3ft. 14in. The boat hasa beam of 13ft., 
without counting the pads, which are hollow; her extreme width 
is 15ft. 6in., and her length 42ft. 6in. By a special arrangement 
of tubes, no matter how much water gets into the boat, it is always 
leaving as it enters. I may add that the crew, so far as they have 
had an opportunity of testing the new boat, are thoroughly 
satisfied with her, and as she represents an experimental boat of a 
new type, her performances will be watched with interest. 

Messrs. W. H. Bailey and Co. have just completed an enlarge- 
ment of their works in Salford, by the erection of large new offices 
and show-rooms. The new buildings have been erected on the site 
of what was formerly the residence of Mr. John Bailey, which was 
then in the midst of a rural and suburban district, and the show- 
rooms are actually ag the ground that once formed the orna- 
mental garden of Mr. Bailey’s residence. The architect for the 
new buildings is Mr. Henry Lord, of Manchester, and they form an 
elegant and commodious structure in what may be termed the 
baronial style of architecture, in red terra-cotta faced with stone, 
the prominent feature being a lofty square tower, illustrating one 
department of the firm’s trade, namely, that of turret clock build- 
ing. The approach to the offices is an elegant stairway in pitch 
pine and stained glass, with mosaic pavement. ‘There is a spacious 
entrance-hall, with suitable waiting-rooms and private and general 
offices all furnished in similar style. The basement is occupied 
with extensive show-rooms, and one interesting feature is a depart- 





ment fitted up with various descriptions of apparatus for testing all 
kinds of materials used in construction, which will be placed at the 
disposal of technical students, for whom a room has been specially 
set aside. This room will contain specimens of all the varied 
testers manufactured by the firm, Mr. Bailey’s object in thus 
throwing it open to students, being that it may form a 
useful and valuable adjunct to the technical institutions which 
are being established in Manchester, and it will, no doubt, 
be highly appreciated by those for whose use it has been designed. 
The firm are now constructing a very unique testing machine for 
tensile and torsional tests, from designs furnished by Professor 
Unwin, of the City and Guilds Institute, which is for use in the 
technical schools of London, 

Mr. Wittaker, of Leeds, has been elected to fill the vacant post 
of book-keeper for the Manchester branch office of the Amalga- 
mated Society of Engineers, in the place of Mr. Robert Austin, 
who was appointed some time back to the position of general secre- 
tary of the society. : 

In the coal trade, business generally continues extremely quiet, 
and the demand for all descriptions of round coals is only very 
moderate. Common round coals are in fair request for iron making 
and general trade requirements, but the shipping demand has 
during the past two or three weeks fallen off very considerably, 
and there is now very little doing at the ports on the Mersey. 
Current market rates remain unchanged from last month, but as 
colliery representatives find it necessary to press for sale the 
considerable stocks they have on hand in many cases—despite a 
restricted output—low figures have to be taken to clear away 
quantities, and this gives a weak and irregular tone to the 
market. Engine classes of fuel, except the better qualities, which 
are moving off pretty well, are only in indifferent demand, common 
slack continuing a pronounced drug at most of the collieries. 
Average quoted rates remain at 8s. 3d. to 8s. 6d. for best coals, 
6s. 9d. to 7s. seconds, 5s, to 5s, 9d. common and round coals, 
4s, 3d. to 4s, 6d. burgy, 3s. 6d. to 3s. 9d. best slack, with common 
sorts to be got as low as 2s. per ton at the pit mouth. For ship- 
ment, 7s. per ton for good steam coal delivered at the ports on the 
Mersey, is still quoted, but 3d. to 6d. per ton under this figure is 
taken in many instances, 

Barrow.—There is a firm and steady tone in the hematite pig 
iron trade this week, and the business doing is fairly well main- 
tained. There is a good demand, especially for Bessemer qualities 
of pig iron, which are in large and increasing use on the part of 
steelmakers. In forge iron there is also a brisk trade, although its 
volume is not so great as that of Bessemer pig iron. Prices are 
also unchanged, and mixed numbers of Bessemer pig iron are 
quoted at 42s. 6d. per ton net, f.0.b., and No. 3 forge and foundry 
iron at 42s. per ton. There is a large output of pig iron, although 
several of the furnaces in the district are still out of blast. There 
is, however, only one furnace out of blast at Barrow. Makers of 
iron are well off for orders, although stocks are still very large, but 
these are still principally held by merchants and speculators 
generally, who have accumulated upwards of 2000 tons of metal, 
which is now held principally in the shape of hematite warrants. 
Of iron in this shape there is no less than 200,000 tons and upwards 
in the hands of those who are holding in view of better prices being 
soon realised. It is satisfactory to note that this great bulk of pig 
iron is being considerably, though gradually, reduced. In the 
steel trade there is a marked firmness in tone and much steadiness 
in the demand. Rails are in especially brisk demand, and makers 
are very well employed and also well sold forward. There isa good 
inquiry alike for heavy and light sections. The former are quoted 
at £3 17s. 6d. per ton net, f.o.b., and the latter at £4 to £4 5s. per 
ton. There is also a good business doing in steel for shipbuilding 
purposes, and prices are steady at £6 7s. for plates and £5 12s. 6d. 
for angles net, f.o.b, In other branches of the steel trade there is 
much activity, and the demand for billets, tin bars, hoops, wire, 
and general steel forgings is well maintained at late prices. Blooms 
are in inquiry on American account, but the trade doing is not 
large, prices being quoted at £3 16s. per ton net, f.o.b. Ship- 
builders are more busily employed than they have been, and it is 
anticipated that several new orders will shortly come to hand. The 
iron ore trade is steadily employed, and a steady demand is main- 
tained at from 9s. to lls. per ton net at mines. Complaints are 
being made of the discharge of the washings from Ronhead Mines 
on the estuary of the Duddon as resulting in the destruction of 
fish; but it is urged, on the other hand, that charging the water 
with oxide is not injurious to fish, but quite the reverse. The 
Barrow Chemical Wood Pulp Company has been registered, and it 
is expected that large works for carrying on this business will be 
erected during the year on the east side of the Ramsden Dock at 
Barrow. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is rather more inquiry for steam coal for the Humber 
ports. In this improvement the Kiveton Park, Shireoaks, and 
other pits in the Sheffield and Worksop district share largely. 
They are a chiefly to Grimsby, the other coilieries forward- 
ing supplies to Hull. Steam coa’ remains at 5s. 6d. to 6s. 6d. per 
ton at the pits. House coal, which is very dull, can be had from 
7s. per ton at pit; ordinary qualities being about 1s. per ton less. 
Gas coal has been more freely inquired after. 

Iron is fairly well maintained, and the tone of the pig iron 
market keeps better, buyers being readier to place orders, and 
prices showing an upward tendency. Foundry pigs are now 
making as follows:—No. 1, £1 17s. to £2 1s.; No. 2, £1 14s. to 
£1 18s.; Nos. 3 and 4, £1 13s. to £1 16s.; forge pigs are not 
making more than £1 10s. to £1 12s. at furnaces; hematites, 
delivered in Sheffield, £2 12s, to £2 14s. No improvement is 
reported in the selling prices of manufactured iron, though the 
demand is briskly maintained. 

Messrs. John Brown and Co., Atlas Steel and Ironworks, have 
now in operation a new machine shop in connection with the 
recently erected hydraulic forging press. The shop is in two 
bays of 150ft. by 40ft., and is served by a pair of over- 
head rope cranes of 70 tons each. Among other work 
upon which this company are engaged are eighteen tunnel 
shafts for the new cruisers now being built for the Spanish 
Government ; six single-throw cranks of ten tons each for the 
English Government, per Messrs. Humphrey, Tennants, and Co., 
Leeds; parallel shafting, 50ft. long, forged hollow under the new 
press, for H.M.S. Melpomene; the plates and bosses for the City 
of New York; large orders for the patent ribbed flues, &c. Nearly 
all the armour for the Nile and Trafalgar has now been supplied, 
and as the Government have decided to suspend the construction 
of large armour-plated vessels in the meantime, this important 
speciality of Sheffield facture will be languid for a few months, 
unless foreign orders come forward to take the place of those which 
have been received under ordinary circumstances from the British 
Government. 

Mr. Thomas B. Sandwith, C.B., who belongs to a family in this 
district, has been appointed to the important Consul-Generalship 
of Odessa. Mr. Sandwith is at present Consul at Tunis, and was 
formerly H.M. Consul at Crete. 

At the annual meeting of Messrs. John Brown and Company’s 
shareholders, last week, Mr. Benjamin Whitworth, of Manchester 
—one of the directors—expressed his opinion that President 
Cleveland would be certain to be re-elected. In that case he 
believed that free trade with the United States would follow, and 
that there would be five or six years’ prosperous business with that 
country. The shareholders did not appear to be so sanguine, 
judging by their apathy on hearing the statement, though no 
doubt they would rejoice to find Mr. Whitworth’s ‘‘ double event” 
come true, 

The tendency to convert private businesses into limited companies 
— to be on the increase. Another large concern in the iron 
and steel trade, which has been already ‘ converted,” is again to 








nndergo a change, a London syndicate having the matter in hand. 
I hear of another important establishment in which a similar 
change is contemplated. Greater convenience in dealing with the 
shares and assets—particularly in the case of deaths or dissolu- 
tions of partnership—is attained under the Act. 

Messrs. Davey Brothers, of the Park Ironworks, Sheffield, in 
their report state that they have made profits sufficient to pay a 
dividend of 24 per cent. per annum, and carry forward £1315. 
There has been expended £1801 during the year for new buildings 
and machinery, mainly in the boiler department, to meet the most 
recent requirements of the trade. 

The Sheffield Junior Engineering Society makes gratifying pro- 
gress. At the last fortnightly meeting, the second half of a paper 
on ‘Iron and its Manufacture” was given by Mr. Joseph William 
Dyson. The lecture, which was illustrated by several drawings on 
the blackboard, described the work of making castings in the 
foundry, afterwards the manufacture of malleable or wrought iron 
by the puddling process, &c., concluding with mill and forge work. 

The Derbyshire Miners’ Association, at a mass meeting held at 
Mosbro on Saturday afternoon, passed resolutions condemning the 
London Coal Tax as an unjust impost upon trade, as tending to 
greatly cripple its scope, and unfair in its incidence, and declaring 
that the time has arrived for a thorough revision of royalties in 
view of foreign competition. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

NOTWITHSTANDING the dulness which prevails at Glasgow, the 
tone of the Cleveland pig iron trade is decidedly firm and hopeful. 
The amount of business in actual progress is not large, but prices 
are better than they were a week ago. The minimum value of 
No. 3 g.m.b. was then 31s. 6d. per ton, but at the market held on 
Tuesday last not less than 31s. 74d. for prompt delivery was enter- 
tained by sellers. Some merchants have raised their prices to 
31s. 9d., and say they have done business at that figure. The 
quotation usualiy made by makers is 31s. 9d., but some of them 
are not content with less than 32s. For large quantities delivered 
over the current quarter most merchants are prepared to accept 
31s. 9d., but there are not many buyers who are willing to commit 
themselves ahead for any considerable length of time. There is 
no change to report with regard to forge iron; the demand con- 
tinues good, and the price current is that which has ruled for the 
last six or seven weeks—viz., 30s. 6d. per ton. 

Warrants are offered at 31s. 6d.; buyers offer 14d. less, and few 
sales are taking place. 

On the 30th of June the stocks of pig iron in Messrs. Connal 
and Co.’s Middlesbrough store was 282,043 tons, which represents 
a decrease of 9386 tons during the month. At Glasgow their 
stock is still growing rapidly. The quantity held on the 30th ult. 
was 1,000,252 tons, or an increase of 12,162 tons during the 
month. 

The Middlesbrough pig iron shipments for June were very good ; 
better indeed than the corresponding records for the last five 
years. The aggregate consignments amounted to 80,574 tons. Of 
this quantity Scotland took 25,502 tons; Wales, 8290 tons ; Ger- 
many, 17,694 tons; Holland, 6415 tons; Belgium, 4239 tons; and 
Sweden, 3637 tons. The total of the manufactured iron and steel 
exported reached 45,499 tons, the chief customer being as usual 
India. 

There is a steady demand for iron for shipbuilding purposes, and 
prices have been advanced ls, 3d. per ton. Ship plates have been 
sold at £4 16s. 3d. per ton, and angles at £4 8s. 9d. free on trucks 
at makers’ own works, less 24 per cent. discount. The price of 
common bars remains at £4 12s. 6d., as quoted last week. Puddled 
bars are offered at £3 per ton net at works. Steel plates are 
dearer, the price having been advanced from £6 to £6 2s. 6d. 
per ton. 

The strike of the mechanics connected with the engine-building 
trades of the Tyne has happily been brought toa conclusion. The 
employers have conceded an advance of ls, 6d. per week to all 
classes, and an extra 6d. to those who have hitherto been in receipt 
of more than 30s. per week. The effect of this concession will be to 
increase substantially the cost of marine engine building. It is to 
be hoped that the men will now settle down quietly to their work 
for some time to come. 

Ata meeting of the Tees Conservancy Commissioners, held at 
Stockton on Monday last, under the presidency of Sir Joseph 
Pease, Mr. T. Hugh Bell proposed that the expenditure of 
£10,000, authorised in November last, for deepening the river from 
Newport to Stockton, should be rescinded. He said that it was 
informal and inadvisable to enter upon such an undertaking, unless 
and until the commissioners had obtained a report approving of it 
by some professional engineer of high standing. Mr. T. Wright- 
son opposed the motion on the ground that the inhabitants of 
Stockton have not had spent upon their portion of the river an 
amount at all in proportion to what they have contributed 
during the last twenty years. He said that Stockton and 
Middlesbrough had gone into partnership in 1852 to improve 
the river. This was an attempt on the part of one partner 
to cast the other adrift after he himself had reaped all the 
advantages he could get. He considered that the com- 
missioners had not carried out their statutory obligations to 
Stockton. Mr. Dixon did not think that there were any engineer- 
ing difficulties in the proposed undertaking sufficient to justify the 
commissioners going to the expense of an outside opinion. After 
some further discussion Mr. Bell’s proposal was put to the meeting, 
and rejected by 14 votes to 5, It was then decided to expend 
£800 in making a deep water berth at Stockton. Mr. Fallows, 
chairman of the Works Committee, said that the whole of the 
reclamation works being now complete, the next great scheme 
the commissioners ought to undertake was the construction of a 
tunnel between Middlesbrough and Port Clarence, to facilitate the 
traffic with that important locality. It was decided that an appli- 
cation should be made to the brethren of the Trinity House to 
authorise the use of gas for lighting the lighthouses and buoys of 
the river. 

The shipbuilding trade at Hartlepool continues to increase. 
Messrs. R. Irvine and Co. are arranging to add to their yard a 
considerable piece of land, hitherto in the possession of the North- 
Eastern Railway Company. The addition will enable them to 
accommodate at least three vessels at one time, instead of one as 
heretofore. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has been less firm this week, and the prices 
at which business has been done exhibit a certain decline, both as 
regards warrants and makers’ iron. The depression in the specu- 
lative market is attributed to the steady increase in stocks, and 
more icularly to the circumstance that the quantity of iron in 
the Glasgow warrant stores now exceeds one million tons. This 
figure being at length attained, hasattracted much attention to the 
practice of accumulating iron in stores and to the greatness of the 
present stocks, which still go on increasing at the rate of about 
500 tons a day. Whether the store is an advantage to the trade 
so great as to counterbalance its disadvantages is a question that 
is being keenly discussed just now; but so long as makers find that 
speculators are prepared to purchase their surplus iron at the 
market price under the form of warrants, so long are they likely 
to send it into store. 

The past week’s shipments of pig iron amounted to 7005 tons, as 
compared with 5136 tons in the corresponding week of 1887. They 
included 850 tons sent to the United States, 592 to Canada, 150 
to India, 110) to Australia, and 2857 coastwise. The coastwise 
shipments continue very large as compared with those of this time 
last year, and they indicate a great increase in the consumption of 
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Scotch pigs in our foundries and malleable works, particularly in 
the steel works, where Scotch-made hematite pigs are being largely 
employed. There are 86 furnaces in blast, against 81 at this time 
last year, 86 at the corresponding date in 1886, 90 in 1885, 96 in 
1884, and 113 in 1883. 

The current market values of Scotch makers’ pigs are in a 
number of cases from 3d. to 6d. lower than they were a week ago. 
Gartsherrie, free on board, at Glasgow, No. 1, 44s.; No. 3, 
4ls. 6d.; Coltness, 47s. and 43s. 3d.; Langloan, 44s. and 
4ls. 3d.; Summerlee, 46s. and 41s. 6d; Calder, 46s. and 39s. 6d.; 
Carnbroe, 39s. and 37s.; Clyde, 43s. 3d. and 39s. 3d.; Monkland, 
39s. 3d. and 37s. 3d.; Govan, at Broomielaw, 38s. 9d. and 37s. 3d. ; 
Shotts, at Leith, 45s. and 42s, 6d.; Carron, at Grangemouth, 49s. 
and 43s.;Glengarnock, at Ardrossan, 43s. and 38s. 6d.; Eglinton, 
37s. 9d. and 36s. 9d.; Dalmellington, 39s. 6d. and 38s. 

In the malleable iron trade a better feeling prevails. Orders are 
reported to be rather more plentiful, and the prices are rather 
firmer. Sheets are particularly in request at an advance of about 
2s. 6d., and the sheet mills are much busier than of late. 

Steel makers have received some good orders in connection with 
shipbuilding, and their prospects are decidedly more cheering. 
They appear to be apprehensive, however, of trouble with their 
workmen, and the prices have all along been so low that they are 
not in a position to advance wages at present. The fresh contracts 
booked for steel have had the effect of improving the market for 
hematite pigs, the prices of which are firm and in some cases a 
little higher. The makers are reported to be well.sold, and they 
a ga to keep the market for this article entirely in their own 

ands. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ur toa few days ago there was a slight falling off in the brisk- 
ness ofthe steam coal trade, and it seemed for a few days that 
lower prices would again come into operation, but at the Exchange 
on Tuesday, at Cardiff, there was a full recovery, and prices were 
firm and the demand for best steam good. House coal did not 
share this firmness, and the tendency in that article is to a slight 
decline. Small steam too is weaker. At Newport, Mon., an aver- 
age condition was maintained. From Cardiff last week over 
180,000 tons of coal were dispatched foreign. Swansea was not 
quite so brisk as usual in coal, and the exports only totalled 22,000 
tons, though the general trade of the port is good. Close upon 
8009 tons of patent fuel have been dispatched during the week, 
and 63,843 boxes of tin-plate. Coal quotations remain the same as 
last week. 

The meeting of the Coalowners’ Association on Saturday at Car- 
diff, under the presidency of Sir W. T. Lewis, exhibiteda satisfactory 
tone as regards the future of the trade. When the envelope from 
the auditors was broken announcing the decision that higher 
wages could not be justified at present, the wish, and the general 
one of the meeting, was expressed that the next audit would show 
better results. 

The “mutual benefit” attending the operations of the sliding 
scale is one of its best features. But for the good feeling developed 
by its operation there would be a more general rupture than now 
exists. As it is, several important ‘‘upsets” have taken place. 
The Albion men are still out; one or two important collieries are in 
troubled waters with their men; and a few days ago a rupture 
took place in that important colliery, the Ocean. An action is now 
being tried, but, for a week or so, a decision by magistrates is with- 
held for carefully considering the case. The difference is in the 
matter of timbering. The colliers get more for putting up round 
timber than fiat, and in certain cases maintain that round timbers 
are safer. The contention of the managers is that fiat timbers, for 
which less is paid in such cases, are safer than round. Mr. Simons, 
who is et the masters, pointedly argued that the opinion of 
experienced managers should weigh more than those of illiterate 
men. But practical colliers are generally as petent as gers 
in matters of practical detail. The doubt is whether the collier is 
not biassed in judgment to the round timber because it pays the 
best. Meetings of colliers continue to be held in advocacy of 
shorter hours of labour and unity of action. At one meeting an 
effort was made to settle the dispute at the Albion Colliery, but it 
was a failure. 

I hear that the “ History of the Coal Trade of Wales” is going 
as rapidly through the press as the necessities of corrections, refer- 
ences to dates, and figures will allow. The labour is a tedious one, 
but the result will be a valuable work of reference. 

The other staple industries of Wales are, on the whole, doing 
well. In the steel works, I find, from personal inquiries, that the 
chief complaints are scantiness of rail orders, and price. The iron- 
masters said :—‘* We have now only a few orders left, but the price 
is so low that they are scarcely worth having. Cannot get even £4 
per ton.” 

I have repeatedly noticed Cyfarthfa as being in a prosperous con- 
dition. The returns of other works show that, generally speaking, 
six months’ fair trade has been enjoyed. 

Messrs. Cory Brothers, owners of the Tynebedw Colliery, struck 
the nine feet seam in splendid condition this week. The Dowlais 
Company is continuing its make of steel plates for ship-building. 
These are of small size, but as shown in the new steamship for pas- 
senger traffic between Cardiff and Bristol, built at Chepstow, of 
excellent quality. 

Swansea continues to import largely both pig and tin bar. This 
week application came there from America for quotations for billets 
and blooms. The direct trade now carried on between Swansea 
and the States will, it is expected, lead to trade of this kind. 

The tin-plate trade is not quite so good as it was, and prices 
show a eter tone when forward business is under discussion. 
The latest quotation, block tin, at the Exchange, Swansea, was 
£75 17s. 6d. A good bulk of tin-plate is being made and sold, 
but bookings are quieter. Large exports are getting ready this 
week for America, Genoa, and Holland. Latest quotations at 
Swansea and Newport are:—Coke plates, B.V., 12s. 6d. to 12s, 9d.; 
Bessemer steel cokes, 12s. 9d. to 13s.; Siemens steels, coke finish, 
13s. 3d. to 13s. 6d.; ternes, 24s. to 26s. 6d.; charcoals, Swansea, 
17s. 6d. to 23s.; Welsh bars, Swansea, £4 13s, to £4 15s. 6d. 

It has been stated repeatedly in these columns that as the best 
steam coal lessened in area, the best anthracite coal of the West of 
Wales would come more into demand. I note that in the Swansea 
district the anthracite trade is improving rapidly. There is now 
at work at the Gilfach Colliery a French stove of an excellent 
kind especially formed for burning anthracite nuts; and report 
says it is succeeding admirably. The difficulty with this class of 
coal is ignition, but, this overcome, for economy and duration it 
has great merits. 

The success of Nettlefolds near Newport is being discussed, and 
will very likely lead to other migrations into Wales. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron markets have reassumed their normal and regular con- 
dition, and, if anything, show in some branches a rising tendency in 
prices, though, on the whole, no great change in them is noticeable. 
As the crude iron combination would have expired at the close of 
the current year, it has been prolonged to the end of 1889, and 
cannot be renounced before October in that year; and as at the 
late meeting of the Pig Iron Association the old prices were declared 
for the next future, buyers will now be obliged to come forward and 
secure their requirements. This, it isto be hoped, will put a little 
more life than at present into the business. The iron trade in Silesia, 
both for crude and finished products, continues brisker than usual 
for the time of year, also the small manufacturing branches are 
well employed; in fact, business there has every appearance of 
being more satisfactory than in the other iron centres, and 





causes a slight jealousy in the West. Austria, too, seems now to 
have put its house into order, so with the assistance which the 
unification for one year of the German with its own wrought iron con- 
vention gives the iron trade in that country, it is considered now to be 
in a steady and quite satisfactory condition, though the season of the 
year brings with it acertain quietness. In Belgium the trade is mend- 
ing, and in France the latest reportsare more cheering, though in Paris 
itself prices seem all abroad again, though better than —_ were, as 
dealers and merchants are underselling the works which deliver them 
the goods, and the solid future of the iron trade there must now 
depend upon the result of the deliberations now in progress to 
curtail production and consolidate prices. The Minister of Public 
Works has agreed to the petition of the East and North Railways 
to create a special low tariff for coal, coke, and briquettes to 
Havre, in oar to compete with England. In Rheinland-West- 
phalia the sales and deliveries of iron ores are brisk, and keep up to 
the level of last week, at firm prices, M. 13-70 being paid for cal- 
cined steel stone while in the raw state, and other scrts of ores 
range from 9°60 to the above figure, and the Luxemburg minettes 
from 2°60 to 3°20 p. t. at mines. There is not much life in pig iron 
just yet; the uncertainty which hovers over certain branches of the 
wrought iron trade makes consumers chary of coming boldly 
forward, so only hand-to-mouth transactions take place, and this 
is more especially felt by forge pig sellers. In spite of the dul! 
tendency of the American market, spiegeleisen there has gone up 
50c. p.t., so now the 10 to 12 p.c. quality is noted here at M. 57 to 
58 p.t., the 20 p.c. Mn. quality rising to 66°50; best forge brands 
are quoted 48 to 50; Luxemburg forge, 38°70; and foundry 41, 
while better foundry sorts cost 51 to 57, according to the Nos., as 
heretofore. Bessemer is more than quiet at 54, and basic very 
brisk at 45 p.t. at works. The rolled iron trade is very quiet. 
Bars, of course, are firm in price without showing any great margin 
of profit, yet the convention, in the present condition of the trade 
med spite of the disproportion in price of the raw to the finished 
articles, dares not to raise the selling prices, the reason for which 
has before been given, namely, foreign competition. It is probable 
that buyers are holding back till after their stock taking at the 
close of the half-year. However, most of the works have old con- 
tracts on hand to keep them employed for about a month, and 
some longer. Here and there a slight improvement in export is 
visible, but as a rule it is anything but satisfactory. Asa general 
remark it may be noted that when it is a question of export, 
though the term may not be quite exact, it does not by any means 
indicate export beyond sea, because Germany trades with every 
one of the six inland bordering countries. The residue, therefore, 
for oversea export must in a general way never be so very alarming as 
some people seem to think. To facilitate, asit is given out, the distri- 
bution of merchants’ orders among the several covenanted works, one 
‘‘central”—should properly be read “control” —bureau for the seve- 
ral convention groups is to be established. This move indicates that 
a screw is loose somewhere, and the very fact that it should be 
necessary to exert a control over the action of the several groups 
to prevent underhand or competitive dealings with one another, 
may be taken as a forecast that the conventions are doomed to 
dissolution before long. Up to now, every endeavour to induce 
mild steel makers to join the wrought iron convention has, with 
one exception, been of no avail. This is a misfortune for it, 
because since it was started merchants and constructors have 
turned their attention more than formerly to mild basic steel as a 
substitute for the dear iron of the convention; this it is again 
which makes the converters busy at the expense of the puddling 
furnaces, and partly accounts for the dulness of forge pigs, and 
the rise in the ened for minette ores from the Moselle. Girders 
and sectional irons for constructive purposes are in very full re- 
quest, the prices also exceptionally firm, and at the approaching 
meeting of the South-West group of works a rise of price is 
imminent. The heavy plate trade is in a very satisfactory condi- 
tion, as the May statistics show, both as to output and sales, and 
no falling off in demand is observable since the late rise took place. 
The thin plate and steel trade, on the contrary, does not improve, 
and is in a drooping condition still. Again, it may be seen what 
havoc one week can make of a convention. All the sheet works 
have for weeks been thirsting for a favourable issue to the 
final meeting of the convention members. Well, the meeting 
was held, and the statutes all settled, but one clause prescribed 
that each and every works must sign. When lo! one works 
refused, so all the time, and labour, and expense was thrown 
away, and now probably prices will again gradually drop down to 
their former cut-throat level. That America will not come for- 
ward freely as of yore, is fatal to the wire rod mills, which are 
not half full of work. The inland prices are kept up by the syndi- 
cate, but there is no absolute notation for them in spite of this, 
Drawn wire is in pretty good request, and the mills are well em- 
ployed. The wire nail trade, on the other hand, has a very blank 
prospect in view, for for the 7th inst. a general meeting has been 
called, when the order of the day is, ‘‘ The dissolution of the com- 
bination,” because the now outside factories refuse at any price to 
join, although the extremest efforts have been made to compass 
this. Of course there is great lamentation over this, as these 
conventions have come to be looked upon by most people—not by 
all—as the only means of keeping the several industries permanently 
on their legs. The steel works are one and all pretty fully em- 
ployed. At Bromberg again tenders for 5000t. of rails and 1000 t. 
of small accessory ironwork have been issued, and German works 
have secured a Belgian order for wheels and axles at M. 278 the 
set, while the German State paid M. 50 p. set more than this at the 
latest tenderings. Nevertheless this sale to a foreign country is 
cried up to show how advanced we are here in manufactures, 
Most of the machine and boiler factories, foundries, and construc- 
tive works have full employment, the dear raw materials, however, 
militating somewhat against securing a due profit on the work. 
Seventy-three locomotives and tenders with duplicate parts have 
been given out by the State, the offers from the chief large works 
ranging between M. 30,300 and 33,400 apiece. 

Alas! another door is on the point of being shut against us, as 
the following alterations and increase of Custom dues on iron 
and steel goods imported into Sweden will too clearly show, 
namely :—Pig iron, formerly free, now to be kronen 0°80 oeres per 
100 kilos.—the Swedish kron being between 13d. and 14d. English, 
according to the exchange;—cast iron blocks and _ castings, 
kr. 2°00 ; sectional bar iron, light under 20 ko. Hrd running metre, 
2°50; bar iron, 2°50; plate iron, worked but not polished, 
from 3 mm. thick and above, 3°00; do., do., under 3 mm. 
thick, 4°00; plates ground and polished, 6°00; anchors, drag 
anchors, &c., 400; chains—6 to 25 mm.—7°00; chains above 
25 mm., 3°50; nails above 45 mm., 3°00, now 4:00; wood 
screws above 75 mm., 20°00; do., under 75 mm., 30°00; beams 
or girders of cast iron, &c., 1°00, now 2°00; hearths and smoke 
funnels, &c., 2°00, now 4°00; sad irons, &c., 8°00, now 10°00; 
stove grates and fine machinery, &c., 15-00, now 20°00; fine cast- 
ings, 25°00, now 40°00; railway wagon axles, now 5°00; other 
railway material, now 10°00; iron and steel wire above 14 mm., 

00; do., do., under 14 mm., now 8°00; metal wire, now 10°00; 
tool chests, 150°00, now 200-00. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 29th. 


THE latest advices by mail and telegraph from far interior 

ints between ree and Chicago show that there is no 
improvement in demand for staple products, although small con- 
sumers of iron, steel, lumber, &c., are buying more freely for 
immediate consumption. Freight rates are unsettled on several 
lines, although the managers promise that they will be definitely 
fixed by June 30th. A amount of business will probably be 
done soon after. Nominal quotations for crude iron are 18 dols., 





17 dols., and 16 dols. for foundry and forge. Scotch irons are in 
moderate demand; Eglinton sold at 18 dols, 50c.; American 
Bessemer, 17 dols. 50c, at Eastern furnaces; English pig iron, 
19 dols. 50c. to 20 dols.; 20 per cent. spi eleisen, 27 dols, Old 
rails are offered at 21 dols., but buyers aaies to pay more than 
20 dols, Steel rails are offered at 30 dols. at mill; there are but 
few sales. The disposition among railroad builders is to delay the 
placing of large orders for autumn and winter delivery until after 
the middle of July. Political and other considerations have much 
weight with railroad builders just at this time. The Inter-State 
Commerce Commission is endeavouring to harmonise the interests 
of shippers and railroaders, but have encountered serious diffi- 
culties, and it is a question whether, so long as traffic remains as 
light as it now is, a har i adjust t can be effected. A 
— number of mills will shut down after July 1st for two or three 
weeks, 

In the North-west, business has improved a little. Chicago 
markets are more active than during the earlier weeks of June. 
The activity in copper is to be noted. Lead is also active, but low 
in price. At Cincinnati there have been moderate sales of all kinds 
of crude and finished iron. At Louisville, large sales of crude iron 
have been made in anticipation of an advance. At Cleveland, 
liberal sales of Lake Superior ores have been made, but the total 
contracts to date are far behind the amount of last year. 

Very little Southern iron is being offered in New York, Boston, 
or ing me ey markets. Sales of Scotch pig iron are reported 
Te, ut in a small way ; 5000 or 6000 tons of structural iron 
will be contracted for within two weeks, for elevated bridge work. 
During the past few days 20,000 tons of steel rails have been sold 
at from 30 dols. to 31 dols. 

The tariff question will be the political issue dividing the two 
parties in the coming campaign. Everything points to the success 
of the democratic and free trade ticket, owing to a number of 
influences, such as the discontent among the masses over declining 
wages and employment, and particularly to the fact that the 
a am ty seems to be dominated to a very large extent by 
railroad influences, which, for sound or unsound reasons, have 
aroused the antagonism of the agricultural interests thoughout the 
West, and to a certain extent of the voting population of the East. 











LAUNCHES AND TRIAL TRIPS. 


On Tuesday week the large newscrew steamship Wileysike built by 
the Tyne Iron Shipbuilding Co. for Messrs. W. Milburn and Co., of 
Newcastle, went tosea for a trial trip. The vessel, which is a splen- 
did specimen of cargo steamer, is of the following dimensions, viz.— 
Length 300ft., breadth 38ft. 6in., and draught 22ft. lin., and is 
fitted with powerful machinery made by the North-Eastern Marine 
Engineering Co., at its Wallsend Works. The cylinders are 
23in., 38in. and 63in., with a stroke of 42in. During the day several 
runs on the measured mile were made, and the vessel, fully laden, 
attained a mean speed of 10 knots, the machinery working with 
sreat smoothness, and giving every satisfaction throughout the trial. 
) ena of Messrs. Milburn and Co., was present during the 
trial. 

On the 25th ult., Messrs. Edward Finch and Co., Chepstow, 
launched the new steel paddle saloon steamer, built for Sir William 
Thomas Lewis, of Cardiff, for the conveyance of passengers, their 
luggage and general merchandise, between that port and Bristol, 
The vessel, which measures 170ft. by 22ft. by 9ft. 6in., is built 
wholly of Dowlais steel, and has a ge first-class saloon 
44ft. long, with refreshment bar at its forward end; a spacious 
private saloon for ladies, and a first-class dining saloon under deck 
aft. Below deck forward there is a second-class dining-room 27ft. 
long by 22ft. wide. On deck amidships there is a shelter house 
33ft. long by 22ft. wide, for the accommodation of steerage - 
sengers, and also provided with suitable refreshment bar. Over 
this shelter house and the first-class saloon there is a promenade 
deck just 100ft. long. The vessel is divided into nine water-tight 
compartments by means of extra strong bulkheads, so that she is 
practically unsinkable. She is being fitted with oscillating surface- 
condensing engines of 750-horse power effective, capable of driving 
the vessel at a speed of seventeen miles per hour. Her boilers are 
of Navy type, with four furnaces 3ft. 6in. diameter and 6ft. long, 
for 110lb. working pressure, so that this vessel’s power will be 
greatly in excess of that of any other boat of her class at present 
running passengers in the Bristol Charnel. She has been built 
under the personal superintendence of Mr. Henry Watkins Lewis, 
of Merthyr and Cardiff, who was on board when she was launched. 

On the 26th ult. the new steel screw steamship Oporto, the 
latest addition to the Leyland iine, left the Sandon Dock on her 
official trial trip. She is constructed of mild steel to Lloyd’s highest 
class, but is considerably in excess of their requirements. Her 
dimensions are :—Length, 210ft; breadth, 27ft ; depth of hold 17ft. 
She is fitted with top-gallant forecastle, and a long bridge is placed 
amidships, under which are the saloon and state rooms, The 
saloon extends the full width of the vessel, and is very handsomely 
finished in solid oak panels with teak and walnut mouldin, The 
machinery of the Oporto has been fitted by Messrs. David Rollo 
and Sons, and has been constructed to the specification and under 
the superintendence of Mr. Neville Evans, the company’s engineer. 
The engines are direct-acting, surface-condensing inverted cylinder 
compound, having cylinders 16in. and 43in. in diameter, the stroke 
being 36in. Between the high and low-pressure cylinders a heat- 
retaining apparatus has been fitted on the principle patented by 
Messrs. Ashlin and Turner. There is also fitted in the engine-room 
a Smillie feed-heater and an evaporator by the same maker. The 
crank shafts are in duplicate halves on the built-up principle. The 
main boiler is 13ft. 8in. diameter, by 19ft. long, built of steel to 
the requirements of Lloyd’s surveyors, for a working pressure of 
1501b. per square inch. There are two of Fox’s corrugated fur- 
naces 4/in. diameter, and the funnel has been fitted on the double 
arrangement, Messrs. D. Rollo and Sons have also fitted a large 
horizontal donkey boiler on deck and three powerful steam winches. 
With engines running at 70 revolutions and giving 435 indicated 
horse-power, the mean speed of the ship on the mile was fully ten 
knots an hour, allowing for current. 

On June 28th Messrs, Aitken and Mansel launched from their 
Kelvinhaugh shipyard a handsome steel screw vessel named the 
Lady Gordon, measuring 180ft. long by 27ft. broad by 11ft. 3in. 
depth of hold, and having triple expansion engines, with cylinders 
15in., 24in., and 40in. diameter by 30in. stroke. This vessel has 
been constructed for the Ceylon Steamship Company, London, and 
has been specially eer for the mail, passenger and carrying 
service round the Island of Ceylon. The engines will be fitted by 
Messrs. Hutsonand Corbett, of Kelvinhaugh, and the vessel has been 
constructed under the supervision of Mr. David Pollock, nava 
architect, Glasgow, acting under instructions of the managing 
owners, Messrs, Walker Brothers, London. The Lady Gordon will 
be under the command of Captain Whitley, lately of the Ceylon 
Government. 

On Thursday, 28th ult., the s.s, Ibis, recently built and engined 
by Messrs. W. B. Thompson and Co., Dundee, was tried over the 
measured mile on the river Tay, when a speed of 13 knots was 
attained. ‘The Ibis has been built to the order of the Cork Steam- 
ship Company, Cork, and is a steel vessel of 1100 tons gross, of the 
following dimensions:—Length, 250ft.; breadth 32ft.; depth, 
15°40ft. She is propelled by triple-expansion engines having 
cylinders 2lin., 36in., and 58in. diameter, with a stroke of 42in. 
Steam is supplied by two steel boilers at a pressure of 160]b. per 

uare inch. During the trial the machinery was found to work 
admirably, the power developed indicating 1411-horse power, with 
77 revolutions. The company included Mr. W. B. Thompson—for 
the builders—and Mr. F. E. Kelson, superintendent engineer, and 
Captain Croft, marine superintendent—repr ting the owners. 
The Fulmar, a sister ship of the Ibis, will be launched shortly for 
the same owners, and will be the fourth vessel built for this 
company by the present builders, 
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NEW COMPANIES, 


THE following companies have just been regis- 
tered :— 

Chepstow Landing Stages Company, Limited. 

This company proposes to construct landing 
stages on the banks of the river Wye, within the 
parish of Chepstow, and adjoining parishes, in 
the counties of M th and Gl t It 
was registered on the 26th ult., with a capital of 
£500, in £1 shares, the following being the first 
subscribers :— 





Shares. 

* Alexander Miller, Chepstow, lessee of fisheries. . 

*G. Dewdney, B.A., Chepstow... .. .. «2 « 
*E. Ellis, Ch Ww, grocer, @c,. .. .. «. «. 
*W. Williams, Chepstow, grocer, &c. .. .. 
*8 J. Jones, Chepstow, licensed victualler .. 
tte Sargent, C epstow, accountant ae 
° » , ° 


The first six subscribers and Mr. A. K, Griffiths 
are the first directors, 


= 
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English Umbrella Zope Syndicate, 


imited, 
This syndicate was registered on the 25th ult., 
with a ae ioe of £2000, in £1 shares, to acquire 
and develope the patent No, 10,051, for improve- 
ments in tocls and tool-holders used in machines 
for making umbrella and parasol ribs and 
stretchers. The subscribers are :— 

Shares, 

D. Ee 164, The Grove, Hammersmith, 
cler SN pe” Oe ee ie) es ee ee ar 
C. D. Steele, Guy's Hospital, solicitor .. .. 


Forest- 
RP AR Pare eee 
F. B. Ward, Steyning, clerk .. .. .. 


Registered without special articles. 


1 
oe 1 

J. Murphy, 65, Alma-road, Wandsworth, ac- 
CNG nk cas. 00 6k 6. ee aban 1 
N. Smith, 11, Queen Victoria-street, clerk .. 1 
R. C. Cov'z, 14, Mirande-road, N.,clerk.. .. .. 1 
H. Pretious, 36, Grafton-square, Clapham, clerk 1 

H. A. Cresswell, 50, St. German’s-road, 

1 
1 





Tamar Potteries, Limited. 


This company was registered on the 21st ult., 
with a capital of £25,000, in £10 shares, to acquire 
the Tamar Terra-cotta and Brick Works, on 
Hingston Down, about twelve miles north-west of 
Plymouth, The subscribers are:— 


8 

H. 8. King, Founders’ Hall, E., engineer and 
re ae es ee 
H. Ogden Mellor, 22, Marquis-road, Finsbury 
Park, solicitor .. .. ake Wee KOS He 


~ 


H. Barrow Doo Beem, bepetoter Te a 1 
J. Sidney Smith, nbigh House, Upper Tooting, 
ei rs 
L. C. N. P. Brickwood, 11, King’s Bench-walk, 
a Re ae ere ee 
8. —* Westwood House, East Dulwich, tea 


—_— oo 


i a6 ee eh Sie eee. ake aa a | ae 
—- 61, Gracechurch-street, lead manufac- 

urer oe oe ec ee ee ee oe 08 08 ef 

The number of directors is not to be more than 
seven; the subscribers are to appoint the first; 
qualification, twenty shares, e directors will 
be entitled to such remuneration as the com 


; : / ny 
in general meeting may determine, and to | per 
cent, per annum of the net profits after 7 per 


cent. dividend has been declared on the paid-up 
capital. 








ROLLING STOCK FOR SHARP RAIL- 
WAY CURVES.} 


THE resistance to traction of the ordinary 
rolling-stock is doubled on curves of ten chains: 
the rails and tires wear rapidly on sharp curves, 
and the speed has to be reduced, for fear of the 
train running off the line. Colonel de Bange has 
proposed a new arrangement of wheels for facili- 
tating the running over sharp curves, so important 
for railways in mountainous districts, The axles 
are fixed, and the wheels turn on axle journals of 
such a shape that, whilst resting on the wheels 
through the inte ition of a cushion, they 
admit of the wheels turning on a vertical axis 
which is in a line with the point of contact with 
the rail. The cushion is furnished with a cylin- 
drical projection which, fitting into a recess in 
the flat base of the axle, serves as a pivot, 
enabling the cushion to follow the slight horizon- 
tal rotation of the wheel, whilst attached to the 
axle by two bands. By this arrangement, the 
wheel always assumes a position tangential to the 
rail; and by combining this with a longitudinal 
play of the axles, a vehicle with any number of 
axles could run round a very sharp curve. 
This arrangement, moreover, enables the full 
amount of adhesion to be given to locomotives, 
combined with a long wheel-base, a great gain for 
engines designed to run on lines with sharp curves, 
which often have steep gradients as well. 
method of coupling the wheels, whilst leaving 
them free to adapt themselves to the curves, has 
been adapted toa small eight-wheeled locomotive, 
weighing ten tons, and tried in the workshops of 
the Cail Company in Paris, the axles being 
arranged for running round curves of only 40ft. 
radius. A rigid triangular connecting rod is 
attached to the driving shaft, and guided by two 
cranks, so that its motion is parallel to the frame; 
it carries a projecting bar opposite each wheel, 
inserted into a swivel table fastened to the wheel 
by a spring, so that the connecting rod guides the 
wheel in whatever position it may be. The present 
rigid rolling stock could be readily transformed 
into the proposed system, . 








TECHNICAL INsTRUCTION.—A final Conference 
on technical instruction will be held at the 
Technical College, Leonard-street (Tabernacle- 
row), City-road, E.C., on Wednesday, July 11th, 
at8p.m.; Sir Albert K. Rollit, MP, chairman, 
This Conference is the last of a series of Con- 
ferences which have been held during the present 
session. At the former Conferences technical 
education was discussed mainly in relation to the 
training of artisans in the different trades. At 
this Conference, which will be an open one, not 
restricted to any particular trade or group of 
trades, discussion will be invited upon the pro- 

ls for technical instruction now before 
arliament, 





1 Proceedings Inst, Civil Engineers, vol. xci., 1888. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Application for Letters Patent. 


Wee pee have been ‘‘communicated” the 

name address of the communicating party are 
printed in italics 

59664. Macuine Toots, T. C. Barraclough.—(N. de 
Landtsheer, France.)—2\st April, 1888.—[Note.—This 
application having been originally included in 

o. 5966, dated 21st April, 1888, takes, under patents 
rule 23, that date.) 
22nd June, 1888. 

9101. Repucinc the Vipration on the Hanpies of 
Bicyc.es, G. Whitehouse, Smethwick. 

9102, AcruaTiING the Knire-Bar in Rearinc and Mow- 
1no Macuinegs, J. Grant and T. Harrison, Leeds. 

9103. Comp FounpaTion for BEe-HIVES, W. Moffatt, 
Wickwar. 

9104. Dryine Stoves, R. Crooke, Liverpool. 

9105. Dyemne and Scourinc Wootten Yarns, J. 
Anners and P. McLean, Galashiels. 

9106. Preparina Puvp for Parer-MAKING MACHINES, 

J. H. le, Glasgow. 

9107. Woven Drivine Bets, I. Jackson, Manchester. 

9108, SauTrers and SunsHaves, D. Craven, Halifax. 

9109. AXLE-Boxes and Lusricatinc Cups, T. H. 
Ramsden, Bramhope. 

— sa over the Leaves of Music, W. Kershaw, 


8. 
9111. Printino, &c., Faprics, J. Cumming, Mid- 


** 
” 


jothian. 

9112. Drawine and Rutine Pen, R. G. Jones and J. 
H. Butterworth, Rochdale. 

9113. Brip.e Bits, C, F. Young, jun., and R. Cowe, 
Gh: A 

9114. Currine-orr THrEAps in connection with Boor- 
SEWING Macuings, J. Claydon, Sheffield. 

9115. Razor Srror, C. Davies and H. J. Hampson, 
Manchester. 

9116. Woop Woot or Woop Straw, 8. and T. Cooper, 
jun., Manchester. 

9117. TuRNwReEst PLovons, R. Bawden, South Molton. 

9118. CLeaninc the Revotvinc Russers used in 
DrawinG Frames, T. Watson, London. 

9119. Vats, H. Kenyon, Clayton. 

9120. Letrer-Fites, H. C. Capel and J. Young, 
London. 

9121. Vatves, H. D. Richards, London. 

9122. Brace Fittinaes, M. Coré, London. 

9123. Manuracture of Soap, T. 8. Steen, London. 

9124. Printine on Fasrics, J. Kerr, London. 

9125. Raiway S.Leerers and Caairs, A. Lion, 
London. 

9126, WasHine Macuines, F. Hocking, Liverpool. 

9127. Pir Props, &c., W. Firth, London. 

9128. Tupes of Winp Instruments, C. T. Giorgi, 
London. 

9129. Dots, H. Y. Dickinson, London. 

9130. AuTomaTic Comn-acTuATED Box, H. Y. Dickinson, 


mdon. 
9131, Avromatic TunE-PLayine Top, H. Y. Dickinson, 


mdon. 

9132. Currinc Corn and other Grain into Mzat, T. 
Ww e, Glasgow. 

9133. Consumine Smoke, R. H. Mitchell, London. 

9134. ProvectTILes or SHEeLis, M. Delmard, London. 

9135. Docrorina Rotvers of Caico PRinTING 
Macuines, J. Kerr and M. Handley, London. 

9186. PressuRE and Vacuum Gavuces, J. Jackson, 
London. 

9137. Fire-arms and their Cartripces, C. Wells, 

ndon, 
9138. Fan-Licut Openers, F. J. J. Gibbons, London. 
9139. Tonacco Pirgs, P. D. Hedderwick, London. 


9140. Toot for Currinc Metat Pipes, H. Kéttgen, 
London. 
9141. Execrriryinc Apparatus, C. Huelser. — (J. 


Miiller, Germany.) 

9142. Uritisation of the Fiow of Water in Sewers, 
W. Griffiths, London. 

9143. Fire-arms, C. W. P. Bouverie and W. Balch, 


ndon. 
9144. CaramentIAL Sacks, O. Stengert, O. Wagler, and 
W. 8. Watson, London. 


. ArRtiriciaL Woot, &c., R. Haddan.—(P. Mol, 
Belgium.) 

9146. CrLosinc Botries, W. E. Gedge.—(The firm of 
Berthe, Wulveryck, and Servas, France.) 

9147. CouprLine, &c., for Wire Ropes, C. Holcroft, 
Lendon. 

9148. Rivas of Rine Srrnninc Frames, J. J. Bourcart, 

mdon. 

9149. FLasH-LiGHT SIGNALLING INSTRUMENT, W. G. 
Stone, London. 

9150. AcruaTine Points and Sicnats on Rai_ways, 


. E. Carr, London. 
9151. Steam Boxers, P. F. Dundon, London. 
9152. Ca AFHS, J. A. Clé and E. Clé¢ 








Beurret, London. 

9153. SeparaTine O11 from FEeep-waTeER, H. H. Lake. 

D. Donahue, United States.) 

9154. Baxt or Fioat Vatves, C. E. Gittins, London. 

9155. Harvestinc Macuines, J. Hornsby and J 
Innocent, London. 

9156. Inpicatinc Money Recetver in Excuance for 
Liquor, &c., F. E. MacMahon, London. 

9157. Bicycies, &c., J. H. Carter, London. 


23rd June, 1888. 


9158. Steam Enarnes, &c., A. Morton, London. 

9159. AppLIaANces used by Topacco Smokers, A. C. 
and C, 8, Snell, Saltash, 

9160. Fo_pine Cuarrs, C. Opel, Berlin. 

9161. WHeat as a SusstituTe for Soap, A. Macqueen, 
Tunbridge Wells. 

9162. — Rarrers of Buitpines, J. Holden, 

ndon. 

9163. WaTeR-cLosets, T. W. Twyford, Birmingham. 

9164. ExpLosives for use in Firg-arms, T. G. Hart, 
London. 

9165. ArracHinc SypHon Traps to Sinks, &c., M. 
Wilson, Liverpool. 

9166. Propuction of Iopine, &c., H. Suilliot and H. 
Raynaud, Manchester. 

9167. AuromaTic Batances, C. Schenck, London. 

9168. Van Doors, J. Angus, Glasgow. 

9169. SteeRInc MecuanisM of Bicycies, G. Hookham, 
Birming] 

9170. Apsustment of Fiats to CyLinpers in REVOLV- 
1na Fiat Carpineo Enornes, J. Bullough, Halifax. 
9171. Evecrric Liontine for Raitway Trains, W. E. 

Langdon, Derby. 
9172. Pistons, W. Ford, Manchester. 
9173, ADJUSTABLE Music Stoots, &c., J. Glendenning, 


London. 
9174, arene for Gas Jets, W. L, Pilkington, Liver- 


9175. Picker SprInDLe of Looms, E. Keighley, Halifax. 

9176. Fireproor Curtains for THEATRES, C. M. 
Duplany, Birmingham. 

9177. Screws of Stay Rops, &c., of TELEGRAPH PoLeEs, 
H. C, Jobson, Londun, 

9178. Compina Macuines, E. Bottomley, H. Lister, 
and G,. Thewlis, Bradford. 

9179. Operatine Locks, J. F. Thompson, Newcastle- 


on-Tyne. 
“— Cupping and Reapinc Macuines, A. Muir, 


Ww. 

9181. Hotper for Binns, W. Kéllman and J. F. Kay- 
ser, Sheffield. 

9182. Meta Screw Cap for Umbre.ias, W. Binstead, 
Great Yarmouth. 

9183. Bortine Suaar, G. Fletcher.—(C. 7’. Matthey, 
Demerara.) 

9184. VenTILATING DweL.inas, E, J. Tobin, London. 

9185. Box, A. H. Storey, London. 

9186. Macuinery, &c., for Brusaino Hair, E. Fox, 
London. 





oe. Sose for Po.isninc Marsie, E. A. Ashley, 


urne, 

9188. CooLtrnc Process, H. E. Newton. — (Messrs. 
Langen and Hundhausen, Germany.) 

9189. Haymaxers, E. C. Blackstone, London. 

9190. Szcurina Hose Pipes to House Taps, C. Darrah, 
London. 

. Sream Jet Apparatus, &c., J. J. Meldrum, 
Liverpool. 

9192. Stanp, F. W. Hinchliffe, Fargate. 

9193. SusPENDING ARTICLES to the WALL, J. P., sen., 
and P. P. Coninck, jun., London. 

9194, Detiverinc MeasuRED Quantities of Liquip, 
J. Bowie and J. C. Duke, London. 

9195. Nai. Hoox, B. J. Diplock, L. B. I. Hamilton, 
and St. C. K. M. Stobart, London. 

9196. Lamps, J. Matton, London. 

9197. Ox1p1sinG the SurFace of Merats, G. W. Gesner, 
London. 

9198, eg H. W. Jeffryes, London. 

9199. Lamps, F. Morgan and F. Villani, London. 

9200. Coin-FREED Goops’ DELIVERING APPARATUS, J. E. 
Poore, London. 

9201. Stoppers for Borries, Jars, &c., J. H. Evans, 


ndon. 

9202. Cure for Suspenpinc Hats, &c., W. Wass, 
London. 

9203. ExtincuisHine Fires, F, A. Messer and W. F. 
Thorpe, London. 

9204. PRESERVING Impressions, W. Hauer, London. 

9205. Wire Mats. W. W. Bostwick, London. 

9206. GaLvanic Batreries, C. Liitcke and P. George, 

mdon. 

9207. Propettinc Bicycies, &c., H. Thomson, 
Buckden. 

9208, ORNAMENTING Grass, F, Russell, London. 
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9209. Mongy Boxes, A. Sigmund and C. Strube, 
London. 

9210. APPLYING ANTISEPTIC AGENTS to Beer, A. Boake 
and F, G. A. Roberts, Stratford. 

9211. PHotocrapHic Exposinc SHutrers, 8. D. 
McKellen, Manchester. 

9212, Catoric Enaings, J. Trewhella, Llanelly. 

9213, CrrcuLaR Raitway, I. Moyer, T. Paul, and B. 


Wright, Grimsby. 

9214. Wrincinec and Manouine Macuine, T. Prideaux, 
Birmingham. 

9215. SoLe-MouLpInG Macuines, J. M., J., A. J., and 
8. A. Gimson, Leicester. 


9216. Mousse Traps, G. Wilson, London. 

9217. Fasteners for Doors, &c., E. Eite and H. E. 
Gooch, ee 

9218. Compinep THERapPeutic Sturrines, J. C. Weston, 
St. Leonard’s-on-Sea. 

9219. Orcan Stoors, J. E. Barkworth, Ely. 

9220. HicH-speep Governors for Enoryes, W. Smith- 
son and W. Pickup, London. 

9221. Cuasps and Souitarres, T. C. Mills, Belfast. 

9222, PeRaMBULATOR Bopies, &c., T. Luckett, Bir- 
mingham. 

9223. PeramMBuLaTors, &c., E. Borsey, Ashton-under- 


Lyne. 
9224. DistripuTion of ELectric Currents, G. Hook- 
ham, Birmingham, and R. H. Housman, Broms- 


grove. 

9225. BLowinc Grass Borttves, &c., 8. Sheppard, F. 
Hazlett, and 8. J. Cluff, Dublin. 

9226. PHotocRaPHic DeveLopine Disu, G. A. Dean, 
Isle of Man. 

9227. Batt Castor for Carrs, &c., C. Copus and 
H. D. Booth, London. 

9228. Sitverino Grass, J. Syer, Manchester. 

9229. Srsam and Water Repucine Vatves, E. Whiteley, 
Huddersfield. 

9230. Feepina ComBinc Macutnes, F. T. Pollard and 
R. Atkinson, Leeds. 

9231. Sorrrarres, &c., F. N. Cookson, Birmingham. 

9232. FootBaxis, J. Vickers, London. 

9233. Wixcu Fittrne, 8. Allcock, Redditch. 

9234. Bots, J. H. Cartland, Birmingham. 

9235. Carpinc Macuines, G. Josephy, London. 

9236. Looms for Weavine, P. Whittaker and G. H. 
Barnes, Halifax. 

9287. Hee, Breastinc Macuines, J. M., J., A. J., and 

. A. Gimson, Leicester. 

9238. Tea Pots, W. Wade, Longport. 

9239. Gas and Coke Propucers, T. Nicholson, Huck- 


nall 
9240. AUTOMATICALLY DISCHARGING FIRE GRENADES, 
T. V. Riordan, London. 
9241. AuromaTic Brake for PeRamMBuLaTors, T. V. 
Riordan, London. 
9242. IRoninG Macuines, E. Taylor and B, Heywood, 
anchester. 
= MecuanicaL Toy Horse, B. Twigg, Rother- 
m. 
9244, Encravine for Printine and MEzzo-TInTING, J. 
L. Mills, London. ; 
9245. Stups, Souirarres, &c., G. R. McDonald, 
London. 
9246. Device for Fire Extincuisaine, J. B. Adams, 
mdon. 
Jacoby, London. 
9248. ——- Letrers on Paper, J. C. Lindsey, 
ndon, 
9249. Governors, E. F. Delamare-Deboutteville and 
L. P. C. Malandin, London. 
9250. Form of Voxraic CE.t, Sir C. 8. Forbes, Bart., 
London. 
9251. CoLoureD Guass, H. J. Haddan.—(The Gréijlich 
Schaffgotschsche Josephinenhiitte, Germany.) 
9252. BLow-pipes, A. B. Coleman, London. 
9253. Biast Furnaces, E. Walsh, jun., London. 
9254, CONTROLLING DEVICEs, M. Drake, J. M. Gor- 
ham, E. Manville, and W. L. Magden, London. 
9255. Loom, E. Casper, London. 
9256. VeHicLes, J Wicks, London. 
9257. Bitt1aRD Scorine Boarps, R. N. Montgomery, 
London. 
9258. Hic Speep Raitways, &c, F. Engel-Gros, 


mdon. 

9259. AppLyina Bronze to Paper, R. F. Emmerich, 
London. 

9260. ComBINED GRINDING, &c., Macutnes, P. A. New- 
ton. —(The Watson and Denny Gold and Silver 
Extracting Company, Victoria.) 

9261. Hoopine Casks, A. Fruhinsholz, London. 

9262. Formine Tuses for Guy Barrexs, L. Gathmann, 


mdon. 

9263. Buckies, H. H. Lake.—(E. A. and D. L. Smith, 
United States.) ‘ - 

9264, Exrractine O11 from Fisu, H. Lissagaray and 
A. Chereau, London. ‘ . 

9265. Musicat Boxes, A. J. Boult. -(G. H. Kluge, 
Germany 


-) 
=. — Licuter, G. A. Page and R. Fallnight, 


mdon. 

9267. MovaBLe Spinpie, F. H. Roberts.—(J. Klege, 
Saxony. 

9268. InksTAND, E. Johnson, London. 

9269. AppInG MacuHInEs, C. i. Hebb, London. 

9270. MetaLiic Bow ts for Topacco Pires, G. Strese- 
mann, London. 

9271. — Pires, A. C. Emery and W. H. Tylor, 

mdon, 
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9272. Hanpies for Trunks, &c., G. Milner, jun., 


ndon. 

9278. Fastenine, &c., WoopEN Fioorine, C. Bennett, 
London. 

9274. Winpow-sasHeEs, B, Lane, Birmingham. 

9275. Router Mixts, A. H. Wallis, Basingstoke. 

9276. ATtacuIna Buttons to Fincer Puates, K. and 
R, Collier, Birmingham. 

9277. Exvecrric Automatic ANNUNCIATOR, H. Binko, 
London. 

9278. Jomntincs of Pipgs, T. Feather, Keighley. 

9279. Cigar Hoxpser, 8. H. Gillam, Bridgwater. 

9280. CoLourinc Matters for Dyeine, C. Dreyfus, 
Manchester. 





9281. CoLourinc Matrers, C. Dreyfus, Manchester. 

9282. ANTI-FRICTION JoURNAL BeaRinos, J. W. Hyatt, 
London. 

9283. PuorocraPuic Deverorina Roxes, T. W. 
Harvey, London. 

9284. CLora Currinc Macuines, G. J. W. Galster, 
London. 

9285. Makino Coats, W. Cohen, London. 

9286. Cigar Currers, C. P. Young and J. H. Thomas, 
London. 

9287. Rotary Encines, R. McCracken, Belfast. 

9288. Po.isHina, &c., Woop, H. Lyons, Belfast. 

9289. ComBINATION PENciL Case, C. Terry, Redditch. 

9290. SUPPLYING FeED-waTER to BoiLenrs, J. Rankine, 
North Shields, 

9291. Suips, C. Spinks, Glasgow. 

9292. Brooch FLower Ho per, T. Greaves and C. J. 
Dunlop, emioien. 

9293. InpicaTiNG the CoursE of a VEssEL, H, A. Chase, 


mdon. 

9294, Fire Guarps, W. Lockwood, Sheffield. 

9295. Casks, C. Wigg, Liverpool. 

9296. WasHine Macuines, C. R. Nixon, London. 

9297. Vices, &c., G. H. Richmond and J. Whetnall, 
London. 

9298. MiLLBoaRD CuTTinc Macuines, W. C. Horne, 
London. 

Miuirary Heap Dresses, W. de W. Cater, 
London. 

9300. RaNGE FinpeER, F. Moore, London. 

9301. Wixpow, L. Whyte, W. Y. Baker, and C. J. 
Watts, London. 

9302. ExrractTine GoLp, R. F. Starkie and F. Copley, 
London. 

9303. Fituinc Non-conpuctinc MateriaL, H. W. 
Johns, London. 

9304. Wire Fasric or Wes, &., W. W. Bostwick, 
London. 

9305. Saccnarcm, J. W. Bailey and J. A. R. Greaves, 
London. 

9306. Storpperinc Borties for AERATED Liqvips, T. 
Terrell, London. 

9307. Botries, W. Kilsby, Southwall. 

9308. DyNnaMmo-ELEcTRIC Macuines, J. Edmondson, 
London. 

9309. Wire Mats, W. W. Bostwick, London. 

9310. Gas Enaines, J. Roots, London. 

9311. Hyprocarson Enoives, J. Roots, London. 

9312. Puriryine Sewace, B. Jagger, London. 

9313. Hypravtic Brakes, A. Longsdon.—(F. Krupp, 
Germany.) 

9314. Exsectors for BREECH-LOADING FirE-arMs, T. 
Southgate, London. 

9315. SpecracLE Frames, F. A. Henninger and J. T. 
Fyfer, London. 

9316. Grips for Caste Raitways, A. J. Boult.—(Z. D. 
Dougherty, United States ) 

9317. Fastentnes for Wixpows, &c., R. J. Stephens, 
London. 

9318. Srrincep InstruMENTS, A. J. Boult.—(J. M. 
Grob and Co., Germany.) 

9319. Carnvinc Macuines, W. P. Thompson._(S. F. 
Moore, United States.) 

9320. SACCHARIFICATION of Susstances, A. H. J. Berge, 
Liverpoo! 

9321. Paper, L. G. Danielson, Liverpool. 

9322. Braces, T. 8. Ingham, Liverpool. 

9323. CLEANING CoTTon Seep, W. H. Stead, Liverpool. 

9324. ScaLE in Steam Borters, J. W. C. Hamilton, 


verpoo 

9325. Bicycies, W. P. Thompson.—(W. E. Smith, ——.) 

9326. Paps for BLorrine, J. H. Robi Manchest 

9327. Cameras, P. Charles.—(B. E. N. Derogy, France.) 

9328. Fares-rnpicaTinec Devices for Cass, H. H. Lake. 
—(J. A. S. Biernatzki, Germany.) 

9329. Lamps, J. A. Lee, London. 

9330. MopELs of Pianos, W. Waddington, London. 

9331. Re.ays, F. Stitzel and C. Weinedel, London. 

2332. Rams, F. Stitzel and C. Weinedel, London. 

9333. ps, H. Pidot and H Pautier, London. 

9334. Storine Arr, F. E. MacMahon, London. 

9835. Pen, C. V. Burton, London. 

9336. 

9337. 

9338 





. OPENING Books, W. E. Burton, London. 

. Marine Proputsion, W. M. Jackson, London. 

. GRinpineG Fiint, W. Boulton, London. 

9339. Srrarsinc Pup, T. Goodall and T. Webster, 
London. 

9340. Motive Power, G. Wald and E. Rigal, London. 

9341. SHors for Horses, C. J. Jutson and F, A. 
Pou , London. 

9342. Pistons, C. D Aria and O. Chemin, London. 

9343, Vice, F. Hodges, London. 
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9344, Pump, J. C. Blunt, London. 

9345. ELECTRICALLY PROPELLED Boats, R. R. Hutchin- 
son, London. 

9346. PortaBLe, &c., Ratways, R. R. Hutchinson, 
London. 

9347. Locxine the Doors of Rartway CARRIAGES, F, 
H. Berry, London. 

9348. BREECH-LOADING Frre-arMs, W. Ford and J. 
Clifford, Sutton Coldfield. 

9349. Stipina Seats for Row1ne Boats, J. W. Waller, 


yde. 

9350. Sewinc Macuines, W. P. Thompson.—(4. M. 
Moore, United States.) 

9351. Couptines for Rattway VEHICLES, G. Newman, 
Liverpool. 

9352. Courtine Pires, A. A. A. Muller and G. A. P. 
Roger, London. 

9353. TigHTENERS for Drums, W. P. Thompson.—(G. 
Van Zandt, United States.) 

= KitcHEN Fenpers, AsH-pans, W. P. Eglin, 


ax. 

9355. Ciips for CLoruine, &c., W. B. Shorland, Man- 
chester. 

9356. Revo.vine Lamps, J. Horrocks, Manchester. 

9357. Composition Paste for Mitt Bextine, &c., J. 
Holt, Aston. 

9358. Stoves for BuRNING MINERAL O1Ls, &c., J. Lind, 
Liverpool. 

9359. Tippinc CIGARETTES With Pure Gotp Lzar as a 
Movtupiece, A. Strauss, London. 

9360. VENTILATORS for INDUCING FLUID CuRRENTS, J. 
and W. Cormack, Glasgow. 

9361. APPARATUS for CLEANING Boots and SHogs, G. 
Bumstead, Diss. 

9362. InsERTING RuBBER Rinos in Metay Tires, J. 
Shaw, Manchester. 

9363. Gas Burners, W. H. Pike, Newcastle-upon- 


'yne. 

9364. Woop Woo. or Woop Srxaw, 8. and T. Cooper, 
Manchester. 

9365. Copper Borers, L. Marshall, Halifax. 

9366. Rrnc Spinninc and Dovusiine Frames, A. W. 
Metcalfe, ‘ax. 

9367. REVERSIBLE ToasTING Forks, A. Clough, Hyde. 

9368. Cuttina Cane Sticks into Larus, T. M. Culpan 
and G, Appleyard, Halifax. 

9369. Maxkine and Preparine O1s, J. Campbell, 
Dundee. 

9370. Puririer for Sortine, &., Mippiinas, G. F. 
Thompson, Liverpool. 

9371. Sewine Macuings, T. M. Cockroft and R. Farmer, 
Sheffield. 

9372. Winpinc Macuines, C. and J. H. Whitehead, 
London. 

9373. Lire-SaAviING Apparatus for Use at Sea, 8. T. 
Osborne, London. 

9874. Kiosk, L. Jost, London. 

9375. Worxine Swine Boats by Steam, W. Cartwright 
and H. Cracknell, London. 

9876. CHuRNs, T. Sheldon, London. 

9377. —- Water, R. E. James and A. Haley, 

ndon. 

9378. TELE-TRANSFER, A. McK. Cochrane, London. 

9379. GRINDING MILLs, W. T. Oschwald, London. 

9380. TreaTING Ecos, A. N. Ford, London. 

9881. ELectric Batrerters, A. Imschenetzky, London. 

9382. Grinpine the “ Revo.vine Fiats” of CaRDING 
Enaines, J. E. Platt and J. Fidler, Manchester. 

as Pee MecuanisM, M. Prandstiitter, 

mdon. 
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9384. Busties, G. R. McDonald, London. 

9385. Receptacies for Foop, H. H. Lake.—{F. G. 0. 
Ehle, United States. 

9386. Stop Vatves, W. N. and R. T. Baines, London. 

9387. Sprynrve Tops, G. Cole and F. Jewell, London. 

9388. Sewer and other Pirz Joints, A. Ramsden, 
London. 

9389. Matcu-Box, &c., F. E. V. Taylor, London. 

9390. Lusricators, G. Cowdery, T. Perry, and J, B. 
Hyslop, London. 

9391. Sopium and Potassium, W. G. Forster, London. 

9392. MANIPULATING ARMOUR-PLATES, A. Wilson and 
8. Oates, London. 

9393, TyPr-wkITING Macnings, J. Fleming, London. 

9394. Drepernc Apparatus, Letellier and Grandin, 
London. 

9895. DrEepGiNe Apparatus, Letellier and Grandin, 
London. 

9396. Frttinc Matcu-noxes, N. M. Strém, London. 

9397. CLip AtTacuMeNT for Suirts, &c., H. Farmer, 
London. 

9398. Rockets for Sicnatiine at Sea, F. Hargrave, 
London. 

9399. RecuLatrnc Wrist Currs in Position, T. 0. 
Jacobsen, London. 

9400. Composition for Waxine Fioors, G. Ulbing, 


9401. ALconotic Fermentation, V. d'Ostachiewicz 
and L. de Gerlicz, Paris. 


28th June, 1888, 


9402. Kyorrep Mssx Fasric, F. W. Rawstron, Shelf. 

9403. Mareriats for Fioors, &c., W. T. and L. P. 
Symons, Litcham. 

9404. Specracies for Reapinc and Wa kine, A. C. 
Vaughan, Bristol. 

9405. ALTERNATING CURRENTs of Exectricity, R. F. 
Yorke, Redhill. 

9406. Spmvninc Fiyers, &c., J. Shaw, Bradford. 

9407. Looms for Weavine, E. Maertens, Bradford. 

9408. Drawinc-orr, &, Rotiers, J. Brook and J. 
Taylor, Bradford. 

9409. SasH Fasten J. W. Saunders, Birmingham. 

9410. Dorrinc the Bospins from Spinninc FRaMEs, 
H. Lowe, Manchester. 

9411. Putprsc Marexiats used in Makrnc Paper, J. 
Groome, Halifax. 

9412. Locxine Nuts of Rais, J. T. Kerby, London. 

9413. Hyprav.ic Rams, T. C. Molesworth, London. 

9414. Stanparps for Wire Fencine, M. Amos, Bristol. 

9415. Comprvep Motor for Repucine the Consump- 
TION of Coat in Prope tine Lanp, &c., ENGINEs, J. 
Cowan, Glasgow. 

9416. Boiters for Heatine Apparatus, J. Hartley and 
J. E. Aspinall, Manchester. 

9417. Preventinc the BackwarRD Motion of Tram- 
cars, A. and J. Gemmell, Newcastle-on-Tyne. 

9418. PortaBLe Pyecmatic Apparatus for DRESSING 
Stonz, J. J. Mann, R. A. Smith, and C. M. Dorman, 
Manchester. 

9419. Wixpinc Yarns or Toreaps, G. H. Holden and 

‘ worth, Manchester. 

9420. Syrinces, M. Overlach, London. 

9421. Heexs of Boots and Suogs, W. F. Hart.—{C. S. 
Larrabee, Germany.) 

9422. Buttons, T. S tz, Manchester. 

9423. Furnaces, J. and R. B. Bonthrone, Falkland. 

9424. Biastinc CarTripcgs, 8S. Shaw, Manchester. 

9425. Hor Arm Encives, H. Robi , Manchester. 

9426, ees 1. 8. Lodge and J. Turner, Hudders- 








9427. SELVEDGE Motions for Looms for Weavine, W. 
Smith, Manchester. 

9428. Stream Enorves, A. Gough, jun., London. 

9429. Dryixc Spun Corton, &c., 8S. Mason, jun., 
London. 

9430. Preparinc Raw Corton, &c., 8. Mason, jun., 


mdon. 
9431. Apparatus for WasHine CLotues, J. Williamson, 
London. 
2432. Kerries, &c., T. M. Houghton, London. 
9433. Bicycies, J. Toy, Helston. 
9434. Macurives for Drivine Naits, J. Boothman, 


iter. 
9435. Savine of Lire from Fire. A. G. Hopkins, Kid- 
d ter. 


9436. VarnisHEs, C. Harrop.—(W. D. Field, United 
States.) 

9437. ARTIFICIAL FvEL, J. Morris, London. 

9438. Frre-escaPe, 8. Salter, London. 

9439. Catoric Enorves, C. Wells, London. 

9440. DentaL Piates, A. Jamieson, London. 

9441. Eve-ciasses, J. Bro , London. 

9442. Ser Squares, M. J. Lausdell, London. 
443. Water Suppty in Harsours, H. J. Haddan.— 
(RK. Q. Montserrat, Spain. 

9444. Sarery AppLiances for Venicies, V. C. di Ter- 
golina, London. 

9445. Tents, C. B. White, London. 

9446. H E, The Kjébenhavns Hesteskofabrik 

and L. Meyer, London. ‘ 

9447. Spmexinc Mugs, J. Y. Johnson.—{(Za Société A. 
Grandjeans et Cie., France.) 

9448. Agrostats, J. Beugger, London. 

9449. Harpentnc of Prosectites, &c., A. Anderson, 
London. at 

a , > ~harccae Fiow of Gasss, H. T. Hillischer, 


mdon. 

9451. Stor Cocks, J. A. and J. Hopkinson, London. 

9452. MicRoMETER Measurine Apparatus, H. Horst- 
mann, London. 

9453. Botr.e Storrerine, 8. H. Musgrave, London. 

9454. ReoisTeRIne the Issue of Tickets, D. R. O’Sulli- 
van, London. 

9455. Macuine Guns, J. G. Accles, London. 

9456. Pire Fasrics, 8. C. Lister and J. Reixach, 
London. 

9457. TemPERING or Harpentnc STeeEt or Iron, G. 
Theodossieff, London. 

9458. TaBLes for use at Sea, H. Burrell, London. 

9459. TrcTrxe Casks, E. Hammond, W. K. Bishop, and 

. L. Bacon, London. 

9460. MuLet Gaveg, C. J. G. Kinslow, London. 

9461. Mowinc Macuixes, W. McI. Cranston.—(The 
Walter A. Wood Mowing and Reaping Machine Com- 
pany, United States.) 

9462. ReEMovABLE Neckti£ or Scarr, E. Foucault, 


Paris. 
9463. SHreLp for Hawps in Opentnc Bortues, F. W. 
Lewis, London. 











SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


378,976. Tuse, M. L. Ritchie, New York, N.Y.—Filed 
October 10th, 1887. 

Claim.{1) The wrought iron or steel tube, with 

the end closed by conical co tions, welded 


rruga’ 
together at the apex, substantially as set forth. (2) 


[378,976] 





The wrought iron or stcel tube, with the end alosed by 
conical corrugations, welied together at the apex and 
to an inserted plug, substantially as set forth. 


379,024. Breecu-Loapinc Orpnance, 7. Nordenfelt, 
Westminster, England.—Filed May 26th, 1887. 

Claim.—The combination of the the breech 

block movable in the breech-opening having the 





recess or recesses B?, the guide ribs on opposite 
surfaces of the breech 0; ning, the corresponding 
guide grooves in the breec. lock, the solid abutment 
behind the breech block, the axis transverse to the 
barrel, and the hook-like arm or arms engaging the 
recess or recesses B? and acting on opposite walls 


iimm 


S\ 
~—i@ 













thereof to open and close the breech, whereby on 
turning the axis to open the breech the breech block 
is moved first rectilinearly and transversely to the 
barrel, being then confined to this movement by the 
guide ribs and abutment, and next is turned about 
the axis, substantially as set forth. 


379,098. Macuine ror Diccinc, CLEANING, AND 
AssorRTING Potato EB. A. and F. Cumeron, Tin- 
mouth, Vt.—Filed November 2nd, 1887. . 

Claim.—{1) The combination, with the riddle M, of 
the guide frame Z, having grooves z z and slots m3 m3, 
the shaft A*, having cranks a a, journalled in the frame 

C, and the arm al, with an eye on its upper end, the 

lever Cl, connected by a pivotted bolt with said shaft 

eye, the pivotted pitman C2, and the hand lever C°, 
whereby the pitch of riddle in going up and down hill 


a 





may be regulated, as set forth. (2) In a potato digger, 
the shaking riddle M, consisting of ice eae x» a | 
the transverse wires ml, the latter passing through 
the opposite sides of the said frame and then bent 
back over the riddle at an acute angle, as and for the 
a set forth. (3) In a potato digger, the com- 

tion, with a shaking riddle M, of the gatherer R, 


are formed by a conductor approached thereto, which 
constitutes one pole, while the metal itself constitutes 
the other pole, as and for the pw hereinbefore 
set forth. (2) In the hereinbefore-described process of 
joining metals by means of the directly-applied electric 
current, the method of confining the melted metal 


[379,453] 





within bounds, and also of obtaining a smooth and 
finished weld, which consists in applying to the sides 
or edges of the parts to be joined during the welding 
operation dams of conductive mates having elec- 
trical connection with said parts, substantially as 
hereinbefore set forth. 

379,397. Gas Enorne, J. N. Hopkins, Brooklyn, N.Y. 

—Filed April 20th, 1887. 

Claim.—(1) In a gas engine, the combination, with 
the cylinder, cylinder head, and piston having a 
hollow prolongation at the inner end thereof, chal ga 
forated plate mounted on a fixed support sec to 


(379,397) 





having the opening r, and the roof board Q, 
fenaliy downward from its longitudinal middle, 
whereby the potatoes may be assorted, as described. 


379,297. Vatve-Factne Device, C. P. Weiss, Susque- 
hanna, Pa.—Filed October 19th, 1887. 

Claim.—{1) The combination, with the foot A, having 
the arm a and the ed neck al, of the feed screw 
B, the spindle C, having the collar cl, and the cutter 
holder D, attached to the spindle and carrying the 
removable cutter E, substantially as and for the pur- 
pose set forth. (2) The combination with the feed 
screw B, of the spindle C, having the collar cl, the 
annular cutter holder D, having the flange d and the 
enn di, and the removable cutter E, seated in the 

older D, and locked by the pins d!, substantially as 
described. (3) In a globe-valve-refacing tool, the com- 
bination, with the body and the cutter supported 





thereby, of a removable threaded collar for receiving 
and holding the gland of the valve, substantially as 
described. (4) The combination, with the body having 
a ring a2, of the screws G and the threaded collar F, 
provided with the grooves / /1, substantially as de- 
cribed. (5) The combination, with the foot A, having 
the arm a, the threaded neck al, the ring a?, and the 
legs a3, of the screw B, the spindle C, having collar cl, 
the cutter holder D, and removable E, and the 
threaded collar F, removably secured in the ring a2, 
substantially as described. (6) In a globe-valve- 
refacing tool, the combination, with a dle, of the 
cutter holder D, consisting of a flat ——s @ pro- 
jecting flange ¢, substantially as descri 


379,335. SHARPENER FOR REAPER AND MOWER 
Braves, L. P. Sefton, Toronto, Ontario, Canada.— 
Filed October 8th, 1887. 

Claim.—{(1) As a new article of manufacture, the 
improved wy yd for mower-knives, the same being 
composed of the body A, having an approximately 
diamond shape in cross-section, such body and the 
handle C being formed in ly from a composition 
whose chief ingredient is emery, and the link stiffener 


WWM’ 





D, embedded in the device longitudinally, as shown 
and described. (2) The mower-knife mer con- 
sisting of an internal metal stiffener, and the body A 
and handle C, both formed from an emery compusi- 
tion, the said body being approximately diamond- 
shaped in cross section and having the opposite edges 
which are farthest apart curved, as shown, for the 
purpose specified. 

379,453. Workinc Metats by Execrricity, N. de 
Benardos, St. Petersburg, Russia,—Filed December 
28th, 1887. 

Claim.—{1) The improvement in the art of joining 
metals by means of the directly-applied electric cur- 
rent, which consists in forming a pocket between the 
edges of the pieces of metal to joined together, 
placing metallic — or pieces therein, and then 
melting or fusing said scraps by means of the voltaic 
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said cylinder head and held within the prolongation 
of the piston, substantially as specified. (2) The com- 
bination, with the cylinder A, having the head c, and 
er B, having the hollow cylindrical prolongation 

, of the rod G, projecting inwardly fromjthe head c, 
and the perforated plate F, mounted adjustably on the 
said rod G, substantially as specified. (3) The combi- 




















nation, with the cylinder A, having the head c, and 
the piston B, having the hollow cylindrical prolonga- 
tion C, of the plate F, provided with countersunk per- 
forations, and supported in a fixed position within the 
rolongation of the piston, substantially as specified. 
by The combination, with the power cylinder of a 
gas engine, of a branched air-pipe, having its ends 
opposite each other, substantially as specified. 


379,463. Fountarn Brush For MUCILAGE AND OTHER 
Liquips, A. C. Harrington, Richmond, Va.—Filed 
March 18th, 1887. 

Claim.—(1) In a fountain brush for mucilage and 
other liquids, the combination, with a reservoir for 
containing the liquid, of a tube, through which the 
liquid passes to a brush, and a spring valve located 
within said tube, which opens when pressure is applied 





to the reservoir and closes when the pressure is 
removed, substantially as described. (2 a foun- 
tain brush for mucilage and other liquids, the com- 
bination, with a reservoir, of a feeding tube, a brush, 
a spring valve, which is located within said tube, as 
shown and described, and a set screw for regulating 
fe movement of the valve, substantially as herein set 
orth, 


379,672. Ant oF Maxtnc Dry-sanp Cores, J. H. 
Blessing, Albany, N.¥.—Filed January 21st, 1885. 

Claim.—(1) That improvement in forming cores for 

valve-casing casti which ists in first forming 





and partially drying a preliminary core containing a 


(379672) 





il 











circumferential groove for producing the circular 
flange which forms the valve-seat, and then, after 
lacing the dried preliminary core in another core- 

x, forming thereon the several cylindrical stems, as 








herein described, so as to complete the casing-core as 
an entirety, in the manner herein described, (2) A 
partially dried preliminary core A provided with a 
circumferential groove a as a nucleus for and to be in- 
corporated in the finished core, as herein specified. 


,466. Recutation or Etxecrric Motors, D, 
Higham, Philadelphia, Pa,—Filed June 29th, 1887, 

Claim.—An electric motor having its field-magnet 

pole-piece faces laminated transversely to the direction 


379,466 








of rotation of the armature, and having main coils on 
the cores and distorting coils applied to the pole-pieces, 
substantially as and for the purpose set forth. 
379,467. Reautation or Execrric Motors, D. 
Higham, Philadelphia, Pa.—Filed June 29th, 1887. 
Claim.—An electric motor having a field magnet 
with consequent poles and pole-piece faces laminated 
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transversely to the direction of rotation of the arma- 
ture, in combination with main coils and distorting 
— oN cores, substantially as and for the purpose 
set fort! 


379,656. RarcnetT Mecnanism ror Saw MILt Set- 
works, W. F. Parish, Minneapolis, Minn.—Filed 
May 24th, 1886. 

Claim.—The combination, with the ratchet-wheel 
of the pawl-carrier arranged over the face of the wheel 
and having the series of openings 23 extending through 


[379,656] 






Pr 


it, the cap-plate secured upon said carrier and cover- 

ing all of said openings, the series of sliding dogs 

arranged in said Marea and the ine arranged 

in said rain between said dogs and said plate, all 

substan ly as described. 

379,674. Uritisine Gasrous Expiosions as A MoTIvE 
Fonce, T. H. Bolmer, New York, N.Y.—Filed June 
st, 7. 

Clam.—{1) An apparatus for t itting motive 
power by a current of liquid, the combination, with 
an explosion chamber, one or more pipes and one or 
more valves controlling the same for introducing an 
perme ee Sigutiee d to _ ’ — rt 
regular rvals, an connections for explod- 
ing said material or compound within said chamber, 
of two tubes connected with said chamber, through 


379,674 ] 








Da. 


















































which the liquid used for transmitting motive power 
is admitted and ejected, and reversely acting valves 
capable of adjustment to act either as inlet or outlet 
valves of said liquid, essentially as herein set forth. 
ome combination, with the explosion chamber A, 

the tubes B B!, connected therewith on reverse 
sides of said chamber, and the reversely o 4 
valves D D1, capable of adjustment to act either as 
inlet or outlet valves, substantially as specified, 
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ON THE CONSTRUCTION OF FURNACES FOR 
BURNING LIQUID FUELS. 
No. VIL 

The storage of liquid fuel on board ship.—The best 
directions for the storage of liquid fuel on board ship will 
be found in the regulations issued by the Russian 
Government! for the heating of the steamers of the 
Caspian Sea with mineral oil residuals, Suggestions may 
also be gathered from published descriptions of arrange- 
ments that are now made on board ship for this purpose, 
petroleum being no longer stored in casks, but carried 
across the ocean in specially built vessels. 

In treating this subject we must take into considera- 
tion (a) the circumstances that must be kept in view in 
the construction of oil bunkers; (5) the construction and 
arrangement of the bunkers; (c) precautions against 
explosions, 

(a) The factors to be kept in view in the construe- 
tion of ow bunkers.—Whereas oil has hitherto been 

stored on board ship in separate receptacles, the weight 

of which was very considerable; it has been proved that 
in the case of modern tank ships petroleum can be stored 
in bunkers as easily as coals if the following fac- 
tors be kept in view:—(1) The expansion of the oil 
with every rise of temperature; (2) leakage through the 
seams; (3) the separation of the water which is always 
present in the oil; (4) the effect on the stability of the 
vessel produced by the gradual emptying of the bunkers; 
(5) the carrying off of the gases given off by the oil; 
(6) keeping the oil away from heating surfaces; and 

(7) warming the oil in times of severe frost. 

(1) The expansion of the oil by every rise of tempera- 
ture, which may be occasioned by the radiant heat of 
boiler fires, as well as by the tropical heat of the bunkers 
themselves, is very considerable. The coefficient of 
expansion of the different oils varies, according to ex- 
periments made by St. Claire Deville, from 0°0007 to 0:0009, 
so that a rise of temperature of 22 deg.—23 deg. C. suffices 
to create an increase in the volume of the oil of from 1°5 
to 2 per cent. If the bunkers then should be fully 
charged at the commencement of the voyage, they must 
be fitted with such an appliance as will enable them to be 
enlarged or reduced according to the rise or fall of the 
temperature. 

(2) Leakages occur through the peculiar tendency of 
the oil to ooze through seams and joints that are perfectly 
water-tight. This peculiarity, however, is less marked in 
the case of thick or coarse oils, and is consequently not so 
great in residuals as in the oil itself. In the case of the 
latter, the loss in cargoes sent in barrels is estimated at 
2 per cent. In bunkers, where, in proportion to the 

* volume of oil, a much smaller length of seam is requisite, 
this loss, especially when the caulking has been carefully 
carried out, is very much less, We may, therefore, assume 
that the leakages of the oil residuals in bunkers do not 
attain greater proportions than about 1 per cent. of its 
eutire weight. 

(3) The separation of the water from the oil during its 
storage in the bunkers is absolutely indispensable, with a 
view to the avoidance of interruptions in working, 
such as the extinction of the gas flame, as well as the 
prevention of loss of heat. This water gets mixed with 
the oil either from atmospheric depressions during carriage 
on the railway, or else saa its admission by accident 
on board lighters, &e. 

(4) The effect on the stability of the vessel, especially in 
the case of well-fitted crossbunkers, ma very dan- 
gerous. Ifa certain depletion of the bunker be taken for 
granted, it will be seen that the rolling of the ship must 
cause the displacement of the oil. 

(5) It is absolutely necessary to carry off the gases 
generated in the oil by heating and agitation, which 
spread themselves along the surface of the oil, otherwise 
there is a considerable danger of fire or explosion. 

(6) It is, for the same reason, of equal importance to 
prevent any oil that may have oozed through the sides 
of the bunkers from getting near the furnaces or the 
heating surfaces. But, apart from this, the smell of the 
constantly dribbling oil evaporating near the fire-boxes 
would very quickly become unbearable for engineers 
and stokers. 

(7) In cases of severe frosts or in voyages in high 
latitudes it is imperative to keep the oil warm, so as to 
maintain it at a sufficient state of thinness, otherwise its 
density would become too great for practical use, and for 
this reason the oil should pwn be kept at a temperature 
of 12deg.C. By this means water, as well as all other 
foreign substances, are easily separated from the oil. 

(b) The construction and arrangement of the bunkers.— 
The above considerations, as well as the regulations of the 
Russian Government already referred to, enable us to make 
the following rules for the construction of oil bunkers. 

(1) Wood must not be used for the walls, floors, or 
covers of the bunkers, as it is too combustible a material. 

(2) New vessels that have to be fitted at once with oil 
bunkers must have double partition walls fitted to all 
those parts bordering the engine and boiler space. It 
would be advisable to keep the spaces between these 
partitions filled with water, or, at any rate, to have a 
collecting tank at their deepest point, so that any oil 
which may ooze out of the bunkers and find its way there 
may thus be collected and pumped out at intervals. Any 
gases that might form in these spaces where they are not 
filled with water should be cleared out by a steam ejector. 
No sluice valves or other openings should be fitted to 
these partition walls. In fact, every precaution should be 
taken to prevent the oil from getting into the boiler and 
engine space. 

3) The shell and the double bottom can, in the case of 
new ships, be turned into the immediate boundaries of the 
oil bunkers when they are well rivetted at these places 
like boilers, and after they have been subjected to a cold 
water test of a pressure double what they will later be 


if 


exposed to. This according toSwann is the method adopted 
by Messrs, Armstrong? for their ships. Asan example ofa 
rivetting for an oil ship, by Messrs. Gray and Co.,? of West 
Hartlepool, the following data will be useful :—The inner 
double bottom, which forms the lower boundary of the 
oil bunker, had tin-plates that were 15mm. thick, the 
rivets were 16 mm. in diameter, and stood 57mm. apart. 
The shelltin-plateswere 16—17°5 mm. thick,and the rivets 
were 22 mm. in diameter, and were in the longitudinal 
rivettings 63°5 mm. and 70 mm., and in the cross-rivettings 
70mm. and 76mm. apart. Where rivets of 19mm. were 
used they were 60mm. to 63°5mm. apart. The rivets 
between the knees and skin were 152 mm. and 165 mm. 
apart. The overlappings in the cross-partitions were 
rivetted with rivets 16mm. thick with a distance from 
each other of 57mm. Such close rivetting, combined with 
good fitting together of the rivet holes—which were 
probably punched on the spot—careful rivetting, and 
stopping up of any interstices, are a guarantee of oil 
tightness. 

(4) The decks, insomuch as they are the boundaries of 
the bunkers, must be of sheet iron, and must be-rivetted 
as securely as the skin and the bottom. We recommend, 
should the deck be planked, to place a layer of felt or 
cement on the iron, and to coat the planks underneath 
and along the sides with lime or varnish, so as to prevent, 
ssible, their being saturated with oil. It is, however, 
safer to omit planking the deck. In the place of the 
er coalholes, manholes should be cut in the bunker- 
decks. 

(5) The old coal bunkers, although they may be water- 
tight, cannot be used as they are for oil bunkers. They 
must be fitted all round with a carefully-rivetted double 
wall; in other words, carefully-constructed tanks have 
to be built into them for the reception of the oil. 

(6) All bunkers must be fitted with self-acting filling 
appliances, so that they may be kept full until their 
contents are wanted for fuel. As we have already stated, 
a certain contraction of the oil takes place on lowering of 
temperature; besides this, a certain quantity of oil keeps 
oozing through the shell into the water, although the 
water cannot possibly get into the ship through the care- 
ful rivetting. During bad weather the oil in one of these 
partially empty bunkers becomes much agitated and 
strains the ship to its utmost, until at last it succeeds in 
escaping in large quantities through the loosened com- 
munications. These disadvantages have to be overcome 
by keeping the bunkers egntinually full by means of an 
oil tank situated above them, which communicates with 
them either together or separately. This tank does nov 
only replace the losses occasioned by leakage and diminu- 
tion of volume, but receives the expanding oil in the 
case of a rise of temperature as well. The lower the 
liquid level in this tank the less is it likely to influence the 
stability of the vessel. Cylindrical erections in the bunkers 
reaching to the next deck and containing a proper quantity 
of oil are the best. 

(7) Cross bunkers, should they be required, must be 
partitioned with two or three sections, so that when they 
are getting empty they may, by change of oil level, 
reduce the stability of the ship as little as possible. 

(8) Every bunker must be in communication with a ven- 
tilating pipe at its highest point. This pipe must be either 
separately, or after its union with a main pipe, com- 
posed of numerous such branch pipes, led on deck, and 
there carried to a considerable height as a ventilating 
pipe. To prevent an explosion of the gases as they stream 
out of this pipe, its mouth must be covered with wire 
gauze ; the suction pipe of the steam pump must be laid 
toa deep point in the bunker; this pipe conducts the oil 
into the tanks above the furnaces, from whence it flows 
into the sprinkler. Each bunker must, besides, have a 
pipe for filling itself with. 


The High-level Line of the Bolan Railway.—Summary 


combustion of mineral oil is impossible, inasmuch as it. 
does not condense any gases on its surface, and none of its 
components take up the oxygen of the air; on the con- 
trary, they are all opposed to oxidation. It is only when 
very inflammable bodies are present, such as sawdust, 
cotton wool, &., which are completely saturated with 
petroleum, that spontaneous combustion becomes at all 
possible. To avoid this danger, which the great inflam- 
mability of the oil entails, the Russian Government has 
prohibited the use of such mineral oil on board ship as 
shall have a point of ignition lower than 70 deg. C., for 
the temperature of the oil in the bunkers frequently 
exceeds 60 deg. C., owing to the heat radiated by the 
boiler in addition to the heat of the sun. 

This prohibition only touches the undistilled mineral 
oil. The residuals after the first distillation, as well as 
the other heavy oils used for fuel, have an ignition point 
of 100 deg. C. Goulischambaroff, however, is of opinion 
that even undistilled oil can be used as fuel, so long as 
the evaporation of its volatile particles is not left out of 
sight; and this view is indeed justified by practice in the 
United States, where, in all trials of liquid fuel, the 
undistilled oil has always been used. 

The precautions to be observed in using oil as fuel turn 
on this point, namely, that the oils themselves are not to 
be feared, but only the explosive gases formed by the 
admission of air; and even these only when they are 
brought into contact with an open flame. If the bunkers, 
therefore, are provided with shafts to carry off these 
gases, and if when they are empty they are carefully 
aired, and then only inspected with safety lamps, all 
elements of danger have been eliminated, especially if 
the fuel used is residuals, which have scarcely any gases 
left to evaporate. In this case it may be safely stated 
that there is less danger of explosion than in cases where 
coal is actually fuel. When, however, as Russian enginemen 
with remarkable carelessness haveactually done, half empty 
bunkers are lighted up and examined with unprotected 
open hand-lamps, bad results are almost inevitable. 

In the engine-room of all Russian oil-burning steamers 
a notice is put up which points out the danger of inspect- 
ing bunkers with open hand-lamps, and insists on having 
all bunkers emptied and aired before they are examined 
and entered. The Russian Government engineers are 
responsible for the carrying out of all the Government 
regulations with reference to the use of liquid fuel on 
board steamers. 








INDIAN EXPERIMENTS WITH THE ABT SYSTEM 
OF COMBINED ADHESION AND RACK-RAIL. 


In the construction of railways in the northern frontier pro- 
vinces of India, many difficulties have to be surmounted in 
crossing mountain ranges. The gradients being 1 in 25 and in 
some places nearly 1 in 20, very heavy locomotives had to be 
provided for working them. The results, however, have never 
proved very satisfactory, as the dead load of the locomotives is so 
large, in proportion to the train load, as to involve a great 
expenditure of fuel in ascending the inclines, whilst the safety 
in descending was always rather problematical. 

Acting upon the highly favourable report of the Abt system 
for working steep inclines, which Mr.—now Sir—Guilford L. 
Molesworth, the well-known consulting engineer to the Govern- 
ment of India for State Railways, had presented to his Govern- 
ment in the year 1886, it was decided to introduce this system 
on a section of the Bolan Pass Railway. The necessary rack- 
rails, &c., and locomotives, were obtained from Messrs. Rinecker, 
Abt, and Co., of Wurzburg, Germany, and in the spring of this 
year one mile of their rack railway was laid at Hirokh for experi- 
mental purposes on a gradient of 1 in 25. 

The official inspection took place on the 30th March last, with 
the results given in the following table, which is reprinted from 








the Indian Engineer of April 25th. 
of Experiments of Abt and Heavy “L” class Engines. 











Vehicles. | T ; 
Engine. Lace = Actual minutes and = Remarks. 
Loaded. Empty.| weight. seconds. | Per 20ur. | 
One Al . p| iss. | | Steam fell to 1201, 
Abt .. oe, Oe et 4 158 7°30 m fe . : 
ia . ea Ge ate, we 9 4 186} Not noted. _ Too much steam wasted at starting; the train was taken up, but 
with stoppage on the way. 
Two Abt Ss 9 4 186} 6°30 9°23 | Steam kept easy. 
” a és | Se we ae 9 | 4 186} 4°50 12°41 | Steam kept well between 130 1b. and 140 Ib. 
” ” aa? ee 08 9 | 18 269 10°0 6°0 | Steam kept well. 
” ” o.4 8 804 10°0 6°0 | Steam kept between 120 Ib. and 140 Ib. 
| | 
Two Heavy ‘‘L” class.. 9 | 4 | 186} 6°0 10°0 Steam kept very well. r 2 er 
oq a . ASS . a : pm | 6°85 91 | Steam kept weil, 140—160Ib. . If ——s could not have started 
‘ie s 1 | 8 259 9°10 6°55 | Steam kept well, hard pull. again, 
| 
One Abt .. at 8 259} 15°0 4°0 | The time taken was 19 minutes; a stoppage of 4 minutes was made 
| | to get up steam when half way; the gauge fell to120Ib. This 
| | | lool appears to be the maximum. 








N.B.—If the actual weight is increased by allowing three empt 
It should be pointed out that the ‘‘L” class engines entere 


for two loaded vehicles, the train load is considerably increased. 
the rising gradient with a speed of at least fifteen miles an hour, having 


started some distance back upon a descending gradient, which gave them a considerable advantage over the Abt engines, which only entered 


the rising ient with a s 


of four to five miles an hour. Moreover, it would be im 


ssible with a maximum load for an “L” engine 


to stop and start again on the upward journey, as was achieved by the Abt engine in the last trial. 


Experiments made 30th March, 1888. 


Hirok, April, 188s. 


FRITZ A. GRAF. 
Abt Engineer. 





(9) Every bunker must have a collecting tank for the 
water which gets separated from the oil ; 
communication with a Lenz pump or an ejector. 

(10) A steam pipe must be laid through the bunker for 


the purpose of keeping the oil warm and separating the | 


water from it if the vessel be intended for high latitudes. 

(11) The carefully coated boilers must be at least 45 cm. 
from the wall of the bunkers, so as not to warm them too 
much, 

(12) The bunkers must be provided in their lower parts 
with oil-level gauges, so that their emptiness can be easily 
discovered. 

(c) Precautions against explosions.—The frequent ex- 
plosion of the oil, especially on board the steamers of the 
Caspian, was at first attributed to spontaneous combustion, 
when they really owed their origin to the inflammability of 
the oil, and particularly to carelessness. According to 
the investigations of Boutleroff and Sinin, spontaneous 





1 ‘Garlischambaroff,” p. 135, 





2 Engineering, 1886, ii., p. 114. 3 Engineering, 1886, ii., p. 111. 


| That the steam was not kept very well with the Abt 
this must be in | locomotives in one or two instances must be attributed 


to their drivers and firemen not being yet sufficiently accus- 
tomed to the handling of these engines, and this will no 
| doubt be obviated in a short time. On the Abt railways 
| in Germany no such fault is on record. On the contrary, 
it was always a surprise to visitors to these lines how well 
| steam was kept upon the heavy gradients. This will, however, 
be easily understood when the large grate and the large surface 
of the fire-box are considered, especially when we remember 
that the beats from the blast pipes increase the draught by the 
exhaust of four cylinders. Generally speaking the steam rises 
whilst upon the rack sections. 

Reverting to the Indian trials, it is remarkable how well the 
steam was kept in experiment No. 4, this having been the 
hardest pull of the whole record, as will be shown hereafter. 
We also find that two Abt locomotives—Nos. 5 and 6—hauled 
heavier trains than two heavy L-class locomotives, whilst the 
heaviest train moved by the latter—No. 9—was taken up, 
although with difficulty, by only one Abt locomotive. 

This train load was certainly too great for one locomotive, 
and the pressure upon the buffers was at least eleven tons, 
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which we cannot but consider far too much. The cylinders of 
the Abt locomotive were not designed for such a tractive force, 
and steam was wasted, as it had to be used at full pressure, on 
account of their being too small. It was this which necessitated 
the train being stopped half way up the incline in order to get 
up more steam; but even this apparent misfortune proved very 
satisfactory, as it afforded the opportunity of proving that this 
heavy train could be started again on the incline by one Abt 
locomotive, a feat which, we are told, two heavy L-class locomo- 
tives certainly could not have done. 

A fair judgment about the results of these experiments can 
only be arrived at by comparing the actual work performed by 
the two systems of locomotives. 

The weights of the locomotives themselves are not given 
in the table by the Indian Engineer, but the average service 
weight will have been as follows:—One Abt locomotive, 51 tons; 
one heavy L-class locomotive with tender, 73 tons. As it 
is not stated whether any curves occurred on the experi- 
mental mile, any question of resistances in running through 
curves will be left out of the calculation. From the data given, 
the following values are derived :— 
























Nos. Weight of ote 
of | Description of (traininclud- Tractive V toate. *| Horse- 
experi-| the locomotives. ing locomo- force. age a power. 
ments. | tives. | 
Tons. Tons. 
1 One Abt 209-00 9 632 8°00 460 
2 99 237°75 10°854 ? ? 
3 Two Abt 288°75 13 771 9°23 | 759 
4 9 99 — 288°75 13°771 12°41 | 1021 
5 9 90 os. os 371°00 17°267 6°00 | 619 
6 o os os 406°00 18°754 6°00 672 
7 (Twoheavy L class 332-75 15033 10°00 | 898 
8 = ” = 367°25 16°499 oll | 898 
9 me am a 405°25 Is'1l4 6°55 7 
10 One Abt 310°25 13°935 4°00 333 





The large tractive force of the two heavy L-class locomotives 
—Nos. 7 to 9—is very remarkable, as the loads upon their 
coupled wheels aggregated 70 tons, and the coefficient of adhesion 
must have been between 1 in 4°5 and 1 in 3°6. This was only 
possible with an exceedingly favourable condition of the rails 
and in very fine weather. We doubt much whether in the 
inclement regions of the Bolan there will be many days in the 
year that will allow of a similar result being obtained with these 
engines. Their tractive force, as shown by the experiments 
Nos. 8 and 9, has been surpassed, however, in experiments 
Nos. 5 and 6, by that of the two Abt locomotives, not to men- 
tion the performance of the one single Abt locomotive in 
experiment No. 10. 

The highest speed seems to have been attained by the two 
Abt locomotives in experiment No. 4. The only true 
comparison can be arrived at, however, by combining tractive 
force and velocity, or, in other words, by calculating the horse- 
power in each experiment. Measured by this scale, the experi- 
ments show some very striking features. In experiment No. 1 
the Abt locomotive represents exactly the power it is designed 
for; it will, however, be found more advantageous to increase 
the tractive force and diminish the velocity. The extent of 
460-horse power of the one Abt locomotive has not been reached 
by either of the heavy L-class locomotives. 

in the experiments Nos. 3, 5, and 6, the comparatively small 
amount of horse-power exerted shows that the two Abt loco- 
motives were not sharing fairly the common task, but in expe- 
riment No. 4 they accomplished far more than they ever were 
expected todo. The two heavy L class locomotives were very 
far from reaching the 1021-horse power recorded in experiment 
No. 4. The smallest work performed by the one Abt loco- 
motive, we find, was in experiment No. 10. The reason for this 
has been already alluded to, namely, that this locomotive was 
not designed for such a tractive force, and had therefore to run 
under most unfavourable circumstances. The great differences in 
the performances of the Abt locomotives are said to be due mainly 
to want of training of the drivers and firemen, and the circum- 
stances that trains were made up which the locomotives were not 
designed to haul. If we compare experiments Nos. 6 and 9, 
where the speed was about equal, we find as follows :— 

Two Abt Locos. Two heavy L Class. 
Weight of train moved Le tons 259 tons. 
Weight of locomotives.. .. .. .. 102 ,, = os Oe 
Engine weight per 100 tons of train 33°5 ,, 56°4 ,, 
An excess of about 23 tons—or 68 per cent.—had thus to be 
moved with the L class engine for every 100 tons of train, sup- 
posing even, which would never be the case, that these engines 
could haul such trains in average daily service, whereas the two 
Abt locomotives could do about 50 tons more without any regard 
to the state of the weather. The original duty which the Abt 
locomotive was specified to accomplish was,as we understood it, to 
move a train of 135 tons over a maximum gradient of 5 per cent., 
and through curves of 600ft. radius, at a speed of 6°8 miles per 
hour. If the maximum gradient be reduced to 4 per cent. the train 
Joad could be raised to 170 tons. To fulfil this programme the 
Abt locomotive must—including its own weight—perform a 
work of about 460-horse power. It has done this, and far more 
besides, in the experiments above mentioned. It was, indeed, a 
very creditable performance, which the designers of the loco- 
motives, Messrs. Rinecker, Abt, and Co., may justly be proud of. 

The following adverse criticism about the Abt system and the 
results of the experiments at Hirskh appeared in the Jndian 
Morning Post :— 

“The Abt system rack railway on the Bolan has given early 
proofs of the inadvisability of reliance upon it as an important 
factor in the provision of adequate carriage for troops at the 
front. Some of the best engineering authorities in India ex- 
pressed themselves adversely to it when the scheme for its 
adoption was first mooted, on the ground that, although very 
heavy inclines, costing much expenditure on traction anc main- 
tenance, are worked in various parts of the world, on none, 
except one small railway in Germany, has the Abt system been 
adopted, and that consequently there is not sufficient precedent 
to warrant its adoption on a line where the press of traffic may 
be exceedingly severe and the chances of wilful injury in event of 
war would be not inconsiderable. At a recent trial before 
Colonel Wallace, Director of the North-Western Railway, we 
understand that the engine carried away a considerable portion 
of the central rack rail. The engine was at the time under the 
orders of Herr Graf, the German expert. If the rack be torn 
away from the sleepers in the experimental green tree, what 
shall be done in the dry war-scare working at night? The 
experiment has already cost about two lakhs, and it is to be hoped 
it will be pushed no further, or at all events that a most searching 
inquiry and exhaustive trials will be made by absolutely 
impartial railway experts before any more money is expended 
on what is likely to prove a costly and intricate toy. The 
Bolan line gradient is severe, 1 in 25, we understand, but not 
more severe than some grades on parts of the recently 





opened Canadian Pacific, which are worked with ordinary 
heavy engines.” 

The Indian Engineer of April 25th condemns, in an editorial, 
the above article, and exposes its erroneous statements, as 
follows :— 

“The statement that at a recent trial the engine carried away 
a considerable portion of the central rack railis not correct. What 
happened was, that when entering the rack portion of the line, 
the engine which drives the pinions engaging the rack was being 
run backwards by mistake, while the locomotive was going for- 
wards, and the consequence on entering the rack was that a 
severe jar was occasioned. The engine and train were immedi- 
ately moved back and then run upon the rack again, this time 
with the rack engine running forward and with most favourable 
results. This could not have been done had any portion of the 
rack been pulled up as stated by our contemporary. This fact 
proves that the ‘intricate toy,’ as the Abt system has been 
dubbed by the Morning Post, is exceedingly hard to derange, 
and what, with another system, might have resulted in a 
serious accident, was, owing to the excellent and ingenious con- 
struction of the Abt rack and locomotive, merely a trivial 
mishap entailing no serious consequences.” 

It is utterly impossible to understand how the Morning Post 
article could have been based on these experiments. When 
mentioning the serious mistake made by the engine-driver, the 
Morning Post adds that the locomotive was at the time under 
the orders of Herr Graf, the German expert. Upon inquiry 
we were told that Herr Graf is an employé of the Indian Govern- 
ment, who had only spent a couple of weeks in Germany last 
year, in order to study the Abt system. Of all the persons 
engaged with the introduction of the Abt system at the Bolan, 
only the fitter of the rack rail, Carl Redlich, has ever been con- 
nected with Messrs. Rinecker, Abt, and Co., upon whose recom- 
mendation he was engaged by the Indian Government for a few 
months’ service. 

It certainly speaks well for the simplicity of the Abt system 
if its introduction into a distant country can be effected 
without being obliged to send there ary special staff of engi- 
neers. In Venezuela the introduction of the Abt system on the 
Trinchas incline of the Porto-Cabello and Valencia Railway was 
also successfully performed last year by persons that never, we 
are told, had had any previous acquaiutance with rack railways, 
the ruling gradient being no less than 1 in 12. 

We will add a few words respecting the severe grades on the 
Canadian Pacific Railway, alluded to in the article of the 
Morning Post. To the best of our knowledge the Rocky 
Mountains are crossed by this railway with gradients not 
exceeding 1 in 120, except for about six miles in the valley of 
the “ Kicking Horse.” Upon the first half of this latter section 
a gradient of 1 in 22, and on the remainder one of 1 in 30, has 
been temporarily employed, with a view to future improve- 
ments. This section is being worked with special locomotives of 
fifty tons weight, with eight coupled wheels, and hauling trains 
of 120 tons upon the grade of 1 in 22 at a speed of a little more 
than four miles an hour. 

Similar grades are being worked in India and in other parts 
of the world upon the pure adhesion principle. But what is to 
be proved by citing such examples? They only show the pos- 
sibility of operating such inclines with pure adhesion, but they 
do not show its advisability when the exigencies of heavy traffic 
are to be satisfied by a prompt and safe means of traction. On 
the contrary, all experience gained in working such inclines with 
pure adhesion proves that this method of traction is quite unre- 
liable, and involves great expense in ascending, without insuring 
perfect safety in the descent. Many such inclines have been 
reconstructed already with lower rates of gradients. Such 
alterations involve heavy expenses by necessitating stupendous 
structures, admired by all but the owners or shareholders. All 
this, it is claimed by its advocates, is obviated by the Abt sys- 
tem. It admits, they say, of running heavier trains on such 
inclines and at a fair speed; the working expenses are smaller, 
the safety in descending is unsurpassed, whilst the expenses 
for the rack rail are more than covered by the saving in the 
other items of construction. 








NOTES ON THE DETECTION OF LEAKS IN 
WATER-MAINS.* 


New River Company.—The pipes of this company generally lie in 
clay, and the water escaping from any defective place is at once 
directed towards the surface. Even where the stratum is gravel it 
is usually of so compact and loamy a nature that the effect is 

ractically the same. A leak, therefore, most frequently shows 
itself immediately over the weak place, even though there may be 
concrete and aes above, the water having a tendency to filter 
through the concrete and to force up the asphalt covering in the 
form of a blister. Occasionally, however, it is first seen at some 
distance, having crept along the side of the pipe to a place where 
the filling-in above may happen to be loose, or of a nature more 
easily penetrated. Or, it may travel along the under side of the 
paving until some point is reached where the continuity of the 
outer skin is broken, as at a kerb, a gully, or house-front. In such 
cases the leak is found by digging down at the various pipe-joints 
until the right one is discovered. Where there happens to be a 
sewer in close proximity, the water may find its way in and thus 
attract attention. 

Undoubtedly, an impermeable surface to a road greatly increases 
both the difficulty of localising a leak in an underground pipe, and 
also the amount of damage that is likely to occur before the evil 
can be remedied. A successful method of following a leak having 
an underground exit has been to remove a small portion of the 
surface-covering in several places near the suspec spot, and to 
bore down to the required depth with an auger of 2in, or 3in. dia- 
meter. The escaping water has necessarily a certain amount of fall 
from its point of origin, and consequently stands highest in the 
hole nearest to that point. By boring further holes in the direc- 
tion indicated the site of the leak is at length reached. 

With regard to the arrangement of the pipes in streets covered 
with concrete, the New River Company spares no pains to insure 
that the iron may lie on a solid bed and the joints be soundly made ; 
but further than this no — arrangements are provided for the 
detection of any leakage that may occur. 

East London Waterworks Company.—Where asphalt or wood 
egg is laid leaks in watermains are exceedingly difficult to 
ocalise. In some cases, the water being unable to rise to the 
surface forces its way into a basement which may be at a consider- 
able distance from the actual leak. In other cases the water will 
force up the pavement in the weakest sag in the neighbourhood ; 
the ground is then opened, and the leakage kas to be traced to the 
fractured pipe, to the great cost of the water company and the in- 
convenience of the public. In the East London Company’s district, 
there are comparatively few roadways of wood or as; alt, and these 
are principally situate in the City of London. here ordinary 
pavements are upon a clay foundation, leaks show almost exactly 
over the fractured or faulty pipes. In the neighbourhoods of Bow 
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and Old Ford, and many other places in the East End, the subsoil 
is gravel, and leaks do not always show on the surface, as the water 
passes away without detection into deep sewers and elsewhere. In 
these cases leaks are difficult to localise. If the supply to the 
houses near is insufficient the cause is sought, and sometimes a 
length of pipe has to be uncovered to detect the fault. The East 
London Company uses Deacon’s waste-water meters, and also 
‘*stethoscopes” the pipes at various places. These methods 
frequently enable the leaks to be localised. In this company’s 
district the pipes were mostly laid anterior to the introduction of 
concrete pavements, no special arrangements having been taken, 
but great care exercised in jointing the pipes, which are run with 
lead. A novel system has been introduced for detecting leaks on 
a particular service, which so far has proved more successful than 
anything else. It is simply the employment of a small ‘ by-pass” 
of }in. or jin. diameter, spanning an my oy A sluice-cock. The 
sluice-cock on the service-pipe, supplying fifty houses, more or less, 
and in some cases one hundred houses, is shut, and the b -pass 
opened. It is known how much water will pass through the 
by-pass, and that it is sufficient for all the needs of the consumers, 
If, then, complaints of insufficient supply are made, it is evident 
that there must be either waste or leakage, and a visitation is made 
to all the houses. If the fittings are good, there must be a leak 
somewhere, and the site can generally be ascertained by listening 
at various points, or by boring with an auger. 

Grand Junction Waterworks Company.—There are but few 
streets in this company’s district laid with asphalt, and not any 
subways. Until recently the streets were paved with granite setis 
laid on concrete or gravel, or with broken granite—macadam—cr 
simply with gravel. In either case, when a leak occurs it soon 
asserts itself on the surface, and the exact site is readily found ; 
moreover the escaping water runs down the gutters and gratings 
into the sewers, Now, however, the practice is to take up all 
the macadam and mix it with Portland cement into a concrete, 
which is spread evenly over the whole surface of the road about six 
inches thick. On this wood blocks are laid. The substratum cf 
the greater part of this company’s district is clay, but it is traversed 
by sewers and drains, and most of the houses have basements, and 
also cellars under the pavements. So when a pipe bursts, or a leak 
occurs, the water finds an impermeable ceiling above, and the pres- 
sure drives it either into the sewer or into some basement or cellar, 
whichever may be nearest. Great trouble and expense result, as 
the company usually compensate those who receive injury. More- 
over, should the street be on an incline, the water runs downhill 
from the actual point of leakage. Thisis a great annoyance. The 
leakages into the sewers are usually discovered by sewermen, 
Some few years ago a case in point occurred in Oxford-street, on 
the incline ear anton. A cone suddenly appeared in the 
wood pavement at the bottom of the incline about Jft. in height, 
from which a small quantity of water issued. This was found to 

from a }-in. pipe supplying a drinking fountain at the 
top of the incline. The water had accumulated under the concrete 
till it blew up the surface. On another occasion a 30-in. main 
burst at Notting Hill, and the water not tinding a ready outlet at 
the surface, on account of the concrete substratum, forced its way 
laterally into cellars, basements, kitchens, and finally blew up the 
pavement. It cost £500 to reinstate everything and to pay proper 
compensation. A serious objection to wood pavement is that so 
much of it requires to be opened up and relaid beyond the actual 
size of the opening necessary to effect the repair of the pipe. This 
is a source of great expense. The officials of this company are of 
opinion that there is more danger where the road is covered with 
concrete, carrying either asphalt or wooden setts, than in ordinary 
cases. In the interests of water companies wood pavement should 
be laid on gravel and sand well consolidated, and not on concrete. 
Wherever asphalt is employed there should be subways for the 
pipes. 

Southwark and Vauxhall Water Company.—There are many miles 
of streets in this company’s district paved with asphalt, wood, or 
granite setts laid on a concrete Sveniiaiion, also wood blocks laid on 
cross timbers. In all these cases the greatest difficulty is experi- 
enced in tracing leakages, owing to the distance often travelled by 
the leak before it shows on the surface, or inthe basements of the 
houses, This difficulty is often increased by the water getting into 
disused surface drains, numbers of which exist in the older portions 
of the district. 

The pipes are laid without special reference to the distance from 
the houses. The usual practice is to place them in the roadway at 
about 3ft. from the curb, but this cannot always be done in the 
main roads, owing to the number of other pipes for gas, water and 
telegraph purposes. The pipes used by this company are of iron, 
cast vertically, and jointed with lead, The nature of the ground 
varies considerably in different portions of the district. In nearly 
all cases any considerable leakage forms a great cavity under the 
concrete, which rarely gives any intimation of its existence, In 
some cases leakages from pipes din. in diameter have occasicned 
cavities which required 18 cubic yards of material to fill them up. 
An important aid to the detection of underground leakages in pipes 
up to, say, 7in. in diameter, is afforded by Deacon’s waste-water 
meter, These are used by the company in all districts that are 
under constant supply, and whenever a leakage occurs the meter 
idicates its existence, and the approximate amount on the diagram, 
The leakage is then localised in the following manner:—Between 
the hours of midnight and 5 a.m.—when it is assumed that no sup- 
ply is required—each of the cocks commanding the branch-pipe 

eading to the side streets is shut at a time agreed upon. The follow- 
ing morning the diagrams from the meter of the district is returned 
to the office, and it is then seen at a glance—by comparing the dia- 
gram and the time sheet--in which street the leakage exists. In 
order to show its exact position in the street, a further inspection 
is made on the following night. This is confined to the particular 
street. The small cocks on the house-service pipes are in the first 
instance allshut off, and the inspector then applies a steel bar to 
the various main cocks and hydrants. By carefully listening, he 
can, from the sound made by the escaping water, determine with 
great accuracy the position of the leakage. 








WatTTs AND HorsE-POWER ELECTRICAL.—The following is a note 
by Mr. Desmond G. Fitz-Gerald, in the Electrical Enguneer :— 
‘*Misapprehensions as to the value in watts of the horse-power 
electrical have occasionally arisen in consequence of the following 
relations, viz.:—l. The horse-power electrical, taken as 746 B.A. 
watts, is equivalent to only 736 true watts. 2, The horse-power 
electrical is equal to 756 B.A. watts. 3. The horse-power electrical 
is equal to 746 true watts. In absolute C.-G.-S. e.m. units, — 
the force of gravity as g = 981 dynes, Watt's horse-power of 55 
foot-pounds per second is 7°46 x 10° ergs per second, The watt 
(ampere x volt) = 10~! x 108 = 107 ergs per second. Thus we 
have, as the value in true watts of the horse-power electrical— 

7°46 x 10° _ 746 

— jo" - =f le 
If our standard expressing the volt be too small, and that express 
ing the ohm also too small proportionately, current, in the 
expression ——_ x volt) will not be affected, but our 
watt will affected by our standard of em.f., and 
will consequently be too small, Since the standard of e.m.f. 
corresponding to the B.A. standard of resistance is ‘98677 true 
volt, 746 B.A. watts will be 746 x ‘98677 = 736 true watts; and 


<sgan5= 756 willbe the value in B.A. watts —or in watts as 


measured by the B.A. standard of resistance—of the electrical 
horse-power, The ‘‘force de cheval,” which is adopted by some 
electricians in this country, as well as abroad generally, is defined 
as 75 kilogrammetres = 7°36 x 10° ergs per second. It is therefore 
736 watts, and thus happens to be the same as what may be called 
the B.A. horse-power—i.¢., that of 746 B.A. watts, 
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STEAM ENGINES AT THE NOTTINGHAM 


SHOW. 


Tue showyard at Nottingham contains a considerable 
number of steam engines, but very few of these require 
special notice, because they present little novelty. The 
principal makers of steam engines continue to build year 
after year to existing patterns, and they only depart from 
these in minor matters of detail. Now and then, how- 
ever, we find a firm entering upon the construction of a 
class or type of engine which they have not made before; 
and it is interesting to consider how they carry out such 
undertakings. We may cite as an example an undertype 
engine, exhibited by Messrs. Ransome, Sims, and Jefferies, 
of Ipswich, the first of the kind built by the firm. ‘This is 
a compound engine, 20-horse power nominal, and will, 
no doubt work up to 80 without pushing, with 140 lb. | 
pressure. The cylinders are 9in. by l4in. by 16in. We | 
shall illustrate it in an early impression. It is a very fine | 
piece of work, and the designers have followed locomotive | 
practice to a large extent, the guide bars, connecting 
rods, and crank shaft being exactly of locomotive pattern. 
It is well known that in all engines of this kind the crank 
shaft will “whip” unless the bearings are either three in 
number or placed very close up to the crank. In this 
engine the slide valves being outside, the cranks are a | 
long way from the plummer blocks, and there is no | 
central bearing, and the “ whip” difficulty has been got 
over by putting in a crank shaft of unusual strength; 
it is not less than 5in. in diameter, save for the short | 
length between the cranks, where it is 54in. No middle 
bearing is used, because the framing of the engine does 














which they regarded as final. When, therefore, we have 
said that the wheel which we illustrate appears to be a 
very good wheel, we have said all that we are justified in 
saying. 

While on this subject, we may direct attention to the 
stand of Messrs. Aveling and Porter, of Rochester, who 
show two traction engines and a road roller. It would be 
gilding refined gold to say a word in praise of engines 
whose reputation is established all over the civilised 
world. Neither of the engines have spring wheels, and 
we understand that the firm are attaining admirable 
results by fitting their wheels with wood rims. The 
wood blocks, about lin. thick, are put, end on of the 
grain, into cast iron segmental cells, which are bolted on to 
the rims of the existing wheels. On the paved streets of 
towns these wheels will not slip as iron does, and the wood 
takes up jar and concussion in a marvellous way. The 
wood and the cast iron cell walls wear down together, 
but they last a very long time. We have reason to 
believe, independently of Messrs. Aveling’s experience, 
that wood used in this way will give admirable results, 
and we are disposed to believe that there must always be 
a difficulty with coiled steel springs. They will either be 
so soft as to finally collapse, or else so hard that they will 
crystallise and snap. The perfect solution of the spring 
wheel difficulty lies in carrying the engine on laminated 
springs, and driving with a chain. These things were 
once the fashion ; they are now out of fashion, but they 
may come in again. Messrs. Aveling and Porter have in 
the yard, but not on their stand, a most ingenious and 
handy steam travelling crane, which has been worked all 


low-pressure, and lays hold of a forked lever, the lower 
end of which is jointed to a connecting-rod. The low- 
pressure connecting-rod extends directly to the crank 
shaft. One cylinder lies right over the other, so that the 
pistons always move in opposite directions, but owing to 
the fact that the connecting-rods are at different angles, 
there is no truedead point. The valves are semi-rotary, 
somewhat of the Corliss type. 

There is a considerable number of traction engines in 
the yard, for the most part of good design and well- 
finished. Mr. Alfred Dodman, of King’s Lynn, shows— 
we believe for the first time—-a very well made 8-horse 
engine, with a 9in. cylinder. Messrs. Burrell, of Thet- 
ford, show engines of the great strength and large wear- 
ing surfaces which we have before now commended in our 
pages, and an engine carried on springs similar to that 
which the firm exhibited at Newcastle last year. 
The firm also showed a 4-horse Proctor’s patent 
digger in a field not far from the Show, where it 
was doing excellent work. Mr. Savage, of King’s Lynn, 
showed at work an improved Darby’s digger. We 
believe that seven or eight of these machines are now at 
work in the eastern counties, giving much satisfaction. 
We reserve description until we publish an engraving. 

Messrs. E. R. and F. Turner, not only had a good 
display on their stand, but several engines at work driving 
machinery in the yard. The wrought iron frame and 





Hartnell governor are still retained ; they constitute an 


| excellent example of the survival of the fittest, and, indeed, 


do not seem to leave anything to be desired. In the 


| present day of steel castings, however, it seenis strange 


the time goods were comirg into the yard by the Midland | that instead of building up the plummer blocks in the 





ELEVATION. | 


MESSRS. J. FOWLER AND CO.'S SPRING WHEEL. 


not extend past the front of the fire-box. The engine is | 
almost quite independent of the boiler, and this system | 
has been adopted in order to meet the varying wants of | 
a because, as now made, the boiler can either | 
put down at a distance from the engine, or over it as 
it is shown at Nottingham. The workmanship is ad- 
mirable, and the design, on the whole, very good. Per- 
sonally, we would have preferred a lighter crank shaft | 
and a third bearing, for which there is plenty of room 
between the crank webs; but we have no reason to doubt 
that the engine will give complete satisfaction as it is. 
The other steam engines exhibited by this firm present 
no novelties, but fully maintain that high standard of 
workmanship for which the firm has long been noted. 
Messrs. J. Fowler and Co., of Leeds, show a very fine 
undertype engine, intended for electric light work. This 
is 12-horse power, and the most noteworthy feature in it 
is that Hartnell’s automatic expansion gear is applied to 


both the high and low-pressure cylinders. Hitherto it has | 
been fitted only to the high-pressure cylinder; but it is | 
well known that the compound engine contains so much | 


steam that it cannot be controlled in half a stroke by any 
governor, unless the cut-off is varied in both cylinders. 
Messrs. Fowler state that the engine exhibited gives such 
admirable results as to steadiness of working that the 
small additional cost is more than fully repaid. 
engine tubular guides are used, instead of locomotive type 
slide bars. They are easily fitted up, and answer very 
well indeed, but they do not look so elegant as the bars. 
Messrs. Fowler also show samples of Tatham’s lead en- 
cased electric light wire, which they are now producing. 
The wire cable is insulated on the usual system, and then 
there is a lead pipe “squirted” round it. 
of course, it is efficiently protected from damp and | 
injury, and an underground cable if not traversed by | 
too heavy a current should last for ever. They also | 
show an 8-horse traction engine. This engine has a single | 
cylinder anda tubular guide. It is carried on the most | 
recent invention in spring wheels, which we illustrate. 
The springs are all in compression. The double-acting 
spring, at right angles to the others, transmits the rota- 
ting force of the engine to the wheel. Messrs. Fowler hold 
that this wheel is as near as possible to finality, and we 
have no doubt that it is a very good and resilient wheel; | 
but at any time during the last ten years we have been 
shown by various makers of traction engines wheels 


| receive them. 


In this | 


| answers admirably. 
| of wheel which we also illustrate. 
In this way, | 


Railway Company, picking articles up to two tons weight 
out of the trucks and putting them in the vans. We 
shall illustrate the crane, and meanwhile reserve detailed 
description. 

Mesrss. Clayton and Shuttleworth show nothing new, if 
we except a most beautifully designed and finished com- 
pound stationary engine, 10-horse power nominal. This 
engine is a gem, and ought to be provided with a glass 
case; but it is none the less adapted for plenty of hard 
work. 

Messrs. Ruston and Proctor make a fine display, but 
nothing new. Their 16-horse undertype compound 
engine has a wrought iron frame, and the feed pump is 
inside the frame—a good point, as it is quite out of the 
way. 

The only novelty on the stand of Messrs. Marshall and 
Co., of Gainsborough, is a vertical engine, 4-horse power, 
fitted with Hopwood’s boiler, which we illustrate. It 
will be seen that the upper part of the fire-box is fitted 
with a bundle of inclined water tubes. Access to the 
ends of these is obtained by using two stamped steel 
cover plates, bolted to the sides of the shell flanged to 
This is a very simple boiler, and com- 
petent to give good results in economy of fuel. 

Messrs. Garrett and Sons, of Leiston, show an 8-horse 
engine, which we illustrate on p. 26. The novel feature in 
this engine is astamped steel saddle plate, adecided improve- 
ment in every way. The crank shaft runs in white metal 
bearings, cast in the patent moulding-boxes recently 
described and illustrated in our pages. This system 
The engine is carried on a new type 
The spokes, of wrought 
iron, have enlarged ends stamped on them; the tires are 
bent to shape but not welded up. The spokes are then 
rivetted into them, and the inner ends are placed in the 
mould for the box or hub, which is then filled with 
cast iron. As the tire is not welded, contraction can take 
place in the box without setting up any stresses. The 
wheel then goes to the smith’s shop, and the tire is 
welded up with a glut. This isan excellent wheel, scienti- 
fically designed and properly made. 

Among the machinery in motion, Messrs. Bradley and 
Craven show a Seller’s patent compound engine driving a 
brick-making machine. This engine has a single crank, 
actuated by the pistons of two inclined cylinders. The 
high-pressure piston has a much longer stroke than the 


Probably 


way now done, castings have not been adopted. 





HOPWOOD'S VERTICAL BOIL:R. 


however, there is a good reason for this which does not 
appear at first sight. 

While speaking of the survival of the fittest, we cannot 
omit reference to the engines made by Messrs. Barrows 
and Co., of Banbury. Somewhere about thirty years ago 
the designs were prepared, if we are not mistaken, by Mr. 
Buchanan, and with scarcely any modification the same 
engine is built to this day, and is deservedly popular. 
There is no portable engine made with fewer parts, or 
more admirably simple. It is very well made ; there is 
nothing to get out of order, and its freedom from parts 
and intense simplicity adapt it thoroughly for the farm- 
yard and the contractor. The pertinacity of the type is 
a sufficient proof of its excellence and of the skill and 
grasp of the designer. 

Messrs. Davey, Paxman, and Co. show no engines, save 
a compound very similar to that which took the prize last 
year, which is employed in driving the cream separators 
and supplying steam to the Model Dairy. But on their 
stand are three “ Essex” boilers. These boilers are giving 
perfect satisfaction wherever employed. We have so 
recently fully described and illustrated them that it is 
not necessary to say more about them now. 

Messrs. Hornsby and Co, of Grantham, show several 
good engines, among others the beautiful little high-speed 
engine for the electric light which we have already illus- 
trated and described. The firm also show a fine winding 
engine for colonial use, a description of which we reserve 
until we illustrate it. 

Messrs. Robey and Co. show several engines, but 
nothing new save a little vertical of 4-horse power, which 
is fitted with a nicely-arranged automatic expansion gear. 
A horizontal engine is also shown with Proel’s valve 
gear, and it is an interesting fact that engines of this 
type are being bought by farmers and small millers. 
The engine shown is going to a condensed milk factory, 
where about 800 gallons of milk are turned out every 
day. Itis unnecessary to say a word in praise of Messrs. 
Robey’s exhibits. 

Outside the showyard, near the railway station, is 
shown a triple-expansion undertype engine by Mr. 
Marshall. This engine we shall illustrate in au early 
impression, and reserve description. 

We have now, we believe, referred to all the most pro- 
minent exhibits, but it must not be forgotten that large 
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numbers of engines are shown of which we have said 
nothing, not because they are devoid of merit, but because 
they have few features of novelty. To one or two, how- 
ever, we shall return. We cannot conclude our notice 
without a passing word of praise for the simple “ Estate” 
engine, shown at hard work sawing up larch trees, by 
Mr. G. R. Mather, of Wellingboro’. This engine has 
already been fully described in our pages. 

There is a very good display in the showyard of steam 
fittings of all kinds. Messrs. C. S. Madan and Co. show 
injectors of various kinds, the most remarkable of which 
is an exhaust injector of a new pattern. This injector work- 
ing with the exhaust steam from an engine indicating 
100-H.P., will feeda boiler carrying a pressureof 801b.,and 
in doing this it will pass the whole of the steam and all 
the water necessary to condense that steam—or, say, six 
times the feed-water—through an orifice 4°3 millimetres in 
diameter, and it will produce a vacuum of 2in. of mercury 
in favour of the engine. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Brazil: Trade of Santos in 1887.—No statistics are published 
as to imports in this place, but the trade has doubled in the last 
ten years, and from present indications, combined witha prospect 
of increased immigration, it may be assumed that, providing the 
staple export—cotfee—cin be produced at a profit, the import 
trade will continue to increase. British shipping at this port 
was 26 per cent. of the whole ; German, 27} per cent.; French, 
22} per cent.; and Swedish-Norwegian, 11 per cent. In im- 
ports, Great Britain takes first rank, and is progressing. There 
are indications that the British manufacturer is becoming alive 
to the exigencies of foreign competition, aud certain trades— 
earthenware and giass—which formerly were entirely in German 
hands, are being in some measure regained ; but much attention 
and care are constantly required on the part of the Englishman, 
and it is vain for him to hope to retain his ground if satisfied 
with the status quo, while the German is constantly improving 
in design and make, and is always prompt to study the parti- 
cular requirements of the market. British investments through- 
out the province of Sao Paulo are apparent, and one of the 
chief local authorities has observed respecting them, “ We may 
be jealous of the foreigner, but we cannot do without the Eng- 
lish.” The English investments in this city are:—The City 


Improvements Company, furnishing the city and suburbs with | 


gas, tramways, and water; the Sao Paulo Railway, connecting 
the port with the interior; and the Western and Brazilian Tele- 
gr phs, all of which are worked by Englishmen, and are doing 
well. The City Improvements Company was originally a native 
concern; when in a semi-moribund state it was transferred to 
an English Company, under whose administration its course has 
heen one of progressive prosperity, and is likely to continue so. 
The Sao Paulo Gas Company, established in the capital, is 
another thriving Englsh concern. There is also plenty of 
native enterprise in this province. The inland railways, com- 
municating with the Sao Paulo Railway, afford ample proof of 
national ability and energy. Spcial mention can be made of 
the Mogyana and Paulista companies as being in a very flourish- 
ing state, and constantly adding to their extensive connection 
with the inland districts. Other lines are contemplated, one of 
which, between Itaicy and Santos, will establish more direct com- 
munication between the coast and a fertile zone where coffee 
cultivation is being extended. A native steamship company is 
being formed here, and prqmises to have a good result. The 
principal object of the projectors is to promote immigration to 
Sao Paulo. Baron De Jacequay, its originator, intends to 
proceed to Europe to superintend the building of the steamers. 
English and Scotch shipbuilders should be on the alert to obtain 
the orders. The cargoes taken hence by the regular liners of the 
Brazil, Liverpool, River Plate, and Royal Mail Companies go 
chiefly to Antwerpand New York. Few outside steamers have 
found employment here, and cannot count with any certainty 
upon obtaining it. In sailing vessels, Norwegians and Swedes 
are considerably in excess of other nationalities, owing to their 
accepting inferior remuneration and their crowding every home 
port where there is a chance of employment. With regard to 
the usual class of sailing vessels frequenting this port, the 
Scandinavian is equal to the average British ship, while the 
masters and crew of the former are more orderly and stricter in 
observing sobriety. Nothing has been done towards carrying out 
the much-needed improvements at the harbour, and the delays 
and expenses to vessels are becoming so onerous that shipowners 
are demanding compensatory freights. 


of the Chinese 
local rulings :— 


China.—Customs tariff including decision 
Government at the treaty ports, but omitting 
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Colombia : Mining and public works—The American Atrato 
Mining and Developing Company, after a fifth experiment, have 
succeeded in getting proper machinery to dredge and work the 
sands of the river Atrato ; the report is that the machinery 
has been working successfully for two months, and although the 
results are kept very secret, it is known to have worked very 
well and to have washed out gold. The American Choco 
Hydraulic Mining Company also brought a powerful hydraulic 
machine to work in the same river, in a place where experiments 
proved the existence of a very rich gold field. Some miners 
have gone from Carthagena to the same localities to make explo- 
rations, and if the results of the mines. already working are satis- 
factory many others will come from the United States. It is 


thought that by connecting the port of Santa Martha with the 

Magdalena River there is every probability of that port becoming 

again one of the most important of the Republic. By a proper 

arrangement of wharves the bay is large enough to accommodate 

all the vessels at present entering the Atlantic ports of Colombia. 

A concession for the construction of the railway was granted to 

Messrs. Joy and De Mier in 1881, but the work was not com- 
| menced until a year later. Owing to the revolution of December, 
1884, the works were suspended from that time until June, 1886. 
| A year later the line was opened between Santa Martha and 
Cienaga—twenty-two miles. Soon aftera short branch line was 
completed to the village of Pueblaviejo on the Cienaga Grande, 
so as to connect with the smaller river steamboats entering from 
the Magdalena by a waterway of canals and lagunes. During 
the past year the concessionaires have been busy in London in 
forming an English company to take over the completed part of 
the railway and extend it to the river, about 100 miles from 
Santa Martha. A syndicate of capitalists are interesting them- 
selves in the scheme, and it is expected that arrangements will 
soon be made to commence the extension, Meanwhile a staff 
of engineers from England are at work on the survey, fifty miles 
of which have been completed. The proposed route is extremely 
level, and presents no difficulties. It is expected, with good 
reason, that the cultivation of the lands through which the line 
is to pass will become so developed that the local traffic alone 
will enable the railway to pay a good dividend, independently of 
the profit to be derived from the through traffic to and from the 
interior. These expectations are already being realised in part 
by the activity in the cultivation of the Riogrio lands. I have 
been assured by several captains of steamers trading between 
the coast and the United States that the voyage from Santa 
Martha to New York will ve easily made in from seven to eight 
days. It is therefore more than probable that all the passengers 
from Europe and the United States will avail themselves of this 
route, as the former will be able to reach their destination after 
a sea voyage of fourteen days instead of twenty-five, as at present. 

Denmark and Scandinavia, American goods in.—The United 
States Consul-General at Copenhagen reports :—The following 
are the American products likely tu find a market in these coun- 
tries: Agricultural implements, machinery and tools, carriages, 
machines for the production and application of electricity, 
machines fur working in metal and stones, mechanics’ tools of 
all kinds, minerals, railway plant, rolling stock, and appliances. 
In iron and steel manufactures certain articles are very popular, 
and are gradually gaining a footing in competition with England, 
Germany, and Sweden. Many of our agricultural implements 
and machines are greatly preferred, as they are more practical 
and time-saving; but as a rule their price places them beyond 
the average farmer, who, when he buys, prefers the cheaper 
article made in England or Germany. Danish and German 
| ploughs, pulveriserx, and rollers are generally seen upon the 
| farms or by the wayside. The demand for farm engines, 
| mowers, thrashing machines, &c.,is supplied from England; 
while American farming tools, such as forks, hoes, rakes, spades, 
and the like, are found in the stores of all dealers in such articles. 
Machines for working in metal, stone, and wood, are often 
imported from the United States; also apparatus and machines 
for the application or production of electricity, though the 
latter are largely supplied by home manufacturers or from Ger- 
many. American railway plant, rolling stock, and apparatus 
might, if the proper efforts were made by the manufacturers, 
be introduced into Scandizavia. The present supply is from 
Germany. The street cars of Denmark are made here. With 
a direct line of steamers between New York and Scandinavia 
our exporters might easily extend their connection in this part 
of the world. 

United States: Trade of San Francisco in 1887.-—The year 
1887 has been a good one for California in most branches of 
trade. Imports increased by £404,837, or 5 per cent., three- 
fourths of which was from Great Britain. Coals decreased by 
£16,122, or 4? per cent. The fluctuations in the price of this 
article during the year were very great, and there has been an 
advance of 12s. per ton for the month of December, as compared 
with the price ruling for January. The price for spot cargoes 
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Pig iron increased by £13,650, or 65 per cent. ; scrap iron by 
£38,105, or 124 per cent.; tin-plates by £33,850, or 32} per 
cent. With the large demand for the use of the canneries, the 
importation of tin-plates is likely to assume a considerable in- 
crease, as the business of canning is steadily extending. The 
net produce of copper and lead in the States and territories 
west of the Missouri river was— 


1886, 1887. Increase, 
£ £ £ 
1,855,351 2,072,549 .. 117,198 


Copper .. .. . 
* (iliac 1,837,038 .. 1,926,215 $89,147 
There has been great activity in railway building throughout 
the State during 1887, and about 300 miles of new lines have 
been opened to traffic. Much grading has been done, and many 
new lines are projected and under survey, and extensions of old 
lines are being made. The most important railway connection 
during the year has been the completion of the California and 
Oregon line connecting Puget Sound and Portland with the 
Californian system extending to the City of Mexico. This line 
runs through a very fertile section of this State, throwing open 
to settlement much valuable land. 

United States: Trade of Savannah in 1887.—The year 1887 
has been one of unprecedented prosperity. The commerce of 
the port in exports compares most favourably with all preceding 
years and the outlvok far brighter; advancement and prosperity 
were never greater. Imports declined by £33,621, or 333 per 
cent., principally in fertilisers from Great Britain, owing to the 
large quantities of virgin land in 1886 brought under cultivation, 
necessitating the use of more fertilisers at that time than for some 
years afterwards. The stock of cotton ties at the openingof the 
cotton season ran out both here and at the North, and 32,000 
bundles were imported direct. This article rarely comes direct, 
but is obteined through a Northern firm. Exports, of which 
cotton furms 91 per cent., increased by £490,748, or 11} per 
cent. To countries other than Great Britain the increase was 
£1,044,071, or 51 per cent.; while the exports to that country 
decreased by £553,323, or 263 per cent. Nearly the whole of 
the increase was in exports to Russia and Spain, that of the 
former country being £672,314, or 283 per cent.; and that of 
the latter £237,065, or 103 per cent. The works on the river im- 
provements were continued throughout the year with very 
gratifying results. The least mean high-water depth in the 
channel between the city and sea is at the present time over 
20ft., and it is hoped that this depth will in the near future 
be materially increased, as it has been proved practicable to 
obtain a depth of 28ft. at mean high-water in the shallowest 
part of the channel. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. 





THE PRESTON DOCK SCHEME, 


Sir,—I have read your leading article on the Preston Dock 
scheme, and as I was the engineer who first slhiowed up the hope- 
les of the sch , and my letters and telegrams to you proved 
the correctness of all I wrote, I think it is only right and proper 
that you should publish this communication from me. ‘‘ Honour 
to whom honour is due.” 

On May 3rd last year I sent you a map of the Ribble estuary, 
which you published on the 13th of the same month ; with the 
map was a descriptive letter, in which are these words :—‘‘ The 
fact is, that at the end of these works is a barrier five miles long 
of impassable sandbanks out in the Irish Sea.” Before you pub- 
lished the map I telegraphed you I was going to test it with Admi- 
ralty soundings on the Admiralty chart, by going down the 
river Ribble over the bar out to the Irish Sea, and on arriving at 
Southport, where we steamed in the yacht, I landed at South- 
port Pier, and went direct to the telegraph-office and forwarded 
you the following telegram :— 

“Steam Yacht Pintail, 
‘* Bog Hole, Southport, 3 p.m. 

“Have just arrived here from Preston, having steamed down the 
channel of the Ribble and confirmed my plan sent to you with the 
Admiralty plan of 1883. * Roberts.’ 

The Committee of the House of Commons are this week sitting 
on the Ribble Bill. What the result will be we know not. Tbis is 
certain, it is a perfectly hopeless scheme. I, until last December, 
saw no chance at all. I had gone carefully into the north channel 
scheme, but saw no good permanent safe channel could be made 
that way, and had given up all hope, when it occurred to me that 
by building a canal on the south side—the enclosed printed com- 
munication which I sent to the Canal Conference explains it--would 
settle the Ribble navigation difficulty. Both the Manchester and 
Liverpool papers have reviewed my proposed Preston ship canal, 
and have pronounced favourable opinions, 

G,. Henry Roperts, C.E. 

87, Fishergate-hill, Preston, July 3rd. 








TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 


Sir,—Judging from the position of the ruins of Stanlaw Abbey 
and other features, there can be little doubt that the upper estuar 
of the Mersey is very much larger than the lake or mere from which 
it has apparently been developed by tidal action aided by other 
natural agents. Stretching from Dingle Point to Weston Point, 
the length of the estuary is about eleven miles, with a maximum 
width of three miles. 

To a very large extent this area is occupied by sandbanks, 
through which are various gutters, with usually one leading 
channel for navigation. The position of this channel, which lies 
between Garston and Halehead, is subject to frequent lateral 
movement, so frequent, that it is found desirable to record the 
changes on monthly surveys. There isa similar movement between 
Halehead and Runcorn Gap, where the great railway bridge crosses 
the Mersey. The three positions at Garston, Halehead, and the 
Gap may be regarded as the nodes upon which the movements 
hinge ; between them the latitude is limited only by the breadth 
of the river. 

The cause of the movements is no doubt to be assigned to the 
action of variable winds upon a constantly-varying surface of water. 
According to its energy and the expanse of surface the winds pro- 
duce ripples, wavelets, or waves, and these impinging, with greater 
or less force, upon the exposed surface of the banks or shores at 
various levels, speedily expose any weakness in the formation. 
Eastablishing what may be called a ‘‘raw,” a fretting action is 
maintained, through which the sides of the estuary or its 
channels are gradually undermined, and, occasionally, very 
large masses fall in. One remarkable example has been 
recorded by the late marine surveyor, Captain Hills. It occurred 
during the years 1870-73, and was noted and followed by him 
for two and three-quarter years; there was a transposition of 
matter off Ellesmere port over nearly one-third of the widest part 
of the estuary, which amounted to 5,800,000 cubic yards, and 
reached to a depth of 35ft. At the same time, another similar 
transposition of dimensions somewhat less was in operation on 
the opposite shore in Dungeon Bay. The latter movement was 
in connection with a channel which terminated off Dungeon Point, 
and was, in fact, a cul de sac. The navigable channel of that 
period was along the Cheshire shore, and the on-shore advance 
caused injury to the river wall at Ellesmere port. The general 
lie of the estuary is from west to east. The surface is to some 
extent sheltered from north-westerly winds by the land between 
Dingle Point and Halehead; and from the south-westerly 
winds by the land and wood from Bromborough to Ellesmere 
port. It appears that the fret on the Lancashire side is 
to be ascribed to the action of winds from the westward, 
and that on the Cheshire coast to winds from the eastward, 
It is true that westerly winds are more prevalent than those from 
the eastward, and exert more pressure; but extent of the wind 
influence largely depends upon the extent of water surface in the 
direction in which the wind travels; and on reference to the 
charts it will be seen that, during the period referred to, the 
channel on the Lancashire shore was not only shorter and narrower 
than that on the Cheshire coast, but, having also a blind end, the 
water had not the same run, and consequently had less momentum. 

It would be very erroneous to suppose the great transposi- 
tions of soil above referred to are anything more than simple 
loca! changes, being accompanied by transpositions of the channel, 
the sectional area of which is not materially varied. It has been 
suggested that changes in the lower estuary and intermediately 
as on Pluckington Bank, are ascribable to the transportation of 
matter so transposed. If that were the case it would be reasonable 
to expect that the capacity of the upper estuary would be materially 
affected at the time when the fret was proceeding; but of this 
the evidence is far from satisfactory. According to the marine 
surveyor’s report the tidal capacity of the ‘upper estuary varied in 
the years 1861, 1871, and 1881 as follows. In the first year it was 
592,360,000 cubic yards ; in 1871, 565,732,000 yards; and in 1881, 
581,922,000 yards. The erosion commenced in 1870, the date not 
given ; the survey of 1871 was doubtless during the summer of that 
year, so it is probable the erosion had been in progress for more than 
a year, yet the 1871 survey showsa marked decrease of tidal capacity. 
The fret continued for two and three-quarter years endii 
September, 1873, that is, for another one and a-half years, an 
ceased nearly eight years before the survey of 188]. It seems 
therefore unreasonable to suppose that during that long period of 
eight years there was comparatively little alteration in the tidal 
capacity. In truth, the influences at work in the upper estuary 
are so varied, it seems quite impossible to appreciate their value in 
the absence of frequent ont careful surveys carried over a 
lengthened period. The montbly surveys, to which reference has 
been made, have doubtless much value, but as they do not give 
soundings, they are of very much less use than they would have 
been for detecting the causes and dates of such important changes 
of capacity. 

It will thus be apparent that the ingenious model, which has 
been prepared by Professor Osborne Reynolds, is very misleading, 
since he is obliged to omit all such potent influences as the wind, 
which acts from every point of the compass; as the constant varia- 
tion of level in the water surface; and as time, which is of very 
great importance, for influences which endure for six hours are 
much more effective than similar influences which last only six 
minutes, 

Another potent influence must not be overlooked. When sand 
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is saturated with water, that may percolate to some indefinite 
depth, and there ooze out, and, gradually undermining the upper 
strata, cause large masses to fall in, especial where the bank has 
a steep face ; any one familiar with quicksands has observed that 
process, In a wide expanse of tidal water, the surface of which is 
constantly varying in altitude, the edge of the water chafing 
against such a weakness in the face of the bank would greatly 
assist in the destruction and removal of the bank. 
Liverpool, July 7th. JOSEPH BOULT. 





THE THEORY OF THE STEAM ENGINE, 


Sir,—I have read with interest the article in your issue of July 
6th on the action of steam in the cylinder and in the jacket. 
There is one point, however, in regard to re-evaporating to which 
I think a little attention may be drawn. When steam enters a 
cool cylinder much of it is condensed on the walls and on the cover 
and piston, to which parts we assume it adheres in a thin film, or 
in fine particles. It appears probable that condensation continues 
until a sufficient amount of the entering steam has condensed to 
supply heat sufficient to raise both the cylinder walls and the film 
of adhering water to the temperature of the entering steam ; 
that is, there is no cooling of the working steam whatever, but 
merely a transfer of the heat of evaporation from some of the 
steam into sensible heat of the cylinder metal, so that the cylinder 
is as hot as the steam, and continually, as the pressure falls by 
expansion, this sensible heat is given up to the adhering film, and 
the diagram becomes fattened by the re-evaporation of this. The 
wastefulness of this process is evident, especially such part of it as 
takes place on the exbaust stroke. After the commencement of 
the expansion curve it does not appear probable that any increase 
of the condensed film can take place. 

When expansion commences there must be condensation of the 
working steam. Now it is customary to assume that the steam 
thus condensed is deposited upon the cylinder walls, and therefore 
adds to the amount of the re-evaporation and loss therefrom. 1 
am of opinion that such is not, however, the case. When steam 
performs work and condenses, the condensation takes p'ace through- 
out the mass of the steam, and the water so formed is suspended 
in the steam in the most finely divided state—too fine to fall by 


gravity, in fact—and hence it does not collect on the lower part of | jth oy js surprised when it comes. 


the cylinder, but remains suspended in the steam and passes out 
of the cylinder with the exhaust, without picking up heat from the 
cylinder walls. 

It seems tolerably certain that it is by contact with, and not by 
radiation from the cylinder metal, that re-evaporation is carried 
on, and also that, conversely, initial condensation takes place, 
which latter seems proved by the reduction in the condensation 


out upon the cylinder wall as its mixed steam disappears, and so 
forming a protecting non-conducting screen between the steam and 
the cylinder. With avery slow speed of piston the moisture in 
the steam may coalesce to form drops of a sufficient magnitude to 
fall to the cylinder. The quickest piston speed, therefore, is the 
best. 

In any case it appears that water formed in the cylinder by work 
acts very differently from water sent over from the boiler, or 
formed upon the cold surfaces by initial condensation ; for, in the 
one case, the water disappears as water in the exhaust, having 
delivered up its heat of evaporation as work; whilst in the other 
case the heat of evaporation has simply gone into the cylinder 
metal to put this into a fit condition to hold hot steam, but unfortu- 
nately the water thus formed picks up the rejected heat again and 
takes it away to the condenser. 

When all this is considered with your remarks, it will be per- 
ceived how important it is that in a compound engine the first 
cylinder or cylinders should be of a size sufficient to allow of con- 
siderable expansion, in order that the range of temperatures in the 
last cylinder or cylinders should not be very great. There appears 
a tendency to make the high-pressure cylinder of triple expansion 
engines rather too small, which is a mistake, in view of the pro- 
bable truth that the ‘heat-trap theory” of the compound engine 
is correct. WitiiaM H. Booru, 

Holly House, Wilmslow, Cheshire, 

July 9th. 





Srr,—Having read the interesting article (No. I.) in your last 





| help being of the opinion that there is a want of esprit de corps 





| new patent law, I agree with you the Incorporated Law Society 


: es - ; a, + | twenty years ago a similar discussion to that now going on. 
which occurs when air is mixed with the steam, the air filtering | As Pio going 








issue on the theory of steam engines, I think your readers would | 


perhaps like to know the opinion of M. Hirnon the subject. He is, as 
you know, a great authority on the steam engine, both theoretically 


and practically, and his writings and experiments have had great | 


influence both here and abroad. 

The following is a free translation of a paper by him in a recent 
number of the Bulletin Industrielle de Mulhouse: 

‘*Some engineers pass the steam direct to the steam jacket by 
means of a separate pipe, supplying the engine with steam straight 
from the boiler. The rational method, in my opinion, is, on the 
contrary, always to pass all the steam through the jacket, as Watt 
constantly did. 

‘*In the former case the economy obtained by the jacket is not 
half as great as when all the steam passes through it; with the 
latter arrangement nevertheless more water is brought into the 
— but the stagnant steam in the jacket must certainly heat 
the walls of the cylinder less perfectly than when the steam is in 
motion. 


‘*Tn measuring the quantity of steam condensed in a jacket, I | 


was able Jong ago to determine the amount of heat given up by the 
walls to the expanding steam.” 

He sums up:— 

“T, That at whatever speed an engine runs, the heat going 
through the walls of the cylinder is unaffected. 

‘* TI, That this phenomenon does actually take place I have 
maintained from the first, as can be veritied by those who have read 
my early works. 

“III, That any theory which does not take account of this 
cylinder wall action can only lead to very rough results with- 
out practical utility.” Bryan Donkin, JUN, 

Bermondsey, London, July 10th. 





THE POSITION OF DRAUGHTSMEN, 


Sir,—For one Iam glad that you have indicated the lines on 
which discussion should be carried in considering the question 
of remuneration to draughtsman. You have so clearly graded the 
positions of such, according to their relative capability, as scarcely 
to permit misunderstanding. 

Draughtsmen are somewhat analogous to fitters and turners— 
each set of men has its chief or foreman. In the drawing-oftice, 
where several are kept, each man has his value. The chief is paid 
a high salary as compared with his subordinate. It would be just 
as absurd to say that each fitter or turner should be paid at the 
same rate as the foreman, as that each draughtsman should receive 
the same as his chief, though we are quite prepared to allow the 
stale argument, that plenty of the workmen are as good as the 
foreman—‘‘ perhaps.” 

‘*Midland Engineer” is concise, to the point, and appreciates 
the reason why the market is over-stocked with draughtsmen. The 
reasons are certainly two, premium apprentices and technical 
education, neither of which do I decry, The fault is in the 
individual and his advisers, The premium pupil usually does as he 
likes; he rarely settles down to learn his business. My experience 
has shown such pupils, after three and four years’ training, unable 
to use a file except for circular work; as for hammer and chisel, 
they usually take more skin off their knuckles than metal with the 
edge of their chisel. Why is this? just because they never intend 
to work; they are only there to see how things are done, so that 
they may teach others when they arrive atthe position looming in 
the distance before them. A really fine specimen of an expert; but 





strictly true, nevertheless, as scores can testify to, more especially 
those connected with locomotive work. 

The looming position too often never gets any nearer ; result— 
too proud to work at the vice, too poor to do without work, so 
they start off as draughtsmen ; result— poor wages, for they are 
not worth more. ‘The technically educated youth gives up all idea 
of the workshop, and goes straight in for the drawing-office ; result 
about the same as the premium pupil. Both of these channels are 
constantly inundating the drawing-office. Can other than poor 
pay be the result ? 

The really good all-round man is nearly sure of a good paying 
position, and if steady and trustworthy, keeps it. Your definition 
of a draughtsman—that is, as he should be—may be difficult of 
attainment ; but in all cases the man with experience acquired by 
actual work, of workshop practice, quickness in understanding 
instructions given, and a clear ahead view of the work to be done, 
may with attention and painstaking care become that man whom 
employers value and fairly remunerate. I think it must be granted 
that such men are rare, Our system of localising manufacture is 
also to blame for the poor pay of some fairly good men. 

The pursuit of one class of work makes good men to suit it—it 
also does something else, it stereotypes the class, and consequently 
lowers the remuneration ; as an inferior man can copy or slightly 
alter what a first-class man has formulated. The aim of all who 
seek proficiency inengineering, of whatever class, must be to combine 
practice with theory ; this can only be attained by working with 
the tools for years in different classes of work—that is working 
intelligently—trying to do the most work with the smallest amount 
of manual labour; at the same time, after the day’s labour is over, 
theorising over the work done, and its fitness for the duty required 
of it. 

A really capable man should be able to grasp an idea given to 
him, formulate his design in the rough, then extend and draw out 
the finished machine in every detail, calculate its cost, and follow 
it through the shops—if necessary, be able to show the workman 
how to manufacture and finish; and last, but not least, be capable 
of meeting difficulties and overcoming them if they should arise. 
Such a man can always get his price without the assistance of such 
a union as ‘‘ Nemo” proposes. 

Lastly, a man of this class must make a better specialist than 
even the specialist himself; the one is always alive to difficulty, the 


If our draughtsmen will make themselves really efficient, they 
will not need to work for less than mechanics’ wages. An old say- 
ing is, ‘‘God helps them who help themselves,” JOHN BaTey. 

Dublin, July 4th. 





Sir,—I have some recollection of reading in THE ENGINEER 





combination of draughtsmen such as ‘‘ Nemo” refers to bas often 
been talked of and aimed at, but has come to nought. I cannot 


among them. Now this is in a fair way of being avoided in the 

future, as a draughtsmen’s society has been formed, which all 

should join. It bas been advertised in THE ENGINEER and other 

papers lately. All information can be had from Mr. G. Middleton, 

36, Leathwaite-road, Battersea Rise, S.W., London. foe iS 
July 10th. 





| earth. 


PATENT LAW. 
Sir,—With reference to your article in this week’s number re 


may most likely have something to say about solicitors being pre- | 
cluded from acting as agents if the same should pass. Fortunate 
solicitors that they have such a society to look after their interests. | 
Engineers competent to draw up specifications, and probably other- 
wise engaged besides, have no body to look after theirs. Perhaps 
you, Mr. Editor, will permit this protest against a small Bill, which 
ooks very like a job in favour of existing patent agents, many of 
whom, forsooth, are weak enough in professional knowledge. Why 
this necessity for making patent agents a close profession, except 
to put a fictitious value in the future on the assistance they give ? 
What we shall see as a result will be that fees will go up gradually, 
to the detriment of inventors, and so the privilege that was given | 
by the last Act for the furthering of a patentee taking out his own | 
patent will now be taken away, in a sense, if he should require to 
utilise the agent. What he will have gained in the one case will 
be lost in the other, for no one has ever heard of a practical 
monopoly like that patent agents will have without its having to 
be paid for. Looking at the matter closely, I do not know why a 
competent engineer, though he has never taken out a patent, 
should be liable to a fine of £20 if he aids an inventor. He has 
gone through several branches of engineering, had practical expe- 
rience that few existing agents possess ; surely then he is as much 
competent to draw up a binding specification as the present or 
future order of agents. Perhaps you will raise your voice in favour 
of engineers, who may request to do so, being allowed to register 
themselves, though they may not be ona fide patent agents. Per- 
sonally, however, I do not find any reason, whatever the Society of 
Patent Agents may say, for the present tinkering of the law. 
I hope you may use your influence on what appears to be a pro- | 
posed injustice. CONSULTING ENGINEER. | 

July 11th, | 








BRIGHTON BEACHES AND GROYNES, 


Sir,—With reference to articles and letters on the subject of | 
the shingle movements on Brighton beaches, I beg to say I had 
the opportunity of seeing the storms of October 15th and December 
9th, 1886, and noted the effects on the foreshores. I am led to 
concur in one of the opinions about the unsatisfactory character of 
the action of the solid groynes on the deposition and movement of 
the shingle on each side of them. This occurs mainly from their | 
being too high and from their being too smooth ; the one prevents 
the surf getting over it in its launch to the other side, so that it 
has to come back again to where it came, which it distinctly 
resents, Consequently, as the first wall is smooth, it falls down it 
like a cataract to the bottom, and sweeps away all the shingle it 
had previously carried there in its launch. A similar effect results 
from the smooth faces of the sea walls in front of Hove during a 
storm, that the shingle in their base and front is carried back again | 
to sea by the return backwash descending from the promenade 
crest after it had been deposited there by the launch of the surf. 
The remedy for this just now is suggested in forming abattes of 
wooden piles in front of smooth sea walls, where it is required to 
preserve the shingle foreshores in front of sea face. After all, the | 
old wooden groynes seem to act best, as they are not too formid- | 
able to frighten, or too rigid to oppose Nature in her efforts to | 
carry out her own engineering for her own purposes. | 

2, George-square, Edinburgh, W. G. BLack, F.R.M.S. | 

July 10th. 

















Srr,—Your correspondent says that the wave, ‘‘ Carrying shingle 
in the direction of the wind up the incline of the beach.” Will you 
allow me to point out that shingle is deposited during off-shore 
winds, and scoured away during on-shore gales, though at that 
time harbours choke up? I have spent most of my life on beaches, 
but Ido not want your readers to take my word for the facts I have 
stated ; many of them will soon be going to the seaside, and may 
there get my statement verified by the fishermen. Amber, coal, | 
and shingle accumulate on the beach during off-shore winds, and | 
disappear during on-shore gales. All beaches are shifting, it must | 
be remembered. I shall be pleased to reply to any inquiries from | 
engineers, J. 

Sizewell, July 10th, 


DYNAMICS OF A PARTICLE, 


Sin,—To Mr. Muir's list of ‘‘ Puzzled Student’s” mis-statements | 
may I add that Newton does introduce the notion of time in his 


| it was one minute before time—not tive. 


explanation of the third law? It is abundantly evident that, to 
borrow his own phrase, words have no meaning for ‘‘ Puzzled 
Student,” so far, at all events, as they concern dynamics; and it is 
just here that I quarrel with ‘0. E.’s” first letter, and maintain 
that the ordinary mind cannot be taught these things theoretically 
and without reference to material masses and motions, and that 
the attempt merely prolongs the proverbial tarrying of wisdom. It 
may not take long to get by rote a few pages of a text-book or two, 
but it does take time to get effective possession of a new idea. 
In the present state of his knowledge it would take ‘ Puzzled 
Student” three months to master the batch of letters you printed 
on June 22nd; yet in three days he fires off a contemptuous reply. 
He finds us contradict one another all round. Mr. Lyle finds us so 
agreed that a reply to one suffices to give the lie all round. 

Mr. Lyle blames Newton for personifying the stone. He also is 
in too great a hurry, for Newton expressly guards against anything 
of the sort by inserting the phrase ‘‘so to speak ”—wt ia dicam. 
I do not think it is much use trying to help ‘‘ Puzzled Student” by 
written explanations; observation and experiment are the methods 
of physical research, and they alone can give a solid foundation for 
knowledge. Yet I will remark that the commonest stumbling-block 
is that students do not realise how in most cases the earth itself is 
one reacting body, and that, applied to planetary mass, the motions 
we deal in on the surface are wholly insensible. W. A. S. B. 

July 19th. 





Sir,--Permit an humble one to cast a corruscation across the 
adumbrations with which your correspondents overshadow the 
soul of ‘‘A Puzzled Student.” Wherewith shall I do this save by 
persuading their ineptitude that when, peradventure, a youth, a 
boy, a much-puzzled lad, pushes against a door urged by the blast 
of cruel heavens, which renders this day even the Erebus-like fire 
of the domestie hearth welcome as the rose-gardens of Schiraz; 
when, I say, the youth, the puzzled one, pushes against the door— 
which, indeed, he may well desire to shut—the reaction of which 
your mighty, but excessively brain-confusing Newton, wrote, takes 
place not between the door and the bands of the youth, but 
between the feet of the aforesaid youth—mightily urged against 
the painted canvas with which the floor is covered—and the floor. 
Nay, more, if the boy, and also the door, and the house to which 
the door is affixed, be removed, is it not the same with aught 
which, to impede the magniticent on-rush of the whistling gale, 
opposes itself? For let us take a pile, or even a skewer—which 
when imbedded in the juicy joint, appears to him who cuts up the 
Sunday meal for those who watch him, intent, hungry-eyed, even 
as a beam or baulk of Norwegian fir. Let as say such a skewer be 
driven into the earth with mighty blows of the beating engine dear 
to the heart of Donaldson Sahib until it penetrates even to 2in., and 
behold the wind blowing on it, will find its reaction in the breast of 
mighty earth. Where, then, is need of boy or door? 

South Kensington, July 11th. JAMSETJEE LAMHUN LEY. 





Str,—I do not think I could carry on a discussion with Mr. 
Muir to any good purpose, because to that end it would be 
necessary to have some basis of an agreement, which basis, I 
much fear, does not and cannot exist. For example, Mr. Muir 
believes in the ‘‘attraction of gravitation.” That is, he holds 
that the earth draws things to it, and that the things draw the 
Now the first step in any discussion will be for Mr. Muir 
to admit that this belief is incompatible with the proposition that 


| the energy of a system must remain constant unless some ex- 
| ternal force acts upon it, or that it is compatible with it; and 
| in the latter case he must be ready with his 


proof. Inasmuch 


| as I do not for a moment imagine that Mr. Muir will do either 


the one thing or the other, I hold that no discussion can take place 
between us. 

Mr. Muir asks me what kind of motion gravity is? In reply, 
I assure him I do not know; but that does not prevent me from 
believing that it is a mode of motion, just as Mr. Muir believes 
that heat is a mode of motion—but what kind of motion neither he 
nor any one else knows, *. Tl. 

London, July 11th. 


AN OPTICAL PROBLEM. 


S1r,—As problems seem to be not out of place in your correspon- 
dence pages, will you permit me to ask someone learned in optics for 
a solution of the following ditficulty, which solution I cannot find in 
any books accessible to me :— 

A simple lens inverts the image. It follows that every ray of 
light must intersect every other ray of light at a central point. We 
have thus two cones of light rays with their apices together. If 1 
am right, these apices must be geometrical points ; that is to say, 
without parts. How is it possible fora wave of light of any length 
to get through a space of no dimensions? And if by some means 
they do get through, how do they pass without interfering with 
each other / 

I do not think a diagram is necessary to explain my meaning. 
Any of your readers can draw one for himself. » - 

July 11th, 








WANTED, STEEL FORGINGS. 
Sir,—I should be glad if any of your readers could recommend 
a firm who can supply light steel forgings, well made, and at the 
time they are promised. I have experienced great difficulty in 


| obtaining even fair workmanship, while promises as to delivery 
| appear to be mere figures of speech. 


There is a growing demand for small forgings, and a firm who 
would make them a speciality would be sure of abundance of work 
and good prices. The mode of charging—viz., by weight—should 
be abandoned. It is simply offering a premium on bad workman- 
ship. The engineer thus has to pay extra for superfluous steel, 
and then to pay as much more for turning it off, while the forge 
master and his men share the plunder, ENGINEER. 

July 10th. 





WASTE OF LOCK WATER, 

Sir,—It is desired to obtain an authoritative reply to the follow- 
ing questions upon which there is a wide divergence of opinion in 
a large party of men, of whom some are supposed to be capable of 
giving a trustworthy solution. (1) In passing a boat from one level 
to another through a canal lock, does the draught or displacement of 
the boat affect the consumption or waste of water involved in the 
operation? (2) If so, which causes the greater consumption—the 
light or the laden boat? If you can see your way to publish this 
note, it may possibly produce an answer which will put an end to 
all further doubt in the matter. IGNORAMUS, 

London, July 7th. 





RAILWAY SPEEDS. 


Sir,—There seems to be a plague of inaccuracy in matters 
relating to railways, and the technical journals are the worst 
offenders, asarule. You state in your last issue that the Flying 
Scotchman, on the 2nd inst., arrived at King’s Cross in 84 hours, 


| that is to say, punctually; well, as a matter of fact, it was eleven 


minutes late. 

One of your correspondents a few weeks ago stated that the West 
Coast 10 a.m. up Scotch express arrived at Kuston at 6.55, whereas 
These are small matters, 
but it is surely not such a Titanic operation to avoid falling into 
such stupid little blunders. FREDERICK J. BOLT. 

14a, Finsbury-square, E.C., July 7th. 

[How does Mr. Bolt know.—Eb. E.] 


Sir,—I have to acknowledge Mr. Acworth’s correction in your 
last issue of my statement that from York to Newcastle was 83} 
miles. It is 80 miles and 48 chains, the North-Eastern Railway 
being allowed by Act of Parliament to charge for three additiona 
miles on account of the High Level Bridge at Newcastle. 

July 11th, THE WriTER OF THE NOTE, 
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. GARRETT AND SONS, LEISTON, ENGINEERS 


(For description see page 23.) 
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GAS ENGINES AT THE NOTTING- 
HAM SHOW. 

A CONSIDERABLE number of gas engines 
will be found in the show yard at Not- 
tingham, where they attract a good deal 
of attention. Messrs. Andrew and Co., of 
Reddish, exhibvit five “Stockport” en- 
gines from l-horse to 8-horse power. 
Messrs. Dick, Kerr, and Co. show two 
“Griffin” gasengines. Both the “ Stock- 
port” and the “Griffin” engines have 
been so fully described in our pages that 
further description now would be super- 
fiuous. Messrs. Crossley show several gas 
engines, one of which we illustrate, with 
a pump attached. This is a good general 
purpose little engine. We need scarcely 
say that it isadmirably made,and although 
the initial pressure reaches about 250 Ib. 
on the square inch no evidence of shock 
is visible, nor is there any noise. All the 
engines on the stand are supplied with 
oil gas made in a very simple apparatus. 
The oil is allowed to trickle through a 
syphon seal into a cast iron retort, heated 
by coke, and from this the gas, after pass- 
ing through the equivalent of an hydraulic 
main, enters a gasholder. The whole 
plant is self-contained, so to speak, and 
the gas is generated, with little or no 
attention, from any kind of oil or grease 
available. In Australia mutton fat, which 
is there a drug in the market, is used in 
the meat-tinniug establishments. 

Messrs. Priestman, of Hull, exhibit 
several petroleum engines made under the 
patents of Priestman, Hume, and Etéve. 
We shall illustrate this engine in another 
impression, meanwhile we can describe it 
in general terms. In external appearance 
it resembles a horizontal Otto engine, and 
it works with the same cycle, Messrs. 
Priestman paying Messrs. Crossley a 
royalty on this account. The engine 
works with the ordinary “ paraffin oil” 
of commerce, which has a high flashing 
point ; it differs from engines working 
with benzine and volatile hydrocarbon, 
and must not be confounded with them, 
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the insurance companies accepting the 
Priestman engine without let or hindrance. 
The difficulty which has hitherto been in 
the way of using petroleum has consisted 
in the trouble of vaporising it; a por- 
tion only of all admitted to the cylinder 
was converted into vapour, and the rest 
was blown out of the exhaust pipe. This 
difficulty is got over with the Priestman 
engine in the following way :—The oil is 
put into a cistern; on the top of this oil 
air is forced at a pressure of about 10 Ib, 
by a pump continually working. Theair 
drives the petroleum through a chamber 
heated toa high temperature by the waste 
product of combustion—the exhaust, in 
fact—and the partially vaporised oil mixed 
with air is thence driven into the cylinder, 
with a further supply of air, when the 
admission valve opens. The construction 
of the jet is very curious and interesting. 
In an engine indicating 5-horse power 
the orifice is not much larger than a cam- 
bric needle. The charge is ignited by an 
electric spark, supplied by a small Rhum- 
korf coil. There are several interesting 
points about this engine which require 
further elucidation. One is, that nearly 
the whole of the waste heat of the exhaust 
is taken up by the incoming charge 
of petroleum. Another is, that it does 
not appear that any petroleum in a liquid 
form ever finds its way through the jet, 
but that a small quantity is found in the 
exhaust, which is said to be just sufficient 
to keep the cylinder lubricated. 

That the petroleum engine is not yet 
as perfect as the gas engine is simply to 
say that it is a baby, whereas the other is 
full grown; but it is a very promising 
baby indeed, and already it has a large 
sphere of usefulness, To say nothing of 
localities such as America and the South 
of Russia, where petroleum is as cheap as 
good water, there are hundreds of situa- 
tions in this country where it cannot fail 
to prove extremely useful—as, for exam- 
ple, on farms. The petroleum can always 
be got in any town, and the Priestman 
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engine is thus available where the gas engine cannot be 
used, We may add, in conclusion, that the makers con- 
template its use for propelling tram cars. They have 
already used it for propulsion in their own works with 
complete success. 

During the show, Mr. Anderson, as engineer to the 
Royal Agricultural Society, carried out a test of this 
engine, which, while it did not pretend to be minutely 
accurate, supplies valuable information, which by his 
courtesy we are enabled to give here. 

Priestman’s 4-horse power Petroleum Engine.—Summary of Results. 


Duration of trial 2 hours, 


Mean revolutions per minute 165°5 
Mean load on brake wheel ... ... 56°33 Ib, 
Effective diameter of brake wheel 5ft. 
Brake horse-power ... ... ... ... 4°43 
Petroleum consumed in two hours eee ee 
Petroleum consumed per brake horse-power 

Seer ae tee |, 
Do,, Sir W. Thomson’s observation in March, 

Sc RS aR IS peal CR oe | 
Density of petroleum (a pint weighed 1 lb. 

NE I ce id rine), abn F501, as, Res 8 
Cost of petroleum, 64d. per gallon = per 1 |b ... "812d, 
Cost of oil per horse-power per hour... .... ...  1°42d, 


Cylinder, 8in. diameter, 13in. stroke. 

The engine ran rather irregularly, the speed changing 
suddenly, and ranging from 180 to 150 revolutions. A 
miss-fire occurred now and then. The brake consisted of 
a Zin. cord, lapped once round 
the 5ft. fly- wheel, one end 
fixed to a spring balance and 
the other loaded with 78 lb. 
The cord was _ Jubricated 
at frequent intervals with 
mineral oil. 

The action this ex- 
tremely simple brake was 
waniine that could be 
desired. It might be im- 
agined that the rope would 
have been burned or worn 
through, but it was none 
the worse at the end of 
the two hours. In this way 
all the trouble and expense 
of brake blocks, straps, 
compensating levers, &c., is 
entirely done away with. 
The breadth of a fly-wheel 
rim is always ample to take 
a sufficient number of 
ropes for any power that 
an engine can exert. It 
seems incredible that a few 
yards of common “clothes line” wound once round a 
tly-wheel should be capable of representing nearly 5-horse 
ower, but so it is; and at any time daylight could 
xe seen between the wheel rim and the rope, which 
only bore on the former by its raised strands. 
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THE ROYAL AGRICULTURAL SOCIETY’S HAY 
AND STRAW PRESS TRIALS. 





THESE trials have led to very unexpected results in 
some respects ; that is to say, results that were unexpected 
before the trials commenced, and, in some measure, 
unexpected when the trials were drawing to a close, even 
by experienced observers. This is more especially the 
case with the hand presses, namely, Classes III. and IV. 
In the steam and horse power, Classes I. and IL., there is 
nothing unexpected in the awards, but the trials gave 
unexpected figures. 

Returning to our account of these trials, and taking 
them in the order in which they were made, we have first 
to mention the hay and straw presses exhibited in Class ITT. 
The first tested was by Mr. V. I. Allen, of Spalding. It 
is constructed with light wrought iron framework, and 
with a platten operated by means of four racks with 
gearing and pinion. This machine proved to be insuffi- 
ciently strong for rough usage, and did not succeed. 
Next came a close or box press by Mr. G. Stephenson, of 
Newark-on-Trent. This press is chiefly of wood, and is 
of the toggle joint type, shown by the diagram Fig. 1. 
The top of the press C is supported by four stout posts, 
which stand upon the sole pieces B. The toggle levers A 
are fitted at their lower ends with wheels, which run on 
rails on the sole pieces. By pulling the lower ends of the 
toggle levers together, or allowing them to separate, they 
take the positions shown in full and in dotted lines, and 
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with them the am P. The sole pieces B and top pieces 
C are connected by long bolts, and the toggles are pulled 
together by chains passing round a nt hem turned 
by hand-gearing. The handle hasa radius of 15:5in., and 
the gearing is proportioned so that when the toggles are a 
little closer together, or a little more nearly parallel than 
shown, the platten moves only O'15in. per turn of the 
hand wheel The ratio is thus 652 to 1, and assuming a 
man to exert a pull or push of 501b., the total pressure 
upon the platten would be 326,0001b., or over 14 tons, 






































upon an area of about 5} square feet. Allowing for 
friction, the actual pressure is perhaps not less than 13 
tons. This press promises to do very good and rapid 
work, but owing to imperfection in the chain, or to 
winding it on too small a barrel, it broke, both on the 
first and second days of the trial, and was for that reason 
thrown out of competition. The necessary density was, 
moreover, not obtained. 

Following this, a trial was made with the press by Mr. 
W. Warne, particulars of which were given in our 


crosshead bars, which are arched upwards, the rise being 
about Gin., are about 3$in. in depth and about ?in. in thick- 
ness in the centre. From this they taper down to about 
2}in. in depth near the bosses, which pass over the tops of 
the pipes, and are there held by four ordinary nuts, such as 
are used as running nuts. The screw is 1°75in. diameter, 
double, of lin. pitch. At the lower end it carries a boss and 
four-armed handle. The handles are such a length that the 
centre of the hand would be about 19in. from the centre 
of the screw, giving a circumference of about 120in. The 





last impression, with loose straw; the density of 8 lb. per 





cubic foot then considered to be necessary was not ob- 
| tained, and eight minutes were expended in making an 
88lb. bale. With loose, or new hay, the necessary density 
| was obtaine!, and a bale weighing 1291b. made in ten 
minutes. A small press, by Messrs. Hartope and Co., 
Leicester, was through misunderstanding of the regula- 
tions enterel in Class III, for which it was even less 


suitable than most of the others, but it might have been 
suitable for Class IV.; by the same error it was omitted 
from that class. It is a light and easily portable press, 
with screws worked by fast and slow gearing. 

Mr. J. Hoodless exhibited a screw press in Class III., 
which was a box press, so that it would be possible to 
make a neat bale. This press was properly entered in 
Class III., but the required density could not be obtained 
with it. Mr. 'T. Mayos, of Llangunnock, exhibited a press 
of the enclosed form, into which the hay or straw to be 
pressed is packed and stamped by the man working it. 
Then three crossheads are put into place with three 
separate press boards under them; these crossheads are 
alternately forced down by means of levers which take 


side of the machine. With this machine the necessary 
density was obtained, but it took two men twenty minutes 
to make a 174lb. bale of 14°5 cubic feet capacity, and 
twenty-five minutes to make a straw bale of 13°5 cubic 


of improvement, but in face of the results subsequently 
obtained by other presses, it would probably be better to 
start on another tack. 


Preston. This is a light screw press, and is shown by 
annexed sketch, Fig. 2, This press was very frequently 
described in the show grounds as consisting of two 
boards, four gas 
scription is not deemed sufficient to convey any idea 
of its construction to our readers, the accompanying 
sketch from memory isgiven. As this little press prove 


to stiffen and connect them. To the base two)| 
pairs of lin. steam pipes are secured by nuts and a pair | 
of plates at either end. These support a light wrought | 
iron crosshead made of two pieces of flat bar tapered 
towards their ends, and-there formed into a boss. They 
are then bent into the form shown, so as to embrace a 
wrought iron nut in the centre, the two bars and the nut 





being held together by means of four bolts. The! 


Fig. 4.-LADD’S HAY AND STRAW PRESS, 


Fig. 5.—SAMUELSON'S HAY AND STRAW PRESS, 


a tooth at a time in one or other of the racks on either | 


feet weighing 112lb. The machine may be capable | 


Next came a press by Mr. J. Bamber, of Sand-street, | 


ipes, and a screw; but as this de- | 


a formidable competitor, it must be described. The base | 
is of oak boards about ljin. thick, with cross pieces | 


ratio of movement of the hand is, therefore, 120 to1; and 





CAPEL’S SYSTEM. 


assuming that the two men at the opposite handles can, 
from their position, exert a pull of 100 1b. each, the total 
pressure will be 24,000 1b., or ten tons. The friction in 
this case being only that of a screw 1°75in. in diameter, 
the actual pressure when the men exert themselves to 
obtain the maximum is probably not much under nine tons. 
Below the handle boss a grooved wheel about Tin. 





PILTER’S SYSTEM, 


| diameter is attached to the screw, and on the wood board 
| platten near one end are three small cord pulleys. 
| Between the inner and outer of these three runs a sash 
| cord, which passes round the grooved wheel on the screw. 
| When the screw is down, as when a bale has been made 
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the screw and platten are run up by means of this cord 
in about 10sec. This press weighs 2 ewt. 3qrs., and the 
price named is £11, or with truck for transport £15. It 
is perfectly open, as will be seen, and cannot be looked 
upon as satisfactory for pressing loose hay and straw. 
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It was, however, used for both, and made bales of hay 
about 3ft. by about 2ft. square, and weighing about 
112lb. The density was thus more than was required. 
With straw, as with hay, bales were made, as well as men 
can be expected to make them with a press without sides, 
and they weighed only about 105 1b., but contained about 
24 cubic feet. 

The next press tried in this class was one of the 
“Simplex” American presses, entered by Messrs. T. 
Mackenzie and Sons, Dublin. It is a box with a platten 
pressed down by a bar which passes through slots in the 
box sides, and is forced down by hand levers which take a 
tooth at a time in side racks. This press did not reach the 
required density for hay and still less for straw, and the 
time occupied was too long. 
referred to last week, which occupied eight minutes each 
in making bales of 1741b. and 1451b., and of 165 and 
17°9 cubic feet, or densities just over requirements. With 
straw this press obtained a density of 58. In the 
catalogue the price of this press is given as £35, and Mr. 
Warne believes it can be produced at that price. 

This concludes trials under Class III., with the excep- 
tion of some trials made later on; but several of these 
presses were also entered in Class IV. for pressing trusses 
of old hay as cut from the stack. The trials under 
Class IV. commenced on the afternoon of the 4th inst. 


In al] cases they consisted in pressing trusses as cut from | 


a stack of hay one year old. In most cases the trusses 
were taken from the rick very little broken up, though 
in some the layers were very much separated in moving 
from the stack top to the press. The great difference in 
the density of the hay, as cut from the top and from the 
bottom, was as much as possible allowed for by giving 
each press trusses from different parts. The ordinary 
working practice was followed. One man cut the trusses 
from the stack, and he helped to get them to and to give 
aid to the man at the press for the final squeeze. The bind- 
ing was done by the man who remained at the press. In 
other cases only two men were employed at the press, 
and one on the rick. These trials were made under 
ordinary commercial conditions, and Class IV. is the press 
that is most wanted, though a satisfactory haud straw press 
is only second asa requirement. Having then arrived at 
the really practical trials, we may give some of the 
Society’s conditions of trial, beginning with Clause 7: 
“Each machine will be allowed a preliminary trial not 
exceeding one hour’s duration with each material it may 
be required to compress.” (The preliminary trial neces- 
sary fell toa few minutes.) “8. The trial will last till 
not less than 50 cwt. has been pressed, by horse or steam 
power, an-] till not less than one ton has been pressed by 
hand-power.” (It was found that it was not necessary to 
do so much.) “9. No trial will be considered as of any 
use unless the bales have such a form and density that 
50 ewt. of pressed material can be loaded into a railway 
truck having a capacity of 25 cubic yards.” (lt was sub- 
sequently found that 35 cubic yards, with the usual all- 
round overhang, is nearer the capacity.) “11. The follow- 
ing will be the points awarded ” :— 
Points. 
1. Cost of machine compared with the rate it is 
capable of working—-that is, cost per ton perday 














of ten hours EE Ee Le RRS a: | 
2. Ccst of labour and power per ton per day of ten 
hours--mechanics rated at 5s. per day, labourers 
. per day—steam engine and driver 2s. per 
2al borse-power per day—horse-works, horse 
and driver 9s. per day—ditto two horses, 16s. per 
day : ae se ee te ee | 
3. Density attaincd beyond 2ewt. to the cubicyard... 5 
4. Un'formity inweight ... 2... 2.0.0... 1. we we 5 
5. Time in binding bales ... 5 
6. C of bales apipetis, > tds cee coke vl nen. 
7 s with reference to packing into trucks 
mete... So ee oe oe 
8. Condition of pressed material on opening bales ... 5 
®. Transportability of press and facility for erection 10 
10, Mechanical simplicity, strength, and durability 20 
100 


Some of the results of the trials of the machines in this 
class we give in a table below. ‘The first tried was 


*®BARFORD & PERKINS PETERBOROUCHS i 
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Fig. 3.—_BARFORD AND PERKINS’ PRESS. 
Warne’s ; next came Hoodless’s machine, followed by Mr. 
Bamber’s. Next camea very useful and ingenious press by 
J. Bradbury, of Charles-street, Manchester, who exhibited 
several of his presses of a kind already largely in use. It 
is of the same type as that illustrated by Fig. 3, namely, 
a suspended and balanced platten is pulled down upon the 
bale by chains, which are wound upon a barrel below by 
means of a long ratchet lever. In the press illustrated 
the lever is attached direct to the barrel spindle, but in 
Bradbury’s press a shorter lever is used, and it works the 





Next came Warne’s press, | 





spindle of a pinion gearing intoa wheel on the barrel 
spindle. It is a very good machine, and is provided with 
a fast hand motion for forcing the platten during the first 
and easy part of the pressing. 

On the 5th the same class trials continued, a toggle 
press, by Mr. Stephenson, coming first’ In this press the 
toggles are worked by means of a hand lever, the etfective 
length of which is about 4ft. 4in., and the ratio of move- 
ment of platten to lever handle 1 to 162; and as the man 
working bears his whole weight upon it, we may take it 
as 1401b., and this gives a gross pressure of ten tons. 
Friction will, perhaps, reduce this to nine tons. 

Next came the machine by Messrs. Barford and Perkins, 
which we illustrate by the accompanying engraving. This 
is one of the best hand presses, if not the best, in the 
show. One long lever works a spindle carrying two 
snails. Upon these wind the single chains, to which are 
attached the pairs of inclined chains seen in the engraving 
and forming a letter Y. The vertical part is that which 
is wound upon the snail. This arrangement is very simple, 
and gives the quick movement at first and slow towards 
the end of the pressing. The work done by this 
press exceeded the necessary density and occupied less 
time than any exhibited. On the bed of this press is a 
sliding portion. This is drawn forward, and the truss 
placed fair and square upon it. It is then pushed into 
the position shown whilst the platten is up at the top of 
the framing, not in the position shown. It is, when not 
pulled down for pressing, automatically carried to and 
held in the top position by balance weights, seen at the 
left hand of the engraving. An exactly similar machine 
was exhibited by Messrs. Barford and Perkins, with an 
attached weighing apparatus. It is obvious that this 
machine is equally as suitable for loose hay as several of 
those entered in Class IIT, but it was unfortunately not 
entered, as the makers naturally considered that an unen- 
closed press would not be deemed satisfactory or capable 
of producing a sufticiently clean bale. 
and commercial point of view, however, this press was 
the best exhibited, but its price is not so low as one of 
them. 

A hand press by Messrs, J. H. Ladd and Co., London, 
was the next tested. This press is of simple construction, 
and consists of a base supporting two racks. The platten as 
it moves up or down carries with it the gearing by which 
it is forced down upon the truss. 
platten movement is 205 to 1. This press did its work 
more rapidly than several, but the required density was 
not quite reached. 

The next machine tested was one by Mr. E. Scott, 
High-street, Lincoln. 
worked by gearing and a chain wound on a barrel. 


This 


machine was not as quick as the Barford, and the Brad- | 


ford, and other presses, and did not quite give the required 
density. 

On the 6th inst. further trials in Class IV. continued, 
commencing with another press, by Mr. W. Warne, like 
that already mentioned, with small exceptions, not affect- 
ing the result. This press reached and exceeded the 


required density, but the time occupied much exceeded | 


that by others. 

Another press tried on this day was by Messrs. W. 
Foster and Co., Lincoln. This machine contained a platten 
working between a fixed base and top by means of a pair 
of screws and gear exactly like that of a pair of Haley 
lifting jacks. Its working was slower than some, but 
quicker than Warne’s, but the density was not quite 
sufficient. Foster’s press made bales above and below the 
piatten, so that the time occupied in working a slow screw 
was not lost. 

After all these machines had been tried, each making 
five bales, those of Messrs. Bradbury, Bamber, Burford, 
and Perkins and Warne, were cach called upon to make 
eight bales of hay from the same stack. 

The results of these final tests in Class IV. were :— 
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Barford 83010°56 9°438°2) 2 22 10 | 22 108 
Warnes 943 10°6 11°122 3 — 4 35 118 


Iu this class the judges determined to award the one 
prize to Mr. Bamber. They apparently attached great 
importance to its low price and its lightness and sim- 
plicity. Considering, however, everything in connection 
with these presses, and the way in which they were 
worked, we may unhesitatingly say that from an engi- 
neer’s point of view, from that of the farmer, from that of 
the men whoare to work the press ten hours per day, and 
from the figures above given, the Barford and Perkins’ 
press is certainly to be preferred. 1t will be noticed, that 
although Bamber’s press pressed only 29:2 Ib. per minute, 


| as against Barford’s 38°2, that even that quantity was 


obtained by making each truss of much greater weight 
and bulk.- If Bradbury had made larger trusses he would 
have done much better. 

We must postpone further comment on these trials, but 
we may refer to Fig. 4, which illustrates the press 
exhibited by Messrs. J. H. Ladd and Co., and worked 
both by horse aud by steam. For this press Messrs. 
Ladd and Co. have been awarded the first prize as 
a steam press and the second prize as a_ horse 
press, Mr. Stephenson being awarded first prize in 
Class II. Fig. 5 illustrates the Pilter press as ex- 
hibited by Messis. Samuelson and Co, Banbury. For 
this machine the second prize in Class I. was awarded. 
The first prize for a hand hay and straw press, Class IIT., 


¢ 


From a practical | 


The ratio of handle to | 


It is of a box form, with a platten | 


has been awarded for the press shown at Fig. 2, and the 
second prize to Mr. Warnes for the press described last 
week. InClass1V.only one prize was offered, and this was 
given for that shown by Fig. 2. The judges recommended 
a special award for Messrs. Barford and Perkins’ press, 
but the committee of awards did not adopt the recom- 
mendation. There is no doubt that the proper course in 
connection with Class ITI. was to have withheld the prizes, 
for the requirements have not been met. The following 
is a brief summary of the results of the steam and horse- 
power presses in Classes I. and IT. :— 


Chass [.-—Steam Poirci. 


Quantity pressed per 
« J Cos » 
day in tons. oal per ton. 


Name of maker. 





Hay. Straw. Hay. Straw, 
Samuelson... 110 75 | Is 0d Is, 8d, 
Howard 15°0 11°5 1s, 2d, 2s, Od, 
Ladd 29°0 14°0 Os. dd. Is, Od. 


On the 9th inst. these presses were 


tried with new hay 
with the following results : 


‘Tons pressure. Cost. 
Ladd ee 33° Os. 54d. 
Samuelson 180 Os. Sd 
Iloward ... 25 Is, Od, 
Crass IL.—IJorse Pores. 


Quantity pressed per 


day in tons, Cost por ton, 


Name of maker. 





Hay. Straw, Hay. Straw. 

Stephenson 13°5 8°5 Os, Gd, Os. 8d. 

| Ladd 10°5 8-0 Os. 7d. Os, 9d. 
} 


Both the presses shown by Figs. 4 and 5 have pre- 
viously been illustrated in our pages, but they are now 
given to refresh the reader’s memory. Fig. 4 shows a 
| press originally introduced from America, but improved 
by Mr. Capel. The driving and fly wheels are now 
placed on the lower part of the frame, and serve as road 
wheels, Between the two large cog wheels, conspicuous 
in the engraving, is acrank pin and connecting rod, which 
work a plunger carriage, running on rollers shown, The 
man feeding the machine stands on the projecting board 
shown, and feeds the hay or straw into a box marked in 
the engraving with the maker's name. As the plunger 
packs the hay, by pushing it towards the delivery end, 
| where the man stands, the hay itself forms an abutment 
| against which the hay is pressed, and to provide for separa- 

tion into bales and for insertion of binding wires, a 
follower board is put at intervals into the feeding box. 
| To start the machine the upper part of the pressing 
box is screwed down, and a_ follower board held 
in. -The machine then packs hay in until it fits 
tight in the box. The board is released, but packing 
continues, and a long hay sausage is made, which 
is powerfully gripped between the upper and lower 
part of the box. This frictional grip is all that 
|is provided to enable the pressed hay to form an 
abutment against which more hay is packed. Every 
movement of the plunger packs in more hay against this 
abutment, and pushes the whole sausage out from lin. to 
2in. perstroke. This pushing out of the pressed bales is, it 
is contended, all lost work; but even so the machine only 
requires about 5°4 indicated horse-power to work it when 
do'ng the work given in the table below. It was worked 
in both Classes I. and IT. 

The machine shown by Fig. 5 makes a cylindrical bale, 
the hay being fed into two feeding mouths, into which it is 
drawn by a rotating toothed disc, and pressed thereto by 
a pair of cones. The cylinder of hay is made in this way, 
and subsequently it is pressed end on by a return of the dise 
seen at its end, This press producesa dense bale, and isa 
good deal used in France and Holland. The press by 
Messrs. J. and F, Howard differed essentially from all the 
others, and will no doubt, when completed, make a most 
excellent press, 





(To be continued.) 








THe Tees River Dvurs.—A meeting of tho Middlesbrough 
Chamber of Commerce was held in the Royal Exchange-buildings, 
Middlesbrough, on the 6th inst. The chief business was to con- 
sider a proposal to memorialise the Tees Conservancy Commis- 
sioners to reduce their dues on merchandise and shipping. Mr. 
C. E. Muller submitted the following resolution :—‘‘ That consider- 
ing the continued and severe depression of the iron trade in this 
district, and the sacrifices it is obliged to make in order to main- 
tain its position, this Chamber begs to urge upon the Tees Conser- 
vancy Board the necessity of promptly taking into consideration 
a reduction of the river dues on iron and steel goods and on ship- 
ping, in order to give some relief to the trade of this district.” 
The proposer of the resolution pointed out that before the present 
scale of Tees dues was established the trade was consulted as to the 
charges the different export articles could bear. It had been pro- 
posed to raise pig iron from 1d, to 2d. per ton, but the trade, how- 
ever, thought it could bear 3d. In those days the iron trade was in 
a fairly good position, and they all felt that it was important to 
carry on the river improvement on a larger scale, as the tendency 
was for ships of larger tonnage, and that they should be at a dis- 
advantage against other iron manufacturing districts if large car- 
goes could not be loaded here. Thanks to the energetic labours 
of the Tees Conservancy Board, the heavy dues levied had been 
spent to good purpose, and they had now a magnificent highway 
| to the sea. It was true that some time ago charges had been 
reduced 12} per cent. on ships, but this only brought them barely 
to a level with neighbouring ports. He would recommend a prac- 
tice which obtained in many ports—to reduce the rates after a 
number of voyages. In Grangemouth—and this trade was most 
important to them—after a steamer had visited the port eight times 
it was free of all dock dues for the rest of the current year. It 
would give great relief and facilities to the trade if a reduction of 
dues could be established on all steamers trading regularly frcm the 
| Tees and making regular short voyages. The resolution was 
' carried unanimously, 
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RAILWAY MATTERS. 


Over 95 millions of persons travelled by railway in 
India last year, 89 millions being third-class passengers, 


Tue Mossay Steel Company has, through its represen- 
tative, Mr. Robert Young, of Victoria-street, Westminster, secured 
an order for 20,000 tons of sleepers for the Santa Fé and Cordova 
Railway, Mr. E. Harry Woods, engineer. 


Tue Mandalay Railway, when completed, will make 
the Mandalay station 445 miles from the Phayre-street station in 
Rangoon. The line will probably be open for goods traffic in 
August, and for passengers by the end of the year. 


Tue American Street Lailway Journal, which has re- 
cently described numerous electrical tramway systems more or less 
under trial, says :—“ That the science of electrical propulsion has 
reached perfection no man will attempt to maintain, but that it has 
reached the stage of paeey and economical utility every unpre- 
judiced person should freely admit.” ; 


A yew line of railway has just been completed, 
connecting Sutton-on-Sea and Mablethorpe, watering-places on the 
Lincolnshire coast, and it is to be opened for traffic on Saturday 
next. The railway has been officially inspected by Major-General 
Hutchinson on bebalf of the Board of Trade. The undertaking has 
cost about £10,000, the capital being furnished by a syndicate con- 
nected with the Sutton and Willoughby Railway Company. 


Tue new line which it is stated the Midland Railway 
Company intend to construct between Leicester and Norwich will 
pass through Ashwell and Bourn, Lincolnshire. It is estimated 
that the station buildings at Bourn will cost about £2000, and 
that the total cost of the line will be little short of £550,000. The 
proposed route would necessitate the construction of a tunnel 
through the Stamford Hill. An express train service would run 
through Leicester and Norwich. 


Tue London and Nortl.-Western Railway Company 
intends to construct new tidal docks at Garston, at a cost of 
£500,000, and a Bill to effect this purpose is now before Parliament. 
The Bill has passed the Commons, and the traders of Garston 
appeared by counsel yesterday before Lord Camperdown’s Commit- 
tee to oppose it for the purpose of protecting their existing privi- 
leges in the old docks. The Committee passed the clauses, and 
inserted a proviso that the privileged traders should have the first 
right to use the old docks, and, if any traffic was forced out of the 
old docks to the new docks it should be the non-privileged people. 
Counsel for the Garsten traders accepted the proviso, which the 
promoters wili draft and submit to the Committee later on. 


Tue record of train accidents in America in May, given in 
the Railroad Gazette, includes 63 collisions, 75 derailments, and 7 
other accidents—-a total of 145 accidents, in which 43 persons were 
killed and 158 injured. These accidents are classified as follows :— 
Collisions: Rear, 32; butting, 27; crossing and other, 4—63. 
Derailments: Broken rail, 1; loose or spread rail, 3; broken 
bridge, 5; defective switch, 1; broken wheel, 4; broken axle, 3; 
broken truck, 3; fallen brake, 2; broken draw-bar, 1; broken 
car, 1; misplaced switch, 6; hand car, 1; unfastened draw, 1; 
derailing switch, 1; cattle on track, 7; landslide, 3; washout, 3; 
accidental obstruction, 2; malicious obstruction, 2; purposely mis- 
placed switch, 2; unexplained, 23—75, Other accidents: Boiler 
explosions, 2; cylinder explosion, 1; broken parallel-rod, 1; mis- 
cellaneous, 3—7. Total number of accidents 145. 


Tue Austrian Railway Exhibition in Vienna contains ar 
interesting and comprehensive collection of all and every apparatus, 
carriage or car used by Austrian railroads from their first 
beginning until the present time. Besides these various specimens, 
the respective length of lines and mcst important bridges, viaducts 
and other engineering works are well demonstrated. The most 
interesting division is perhaps the one in which the rolling stock 
from first to last is shown. ‘The clumsy engine of the North Rail- 
way, dated 1841, and the post-coachlike carriage of even an earlier 
date, look strange side by side with the magnificent steam engine, 
**1888,”" and a saloon carriage having an outside terrace for the 
use of passengers and supplied with all the latest improvements as 
to safety and comfort. There is also, the Railroad (razette says, a 
transport carriage for wounded soldiers, containing the most 
elaborate collection of instruments and every article in use ina 
first-class hospital, the whole belonging to the Austrian Samaritan 
Society. A state railway wagon, for the temporary electric 
illumination of stations along the line, is also noteworthy. Its 
object is to facilitate the taking up and dispatch of large numbers 
of soldiers and materials. 


“Tue Solution of the Municipal Rapid Transit Pro- 
blem ” was the subject of a paper recently read before the American 
Institute of Electrical Engineers by Frank J. Sprague. The actual 
pe seca te of street railroads by electricity is bringing to view the 
obstacles which are to be overcome, and the success already attained 
leads Mr. Sprague to believe that municipal rapid transit is to be 
solved by the adoption of some system of electrical propulsion. 
It is his opinion that the data and experience obtained in the opera- 
tion of the Union Passenger Railway in Richmond, Va., proves that 
electricity meets all the requirements for traffic of that character, 
while the grades are heavier and the curves sharper than will be 
encountered in most American cities, The Richmond road aggre- 
gates thirteen miles of track through nine miles of streets, and is 
operated from a central station, the power being derived from 
three 125-horse power engines, The cost of running the cars is 
1 dol. 98 cents for operating, and 1 dol. 48 cents for station ex- 

enses, a total of 3 dols. 46 cents per car per day or eighty-mile run, 

his does not include executive expenses, taxes, nor general charges 
of that character. The overhead system he considered the best and 
most economical, and, if properly constructed, has no objectionable 
features, For the operation of a similar surface railroad in New 
York City conductors could be advantageously suspended under- 
neath the elevated railroad structure. 


A rEPorT to the Board of Trade by Major Marindin, 
on a collision which occurred on the 7th ult, at Keith Station, on 
the Great North of Scotland Railway, states that in this case the 
11.40 a.m. up train from Elgin to Aberdeen was turned on to the 
wrong line when entering Keith station, at about 12.45 p.m., and 
came into collision with the leading engine of the two attached to 
the 12.55 p.m. mixed train from Keith to Elgin. Major Marindin 
says :—“‘ This collision, which would probably have caused serious 
injuries, if not loss of life, had the train which was run into been 
loaded with passengers instead of being empty, and had not the 
station-master been prompt in warning the drivers of the two 
standing engines of their danger, was due to a mistake of the 

intsman in holding the loop points in the wrong direction, so that 
instead of running through on the loop line, or back road, the 11.40 
a.m, train was turned on to the main or platform line. The driver 
of the 11.40 train was running in with the signals all right for him, 
and seems to have been keeping a good look-out, so that he saw the 
engine on the platform line as soon as it was possible for him to 
have done so. He was then, however, only some eighty-five yards 
from it. He states that he was running at twenty miles an hour 
when within sixteen yards of the points, and I have no doubt that 
his speed was quite as high as that, for he had to run over 400 
yards farther before stopping to back his train intothe main station, 
so that it is evident that, had it not been for the fact that the train 
was fitted with a continuous brake, the collision must have been 
very much more violent than it was, The evidence tends to show 
that the train would have been stopped altogether in about another 
twenty yards, so that the brake did good service, while if the speed 
at the points had been only fifteen miles an hour, the limit imposed 
by the company’s rules, it is provable that the collision would have 
been averted,” 





NOTES AND MEMORANDA. 


Iy London 2348 births and 1211 deaths were registered 
during last week. Allowing for incresse of population, the births 
were 332, and the deaths 372, below the average numbers in the 
corresponding weeks of the last ten years. 


THE annual death-rate in London last week per 1000, 
from all causes, which had been 14°5 and 15:1 in the preceding 
two weeks, declined again last week to 148. During the thirteen 
weeks of last quarter the death-rate averaged 16-9 per 1000, which 
was 3°0 below the mean rate in the corresponding periods of the 
ten years 1878-87. 


At the Forth Bridge 51,320 tons of steel in all, an 
addition of 3020 tons during the rast quarter, have been delivered. 
The weather during the past quarter has not been so favourable as 
in corresponding quarters of previous years. It was exceptionally 
bad during the latter parts of March and April, and for a period 
amounting in the aggregate to twenty-three working days very 
little was done. 


Herr Vocer, Nature says, had previously calculated 
the relative value of copper and iron as lightning protectors, giving 
iron a section 2°5 times that of copper to act with equal efficiency. 
Preece’s constants give the relative efficiency, iron, 3148, copper, 
10°244, for equal diameters—that is, an inch rod will fuse with the 
above currents in amperes; or, if we take the same current, say 
300 ampéres, iron, 02086, and copper, 0°095, are the diameters in 
inches of the wires such currents will fuse, or in the ratio of 22 to 
1; Vogel's ratio being 13°54 to 9°6. 

Dr. Buntr’s method for detecting gas leakage by means 
of palladium paper has been rendered still more delicate by Herr 
Schaufflers, who uses, to every three parts of chloride of palladium, 
one part of chloride of gold. The increase of sensitiveness may be 
partly due to catalytic action, that is, to the mere presence of the 
gold, perhaps to the action of traces of acetylene upon the gold 
solution, The solution used for making the paper contains 2 per 
cent. of chloride of palladium and 34 per cent. of chloride of gold. 
One pint costs about 9s., and will steep filter-paper enough for 8000 
to 11,000 tests. The main sources of error are tobacco smoke, 
stoves, and smoky chimneys, which let carbonic oxide into the 
room, the vapour of fusel oil, onion smell, mercuzy vapour, and 
sulphuretted hydrogen. 


AT a recent meeting of the Chemical Society a paper 
was read on ‘* The Optical and Chemical Properties of Caoutchouc,” 
by J. H. Gladstone, Ph.D., and Walter Hibbert, F.1.C. The sub- 
stance experimented on was obtained from the best commercial 
Para rubber. Many attempts were made to separate the two sup- 
posed modifications, and to remove an oxidised product. The 
most promising method seemed to be to dissolve the rubber in cold 
chloroform, and precipitate partially with a little alcohol, but no 
good separation was effected, and the results of analysis gave 
usually about 3 ~~ cent. of oxygen. One small specimen, very 
carefully prepared and dried, contained carbon and hydrogen in 
almost exactly the proportions C,,: Hyg, with only 0°5 per cent. 
deficiency, Optical analyses are given of seventeen preparations 
dissolved in benzene. 


AT a recent meeting of the Berlin Physical Society, Dr. 
Lummer gave an account of experiments which he had made on 
the determination of the focal length of lenses by the method 
of Abbe in Jena. The method is based upon the equation 
"= a + (B, — B,); where fis the focal length, a the distance of two 
objects from the lens, and B,; B, the respective magnifications of 
their images. The speaker discussed first the way by which Abbe 
had arrived at the above equation, and then went thoroughly into 
an explanation of the methods for measuring the amount of magni- 
fication of the images. It must suffice here to say briefly that the 
magnification was measured by a microscope directed along the 
principal axis of the lens, and at right angles to its surface, the 
microscope then being moved backwards and forwards, until the 
upper and lower ends of the image were visible. 


Ay apparatus for maintaining a constant pressure when 
distilling under reduced pressure, was described ata recent meet- 
ing of the Chemical Society, by W. H. Perkin, F.R.S. The 
essential parts of the apparatus are a barometer tube in connection 
with the exhausted apparatus, and a valve through which air is 
admitted when by the action of the pump the pressure becomes 
reduced below the prescribed point. A copper rod armed with 
a platinum point passes through the upper end of the barometer 
tube, and can be adjusted at any desired height; so soon as the 
mercury rises and touches the point of the rod, an electric circuit 
is completed and the valve is raised and air admitted. The valve 
is a glass sphere in a glass seating, the sphere being suspended 
from the armature of an electro-magnet; the sphere hasa weight 
attached to it which causes it at once to fall back when the circuit 
is broken. Even under a pressure of 60mm.—the lowest obtained 
with the water-pump used—the apparatus renders it possible to 
maintain the pressure constant to within a millimetre. 


Ir has often been stated that the cause of paper 
becoming brittle or tender is to be found in the presence of alum or 
sulphate of alumina in the paper. Herr C. Wurster’s observations, 
according to the Papier Zeitung, extending over ten years, tend to 
the conclusion that neutral or basic sulphate of alumina exercises 
no decomposing influence at ordinary temperatures on paper, 
whether size be present or not, but that sulphate of alumina has a 
strongly caustic action if chlorides, such as those of sodium and 
calcium, be present, especially at higher temperatures. Jn this 
case an injurious action on the paper arises from the formation of 
aluminium chloride or free hydrochloric acid, which acts by abstract- 
ing hydrogen, or the elements of water, from the cellular sub- 
stance. The manufacturer should therefore endeavour to remove, 
as far as possible, by washing from the fabric any sodium or 
calcium chloride resulting from the bleaching powder. It is 
accordingly not advisable to kill the bleach by antichlor without 
subsequent washing. From these considerations, the testing of 
paper should include a qualitative or quantitative examination of 
the chlorides present, which, the Journal of the Society of 
Chemical Industry says, have hitherto been regarded as quite 
harmless. 


In a paper on colouring porcelain in a high temperature 
furnace, Herr H. Seger, (Chem. Zeit. 12,) states that the best por- 
celain hardly ever contains less than 0°5 per cent. of ferrous oxide, 
mostly 1:0 per cent. and more, and that the more highly coloured 
Chinese and Japanese porcelains contain as much as 2°5 per cent. 
The yellow colour of porcelain is due to the presence of this iron 
in the state of ferric oxide, the green colour to its presence as fer- 
rous oxide, the colour actually produced depending on the nature 
of the burning. The grey colour due to a mixture of the two 
oxides seldom occurs, and then only in fusible porcelains. The 
yellow coloration is far more intense than the green; the latter 
results when a reducing flame is employed, and porcelain coloured 
pale green thereby becomes yellow by repeated heating in an 
oxidising flame, the ferrous iron being converted into ferric. The 
green colour of Indian and Chinese Celadon porcelain is due to its 
containing 1°5 to 2°0 per cent. of ferrous oxide. Normal white, 
porcelain, when slowly cooled, assumes a yellow tinge, also due to 
oxidation, and for this reason it is customary to cool the mass 
rapidly. The author has never observed any yellow coloration 
produced by sulphates; in fact, sulphates only occur in very basic 
and not in the very acid silicates such as porcelain. Also the mag- 
netic oxide of iron is reduced either to ferrous or ferric oxide in 
presence of silica, and in its absence the metal would result, so that 
the idea that the whole of the iron is converted, at the high tem- 
perature employed in the burning into Fe,0,, is out of the question. 
These pci on regarding the colouring of porcelain also hold good 
in the case of glass, 





MISCELLANEA. 


Messrs. F, D. and A. K. Brown, who have retired 
from the firm of Messrs. J. W. Gray and Son, will in future carry 
on the business of the ‘‘ Howatson ” Water Softener. 


Tue search for coal is being prosecuted in India, and 
Mr. Charles Earpe has bored to a depth of 550ft. at Alipore, which 
is the deepest coal boring ever effected in India. 


THE report of Sir John Coode with regard to the 
entrance to the Richmond River, New South Wales, recommends 
~ oe of two breakwaters and other works at a cost of 

136,000. 


Tue second half of the large floating dock constructed 
by the Atlas Engineering Company, at Balmain, New South Wales, 
was launched on May 26th. The dock is 240ft. in length, and is 
capable of lifting a vessel of 3500 tons. 


THE total distance to be covered by the proposed 
Pacific cable between Vancouver, Hawaii, the Fanning and Fiji 
Islands, New Zealand, and Australia, is 6800 miles, but the longest 
single stretch of submarine cable is not to be over 2000 miles. 


Ir is understood that as the result of the recent heavy 
rainfall the water in store at the Rivington reservoir, belonging to 
the Liverpool Corporation, bas been increased by 60,0(0,0C0 
gallons. This will last a few days, and ne doubt a good deal has 
yet to find its way to the reservoir. 


Tue Diamond Fields Advertiser reports the death of 
Mr. J. J. Cawood, C.E., which occurred at Johannesburgh 
recently from an attack of paralysis. Mr. Cawood had _ been for 
ten years in the service of the Cape Government on the Grahams- 
town, Cradock, Hanover, and Kimberley lines. 


A Vienna firm of electrical engineers is establishing 
itself in Australia. The finance committee of the City Council of 
Sydney, New South Wales, have given Messrs, Ganz and Co., of 
Melbourne, who applied to be allowed to compete for the electric 
lighting of the city, permission to exhibit their light in any part of 
the city approved of by the Mayor. 


Tue holders of fields irrigated by the Soane Canals 
are exchanging their annual leases for five years’ leases, simply 
because the latter give the leaseholders the first claim on the 
available supply of water. Jndian Engineering says this growing 
readiness on the part of the people to bind themselves to pay cesses 
for five years is strong proof of trustful intelligence, because the 
amount of water required from the irrigation channels year after 
year is not fixed, but depends on the rainfall. 


Russia is endeavouring to foster a new industry by 
extending the use of her stores of petroleum. Experiments are 
now being carried on for soliuifying the petroleum used as fuel. 
These experiments have been mainly under the charge of Dr. 
Kauffraann, and he forms a ccmpact mass out of the liquid by 
adding to it 1 to 3 per cent. of soap whilst ihe oil is in a heated 
state, the resulting product being of the hardness of compact 
tallow. Itis stated that the product .:s difficult to light, burns slowly 
and without smoke, but developes much heat, and leaves about 
2 per cent. of a hard black residuum. 


AFTER an examination of the various electric railroads, 
the East Side-street Railway Company, of Brockton, Mass., has 
decided to adopt the Thomson-Houston system. Mr. E. P. Shaw, 
of Newburyport, will use the same system on his Salisbury Beach 
Railroad. The Naumkeag Street Railway Company has completed 
arrangements with the Thomson-Houston Company for the intro- 
duction and trial of its system of motors on the Willcws Branch 
of the road, and it is expected that the road will be equipped and 
in running condition before the close of the present season. Should 
the system prove successful, the extension to Ipswich will probably 
be carried out 


Ow the 10th of May, North Sind and West Rajputana 
were the hottest parts ot the Indian region, the maxima of tempera- 
ture generally exceeding 110 deg. Onthe12thidem the maxima at 
Jhansi and Deesa were 112-5deg. On the 15th the highest maxima 
reported were 114 deg. at Deesa, and 113‘5deg. at Jhansi. On the 
14th the temperature had again risen, the highest maximum was 
114°7 deg. at Jacobabad. Jndian Engineering says, ‘‘On the 15th 
the maximum at Jacobabad was 1166 deg., at Hyderabad—Deccan 
—it was 113-2deg. On the 16th a maximum of 1166 deg. was 
reported from Jacobabad, of 115-9 deg. at Sirsa, of 115-4 at Deesa, 
and 114°8 deg. at Ludhiana.” 


Science says that the logs from the great raft aban- 
doned off the coast of New England a few months ago have drifted 
in a direction about east by south, and that the greater part of 
them are now in the region between the 33rd and 38th parallels 
and the 30th and 50th meridians. The reports lately received at 
the Hydrographic Office would seem to show that the general drift 
of the logs has been about east by south, and that most of them 
are now west-south west from the Azores. Very few, if any, have 
drifted north of the 40th parallel. A great deal of timber has 
been reported further north, to the westward of the 20th meridian, 
but, from the descriptions given, it does not seem to be a part of 
the great raft. 


Tue report of the Behar Irrigation Commission, referring 
to the Soane canals, contains no less than thirty-seven distinct sug 
gestions for the improvement of the present system of administra- 
tion. IJndian Engineering says ‘The most important of them is 
the reform of the entire system on the following lines:—(1) The 
determination of the irrigable areas; (2) the adequate and certain 
supply of water to such areas; (°) the exclusion of all other areas 
from assessment; and (4) the co-operation of the landlords and 
communal representatives in the distribution of the water and 
payment of the rate. We believe that the evils the Commission 
was sent to remedy were proved beyond dispute, but the real diffi- 
culty is to suggest an effective remedy for them.” 


GENERAL Briatmont, Inspector-General of Belgian 
Fortifications, says the defences of the Meuse are the material 
guarantee of Pelgian neutrality and autonomy, and constitute a 
line of defence for France. The valley of the Meuse is continued 
in France by the valley of the Oise, which is not sufficiently de- 
fended. The twenty-one forts which are being constructed in 
Belgium, and which are capable of offering effectual resistance, 
are a barrier closing at the same time the gates of Belgium and 
those of France. Thirty months will suffice for their construction, 
which has been undertaken by competent French contractors. 
The system adopted is that of metallic cupolas. Metallic cupolas 
will be the fortitications of the future. The common belief that 
the power of explosives may be indefinitely developed is, says the 
General, contrary to facts. All recently invented explosives are of 
nearly the same value, There is no reason to believe that greater 
destructive force can be obtained by means of explosives. The 
steel cannon hooped with iron represents also the maximum of 
resistance which can be obtained from the tube conveying the 
explosives. The problem of defence is thus simplified, as the pro- 
jectiles which can be directed against the metallic cupolas have 
arrived at the highest possible degree of power. The metallic 
cupolas resist the most powerful cannon, and the ripping of 
some cupolas during the recent trials at Chilons does not prove 
the contrary, because no work can withstand a protracted fire at 
only 200 metres distance. In regular war there is no firing at 
200 metres. Germany is erecting metallic cupolas in her fort- 
resses, while France is only discussing the matter, and has virtually 
no longer a fortified frontier on the east. 
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— _____ OUR ARMED CRUISERS. 

WE are once again passing through the throes of a 
struggle between so-called economy and safety as regards 
our naval and military organisation, and once again do we 
receive crushing reports of the condition in which we 
are placed by continued mismanagement. Notwithstand- 





ing the repeated reminders we have had from time to 
time for a number of years past, we are still told that our 
naval affairs are declining, and getting more hopeless day 
by day. In spite of the wonderfully encouraging reports 
of progress made, which are advanced at every fresh call 
for money, the solid and sober truth remains that our 
navy, as it at present exists, is held to be insufficient even 
adequately to protect tiie mother country from a com- 
bined fleet of, say, two continental Powers; while for the 
security of our many Possessions the number and monies 
of the vessels would require to be augmented fourfold. 
Now there is yet another cry. Granting that we have a 
certain number of vessels well advanced in construction, 
so that they could readily be completed for service, the 
news bursts upon us that the guns, with which they 
ought to be fitted immediately on completion, are in some 
cases not even commenced. The construction of a gun 
of any power is not now-a-days the work of a moment. 
The explosion of the large quantities of powder required 
to give sufficient velocity to make a projectile pierce 
modern armour, necessitates an enormous strength in 
the engine in which the propulsive power is generated, 
and this strength is only acquired by using the utmost 
care in the construction of the monster; so much so, 
that the time occupied by the manufacture of one of 
the huge guns with which our first-class armour-clads 
are to be equipped, is measured by years. Thanks to 
the wise policy which has always ruled the affairs of our 
navy, we have only hitherto ordered guns at the 
very last moment, with the result that our warships, 
themselves lingered over by loving hands that were 
unwilling to let them be finished, have been in the habit 
of being ready long before their armament. Considering 
the vast resources of this country, and the large number 
of private firms to whom these national orders would 
have proved a perfect godsend, this state of affairs is apt 
to strike an impartial observer as not only surprising but 
disgraceful. With facilities within our reach such as are 
enjoyed by no other nation, for prompt despatch and ftirst- 
class workmanship in the building of war-vessels, we find 
that our large shipbuilding firms, who with encourage- 
ment could accomplish anything, linger on in the present 
depression of trade in a state of helpless inactivity, or 
have perforce to expend their skill and energy in the con- 
struction of vessels for foreign Powers, with a possibility 
of those very vessels being brought with hostile intent 
against the country to which they are indebted for their 
existence. As with ships so also with guns. Our private 
manufacturers are at this moment constructing monster 
ordnance for other nations, but by reason of that mental 
obliquity for which our administrative powers are so 
justly noted, they are not considered fit persons to under- 
take the building of guns for our own defence. The 
outcomé of this far-seeing policy, and the result of the 
large sums expended annually upon the navy, is, that we 
are pronounced by competent authorities to be in a 
lamentable state of inefficiency. 

During the last few years we have been told to comfort 
ourselves in that while our recognised navy will be 
competent to deal with the fighting ships of an enemy, 
we have a large reserve in the shape of armed merchant 
vessels, which would be able to protect our ocean routes 
from the Alabamas that a hostile Power would naturally 
equip to harass our immense floating trade. This was a 
happy idea on the part of the Admiralty, one eminently 
calculated to soothe the public mind. There was a sense 
of protection and security conveyed in the very name of 
“armed cruisers,” of which the naval administrators 
knew how to take advantage. Accordingly we were told 
that arrangements had been made with certain owners of 
mail steamers, by which the best and fastest of their 
vessels might be taken up in time of emergency, fitted 
with guns, and sent out to protect the ocean highways. 
In theory this was really an invaluable proposal, which 
seemed to lighten the burden of anxiety resting upon the 
hearts of all true lovers of their country ; but theory will 
never save us from ruin, so we propose to consider a few 
practical points in regard to the merchant cruisers. 

We all remember the Russian scare of 1885, when first 
these vessels were taken up seriously, and we remember 
the time that elapsed before even one of them was in a 
condition to set out on a war-cruise—the Oregon, in fact, 
being the only one of all those taken up which was com- 
pletely equipped for the purpose intended. We will 
assume that since definite arrangements have been 
formed for what might be called a standing fleet of 
cruisers, due preparations will be made and stores and 
fittings will be at hand to equip them with the least 
possible delay, so that they will be ready within, say, a 
week of their arrival at a home port, and, allowing also 
that the destinies of England will not be decided in so 
short a space of time, we will proceed to review what 
material we have before us in the shape of the vessels. 

On reference to Lord Brassey’s “Naval Annual,” we 
find under the heading of “ Royal Naval Reserved Mer- 
chant Cruisers,” nineteen vessels at present afloat, rang- 
ing in size and speed from the Umbria, of 7718 tons, 
and 183 knots, to the Celtic, of 3867 tons, and 14 knots. 
There are also two new White Star boats of 10,000 tons, 
which appear upon the list, but they are not to be com- 
pleted until about August, and as they present features 
quite novel in the history of merchant shipping, we will 
treat them after the other vessels of the Reserve have 
been dealt with. Lord Brassey lays down as a law 
that “exceptional strength and speed are the only 
desiderata” in this class of vessel. We here beg leave to 
elaborate these simple conditions roughly into the fol- 
lowing :—Structural strength, minute subdivision into 
water-tight compartments, invulnerability of the vital 
parts, great stability so as to offer a steady gun platform, 
capability of being easily and promptly handled, and a 
speed that will enable them to outstrip any enemy of a 
nature too formidable to be fought. Let us, then, 
examine the vessels under consideration, and see in what 
degree they comply with the above necessary demands 
upon them. 

We saw a year ago how two of these steamers touched 





each other in mid-Atlantic, with the result that one had 
her bows torn away, while the other had a huge hole 
cut in her side between wind and water, and nothing 
but the noted attention paid to the bulkheads of White 
Star liners prevented an awful double disaster. We 
were all startled to hear that the Oregon, then on the 
list, had been run down by a schooner, and it is but 
natural to ask in what respect the surviving vessels are 
better than she was. Some of them, in that they are 
built of steel, do possess a decided advantage over her; 
but as to subdivision into water-tight compartments, we 
find that none of them boast of more than nine bulkheads, 
while most have but seven or eight. The nine bulkheads 
of the Oregon did not prevent her from foundering. The 
final plunge was certainly postponed during eight hours, 
so as to insure the safety of the large number of souls on 
board, but down she went at last; and if she had been 
fitted with only so many bulkheads as some others of these 
cruisers, she would not have floated so long. Next as to 
the protection of vital parts. We take it that the vital 
parts of a cruiser would be the rudderhead and steering 
gear, the boilers and engines and funnel casings, and the 
conning-tower or wheel-house. To the question as to 
whether these parts are adequately protected in our 
merchantmen, the answer is self-evident to everyone who 
in any way understands their construction. The exposed 
position of the steering gear is in itself an insuperable 
difficulty, seeing that the rudderhead quadrant is situated 
from 10ft. to 20ft. above the water-line; while it is ques- 
tionable whether any amount of coal armour would pro- 
perly preserve the boilers and cylinders, the latter espe- 
cially being nearly always above the load-line of the 
vessel, 

With regard to the fighting powers of the cruisers, it is 
a matter of doubt whether these vessels are constructed 
with sufficiently heavy scantlings to be able to fire with 
impunity the guns with which they would be fitted, 
while an attempt to ram an enemy’s ship, which would be 
a very reasonable feat to be expected of a cruiser—given 
the opportunity—could only be attended by consequences 
most serious to both parties. We do not ask that these 
converted mail steamers shall be able to withstand the 
projectile of a 110-ton gun or the spur of an armour-clad, 
but we do expect that our commerce protectors shall be 
capable of using their weapons of offence and defence 
without accomplishing their own destruction by so doing. 
The famous vessels on the list are to work wonders, but 
the authorities put the fact out of mind that the structural 
strength that experience dictates as necessary to resist 
the weather of an Atlantic passage is formulated on con- 
ditions very different to those of an action. Further- 
more, the stability of a passenger liner is calculated so as 
to produce the easiest possible motion consistent with 
safety, a quality which caused the Oregon, during the 
manceuvres in Bantry Bay, to be stigmatised by the 
naval officers as very crank, and therefore very unsuitable 
to act as a gun platform. An armed cruiser will simply 
be a useless encumbrance if she cannot work her guns 
with some degree of accuracy. 

The capability of this class of vessel of being easily and 
promptly handled is a quality chiefly conspicuous by its 
absence. It is only natural that a vessel built of a great 
length in proportion to her breadth, say in the ratio of 
nine or ten to one, and furnished with only a single pro- 
peller, and a rudder none too large, should be deficient in 
turning power, as compared with a ship of war. The 
general design of the vessel is calculated for fast ocean 
steaming straight ahead, and is in no sense fitted for, or 
capable of, executing such sudden turns and twists as will 
obtain in an action with an enemy at fairly close quarters ; 
and at close quarters the engagement will have to take 
place, in anything like a seaway, if either party means to 
cripple the other. Some people affirm that the stern is 
the only aspect of the cruiser which need be presented to 
a foe, in which case speed will take the place of other 
attributes; but we take it that these merchant cruisers 
are not subsidised to escape from the first foreigner who 
appears, but to protect themselves and any vessels of the 
same flag which may be with them from any enemy short 
of an ironclad. Our interpretation of a cruiser’s functions 
being correct, it is evident that a slow turning vessel is of 
little use, for a much smaller and weaker boat, if readily 
handled, would soon give a good account of its more un- 
wieldy adversary. 

Then as to the question of speed, in which these cruisers 
are supposed to show so marked a superiority over war 
vessels, The nineteen steamers already afloat, and there- 
fore ready for service, average exactly 15} knots at sea, 
according to the official reckoning, varying, as before 
stated, from 18} knots down to 14. Where do these 
figures show a superiority in speed, as compared with the 
19 and 20 knots unarmoured cruisers of the French and 
other navies? Supposing one of our converted mail 
steamers to find herself while in the exercise of her pro- 
tective duties anywhere within reach of one of these 19 
or 20-knot vessels, where is that excess of fleetness neces- 
sary to carry her out of range of an adversary with which 
she is unfitted to cope? Even if we cut down the speed 
of the foreign cruisers by three knots as an average to 
be maintained at sea, they still show a knot to the good, 
as compared with the average of our so-called merchant 
cruisers. With regard to the two new White Star liners 
now building, we have already alluded to them as 
possessing features of interest distinct from and superior 
to those of the other steamers on the list. These two 
vessels are of about 10,000 tons gross, measuring 565ft. 
in length, by 58ft. breadth of beam, with twin screws, 
driven by two interchangeable sets of triple expansion 
engines. In addition to a good number of transverse 
bulkheads, there will be longitudinal bulkheads running 
the entire length of the ships, and extending above the 
water line, an innovation of no small importance if the 
usefulness of the vessels as naval cruisers is to be con- 
sidered. The steering gear, rudder-head, boilers, and 
engines are situated below the load water-line, the coal 
bunkers being placed abreast of the engines as armour. 
These are the chief points which at present are made 





32 


THE ENGINEER. 





JuLY 13, 1888. 








known, and, even with this fragmentary specification, it 
is evident that these vessels mark the commencement of a 
new era in the history of mail steamers. They are calcu- 
lated to develope a speed of at least 19 knots, which, 
however, according to past experience, may be consider- 
ably increased upon actual trial, it being highly probable 
that the late performance of the Etruria may be eclipsed 
most completely by these new comers. So far as speed 
and construction go, these vessels may be accepted as 
fulfilling conditions suitable to their employment as 
cruisers, the only point against them being their excessive 
size, a point, however, which may be no disadvantage in 
actual service, especially if their huge bulk and length 
does not militate against the increased manceuvring 
powers afforded by twin screws. As transports, they are 
each stated to be equal to the task of conveying 2000 
men to Bombay, in 14 days vid the Suez Canal, or 22$ 


days vid the Cape in the event of the shorter route being 


blocked. 

Having thus briefly reviewed the more prominent 
failings of the present fleet of merchant cruisers, failings 
which should debar many of them from being included in 
the list, we now venture to submit certain conditions as 


absolutely requisite in any vessels which are to be en- | 


trusted with the responsibility of protecting our com- 
merce. They are not, we consider, conditions of an 
impossible nature, although they may seem at variance 
with the present practice of shipbuilding; and we 
certainly are of the opinion that the Admiralty has no 
right to subsidise vessels in the future which are not built 
in accordance with some such regulation. Briefly then, 
the following represent our idea of what qualities the 
armed cruisers of the future should possess :—A hull built 
of steel of large scantling, with the bows especially 
strengthened so as to be able to ram, if necessary. In 
order to secure good marvceuvring facilities for this 
purpose, the beam of the vessel should not be less than 
one-eighth of the length, and the fore-foot and all 
the deadwood astern should be shaped to this end, 
while the rudder should be considerably larger than 
is the rule with the present class of merchant steamers. 
As to subdivision, there should be a cellular double- 
bottom extending the whole length of the vessel, at 
least fifteen transverse bulkheads rising to the upper deck, 
and a longitudinal bulkhead throughout the vessel’s length 
rising to the same height. No doors should be fitted in 
the bulkheads at a less distance above the load water-line 
than 6ft. The engines and boilers should be placed well 
below the load-line, with the bunkers arranged so as to 
afford at least 10ft. of coal armour against the sides of the 
ship; and each set of engines, and each set of, say, two 
boilers, should be placed in separate compartments. The 
funnels and uptakes and the conning-tower should be 
efficiently protected by armour plates. The engines should 
be twin-screw, of the triple or quadruple expansion type; 
and their parts should be interchangeable. The stoke- 
holes should be arranged for forced draught, but under 
natural draught the mean sea speed of the vessel should 
reach at least 19 knots per hour during a ninety-six-hour 
trial. The supply of coal should enable the vessel to 
cruise for long periods at 10 knot speed, or for ten days at 
20 knot speed. 

These latter considerations of speed and coal endurance 


stand pre-eminent amongst the requirements of an armed | 


cruiser, and are the qualities which above all should be 
insisted upon before any steamer is subsidised in the 
future. How far it is possible to reconcile these condi- 
tions with those governing at present the construction of 
our great mercantile ships is a question on which we shall 
not enter. 


CARDIFF AS A PORT. 


Ir cannot be denied that for very many years Cardiff 
has been something of a “one-horse” port, but at the 
same time that horse was of an extremely large breed. 
It was the Welsh coal trade which made Cardiff, and 
everything was done to foster this trade, with the result 
that other trades were somewhat neglected. In pursuing 
such a course the Cardiff Dock authorities are not to be 
blamed, They knew perfectly well the immense future 
before the Welsh coal trade, and it took them all their 
time to keep pace with the ever-increasing demands of 
the trade.~ But the promotion of tne Barry Dock caused 
a change to come over the aspect of affairs, and to-day the 
Bute Dock authorities are confronted with the fact that 
in a few months the rival port will be open, and that the 
backers of that rival port can influence the shipping 
of 3,000,000 tons of coal per annum. This is a 
large quantity of trade for even Cardiff to lose, 
and the loss will cause the docks of that port to 
wear rather a different aspect to what they do now. But 
these Cardiff men are by no means disheartened. They 
have done a big coal trade in the past ; they will continue to 
do a big coal trade; but the diversion of a portion of the 
coal shipments from Cardiff to Barry will allow the older 
port more space to devote to the cultivation of an import 
and a general export trade; and it is evident that Sir 
William Thomas Lewis, the manager of the Bute Docks, 
is quite awake to this possibility. 

The import trade of Cardifi has up to the present been 
of small importance, as compared with the trade done in 
coal shipping. For example, during 1887, whilst exports 
from the Bute Docks amounted to 7,253,848 tons, the 
import only reached 1,139,984 tons. At Swansea, on the 
other hand, the imports were about one-third in tons of the 
exports, whilst they were more than one-half in value. If 
we refer to 1886, for which year the figures we have at hand 
are more complete, we find the value of Cardiff imports 
was £1,535,285, and of exports £3,871,967; whilst at 
Bristol, with a very much lower tonnage, the values were 
£6,934,321 and £1,283,999 respectively. At Tyne ports, 
where the tonnage was slightly greater than at Cardiff, 
values were £6,883,338 and £4,821,084. Now, why 
should there be this great difference? As a distributing 
centre Cardiff occupies quite as good a position, perhaps 
even a better position, than the other ports we have 
quoted. So far as railway facilities are concerned at 


Cardiff, the London and North-Western, Midland, and 
Great Western Railways have direct communication with 
the ship’s side. At the Tyne, on the other hand, there is 
| only the North-Eastern; whilst for reaching the great 
| trading centres of the country Bristol is, if anything, in 
a worse position still. Why should not a large portion of 
| the imports now received at Bristol be discharged at 
| Cardiff instead? We are not in a position to speak 
| definitely; but we should say that merchants would be 
| able to secure tonnage cheaper to Cardiff than to Bristol, 
because the former is a loading port, while the latter 
occupies only a very inferior position in that respect. We 
| do not wish it to be understood that we are advocating 
| the deprivation of any of Bristol’s rights; but there can 
| be no denying the fact that Bristol now receives a con- 
siderable quantity of trade which should find its way to 
| Cardiff, because the goods are consumed on the Welsh 
side of the Channel. Why, for example, should the 
| American produce consumed in the populous districts of 
| South Wales be sent in the first instance to Bristol, instead 
of to a South Wales port? Then very large quantities of 
| oil are now sent to Bristol, which have to be transhipped 
| again to Welsh ports. By the way, how will the coast- 
| wise dues which are to be levied at Bristol affect this 
| local trade ? 

Next as to export. It is difficult to understand 
why more general goods have not been shipped from 
| Cardiff. The Bute Dock authorities advertise theirs 
|as being natural port for the Midlands, but we must 
|confess that they have been a long time in making 
any use of the position. Why should not Birmingham 
and Sheftield goods find their way for shipment to South 
Wales? As we have already pointed out, the railway 
| facilities are excellent, so are the shipping facilities at the 
| docks ; and as a port pure and simple, Cardiff possesses all 
| the qualifications to satisfy shipowners. Indeed, were 
shippers who now patronise Liverpool, to give Cardiff a 
trial, they would very probably find that they had for a 
| considerable time been neglecting a port superior to the 
city on the Mersey, whose sons appear to rely, like 
sons of a successful father, too much upon a name and 
reputation which they themselves are too supine 
properly to maintain. But this sort of thing will 
not last much longer. The old ports and their 
disadvantages will be left behind in the race by new ports 














such as those on the Welsh side of Bristol Channel. The 
Barry Dock promoters no doubt thought they were doing 
a very clever thing, and inflicting incalculable injury upon 
the Bute Dock authorities in constructing their “coal | 
shippers’ dock,” but before many years are past they will 
have to admit that, instead of damaging Carditf, they did | 
exactly the opposite. Let Barry have her coal trade; 
there is something very much better in store for Cardiff. 





THE NEW SOUTH WALES RAILWAYS. 


We have several times during the past few years drawn 
attention to the evils under which the Government railways of 
New South Wales laboured, owing to the action of the political 
influences inseparable from the system of management under 
which they were placed by the original Railway Act of the 
Colony, one recent example of which is seen in the manner in 
which the locomotive question has just been dealt with. On 
the 8th of July last year, we referred to the endeavour that was 
being made at that time by the Government to pass an amended 


political parties. While expressing an earnest hope that, for 
the credit of the Colony, the Government would be successful 
in carrying the main provisions of the Bill, we took occasion to 
point out what appeared to be defects and anomalies in its 
clauses. We then went on to say :— But assuming the fore- 
going defects in the clauses of the Bill to be corrected, and the 
various provisions thereof to be brought into harmony with its 
avowed object, there remains for consideration an equally im- 
portant, if not more important, matter in its bearing on the 
proposed reforms in the railway department, and one which will 
demand the exercise of much care and judgment on the part of 
the Ministry on whom shall devolve the duty of carrying the 
Act into effect. That matter is the selection of those who are 
to fill the posts of Commissioners; for it is obvious that unless 
men of the right stamp be appointed thereto, no Act, however 
perfect in itself, would prevent the perpetuation of the existing 
evils.’ We then added:—“ Following in this particular the 
example of the sister colony of Victoria, when the adminis- 
tration of her railways was put a few years ago on a non- 
political footing, it is not improbable that the New South 
Wales Government would obtain from this country, as one of 
the Commissioners, a gentleman thoroughly versed in railway 
management, whose experience would enable the Board to con- 
duct the traffic of the railways in the most thorough and 
economical manner.” Then, after making some suggestions as 
to the filling up of the other two seats on the Board, which has 
not yet been done, so far as has been made public, we went on 
to say :—“ There ought to be no difficulty experienced in finding 
in this country a man well qualified for the first named Com- 
missionership, provided the salary offered be sufficient to attract 
men of the necessary experience and ability.’ We are glad to 
say that the Bill in an amended form has at length been passed 
into law, and that our anticipations as to the selection of 
members of the Board have, so far, been realised by the appoint- 
ment, through the Agent-General in London, of Mr. E. M. G. 
Eddy, assistant-general manager of the Caledonian Railway, as 
chairman of the Board. 


A CANAL FOR SOUTH YORKSHIRE, 


SHEFFIELD and South Yorkshire have for years been face to 
face with railway rates which literally kill the heavy indus- 
tries. Steel rails, once a great Sheffield trade, have completely 
left the town. Scrap-plates have followed suit, and now, unless 
water communication can be secured, the manufacture of other 
railway material—such as tires, axles, and springs—must go 
the way of rails and plates. It is no use girding at the rail- 
way companies. The late Mr. George Wilson, than whom 
Sheffield had no shrewder business man, stated on the 
eve of his effecting the great coup of moving Dronfield Steel 
Works to Workington, that no concession the railway com- 
panies could give would be sufficient to compensate for the 
distance of inland towns from the ports of delivery; and time 
has proved that he was right. Mr. Mundella is undoubtedly 
correct in contending that the canals should never be under the 
contro] of the railways. The railway kings, if they are true to 
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Act with the object of placing the railways out of the reach of | 








the interests of the iron highway, must inevitably divert all the 
traffic they can to the rails. This, of course, means an un- 
employed and listless canal, such as may be seen wherever the 
railway company has obtained possession. The Sheffield 
Chamber of Commerce have set down for discussion at their 
next periodical meeting the all-important question of construct- 
ing a water-way from Sheffield to the Humber. The pvint at 
which such a canal would terminate would be Goole, which is a 
rising port. It has been estimated that the work could be done 
at something between £1,000,000 and £1,500,000. The large 
works are all interested in the scheme, which to them is a 
matter of immense moment if they are to continue the heavy 
trades. Some sanguine souls think the canal could be made for 
a great deal less, but it is more probable that the larger sum 
would be needed. Once the proposal was fairly launched there 
would be no lack of capital. In Sheffield alone there is no end 
of idle money waiting for investment, and this is one in which 
public confidence would be promptly enlisted, 


THE WANTS OF COLONISTS AND THE GLASGOW EXHIBITION, 


It has come to our knowledge that colonists who have paid a 
visit to the Exhibition at Glasgow with the specific object of 
purchasing the most modern engineering tools have expressed 
themselves as being greatly disappointed at the very limited 
show of that class of exhibits to be seen there. They had felt 
confident, these gentlemen tell us, that they should have been 
ableto pass in review at this Exhibition all the most modern types 
of improvement, and that they would have been able to make 
their own selections with the utmost facility. One of these 
intending purchasers from our colonies complained that he 
found such a limited exhibit of machine tools that it was prac- 
tically worthless to him for the object he had in view, and that 
he was consequently compelled—greatly to the curtailing of his 
short holiday—-to visit a Jarge number of makers’ factories 
before he could determine upon what it would be most to his 
advantage to order. He tells us that he found that there 
exists a great disinclination further to expose to the examina- 
tion of foreigners machines the intricacies of which constitute 
them almost a trade secret. But of such tools, in former 
Exhibitions, it has been practicable for intelligent foreigners to 
carry away at al] eventsthe leading idea, with the result that 
these have ere very long been so closely copied in the Belgian 
and German workshops that they have largely competed 
with the original designs in the colonial demand for such 
machines. We see, therefore, in the narrowing of this class of 
exhibits at Glasgow—and, presumably, at similar Exhibitions 
elsewhere yet to be held—both an advantage and a disadvantage. 
The chances of piracy are diminished, but difficulties are placed 
in the way of purchasers who have travelled thousands of miles 
in the hope of readily supplying their wants. It will be for our 
manufacturers to determine whether they gain or lose more by 


| the restriction of exhibits of this class. 


ENGINEERING EDUCATION IN JAPAN, 


A REPORT on the Imperial University of Japan refers in con- 
siderable detail to the College of Engineering attached to that 
University. So extended has become the demand for the edu- 
cation of Japanese youth in the profession of engineering, that 
the existing accommodation provided within the walls of the 
University is now quite inadequate, and the erection of a 
distinct building for a school affiliated to the University has been 
determined upon to meet the pressing necessities of the case. 
The graduates of the school as they leave the institution are 
said to be in “ urgent demand,” and the progress making with 
public works of all kinds in the several islands which constitute 
the Japanese Empire doubtless absorbs all the trained super- 
vision the school can supply. But the unpractical nature of the 
education afforded is strongly commented upon in the report 
under reference. It alludes to the practice in Europe of young 
men training for the profession serving an apprenticeship on 
railways to gain experience, and when recommending such a 
course to the graduates of the school, points out that “ this 
hard, practical training is worth any amount of theory to the 
definition and formula-crammed youths of the Empire.” There 
is now to be observed a considerable falling off in the number of 
Japanese youths who have for some years past visited Europe to 
undergo a practical training in engineering, and the Government 
loca! school doubtless accounts for this falling off. But it is 
evidently now perceived by the acute Japanese authorities that 
no amount of local scholastic training, however high, can com- 
pensate for the loss of experience hitherto gained on the large 
works of Europe and America. The extension of their own 
system of railways under native direction, to which we recently 
alluded, will, however, in course of time afford full opportunity 
- — practical to the present theoretical training of the 
school. 


THE HARBOUR AT ADEN, 


Ir is satisfactory to learn that the work of deepening the 
harbour at this important port, upon the delay in undertaking 
which we have on several occasions commented, is soon to be put 
in hand. Official announcement has been made that the diffi- 
culties raised by the military authorities which have hitherto 
prevented the sanction of the Government being given to the 
work, have been overcome, and we may now expect that within 
a comparatively short time vessels resorting to the port, instead 
of having, as at present, to anchor fully half a mile from the 
shore, will be able to discharge their cargoes alongside jetties in 
connection with the wharves. The most important advantage, 
however, which may be expected to result from the improve- 
ment now decided upon will certainly be the conveniences that 
will be afforded for coaling steamers. .At the present time all 
the coal has to be shipped in lighters and carried thence to the 
bunkers by natives. The dust arising from the friable coal—a 
condition of it due to the arid climate of Aden—constitutes an 
intolerable nuisance, which we may hope will soon now be 
removed. The difficulties which the military authorities have 
to encounter are by no means light. The construction of 
existing batteries, sunk deeply as these are in the face of the 
high and rocky cliffs, does not lend itself readily to such altera- 
tion as will enable the guns to be so depressed as to cover the 
new anchorage ground which will be made available; and it is 
probable that entirely new batteries will have to be hewn out of 
the rock for the special purpose of providing protection to this 
new anchorage. The soil of the harbour consists mainly of soft 
mud, so that the dredging operations are not likely to be costly. 








AT THE ROYAL AGRICULTURAL 
Socrety’s SHow.—The accounts given on pp. 23 and 27 of the 
engines and the hay and straw presses at the Society’s Nottingham 
Show occupy so much space, that we are compelled to leave over 
until next week notices which have been prepared of numerous 
exhibits of interest, as well as much important matter concerning 
the hay and straw presses, 
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sion of the incompleted applications. The modern | overcome that difficulty, but has simply veiled it. The public 
velocipede is a triumph pf mechanical ingenuity, but | will have to bear the extra burden, but it may be presumed 
the tribe of casual inventors who have vastly | that, according to the calculations of the Government, the 
increased in consequence of the present low fees, and who | —— bear it, or cannot, as it is now governed, 
rush to the Patent-office with crude, ill-digested schemes, | ““,h °°": pone . : 

ignorant of former failures, and oblivious of what has been | There is only one remark we have to make on the forequiag, 
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Notes on Conerete and Works in Concrete. By Jonn Newman, 
Assoc. Mem. Inst. C.E. E.and I’, N. Spon, 125, Strand, London, 
and New York: 35, Murray-street. 1887. 


PorTLAND cement is so largely used in engineering works, 











and its manufacture forms such a constantly increasing 
industry that any book which promises to afford informa- 
tion as to its properties and uses, especially as regards the 
formation and adaptation of concrete, should be of interest. 
We cannot, however, congratulate the author, either on 
the matter of his book, its manner, nor on its construction ; 
he is not always accurate, he repeats himself so frequently 
that about 30 per cent. of the whole of his book might be 
omitted without injury to the remainder, his system of 
punctuation and the construction of his sentences is some- 
times so erratic that it is only with great difficulty that 
his meaning can be arrived at, and he falls into the fatal 
error of proving too much. 

The first chapter of these notes is largely devoted to 
advocacy of the advantages of fine grinding, and it is 
instanced that Mr. Grant found unsifted cement, gauged 
neat, to have a teusile strength of 3751b. per square inch 
of section, while the same cement, when sifted, had a 
strength of 427 lb ; and the author uses this statement as 
an argument in favour of fine grinding, but on page 
22 he says:—* Coarsely ground cement when mixed neat, 
gives a higher tensile strength than fine cement,” which 
is rather damaging to his former contention. Of course it 
is well understood that finely ground cement has greater 
cementitious value than such as is coarsely ground, and 
that the extent to which such fine grinding should be 
carried is governed strictly by cost, it being possible to 
use very finely ground cement with the greatest economy 
when carriage forms a large item in the expense. 

In Chapter III. we are told that briquettes made with 
three parts of sand to one of cement should have a 
strength of 1401lb. at twenty-four hours after gauging, 
which is obviously incorrect, especially when it is added 
that the strength at twenty-eight days should be 170 lb. 
Mr. Newman gives a long list of thirty-two requirements 
which are to be carried out in testing cement, but in most 
cases he does not give any hint by which the experimenter 
is to be guided in using the record he has made; he says 
that sand tests should be made with the sand which is to 
be employed in the work, which, as the tests are made to 
arrive at the value of the cement, and not at that of the 
sand, is rather hard on the manufacturer. We are told 
that the cementitious value of the cement apart from its 
cohesive qualities should be always tested; but as the 
author recommends the use in all cases of sawn limestone 
for test pieces, and as this would not, in all probability, 
be the material used inthe work, and we have no guarantee 
that a cement which would adhere strongly to limestone 
would also adhere strongly to shingle, or vice versd, we do 
not see the value of the test. The author insists that no 
cement should be used which contains more than 1 per 
cent. of magnesia, and that no carbonate of lime should be 
present, and yet he makes it a point that all cement 
should be air slaked ; he gives no reason for his objection 
to a higher percentage of magnesia than one beyond that 
Mr. Hayter says it should be so, and that some concrete 
in France made with cement containing over 16 per cent. 
of magnesia failed; and he goes on to say that good German 
cement contains from | to3 per cent. of magnesia. Either 
the German cement could not be good or the former 
statement requires qualification. 

Chapter IX. contains a long list of tables giving the 
strength of concrete made with Portland and other 
cements or limes, but as they all start from different bases 
of calculation they are not of much comparative value. 
We give below the figures as contained in the book for 
the first two tables, and—in brackets —as referred to one 
common basis of calculation. 


TABLE I, TABLE II, 


Portland Cement, Portland Cement, Grey Lime | Proportions 








1141b. perbushel. 1201b. per bushel. | Concrete. of Volume. 

100 (471 1b.) 100 (117) Neat. 
72 64°5(75°5) | ltol 
51 38 (44°6) | 2tol 
42 32°5 (381) | 100(10-7) 3 tol 
35 29 (34) 87°5 (9°3) 4tol 
305 24 (28°1) 60 (6:4) 5 tol 
24 18 (21°1) 41 (4:4) 6 tol 
ll 12 5 (14°6) 8 tol 
95 9°5 (11°1) 10 tol 
69 7°5 (8°8) 


12 tol 





There are many other points in which we differ from 
the author, but we have not space for their consideration, 
and we will limit ourselves to giving the following extract 
as a specimen of construction ;— 

“Tf it is decided to damp the gravel, sand, or stone, of 
course the mixture cannot be turned over in a completely 
dry state, which does not often happen in this country.” 





Abridgments of Specifications relating to Velocipedes. 
1884. By R. E. PHiiuirs, 
street. 

Iv our issue of January 14th, 1887, we noticed the first 

volume of Mr. Phillips’ book, which contained abridg- 

ments of all the specifications relating to this subject 
from the earliest period down to the end of the year 

1883. The present volume deals with the applications 

for patents made during 1884, the first year of the new 

law. The number of complete patents described reaches 

271, but this must be supplemented by 372, which repre- 

sents the applications which were abandoned, and of 

which no description can be given, the specifications 
not being open to public inspection, Thus, during a single 
year, no less than 643 applications relating to veloci- 
pedes were lodged at the Patent-office, of which nearly 

60 per cent. were subsequently abandoned. If we may 

judge of the quality of the unknown inventions by that 

of some of those which have been fully specified we should 
say that the world has sustained little loss by the suppres- 


Vol. ii, 
London: Iliffe and Son, 98, Fleet- 


| mate, 





already done, have contributed but little to the perfection | 


of the machines now under consideration. Those who are 
honestly desirous of making themselves acquainted with 


the subject should be grateful to Mr, Phillips for having | advance of English prices” . 


accomplished, unaided, that which the whole force of 
the Patent-office, with practically unlimited resources, 
cannot or will not do. The b 
indexes of names and subjects, together with a nume- 
rical list of abandoned applications, which, as we 
have already noticed, are not open to public inspection. 
Without a detailed comparison of the original specifica- 
tions with the author’s abridgments—a comparison we 
have not thought it necessary to make—it would be im- 
possible to express any opinion upon their accuracy. We 
can, however, say this much, that they are clear, and that 
each seems to convey some definite idea. It is stated in 
the preface that the previous volume met with the success 
anticipated by the author, and we hope that he will be 
equally satisfied with the results of his second venture. 
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THE NEW SOUTH WALES LOCOMOTIVE 


QUESTION. 


Ir is satisfactory to find that the views we have expressed in 
condemnation of the conduct of the New South Wales Govern- 
ment in this matter are shared by the more influential of the 
newspapers in the Colony. The Sydney Morning Herald of 
May 22nd, in a leading article on the subject, after drawing 
attention to the fact of the prices at which the locomotives had 
been let in the Colony being largely in excess of the prices at 
which manufacturers in this country tendered to supply the 
original engines, goes on to make the following remarks :— 
“But, besides that, the engines now contracted for are of less 
costly design and materials than those specified for in the 
original estimate and tendered for by the English manufac- 
turers. From the manner in which the business has been 
managed, so far as the case can be understood from the informa- 
tion set forth at various times before the public, it cannot be 
said for what sums engines of the type and materials now 
contracted for could have been procured from England. We 
cannot therefore tell what the excess of the actual price over 
the price for which these engines could have been procured may 
be, but it seems quite safe to assume that it is far larger than 
the difference between the contract prices and the original esti- 
This may be inferred from the very considerable drop 
from the prices previously named by the colonial tenderers to 
those of the contracts. The evidence goes to show that for 
many months past it has been practically settled by the Govern- 
ment that the work should be done in the Colony. It has been 
said repeatedly that the contracts should be let here instead of 
being sent abroad, if they could be executed at rates not un- 
reasonably in advance of English prices. We have gene- 
rally admitted that this policy was justifiable, up to certain 
limits, on the ground of collateral advantages attaching to local 
manufacture; and the Government has professedly held to the 
same principle. Up toa certain point it would be well to incur 
extra expense for the sake of having the work done here ; 
beyond that point it would be a waste of the public funds—a 
wrong to the great body of the taxpayers to do so. But in 
practice this principle has been abandoned. When, after months 
of delay and discussion, the Government came to a resolution to 
offer the colonial manufacturers orders for fifty engines, if they 
would make them for £3000 each, and afterwards invited them 
to listen to explanations, showing how the cost had been cut 
down by introducing simpler construction and cheaper materials, 
an entirely new principle seems to have been adopted. 

“ By simplifying and cheapening the type of engine, and then 
inviting only colonial manufacturers to tender, the cost has 
apparently been brought nearer to the English level. But no 
one should be deceived by such transparent!y illusory appear- 
ances. We have in the low price for the engines a sort of excuse 
for giving the order here without a wider competition; but we 
are left in uncertainty as to how much even that low price will 
exceed the price for which engines of such a class could have 
been procured, and also as to the excessive outlay in repairs that 
may have to be incurred through the use of such a class of 
engines. It will, perhaps, be said that there will not be any 
excessive outlay in repairs. Experience, however, will settle 
that point, Ifthe design and materials now adopted are the 
best and cheapest, steps should have been taken to ascertain at 
what cost such engines could have been procured in England. 
It might then have been inconvenient to name £3000 as the 
maximum sum to be paid here. If the resolution has through- 
out been to have the work done here, direct and close com- 
parisons were to be avoided. But if experience should show 
hereafter that cheapness in first cost is more than balanced by 
excessive outlay in repairs, the inference will be that the 
attempt to justify the exclusion of outside competition by 
cheapening the type of engine was against the public interest in 
every way. In the course of these transactions it has been 
clearly shown that if colonial and English manufacturers were 
invited to compete on fairly equal terms, and for the same class 
of work, one of two things would happen—either the colonial 
manufacturers would ‘be beaten out of the field, or the work 
given to them would be done at an extravagant excess 
of costs.” . . .. . . “In accepting the tenders of 
Mr. Wearne and the Atlas Company at apparently low 
prices, we may take it for granted the Government has not 


ook is provided with | 
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and it is this, that while it may be all very well as a general 
proposition to say, in the language of the Morning Herald, that 
“contracts should be let in the Colony instead of being sent 
abroad, if they could be executed at rates not unreasonably in 
“on the ground of 
collateral advantages attaching to local manufacture,” it is 
rather a dangerous argument to use by those who—like the 
Sydney Morning Herald—claim to be the friends and advocates 
of free trade; and for this simple reason, that when once the 
element of ‘collateral advantages” is admitted, there is no 
limit to the extent to which claims may be advanced on their 
account. It is the strongest, if not the only, ground on which 
the protectionist seeks to defend his protective theories and 
practices. The abuse to which it may be put even by professing 
free traders is seen in the fact of the New South Wales Govern- 
ment—pledged “up to the hilt” in support of free trade-- 
having under cover of collateral advantages “ protected” the 
local manufacturing interests to an extent to which no protec- 
tionist Government would have dared to go. 








NEW RAILWAYS IN LIVERPOOL. 





Tue Manchester, Sheffield, and Lincolnshire Railway Com- 
pany’s (New Lines) Bill, which has now been passed by 
committees of both Houses of Parliament, authorises that 
company to construct, amongst others, five railways in Liver- 
pool, which are of considerable interest from an engineering 
point of view. Together these railways form a connecting line 
between the Cheshire lines at the Huskisson Station and the 
same company’s main line near the St. James Station. For 
some distance from its commencement the new line takes the 
same course as the authorised Commercial-road branch of the 
Midland Railway, it then passes under the Leeds and Liverpool 
Canal, and is carried in tunnel under the whole length of 
Vauxhall-street, Hatton-garden, Manchester-street, and a part 
of Great Charlotte-street, crossing Ranelagh-street at about the 
middle of its length. The new line then passes for a distance of 
half a mile immediately beneath the existing tunnel of the 
Cheshire Lines Committee leading from the Central Station, 
the axes of the two tunnels being coincident on plan, and the 
distance between them, from the top of one tunnel to the 
bottom of the other, being in some places as little as 10ft. 
Near the top of Duke-street both tunnels are crossed by the 
Wapping tunnel of the London and North-Western Company, 
the level of which is such that it just fits between the bottom 
of the Cheshire Lines tunnel and the roof of the proposed 
tunnel. A little farther on the tunnel of the new line 
bifurcates, single-line tunnels being carried up rising gradients, 
one on each side of the tunnel above, eventually forming a 
“flying junction” with the main line of the Cheshire Lines 
Committee. The Parliamentary estimate for the whole scheme 
is about half a million sterling. The cost of land in Liverpool 
is so high that the engineer (Mr. Francis Fox) is no doubt amply 
justified in recommending this complicated piece of engineering, 
but, nevertheless, it will be a troublesome work to carry out. 
The new tunnel will probably be entirely in the sandstone rock, 
but even in this good material the greatest possible care will be 
required if the works are to be executed without danger to the 
surrounding buildings and railways. 

In all the large towns it is now essential that the strictest 
economy should be observed in the quantity of land occupied 
for railway purposes. We are familiar with station-yards and 
goods depdts constructed on two levels, aud in several cases lines 
have been made one aboye the other, as, fur instance, at the 
entrance to the St. Pancras Station, where the Midland main 
line runs on a viaduct constructed immediately over the tunnel 
carrying that company’s branch to the Metropolitan line at 
King’s Cross ; but this tunnel of the Manchester, Sheffield, and 
Lincolnshire Company is, we believe, the second instance in which 
it has been seriously proposed to construct a new line exactly 
beneath an existing main line tunnel, the first being supplied by 
the Metropolitan and Great Northern Railways in London, 








25-TON TRAVELLING CRANE—PENNSYLVANIA 
RAILWAY. 


In our last impression we gave an external elevation of a 
25-ton travelling crane on the Pennsylvania Railway, and we 
now complete our illustrations on page 37. 

It stands upon a track of 150ft. in length that has a gauge of 
31ft. 54in. from centre to centre of the rails. Its height in the 
clear is 19ft. llin. The posts are formed of 15in. I-beams, and 
the girders, making the clear span of 30ft., are of 24in. built-up 
U-beams. The railway track is located on one side of the span, 
the remaining space being paved for wagon traffic. The cab 
overhangs the rails on the outside, so that it can in no way 
interfere with the circulation of vehicles between the legs. 

All of the operating mechanism is enclosed in the cab, which 
contains an upright multitubular boiler, having a shell 3ft. 3in. 
outside diameter, made of steel ;';in. thick. The shell is 7ft. 
high to the flanged ring of the smoke bonnet, into which the 
upper tube sheet projects 24in. There are 150 tubes lin. in 
diameter and 4ft. 10in. long over the tube sheets, into which 
they are rolled against a copper ferrule and beaded on the out- 
side. The fire-box is 24in. from the grate to the crown-sheet, 
and 2ft. 93in. in diameter. The heating surface is 295 square 
feet. Anthracite fuel is used, and the smoke-stack rises through 
the roof of the cab. The engine is double, with vertical 
cylinders 6in. diameter and 10in. stroke. They are provided 
with a plain slide valve held to its seat by a spring at the back, 
and are run continuously in one direction. 

The handling of the crane is done by means of friction gear- 
ing of the multiple V type. The angles are made quite sharp, 
the groove being ;jin. wide at the top, fin. at the bottom, and 
gin. deep. There are three double sets of these clutches, pro- 
viding for a reversal of each of the three motions of which the 
crane is susceptible, namely, hoisting, traverse motion of the 
load, and movement of the whole crane along its tracks. Each 
is also provided with an efficient strap brake for checking the 
motion or holding the load at any desired point. For hoisting, 
the engines are geared to the drum in the proportion of 20 to 1, 
while an additional purchase of 2 to 1 is obtained by the use of 
the style of fall employed, which in no way obstructs the move- 
ment of the carriage under a full load, the extra strain on the 
traverse chain being simply that due to the turning of the 
carrying sheaves and the load sustained. 

The traverse motion of the carriage is obtained through a 
line of shafting extending to the top of the crane. The turn- 
ing of the wheels on the legs opposite the cab is done by lines 
of shaftiag extending over the top. 
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her compartments in the vicinity of the water line. Her 
armanent in relation to her size is one of the most power- 
ful in any cruiser, and her turning power is probably the 
greatest, as she has the largest rudder area of any ship 
which has ever been built, the rudder heing of the Thom- 
son-Biles patent. The question of belt versus internal 
armour protection is one upon which, we are aware, 
authorities do not agree—but those who are familiar 
with the part taken by Mr. Biles in the controversy at 
the Institution of Naval Architects will admit that the 
architect of the Reina Regente is able to give a reason 
for the faith that is in him; and those who have been 
privileged to view the ship herself will as candidly own 
that it would be well for this country if it possessed a few 
such cruisers as that which Messrs. Thomson exhibit by 
this interesting model. 








KRUPP’S PROJECTILES AND BRITISH STEEL- 


FACED PLATES. 


In the end of last year and in last March, Krupp tried 
certain steel projectiles against steel-faced plates obtained 
from Messrs. Cammell. These plates he took as the 
recognised standard for steel-faced armour. In com- 
parison he tested a curved shield of his own made of steel 
for a circle of a diameter of 2 metres (6-56ft.), 60 cm. 
(23°62in.) thick. The Cammell steel-faced plates were 
335 em. (11ft.) long, 272 cm. (9ft.) wide, and 39°5 cm. 
(15°55in.) thick, the backing being of oak 20 cm. (7°87in.) 
thick. There was also for comparison a Cammell wrought 
iron plate of exactly the same dimensions as the steel- 
faced plate above mentioned. Against this the guns fired at 
a striking angle of 65 deg. with the face of the plate. The 
guns employed were 28 cm. (11°02in.) and 24 em. (9°45in.). 
The former fired forged steel shells weighing 246-4 to 
247°8 kg. (543-2 1b. to 546°3 1b.) with a striking velocity of 
from 469 to 470 metres (1539ft. to 1542ft.). The latter 
tired steel shells weighing from 214°3 to 212°4 kg. (472°5 lb. 
to 468°3 1b.), with a striking velocity of from 537 to 539 
metres (1762ft. to 1768ft.). 

The intention of Herr Krupp appears not to have been 
to match the two guns exactly against the plates, the 
smaller projectile having the higher velocity given to it. 
The two projectiles on Krupp’s system of reckoning had 
for the 28 cm. gun 6°15 metre-tons per square centimetre, 
and for the 24 cm. gun 6°47 metre-tons per square centi- 
metre of cross section. On our system of calculation, the 
28 cm. projectile, with 1538-7ft. (469 metres) striking 
velocity, would have power to perforate 16°5in. of iron or 
13-2lin. of steel-faced armour. The 24 cm. projectile, 
with 1761°3ft. velocity, has a perforation of 19°2in. of iron 
and 15-4in. of steel-facedarmour. Thus we should hardly 
make the 24 cm. projectile a match for the 15‘5in. plate, 
while the 28 cm. projectile would fail to perforate alto- 
gether. 

The following results were obtained :—-The 28 cm. and 
24 cm. projectiles alike broke the Krupp hard steel shield 
into fragments, passing on 12 metres past the shield; 
the former was slightly set up and the latter slightly set 
up and cracked. The 28 cm. projectile buried itself in the 
steel-faced plate, the base being 10°5 cm. (4°13in.) from the 
plate face, arguing a depth of perforation for the point of 
62cm. (24'4in.) from the plate face, the shell not being 
broken, but remaining firmly held in the surrounding 
plate—see A, Fig. 1, which shows the front view of 
Cammell’s 15°5in. (39°5 cm.) steel-faced plate after attack 
by 28 and 24 cm. The 24 cm. projectile passed com- 
pletely through the steel-faced plate. The shell broke up 
the body into two parts, and the head separate but entire. 
The body lay at 5 metres and the head 230 metres beyond 
the target. There were some cracks in the plate. The 
hole was fairly clean, corresponding to the diameter of 
the projectile, z.c., 24 cm. 

Fig. 1 shows the plate perforated at B, with the 
recovered projectile beneath it at C, broken as above 
described. The plate shows the effect of a third round 
at D, on which we have no information. It is, however, 
remarkable from the plate having behaved so differently 
there and at B. It may be seen that at D the projectile 
has been kept out, and, we should be inclined to think, 
broken or set up from the impression being wide, and not 
that of the true form of a projectile head. 

The 24cm. projectile has, undoubtedly, behaved well. 
As we have before had occasion to notice with 
Krupp projectiles, the perforation is decidedly in excess 
of what could be expected. The plate is apparently a 
very good one, not only as to the manifestation of 
any one good quality but as to the balance of them, for 
while it has had sufficient hardness to break the 24cm. 
shell—to say nothing of the other, which we think has been 
broken or set up at D—it has sufficient toughness to crack 
but little when completely perforated at B. 

The wrought iron plate would of course have been 
altogether deficient in resisting power had it been attacked 
directly by the guns, as fired above; the projectiles were 
therefore fired at an angle of 65deg. with the face of the 
plate, with the following results :— 

The 28 cm. (1lin.) gun projectile entered and buried 
itself in the plate, turning slightly from the angle of 
incidence towards the normal or direct line—see A, 
Fig. 2, which is a front view of wrought iron Cammell 
15°5in. plate after attack. The 24 cm. (9°45in.) projectile 
passed clean through the target, breaking up, however, the 
fragments all lying beyond the target. The target itself 
was torn and the supporting angle plates broken—see B 
and D, Fig. 3, which shows the back and supporting 
framework of Cammell wrought iron plate target at 
Meppen, with the hole made in the plate and frame by 
Krupp projectiles. Fig. 2 shows the shot hole at B, and 
the shot point at G. We have no information as to the 
unlettered shot holes. Fig. 3 shows the back and sup- 
porting structure of target. As to the above trials, the 
Krupp projectiles, as well as. the plates, appear to be 
excellent. 

On the whole we are inclined to think that Krupp has in- 
creased the hardness of his shot, and that they have rather 





less tenacity than some we have seen of his, and some of 
other makers recently in this country. It would be difficult 
to suggest any improvement in the relative powersof hard- 
ness or tenacity in either plate or shot from the results 
before us. We are generally inclined to think that plates 
must be made harder than we have latterly seen them, 
when projectiles have passed intact through them, making 
clean holes. This we think argues too soft a plate. 

The passage of a shell containing explosives —such have 
latterly replaced powder—into the interior of a ship would 
be so intolerable a thing, that we should prefer the plate 
te crack and heat to a considerable extent rather than 
allow the shell to get through intact. A broken plate 
may be held up and still offer a considerable measure of 
resistance if well bolted on, and it is hardly likely that a 
second shot will strike close to the first. At all events 
such a risk must be run rather than allow the passage of 
a shell filled with blasting gelatine or any similar com- 
pound into the interior of a ship. Here, however, it is to 
be noticed that the projectile which perforated was in 
each case broken up. This we area little surprised at, 
and question if Krupp is quite satisfied with the result. 
Had it only occurred in the case of the compound plate we 
might have attributed the result to the special hardness of 
the face, but it occurred alsoin the case of the wrought iron, 
although, we admit, at an oblique angle, and perhaps frac- 
ture may be due to the second blow on the frame. On the 
whole we question if the projectiles have all the tenacity 
that might be given with advantage. Krupp may reply 
that more tenacity would involve aslight loss in hardness, 
such as would have prevented the complete passage of the 
24cm. shells ; and we should admit the answer to be good, 
seeing that the perforation is in excess of what we should 
calculate it. While we are inclined to question, then, if 
tenacity is not at present the weak element in the projec- 
tiles, we cannot say whether an improvement in . this 
direction would not involve the sacrifice of hardness to an 
extent that may be mischievous, especially if plate faces 
become harder, as we expect eventually to be the case. 
We have, however, to record a further trial of 21 cm. 
projectiles fired at the same plate in March last. 

On March 3rd last, Messrs. Krupp made further experi- 
ments with new special armour-piercing steel projectiles 
of 33 calibres length, fired against the same Cammell 
39°5 em. (15°5 in.) thick, with 20 cm. (7-87in.) oak backing 
and skin from the 21 cm. (8°26in.) gun. The weights of 
the two projectiles fired were 138°3 kilog. (304°9 lb.) and 
137'8 kilog. (303°8 lb.) The striking velocities of the shot 
were, in two rounds fired, 550°2 metres (1805-2ft.) and 
5512 metres (1808°4ft.) respectively. The striking energy 
of the projectile with the higher velocity was 6889 foot- 
tons, and the perforation 16°98in. of iron, or 13°58in. of 
steel or steel-faced armour, or very little in excess of that 
of the 28 em. (llin.) projectile fired in the previous ex- 
periments. Nevertheless both projectiles passed com- 
pletely through shield and backing in the shot holes 
marked A and B in Fig. 4, which is a front view of 
Cammell’s steel-faced 15°5in. plate after attack by 28, 24, 
and 21cm. Krupp guns. The projectiles themselves 
passed on to distances of 40 metres (43°7 yards) and 670 
metres (732°7 yards) respectively. The plate behaved 
well, showing but little cracking, although it had now 
been severely attacked, as may be seen in Fig. 3. The 
recovered projectiles are shown below their respective 
shot holes, and are in excellent condition, being without 
cracks and but very slightly set up. 

We think that the success which we could not say was 
completely achieved in the December experiment was un- 
doubtedly attained here, seeing that the projectiles have 
both perforated a greater thickness of plate than would 
be calculated, and also having been uninjured. Such 
behaviour would, we think, for reasons given above, 
compel us to adopt still harder faces to our plates, even 
at the cost of much cracking and fracture. 








ADVICE TO YOUNG MECHANICAL ENGINEERS. 





At the close of the session of the Finsbury Technical College, 
Professor Perry, F.R.S., delivered an address to his second year 
students and some of their parents, to the following effect :— 

A question of peculiar importance to you mechanical engineer- 
ing students is what you are to do when you leave college. The 
subject is a hackneyed one to me, for I have given advice to 
students in various previous years, but for you it is very different. 
You are going to have a perfectly novel experience, and the pre- 
sent is one of the most serious times of your lives. As I look at 
your faces, I think of the many who have left me since I began to 
teach about twenty years ago. I have heard that some of my old 
students are now cab drivers, some have occupied legislative and 
administrative positions in this and foreign countries. Some are 
in Japan or India, in charge of large engineering works. Some of 
my old Finsbury students, young as this College is, have already 
made their mark, others are already showing that they are 
‘*duffers.” A good mechanical engineer must be a fairly good 
workman with his hands, but it is of even more importance that, 
whether or not he has manual skill, he sball at an early age have 
worked side by side in the shops with men as one of themselves, 
gaining slowly or quickly, as hissympathy and quickness may have 
determined, that peculiar kind of experience which is not to be 
obtained in any other way, and without which a manager of works 
isa mere Molesworth’s pocket-book bound in calf. How much 
more than a mere workman he can become depends partly on his 
having had a decently good liberal education; greatly upon his 
having had a good scientific education in mathematics, physics, 
and mechanics, and upon his power of drawing, but probably most 
of all upon his powers of imagination, his originality, his common 
sense, which lead to a cautious but respectful appreciation of 
new ideas. i admire very much the man who believes so 
much in the mathematical theories given in books that he 
is ready with a formula at every little difficulty in his prac- 
tical work—I admire him, but I am not always able to imitate 
him. Indeed, you will find that one of your great troubles will be 
that you will dissociate your theory from your practical work. 
However much you may believe in theory, you will often forget all 
about it or refuse to apply it, except when you are writing or read- 
ing. This is often due to the fact that you are aware of the incom- 
pleteness of mathematical theories in general, and it will gradually 
come home to you that the good mechanical engineer must have a 
far more extended theory about mechanical things than is given in 
any book, or than he himself can formulate. 

Now let us consider how you are equipped for entering the pro- 





caleulus ; you all have practical knowledge of what is meant by a 
differential coefficient ; not one of you would, I am sorry to say, be 
able to satisfy an ordinary mathematical examiner, but I think 
that such knowledge as you have is handy; it is a tool kept for use 
rather than show. Remember, however, that it is not possible for 
you to become too good a mathematician. Your drawing is ex- 
cellent. Even at the end of your first session you could all turn 
out drawings as different as possible from ‘‘ drawing-class ” 
drawings. Not one worthy to be framed and admired by your fond 
female relations; but only a very experienced man could have 
told that your drawings had not come from a real drawing office. 
You cannot yet do any designing ; that can only come after you 
have had the workman's experience. But if I asked one of you to 
go to Glasgow to sketch a machine, he would come back with 
every dimension right, not one missing, and he could turn out 
working drawings of that machine with all its details, in such a 
style that the men in a shop would respect them and think them 
made by a regular well-paid draughtsman. 

Of your work in practical geometry, chemistry, physics, and 
modern languages, I need not speak. Let us consider your equip- 
ment in regard to mechanics; you have had lectures, numerical 
exercise work, and laboratory work on this subject. Among the 
numerous investigations which you have made in the laboratory it 
is difficult to choose one rather than another to illustrate my 
system. Let us take this well-used fly-wheel. The M of a fly- 
wheel, multiplied by the square of its number of revolutions per 
minute, gives the kinetic energy stored up in it in foot-pounds, 
You are asked to measure experimentally the M of this fly-wheel ; 
the loop at the end of a cord goes over the pin A on the spindle, 
and is wrapped in turns round the spindle, then goes over the 
pulley B, and has a weight W at its fm At time O the wheel is 
let go; in ¢; minutes—carefully observed—the cord drops off; in 
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INSTRUMENT FOR MEASURING THE ENERGY OF A FLY-WHEEL 


t, minutes from starting the wheel has been brought to rest again 
by friction. The weight Wlb. multiplied by the height in feet 
through which it has fallen gives the energy stored up in the wheel 
at time ¢,, so that if the speed were then known M could at once 
be calculated. But as we have no speed indicator, we take it that 
the motion is uniformly accelerated till the cord drops cff, or we 


take 2™ as the revolutions per minute at the time 4. The correc- 


tions are of more interest. We have first to deduct the kinetic 
energy of W when the cord drops off. Then we must make expe- 
riments on the friction of the pulley B, for the pull in the cord at C is 
less than what it is at D, and these experiments are themselves very 
interesting, for they are made with the two parts C and D vertical, so 
that the parallelogram of force principle must be brought in to 
make them available. Next we correct for the friction at the 
pivots Eand F. And here we observe that the average speed from 
t, to ty is the same as from O to ¢,, and hence that from ¢, to ¢, the 
motion is uniformly retarded, and hence that there is as much 
energy wasted in any one revolution as in any other. If, then, we 
know the number of revolutions from ¢, to t., we know the energy 
wasted in one revolution, and we can correct for friction before the 
cord drops off; and so we make one correction after another, 
and there is hardly any limit to the amount of ingenuity required, 
as the corrections get less and less important. I remember that 
four grey-headed men worked together at this piece of apparatus 
once in the evening for five weeks, and when at length they had 
satisfied themselves with their corrections they had practically 
used many times every important principle of mechanics, and they 
had acquired a handy working knowledge of all these “were 380 

You will perhaps allow me to refer to one other illustration of 
my system. Thirty of us have a field day with the engine which 
drives the large dynamo-machine lighting the College. Each of 
you has on more than one occasion acted as stoker and engine 
driver, as oiler and tester of machinery of this College, lighting 
fires, taking indicator diagrams, weighing coals, opening and 
closing cocks, from seven in the morning to ten at night, 
so that the engine-room is well known to all of you. We 
bave three different steady loads during the trial. We divide 
into groups, and the half of each group ceases to take 
certain kinds of observation every ten minutes, and _ re- 
moves to another job, Each student takes the time at which 
he makes an observation. These observations are—taking 
indicator diagrams, checking the speed indicator, taking 
the temperature of the feed-water, taking the quantity of 
feed-water by the meter, whose accuracy you had tested 
already, taking the actual horse-power passing through the dyna- 
mometer coupling on the shaft, whose accuracy some of you 
have measured ; taking the boiler pressure, the pressure in the 
valve chest, the vacuum gauges at the vaporising condenser on 
the roof and in the engine-room, the quantity of coals used, the 
calorific power of the coals having already been measured by you, 
and making other mechanical measurements ; measuring also the 
electrical horse-power given out by the dynamo, the number of 
electric lights which are glowing, Xc. 

Each of you reduces his own observations in the way already 
described to you. He finds his indicated horse-power, the feed- 
water per hour per indicated horse-power, the water per hour 
shown by his diagrams per indicated horse-power, and so on; and 
when we have gathered all our observations into a great table, and 
each of you has seen with certainty how the total energy of the 
coal is distributed—so much up the chimney, in the steam jacket, 
in condensation in the cylinder, to the condenser, in friction in the 


fession. About half of you can use the differential and integral ! engine, &c. &c.—he has obtained a practical knowledge of the steam 
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engine which no amount of reading or listening to lectures could 
possibly supply. 

I need not apologise to you for showing you how you are 
equipped. I want to impress upon you the value of the training 
you have had. Like other men, you can make calculations from 
formule ; but just think of the results of the experiments made by 
you on friction at different speeds, and notice the light which they 
throw upon the insufficiency of the formule which you must em- 
ploy in making calculations. They not only do this, but they give 
you courage to make calculations, for you know now the extent of 
your ignorance and knowledge. 

Some of you will, I think, become eminent in the mathematics 
of engineering. I am sorry to say that many of you will fail to 

pass Our examinations, and will not obtain the College certificate. 
Now that you are about to leave us, I may tell you that this 
certificate business does not matter so very much afterall. You 
have all done your best, I think, and I have nearly as much sym- 
ye with those who fail in examinations as with those who pass. 

have had a large experience of men, and know that the race is 
not always to the apparently swift. There is a crucial question to 
be asked you. Do you like mechanical engineering in any of its 
aspects! Do you love to fiddle with mechanical things? Have 
you been put into this line by your parents, or do you like it for 
itself? Would you prefer going into the Church, or into a bank, 
or have you a hankering after law or doctoring? If so, now is the 
time to act upon that instinct; it is not too late; your education 
will not be wasted. However high you may have been in an ex- 
amination list, give thethingup! If, however, you like mechanical 
engineering, stick to it, notwithstanding any failure to pass an 
examination. Far be it from me to disparage those wbo pass 
examinations well--you know that I honour them highly—but they 
will yet find out that some of their contemporaries whom they look 
upon as ‘‘ duffers ” will be magically successful as engineers if they 
love their profession, and bring to it the common sense in which 
few Englishmen are deficient. ‘ 

Hitherto you have been learning how to learn your trade. You 
have been learning the principles underlying a trade, but not the 
trade itself. You have, it is true, acquired a considerable amount 
of skill. Some of you can chip and file and scrape as well as any 
fitter in the country. Some of you can set a bit of work in the 
shaping machine as skilfully as any man. But all this training has 
been given you that you may learn to be a good workman in three 
years instead of seven. 

Under the apprenticeship system of the Middle Ages a man 
learning his trade lived with his master almost like a servant; it 
was a friendly kind of relationship, and the master taught him his 
whole trade; probably in the end he married his master’s daughter 
and succeeded to the business. That system is now disappearing, 
except in some few parts of England; at Sheffield, for instance, it 
still survives in a very modified form. But, of course, when a 
master has many hundreds of hands at the present day, a boy is 
pitchforked into the works, and it is nobody's duty to teach him 
anything. I wish I had time to dwell on my own experience as an 
apprentice, rising gradually from three shillings a week in the 
first year, as duly noted on my indentures, by a shilling a week for 
seven years. Suffice it to say that I do not see why, with your 
training, you should not gain in two and a-half or three years the 
skill and knowledge which the ordinary untrained boy, with much 
want of self-respect, and very often with harsh treatment from 
everybody, takes seven years to acquire. 

It is usual now, when a young man does not enter works as an 
ordinary apprentice—who is very often in these days not inden- 
tured—for him to enter as an articled pupil, paying a premium. 
In civil engineering, and many other professions, I think that there 
is no great objection to this system ; but in mechanical engineering 
I think it a frightful mistake. No doubt, there are numerous ex- 
ceptions to what I shall say. There are some young men who 
cannot be spoiled; but, asa rule, the articled pupil has the right 
to loaf around as he pleases. He is not earnest in his work ; he 
expresses small regret when he breaks valuable tools or spoils his 
work. He has high and mighty notions of his own importance; 
he cannot use his hands, but, in his own opinion, “he can out- 
superintend any circus manager.” He is afraid of dirty work; he 
is altogether out of sympathy with the workmen from whom alone 
he can learn his trade, and in most cases he has to try to learn 
some other profession at the end of his apprenticeship. 

And now, at last, I have come to the advice which I have to give 
you. You must enter a general engineering shop at once. You 
must find such a shop where you will be taken without premium 
for two or two and a-half years. You will find that masters 
have a prejudice against young men coming from a college. We 
are gradually living this prejudice down. But there it is, 
and it must be taken into account. I have had it myself 
when I have been a manager or an employer, for the young 
man from a college is often a frightful nuisance in a shop. 
You must not only pay no premium, but you must get some wages, 
however small, from the beginning; for if you are in receipt of 
wages you will at all events try to be worth your pay, and you 
will have a very valuable feeling of responsibility. Those of you 
who have most money to spare will derive most benefit in following 
this advice. The father of an old pupil came to me once, and 
almost with tears in his eyes begged me to let his son enter works, 
paying a premium, as the son would not do it without my consent, 
and I refused. 

Here, then, an your leaving the College you have something to 
do which wil] test your fitness to becomeengineers. Talk with any 
experienced man on this subject, and be will tell you that it is 
impossible for you to obtain the sort of work I speak of ; and now I 
say that an engineer is a man who often attempts to do what 
other people say is impossible. You must interview masters and 
managers and foremen—you must not feel so disheartened after 
twenty failures but that you can go to the twenty-first shop as 
gaily as to the first. I say to you that it is quite possible for you 
to obtain just such work as I have described, and it is of the 
utmost importance to you that you should obtain it. Some old 
Finsbury students have tried shops all the way from London to 
Leith before succeeding. Here are letters from nearly all my old 
Finsbury students ; most of them describe their difficulties and 
their great appreciation of a good job when they obtained it. 
Here is a letter from one of our best students of last year; he 
stayed two months at home in the country, writing innumerable 
letters. I convinced him that he could never succeed in this way, 
and then he went off on his personal search for work, and after several 
disappointing days at last obtained just such a job as I have de- 
scribed. Any one of you who fails to succeed in this quest may rest 
satisfied that he bas too little fortitude, courage, and patience to 
become a successful engineer. And you need not think that in this 
persistent and modest search for the only kind of work which can 
complete your education yo: are wanting in manliness. We do 
not think a member of Parliament wanting in manliness when he 
canvasses a constituency. Almost every old Finsbury student has 
succeeded in this quest which so many people have told them is an 
absurd one. [Here Professor Perry read extracts from numerous 
letters from old students, describing their work. Some of them 
are preparing for Whitworth scholarships or engineering d 
in the Royal University of Ireland. All of them were enthusiastic 
as to the result of their following the above instructions.] It is 
not good to get work too easily, as you will not appreciate correctly 
such a job as I have spoken of unless it is the result of a number of 
personal applications. 

And now as to your behaviour in the shops. Remember that 
your aim is to learn al] that workmen can teach you. There must 
be no shirking of hard work, or rongh work, or dirty work, no fear 
of working overtime should it be necessary; you must welcome a 
sudden cal] for unusual exertion as a new and valuable experience. 
Remember, too, that you must learn from the men; who else is 
there to teach you the trade? Now some of these men are ignorant 
of theory, many of them are prejudiced in curious ways, but don’t 
fall into the common mistake that because a workman has not read 
much, and knows but little of thermodynamics, that therefore he is 





an ignorant man. I knew a man who could barely read or write 
who was one of the cleverest engineers I ever knew. No one so 
valuable as he in a breakdown of an engine. He could take 
indicator cards and set almost any kind of valve motion with 
an instinctive perception of what it was just right to do, 
which always exci my admiration. If you treat workmen 
sympathetically you will find that, as a rule, they are very good 
men, good citizens, trying their best to make the world better, and 
helping each other to quite an extraordinary extent. Butif yougo 
among them as if you were china and they were crockery, if you 
uton “side” and swagger about your poor, pitiful theoretical 
nowledge, if you let them see that you come of better blood, if 
you scorn them because your families are well-to-do in the world, 
if, in fact, you do not let it be seen in all your actions that you 
regard them as men and superiors—for be sure they are your 
superiors until you acquire their skill and knowledye—then you 
may bid good-bye to all idea of help from them, and you 
may bid good-bye to the idea that you will ever be able to lead 
men, either as a foreman or manager of works. If you want 
to see all their evil qualities, treat them as inferiors; if you 
want to see all their good qualities, treat them as sympathetically 
as if they were really of your own flesh and blood. Of course 
there are black sheep among them, as there are some black shee’ 
among yourselves, but remember that not one of them is as blac 
as you will think him to be. The advice Iam giving you I never 
needed myself. I never yet came in contact with a decently skil- 
ful workman without feeling his superiority to myself; and I 
seldom meet any man who does not impress me in some direction 
with his superiority to myself, and I have never regretted letting 
such a man know, in some unobtrusive way, what I thought of him. 

As for study, keep up your reading if possible. It is so very 
difficult to read after a hard day’s work—I used often to go to sleep 
over my books—that I regard men who go to evening classes as 
quite exceptional men. But keep up your reading as much as 
possible. As to the cultivation of your imaginations, | am sorry 
to think that young men of twenty years ago were in a better posi- 
tion than you. They had read novels and poetry, they danced, 
and were fond of music, It is rather useless to give advice to you on 
this head. 

There is one very important matter on which I wish to touch, 
and then I shall have done. Some of you intend, I think, to try for 
scholarships at certain more advanced engineering colleges, so as to 
proceed with your college studies for another three years. Now I 
want you to understand that I appreciate at their proper high 
value the temptations offered you—to obtain scholarships, to get 
an advanced, thorough, mathematical training; to work in Pro- 
fessor ——’s laboratory, and listen to his teaching. To men like 
you and me these are very great temptations; but let me tell you 
that these temptations ought not to be yielded to. Your ages are 
now on an average seventeen years. If you enter the shops now 
you can become good workmen; but if you enter shops at the end 
of another three years—and without entering shops, how is it 
possible to become mechanical] engineers /—you wi!! not be able to 
learn, it will be too late to make boys of yourselves at the ages 
of twenty, or twenty-one, or twenty-two years. Having had a 
most perfect theoretical training, to put yourselves meekly and 
modestly under the orders of a workman; to accept his statements 
without a little sneering or verbal protest; at an age when you will 
be thinking of love-making and dressing like a ‘‘ masher;” to 
roughen your hands in doing coarse, dirty work; the thing is 
impossible. Why even I, at the age of fifteen, with nobody to 
advise me, found that I could not become a good workman for this 
sort of reason, because I had a pitiful little knowledge of mathe- 
matics, and chemistry, and physics, and held myself above my 
work, and greatly have I regretted it since. No; 1 advise you to 
go at once to works, and at the end of two or three years get one 
good session’s teaching from Professor ——. Think of going 
to his magnificent laboratory with your present equipment, and in 
addition a real knowledge of actual work. You will learn more in 
one session after your training in the works than you can learn 
now in three, ak you will have learnt besides to be a thoroughly 
good workman, at the only time of your life when such a thing is 
possible, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 6th. 


A LockoUT has been inaugurated by the Western Iron Associa- 
tion, involving some 60,000 workmen in the mills at Pittsburgh and 
west of the Allegheny mountains. At present writing the manu- 
facturers are firm in their determination not to yield. They 
demand what amounts to a 10 per cent. reduction, or, rather, a 
reduction in puddling from 5°50 dols. per ton to 500 dols, Wages 
for puddling, east, are 3°25 to 4°00; should the lockout continue, 
competitors west and east will profit by it. The manufacturers 
feel inclined to make a strong fight, but there are too few idle 
workmen in mills throughout the country to make it possible to 
secure outside labour. The “Q.” strike on the Burlington Rail- 
way system succeeded because the Reading Railroad engineers 
went out on strike, and a feud existed between them and the 
Locomotive Engineers’ Brotherhood. 

There is much discontent among the workmen in many branches 
of trade, because of low and declining wages, and this discontent 
will have no small influence on the pending political campaign. 
The Democratic party will make the supreme effort of its life to 
retain recently acquired political favour, and the Republican party 
will make the strongest effort it ever put forth to regain possession 
of the government. It has the support of the railroad, banking, 
manufacturing, and monopoly interests. The tariff debate is pro- 
ceeding sluggishly, and a vote will probably be reached by Aug st 
lst, unless popular expression in the meantime should induce the 
postponement of the issue until a future session. It is impossible 
to predict with any degree of accuracy the outcome of the contest. 
All other issues have been subordinated to the one issue of Protec- 
tion. One cause of the general depression is the accumulation of 
several hundred millions of dollars in the FederalTreasury. Another 
is the serious decadence in railroad construction. Another is the 
extraordinary activity of the past two or three years. 

The declining tendency in prices is threatening a good many 
interests. The volume of trade continues to decline. Nearly all 
the rolling mills of the country will be idle for the next two 
weeks. Lailroad earnings here and there are increasing, but in 
the aggregate they are not such as to strengthen confidence. 
During the first half of the year there were 5254 failures, against 
5072 for the same time last year, with liabilities this year at 
64,787,622 dols., against 52,778,829 dols. for same time last year. 
Since April 17th the Government has purchased 23,229,948 dols. 
worth of bonds. Disbursements of semi-annual interest this week 
will be 44,911,968 dols. for interest, 14,468,466 dols. on dividends, 
and 9,362,508 dols. by the general Government. The total receipts 
of British iron during May were 63,230 tons, against 113,794 tons 
for May, 1887. Our adverse balance of trade for the year ending 
June 30th was 138,000 dols. ~The railroad managers are seriously 
troubled with hostile legislation in the north-west, and with rigid 
rulings under it by Railroad Commissioners. 








SoutH KENSINGTON MusEuM.—Visitors during the week ending 
July 7th, 1888:— On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 7314; mercantile marine, 
Indian section, and other collections, 4015. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 6 p.m.: 
Museum, 1133; mercantile marine, Indian section, and other col- 
lections, free, 3050. Total, 15,512. Average of corresponding week 
in former years, 15,812. Total from the opening of the Museum, 
26,611,833, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE quarterly meetings this week have manifested an improved 
tone, and buyers and sellers alike have appeared somewhat more 
sanguine of the immediate prospects of the industry. The actual 
extent of business done has not been large, but there has been a 
good deal of inquiry, and these inquiries are certain to result in 
good orders shortly. When prices have steadied a little, buyers 
will give out their contracts. 

Prices in the best iron trade have not seen any alteration. There 
is certainly no occasion for any advance, and makers do not see 
that much would be gained by a reduction. The Earl of Dudley's 
iron has been re-declared at £7 12s. 6d., and bars and the other 
marked houses at £7. These prices have now prevailed for more 
than two years, since they were fixed in May, 1886. 

The Earl of Dudley's list, therefore, continues at :—Rounds, 1}in. 
to 3in., £7 12s, 6d. per ton ; single best ditto, £9; double best, 
£10 10s.; treble best, £12 10s.; single best rivet iron, £10; double 
best ditto, £11 10s.; treble best, £13 10s, Angle iron, up to 8in., 
is £8 2s, 6d. for ordinary qualities, £9 10s. for single best, £11 
for double best, and £13 for treble best; tee iron, £8 12s. 6d., 
£10, and £11 10s., and £13 10s. respectively. Strips and hoops 
of ljin. to tin., of different gauges, were £8 2s. 6d. per ton for 
ordinary qualities, £9 10s. for single best, £11 for double best, and 
£13 for treble best. Other sizes range from £9 2s. 6d. to 
£10 2s. 6d. for ordinary sorts, £9 10s. to £11 10s. for single best, 
£12 to £15 for double best, and £14 to £15 for treble best. 

Messrs. William Barrows and Sons’ list stands at: —B. B,H. bars, 
£7 per ton; best ditto, £8 10s.; best best, £9 10s.; best scrap 
bars, £8 10s.; best best ditto, £9 10s.; best chain bars, £8 10s.; 
best best ditto, £9 10s,; best best charcoal bars, £15 10s. Angle 
iron is quoted £7 10s., £9, and £10 per ton, according to quality, 
and best rivet iron is £9; B.B.H. hoops are £7 10s. 

The special position occupied by the Mitre and Wednesbury 
Oak brands of iron, and a few similar makes, lends particular 
interest to the prices of these brands, which continue at, for Mitre 
bars, £6 15s.; Wednesbury Oak bars, £5 15s.; Mitre strips, £7 5s.; 
Wednesbury Oak, ditto, 46 5s.: and Mitre angles, also £7 5s.; 
and Wednesbury Oak ditto, likewise £6 5s. 

The position of unmarked iron, such as bars, hoops, &c., was not 
particularly satisfactory as regards demand, the orders being less 
than makers could very well execute. The colonial demand is, 
however, improving, and so also is that from South America and 
some other of the foreign markets, Prices to-day—Thursday—in 
Birmingham in this branch were very much the same as last 
quarter, and bars were the same price as at the July quarterly 
meetings last year, though hoops and strips were easier than at 
that period. A year ago common bars were quoted £5; strips, 
£5 to £5 5s.; and hoops, £5 7s, Gd. easy. At the corresponding 
quarterly meeting two years ago bars were £4 lis, to £5; hoops, 
£5 5s.; and strips, £4 17s. 6d. to £5. 

Strip iron fully maintained the improvement of the last two cr 
three weeks, as also did baling hoops for the American market, and 
prices in both departments were firm. 

The condition of the sheet market again engayed most attention. 
Buyers who attended the quarterly meetings from a distance found 
that the reports which had reached them of advances in this depart- 
ment, due to the establishment of a combination among the makers, 
were in every way correct. It was impossible to place contracts 
at the low rates which have of late ruled. The makers are standing 
we!l together, and the chief buyers, the galvanisers, are encourag- 
ing the combination rather than otherwise, declaring that it is 
makers’ own fault that they have not got 10s. per ton advance 
long ago. The number of mills outside the combination is in- 
sufficient much to weaken the market. 

Galvanising singles were again quoted strong at £6 5s.; doubles, 
£6 10s. to £6 12s, 6d.; and lattens, £7 10s. to £7 12s. 6d. A fair 
extent of business was done at these prices, and makers are all 
largely booked forward. Current prices are an advance of 2s. 6d. 
to os, per ton on the quarter, and of 2s. 6d. on doubles, and 7s. 6d. 
to 10s, per ton on lattens, on the prices of this time a year ago, 
when doubles were £6 5s, and lattens £7 to £7 2s. 6d. Contrasted 
with this time two years ago, current prices are an advance of 10s., 
the figures of the July quarterly meeting in 1886 having been 
£5 lds. for singles, £6 5s. for doubles, and £7 for lattens. 

The pig iron market occupied a strong position this afternoon, 
alike as regards imported and native descriptions. The late brisk 
buying has filled makers’ books well up, and they are not this 
week anxious to secure any great lots. Most of them, therefore, 
kept their prices rather higher than, supposing they had desired 
business, would have been the case. The Staffordshire all-mine 
makers redeclared the former quotations of 50s. for hot-blast, and 
75s. to 80s. for cold-blast sorts; while part-mines were 38s. and, in 
some cases, 38s. 6d. to 45s. ; and cinder pigs were an average of 
30s. Hematites from the West Coast and South Wales were firm. 
Buyers were reluctant to give the prices asked, but sellers declared 
that the demand from the steel makers was so good that they 
could take nothing Jess than 53s, for forge numbers, 

Imported pigs were dearer than last quarter-day by 1s. to 1s, 6d. 
per ton. Derbyshires were quoted 38s, td. to 39s. delivered ; and 
Northamptons about 38s.; while Lincolns were 41s, to 41s, 6d. 
delivered. 

Steel to-day was active and firm. Prices of basic bridge plates 
were quoted to-day, £6 15s.; boiler plates, £7; blooms, £4 10s.; 
bars up to 5in., rounds, £5 15s.; 6in., £6 5s.; and 6hin., £6 1ds.; 
angles, £6 to £6 5s., according to tests. 

The Staffordshire Steel Company, Bilston, has this week got 
into operation, its new ten-ton basic Siemens’ furnace, to take the 
place of the six-ton furnace first erected ; and great improvements 
have been introduced into its construction by Mr. J. Colley, the 

of the B and basic departments. The furnace, 
instead of being round as before, is now rectangular, with rounded 
ends, which results in less destruction to the ling. The regenera- 
tive arrangements have, too, been so altered as to give considerably 
over 100 per cent. more regenerative capacity than before. 

The Galvanisers’ Association met to-day, and resolved that 
owing to dearer prices of black sheets and spelter, quotations 
should be advanced 10s.; this makes common doubles delivered, 
London, in bundles, £11 10s. upwards per ton, and in some cases 
£12 upwards. The same makers asked more, Spelter has ad- 
vanced 30s. in the past few days, and is now quoted £17 2s, 6d. 
delivered here. 

The Islip Iron Company, of Northampton, is taking practical 
advantage of the recent researches of Mr. Thomas Turner, Mason 
College, Birmingham, into the chemistry of ironfounding. It 
is now producing a yuality of pig iron containing a high propor- 
tion of silicon adapted for combination as a ‘‘softener” in the 
foundry scrap, which, from the silicon having veen largely burnt 
out, is unduly hard, and hitherto has had to be softened by softer 
pig of a relatively higher price. The idea is to provide a foundry 

ig not for actual use, but for softening purposes only. It is be- 

ieved that the innovation is a step in the direction of improved 
methods and greater economy in foundry work. 

The improvement which is indicated in the Board of Trade 
returns for June, and the six months then ended, is most gratify- 
ing. In machinery, including steam engines, there is an increase 
for the month upon June, 1887, of £247,752. ‘The total iron and 
steel exports show an increase for the month of 486,008 in value. 
In the six months the iron and steel exports were 1,946,801 tons, a 
decrease of 56,510 tons, and the value was £13,085,483, an in- 
crease of £1,108,230. Pig iron shows a decline both for the month 
and half-year. Bar and angie iron exports increased in ey 
for the six months 25,928 tons, and in value £144,897. ough 
railroad iron shows a falling off for June, the exports during the 
six months were 521,100 tons, an increase of 76,013 tons, or 17 per 
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cent., over the first six months of last year, and the value thereof 
was £2,413,235, an increase of £394,157, or 19 per cent. The 
following are the figures :— 


Month of June. Six months. 
Iron. 887, 1888, 1887, 1888, 
£ &£ £ 
Pig and puddled 264,101 211,231 1,352,584 1,066,844 
Bar, angle, &. .. 130,052 128,805 679,054 823,951 
Rail oe 463,902 416,754 2,019,078 2,413,235 
Wire us oe ve 54,250 80,656 282,813 427,106 
Telegraphic ditto 18,870 61,219 188,812 . 244,213 
Cast and wrought 826,546 416,759 1,996,272 .. 2,382,805 
Hoops, sheets, &c, .. 289,222 .. 364,508 .. 1,518,618 2,025,921 
Old iron oo ce ce =$S6908 39,485 447,382 183,724 
Steel, unwrought .. 216,868 148,705 1,122,485 .. 745,173 
Tin-plates .... .. 416,820 .. 481,889 .. 2,875,420 2,768,596 
Tin, unwrought.. .. 53,182 .. 16,084 258,002 421,251 
Machinery .. .. .. 685,821 .. 832,228 .. 8,786,475 .. 4,408,883 
Steam engines .. .. 247,757 .. 349,102 .. 1,898,327 .. 1,687,707 


The employment of Belgian rolled iron girders in South Stafford- 
shire is not a pleasant occurrence for the constructive engineers in 
the district, but the reflections which it brings are seldom so pecu- 
liar as those which must attend the recent use of 500 tons of these 
girders for a large public building in Birmingham. For the rolls 
necessary for producing the peculiar sections of iron required for 
the girders do not exist in Belgium, and it is a remarkable fact 
that they are being made for the Belgian firm at Dudley Port ; and 
the iron was conveyed from Belgium to Birmingham at the very 
low rate of 16s, 6d. per ton. Rolled iron girders are scarcely sed 
duced in this country at all, which is at least singular in the face 
of Belgium’s application to South Staffordshire for means of pro- 
duction ; but rolled steel girders are produced in large quantities 
by Dorman, Long, and Co., of Middlesbrough. 

After much discussion amongst Midland and other cast iron 
hollowware firms, a combination has at length been made of the 
whole trade in Scotland, Manchester, and Liverpool, and South 
Staffordshire. New discounts are declared at the uniform rate of 
50 per cent. on tinned and block cast iron hollowwares, and 35 per 
cent. on enamelled goods. This is an advance for the lowest firms 
of 15 to 20 per cent. net. 

In brass oniey, both stamped and cast, there is a great deal of 
underselling, and though brass and copper wire have been officially 
re-declared this week at 8d. per lb. for the former, and 10}d. for 
the latter, it is an open secret that wire, both English and foreign, 
is changing hands at lower rates. 

In the Birmingham engineering industries there is a revival in 
the demand for electric lighting machinery, both for public and 
domestic use, and the development of tramway enterprise, locall 
and generally, is adding to the employment of engineers who cul- 
tivate that branch. 

It has been decided to adopt four elevated lights on the arc 
system of 2000 candle power each for the illumination of the streets 
around Leamington Town Hall. It is stated that the incandescent 
system has not been found — to the purposes of street lighting, 
although it is a satisfactory illuminant for domestic purposes, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent. ) 


Manchester.—The condition of the iron trade generally through- 
out this district remains without material change, and the quarterly 
meetings during the past week have not been so far followed by 
any appreciable alteration in prices. For pig iron there is perhaps 
a rather stronger tone, and in some instances, although no quotable 
advance has been got, makers are holding for slightly better prices 
than they have been willing to take recently. Much the same 
may be said with regard to hematites, makers of which are holding 
more firmly to their prices. In steel plates there has been a 
determined effort during the past week or so to force down makers’ 
prices, and to some extent this has been successful, but “bear” 
sales have been made at prices which makers are not disposed to 
follow. The manufactured iron trade remains only indifferent, and 
for actual specifications forge proprietors are still taking under the 
current list rates, 

There was only a moderate attendance at the Manchester iron 
market on Tuesday, and the business doing continues only very 
small and of a hand-to-mouth character. The recent fair sales in 
the cheaper district brands of pig iron have placed makers ina 
slightly more independent position, and taking business all through 
a pretty steady tone is reported generally. akers of Lincolnshire 
iron are in some cases holding out for a slight advance upon the 
rates they have been accepting lately, and quotations are higher, 
although it can hardly be said that as yet any actually better prices 
than late current rates are ovtainable. Nominally, there is no 
change in the quotations for local and Derbyshire brands from the 
figures which have been given during the past month or so, but in 
the open market the business doing in these irons is so very unim- 
portant as to afford no absolutely practical guide with regard to 
actual selling rates. Forge and foundry Lincolnshire delivered 
equal to Manchester is quoted at avout 36s, 6d. to 37s. 6d., less 
24., and makers are by no means anxious to book orders at lower 
figures than these. In outside brands, Middlesbrough is a shade 
tirmer if anything, and good foundry qualities delivered equal to 
Manchester are not quoted under about 40s. 4d. to 40s. 10d. net 
cash, with orders difficult to place at anything under these figures ; 
in Scotch iron there is less underselling, but prices where actual 
business is in question are still very irregular. 

Hematites are in rather better demand, and prices are fairly 
steady. Good No. 3 foundry qualities delivered in the Manchester 
district are not now quoted by makers under 51s, 6d. to 52s., less 
"4 and a few moderate transactions are being put through at 
about these figures. 

In steel plates there is very little doing just at present, but prices 
— are fairly ~_—- Some of the makers are, however, 
prepared to sell good boiler making qualities at about £7 5s. to 
£7 7s. 6d. for delivery in the Manchester district, whilst at even 
these low figures merchants continue to undersell. 

There is little if any change as regards manufactured iron since 
last week, and except that there is a fairly good trade doing in 
sheets, business, taking it all through, is a dull and unsatisfac- 
tory. For delivery in this district, bars are quoted at £4 17s. 6d., 
hoops £5 5s,, and sheets £6 10s., but about 1s, 3d. less would still 
be taken for actual specifications in some instances. 

In the engineering trades most of the leading branches keep well 
engaged, and there is little or no scarcity of actual work coming 
forward generally, but it is still exceptional where prices are at 
anything but a low and unremunerative level. 

Notwithstanding the very keen competition of other districts 
where wages are lower and rent and other working expenses easier, 
bridge and girder makers in this immediate neighbourhood are 
evidently still able well to hold their own. In the large local firms 
the most modern labour-saving machinery has been adopted, and 
this no doubt is an important factor in the position they hold. 
Bridge and girder makers generally throughout Lancashire are 
well supplied with work, and Messrs. De Bergue and Co,, who rank 
amongst the oldest firms in this branch of trade in the country, 
have been very full of work for the past two years, and were 
n2ver busier than now. They have several large bridges still in 
hand for the Hindley and Pendleton line of the Lancashire and 
Yorkshire Railway, besides miscellaneous bridges, girders, and 
roofs for all parts. They have just completed and shipped a stee: 
road bridge, to be fixed in the heart of Mexico, in a district so 
remote that the cost of transport from England to the site amounts 
to over £60 per ton—an excellent reason for the use of steel in this 
instance. They have also now in hand a remarkably light wire 
rope suspension bridge for the Government of Newfoundland, 
carrying a roadway over a span of 175ft. 

In the coal trade pits are not working more than about fours 
days a week, and in a good many cases considerable stocks are 
being put down, even with this limited output. House fire coals 





are in fair request for the time of the year, but supplies are plenti- 
ful, and considerably in excess of requirements, uch the same 
thing may also be said with regard to the lower qualities of round 
coals for steam and forge use, and the a trade has declined 
very perceptibly during the past few weeks. Engine classes of 
fuel, except the better sorts, which move away freely, hang upon 
the market, the common sorts of slack especially remaining a pro- 
nounced drug. Prices average 8s. 3d. to 8s. 6d. for best coals, 
6s. 9d. to 7s. seconds, 5s. to 5s. 9d. common round coals, 4s. 3d. to 
4s, 6d. burgy, 3s. 6d. to 3s. 9d. best slack, and common sorts about 
2s. 6d. per ton, at the pit. Delivered at the ports on the Mersey, 
good steam coal is still quoted at 6s. 9d. to 7s. per ton, but these 
figures are not easily got, and stocks are offered at very low 
rices, 

. The annual excursion of the Manchester Association of Engineers 
took place on Saturday last, when a visit was paid to the Forth 
Bridge. The party, which consisted of about seventy-five members 
and friends, arrived in Edinburgh on Friday evening, and the 
following morning were conveyed in carriages to Queensferry, 
where they were met by Mr. Cooper, the resident engineer, a 
special steamer being provided for conveyance to the points of 
interest in connection with the bridge. Most of the party 
disembarked at one of the three cantilevers which form the main 
structures of the bridge ; afterwards, on being re-conveyed to shore, 
the workshops which have been erected for the preparation of 
materials required in construction were inspected, together with 
models and working drawings; and after several hours had been 
spent in this manner, the return journey was made to Edinburgh. 
In the evening, the members and friends sat down to dinner at the 
Edinburgh Hotel. The President, Mr. 8. Dixon, in proposing a 
vote of thanks to the engineers, Sir John Fowler and Mr. Baker, 
who had kindly permitted them to visit the works, and to their 
representative, Mr. Cooper, who had conducted them through the 
works, and explained the various details, said he was sure it had 
been a great treat to them all to examine the gigantic structure 
which was to span the Frith of Forth. In that important under- 
taking he thought they saw very clearly two great minds at work 
in combination for its production. On the one hand, they had the 
engineers who were responsible for its design, and he thought 
they themselves did not fully realise what the conditions of 
designing such a structure really were. Not only must it be 
able to sustain a railway train, but it must be able to stand 
against all those natural conditions which varied from the calm 
heat of a summer’s day to the howling tempest of winter. In 
the designing of that bridge there had been a very remarkable 
mind at work, and if they fixed their attention on the principal 
portions of the bridge, and tried to realise what the various 
dimensions should be, they would begin to find out what the 
problem really was which the engineers had apparently suc- 
cessfully solved. On the other hand, they had the engineers who 
were responsible for carrying out the work of construction; and he 
believed there was equal skill evinced on the part of the con- 
structors as on the part of the designers. The mechanical opera- 
tions involved in the construction of the bridge had necessitated 
very great ingenuity in designing the requisite machinery and 
plant, especially for rivetting and placing in position the various 
parts of the structure. As he had already said, they had seen the 
work of two distinct types of engineers; the engineers who had 
designed the bridge were not able to construct it, and on the other 
hand the engineers who were building the bridge were not able to 
design it. Great ingenuity had been displayed in the devising of 
the various appliances for carrying out the undertaking, and 
they as engineers were certainly proud to visit such a work, 
because he believed it really was the most gigantic engineer- 
ing operation which had ever been attempted; in fact it 
was rapidly becoming a sort of Mecca for engineers, where they 
went as pilgrims to visit this shrine of engineering in order 
to pay homage to the engineers who had designed it, and 
almost to worship at this engineering triumph of mind over 
matter. Mr. T. Ashbury, C.E., said the sentiments which 
had just been uttered by their President must have been 
heartily endorsed by every one who had that day visited that 
wonderful structure, the Forth Bridge. They had seen an engi- 
neering work, the like of which had never been seen before, and 
the engineer who had designed it had not only shown them in the 
a Railway how they could safely carry traffic under- 
ground, but in his latest engineering work how they could, with 
equal safety, carry it over an arm of the sea. He had great plea- 
sure in seconding the vote of thanks which had been proposed by 
the president. The proposal was then put to the meeting, and 
carried with acclamation. 

Barrow.—There is a steady demand for hematite pig iron, and 
the improved position of the trade which was inaugurated a couple 
of months ago is fully maintained. Bessemer and forge qualities 
are alike in good request, but prices are firmer on the week, and 
are quoted at 43s. per ton net f.0.b., and No. 3 forge at 42s. 6d, 
There is a continued diminution to note in stocks, which this week, 
so faras hematite warrants are concerned, have been further reduced 
during the week by fully 1000 tons. There is no change to note in 
the output of iron, which is fully maintained. Steel makers are 
very busy on all bands, and Bessemer steel rails are quoted still 
at £3 17s. per ton net f.o.b. for ordinary heavy sections, with lighter 
sections up to £4 5s. per ton. There is also a good trade doing in 
steel shipbuilding material, as well on local as on general account. 
Plates are quoted at £6 7s. 6d. per ton, and angles at £5 12s. 6d. 
net f.o.b. Billets are a good trade at £3 16s., and blooms are in 
better inquiry at £3 13s. 9d. on American account. The general 
steel trade is brisk and makers are well sold forward. There is a 
brisker tone in shipbuilding and engineering, and orders have been 
placed lately which are calculated to make builders much busier 
during the remainder of the year. The same remark applies also 
to boilermakers, forgemen, and ironfounders. Iron ore is in 
steadier request, and ordinary qualities are quoted at 8s. 9d. to 11s. 
per ton net at mines. It has been decided that the Great Eastern 
steamship shall not come into Barrow for repairs or for dismantle- 
ment, the port authority having decided against it on the ground 
of the incapacity of the docks, or the peculiarly awkward turnings 
in the channel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE foreign trade in hardware and cutlery continues to increase. 
Nearly all our cutlery houses are fully employed, chiefly on goods 
for the Colonial or other distant markets, the home business being 
as yet far from satisfactory. For the month just terminated the 
value of hardware and cutlery exported has been £259,071, against 
£222,131 for June of last year ; for the six months, £1,513,396 ; 
against £1,373,824 for the corresponding period of 1887. The 
principal market has been Australasia, the value sent there for the 
month being £55,681 against £41,921; for the six months, 
£297,469, against £235,467. The United States shows a 
decrease on the month — £29,405 against £31,274; and 
an increase on the six months, £176,464 against £172,287. 
The Argentine Republic continues to show a great improve- 
ment. Last month that market took hardware and cutlery 
to the amount of £16,444, while in June of 1887 only £6789 were 
sent ; forthe six months the figures are £87,860, against £51,115 
for the corresponding period of last year. British Possessions in 
South Africa are also steadily advancing—£11,866 last month, 
against £7249 for June, 1887; for the six months, £62,434 against 
£40,832. Total value for six months of 1888, £1,513,396 ; for corre- 
sponding period of 1887, £1,373,824. 

In unwrought steel the figures are not so satisfactory. For the 
month the value is £148,705, as compared with £216,868 for June, 
1887 ; for the six months, £745,173 against £1,122,435. Germany, 
for the month, increased from £6,862to £13,469; all other markets 
exhibited a decrease. The United States fell from £126,076 to 
£56,526; for the six months the decrease in this market is 





enormous—from £677,198 to £248,385. British North America 
has also seriously declined—from £26,105 to £14,152 on the month, 
and from £80,772 to £67,113 on the half-year. 

Half a year’s trading with the United States from the Sheffield 
Consular district show a total value of £311,393 19s. 10d., as com- 

red with £431,837 4s. 2}d. for the corresponding period of 1887. 
There is thus a falling off to the extent of £120,444; but it is not 
in the leading specialities of Sheffield trade—steel and cutlery. 
For the quarter ending March last, the value of steel exported to 
the States was £82,331 19s. 8d., and of cutlery £43,237 4s. 8d., 
against £72,897 14s. 10d. and £44,767 13s. 104d. respectively for 
June, 1887. For the quarter ending June last, the value of steel 
was £82,845 lls. 9d., and of cutlery £50,335 3s, 4d.; for the 
quarter ending June, 1887, the value of steel £83,184 19s. 44d., 
and of cutlery £46,617 11s. 3d. Barnsley is now included in the 
Sheffield Consular district, and this extends the area of articles 
scheduled for duty here. 

Mr. Consul Otenham, in transmitting his report on the trade of 
Chin Kiang, has forwarded to the Foreign-office specimens of tools 
in use in that district. By order of the Marquis of Salisbury, these 
tools have been forwarded to the Sheffield Chamber of Commerce 
for the benefit of local manufactures. The tools, like the others 
forwarded from China, are very rough and primitive ; but if the 
Chinese prefer them tothe shapes now used, our manufacturers may 
possibly see their way tosupplying the Chinese with what they desire, 
trusting to future dealings to bring them up toa higher level. The 
articles include a spade, costing 1s.; plough share, at 7d. and 
74d. ; fork, at 1s. 14d. ; hoe, at 109d. ; small hoe, at 43d. ; grass- 
cutting blade, at 3}d. ; punch for planting rice, cabbage, &c., at 
14d. ; hand-saw, at 11}d. ; axe and handle, at 103d. ; pincers, at 
ih ; drill, at 1s. 14d., with handle and string; plane, at 94d. ; 
file, at 54d. ; hammer, at 6d. ; chisel, at 6d. ; round plane, at 63d. ; 
scythe, at 73d., for cutting branches of trees; poppy capsule 
pricker, at 44d. 

At Sheffield last week, Mr. Benjamin Whitworth, of Manchester, 
informed the shareholders of John Brown and Co., Atlas Steel and 
Ironworks, that in South Wales there had been an advance in 
the price of coal of from ls. to 1s. 6d. per ton, and he 
anticipated that the upward movement would extend to South 
Yorkshire. Mr. Edward Coward, the chairman of the Ebbw 
Vale Steel, Iron, and Coal Company, must be admitted to be an 
authority on the coal trade of South Wales. Addressing the 
Ebbw Vale shareholders the same day, Mr. Coward mentioned that 
coal had gone up in South Wales, but that advance, he feared, 
would be of a very temporary character, as it arose from a sudden 
influx of steamers and the short supply, in consequence of the 
stoppages in Whitsun-week and the following weeks. On the other 
hand, if iron should justify the expectations formed during the 
past ten days, there should soon be a real revival in that great 
industry, and the coal would be once more a prosperous industry. 

It is evident that the Sheffield Coal and Iron Company is getting 
busier. It has just put another furnace in blast, thus increasing 
their productive power in operation to five furnaces. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE quarterly meeting of the Cleveland iron trade, held at 
Middlesbrough on Tuesday last, was numerously attended. The 
tone of the market was decidedly hopeful, and an appreciable 
improvement in prices took place. Buyers showed considerable 
anxiety to make contracts, but sellers were wary, and would not 
commit themselves for large quantities or for deferred delivery. 
Prices are now about 3d. per ton higher than they were a week ago, 
and the tendency is still upwards. For No. 3 g.m.b. with prompt 
delivery, 3ls. 9d. per ton is freely offered, but merchants will not 
accept less than 31s. 10$d., and several sales have been made at 
that figure. Makers remain firm at 32s. perton. It is thought 
probable that they will advance their price shortly, as their stocks 
are small, and the quantity in second hands is comparatively 
insignificant. For delivery to the end of September, 32s. is now 
offered, and 3d. more to the end of the year; but sellers are by no 
means keen to accept these rates. The stock of forge iron is small, 
and the price has advanced from 30s, 6d. to 30s. 9d. per ton; the 
latter figure being readily given. 

Cleveland warrants are in better request, and their value has 
risen from 31s. 6d. to 32s. perton. At Glasgow, where considerable 
business is done in them, 31s. 104d. is the price current. 

Messrs. Connal and Co’s. Middlesbrough stock of pig iron still 
decreases steadily. During the week ending the 9th inst., a reduc- 
tion took place to the extent of 2608 tons. The total quantity then 
held was 279,088 tons. 

The inquiry for plates and angles is still very brisk, and 
makers are in a better position than they have been for a long 
time. Prices are steadily advancing, quotations on Tuesday being 
as follows :—Ship plates, £417s. 6d. per ton; girder plates, £52s. 6d. ; 
and boiler plates, £5 17s. 6d.; ship angles, £4 10s.; and common 
bar iron, £4 12s. 6d., all free on trucks at makers’ works, less 24 
per cent. discount. 

The Cleveland Ironmasters’ returns for last month were issued on 
the 4th inst. and showed that out of 155 furnaces built, only 96 
were in blast. The number producing Cleveland iron was 58, and 
38 were making hematite, basic, &c. The output of iron of all 
kinds for the whole district was 231,696 tons, being a decrease of 
5596 tons, as compared with May, when 94 furnaces were at work. 
The total stocks of pig iron amounted to 531,294, which represents 
a decrease of 17,467 tons for the month. The decrease during the 
past half year was 106,388 tons. 

The value of goods shipped from the principal north-east ports 
during June—exclusive of coal and coke—was as follows:—From 
Middlesbrough, £187,282; from Newcastle, £153,626 ; from Hartle- 
pool, £64,064; and from North and South Shields, £49,568. 

Since the settlement of the labour disputes at the shipyards and 
marine engine works on the North-east coast the shipbuilding 
industry has become decidedly more active. There are no longer 
to be seen either idle ships lying in the rivers, or idle workmen 
standing about the doors of the yards and factories. The increase 
in wages has of course augmented the cost of new vessels, but 
not as yet to a greater extent than 3 or 4 per cent. The ten- 
dency, however, is towards an increase in shipping values; and 
should owners become generally impressed with the idea that 
now or never is the time for obtaining cheap ships, there may 
easily be a rush to buy, and then much higher prices all round. 

Steamers built to suit modern requirements, and constructed at 
the prices current during the last two or three years, are earning 
excellent profits. From 20 to 30 per cent. is spoken of as a not 
uncommon dividend. This, however, must cover depreciation. 
Each shareholder is supposed to make his own provision in that 
respect. About 6 per cent. per annum is considered a safe allow- 
ance, including the cost of the renewal of boilers when necessary. 
But it holds good only in case no great depreciation in the value of 
shipping property generally takes place. A shipowner who, under 
ordinary circumstances, makes this allowance, may consider himself 
practically safe. It is to be feared, however, that those owners who 
have not practical experience in shipping property often spend their 
their dividends without keeping any reserve fund for depreciation. 
Such owners are much disappointed and astonished when calls 
are made upon them to defray the cost of repairs, or when they 
desire to realise the value of their property and find they cannot 
get for it anything like what they originally paid. 

Messrs. Palmer's Shipbuilding and [ron Company, of Jarrow and 
Howdon-on-Tyne, has no less than eleven vessels under construc- 
tion. Messrs. Hawthorn, Leslie and Company, and Robert 
Stephenson and Company, whose yards are at Hebburn, are 
fully occupied. So are the Tyne Son Shipbuilding Company, 
Swan, Hunter and Company, and Schlesinger, Davis, and Com- 
pany. Messrs. Wigham, Richardson and Company, and Arm- 
strong, Mitchell and Company, at Walker, are also both very 
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active, and everything points toa busy and prosperous autumn 
and winter for Tyneside. 

Neither are Sunderland or Hartlepool behindhand in this 
respect. Orders for st s of iderable size have just been 
taken for construction at one of the Sunderland yards; and at 
Hartlepool numerous vessels are on the stocks or have just been 
launched. 

The accountants to the Cleveland pig iron trade have declared 
the realised _— of Cleveland pig iron for the past quarter to 
be 32s. l*l4d. per ton, against 32s. 2°2ld., the price for the 
previous quarter. The wages of miners will be reduced as the 
result of this ascertainment, but only to the extent of ‘001d. per 
ton. The blast furnacemen’s wages will not be altered at all. 

At a meeting of the Middlesbrough Chamber of Commerce, held 
last week, Mr. John T. Belk in the chair, a resolution was moved 
by Mr. C. E. Muller to the following effect—viz., ‘‘That consider- 
ing the continuous and severe depression of the iron trade in this 
district, and the sacrifices it is obliged to make in order to maintain 
its position, this Chamber begs to urge upon the Tees Conservancy 
Board the necessity of promptly taking into consideration a reduc- 
tion of the river dues on iron and steel goods, and on shipping, in 
order to give some relief to the trade of the district.” Mr. Muller, 
in speaking to his resolution, enlarged_,upon the difficulties with 
which the Cleveland iron trade has at present to contend. He 
said there was now a good trade with China, Japan, and the 
Colonies, but it would not be retained unless dues and charges of 
all kinds were reduced to the utmost. He thought the Tees Con- 
servancy Commissioners ought now to limit their expenditure to 
the maintenance of existing works, and should not engage in new 
enterprises. This would enable them to make the required con- 
cessions. The resolution was seconded by Mr. J. F. Wilson, who 
dwelt upon the importance of retaining the trade with Scotland, 
which he said was the question of the day for Cleveland. The re- 
solution was put to the meeting and carried unanimously. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market was quiet in the early part of this 
week, but prices were fairly well maintained. Towards the end of 
the week the annual Glasgow fair holidays began, and they will con- 
tinue for ten or fourteen days. During that time work will be 
suspended in the principal workshops and factories, and the mar- 
kets will also be quiet, and closed altogether a portion of the time. 
The firmness of the last few days is partly attributable to the extra 
business that had to be done in anticipation of the holidays ; but is 
also to some extent a result of the mow inquiry from abroad for the 
better classes of Scotch iron. The past week’s shipments amounted 
to 8020 tons, as compared with 7328 in the same week of 1887. 
They embraced 1145 tons to Canada, 490 to Australia, 400 to the 
United States, 320 to South America, 210 to India, &c., the quantity 
despatched coastwise being 4617 tons, against 2411 in the same 
week of last year. The continued large home consumption of Scotch 
pigs is a very good el tin the busi , although a great part 
of the pig iron going into use is hematite required for the steel 





manufacture. Since last report four furnaces have been put out 
of blast at the Gartsherrie Ironworks, and the total number in | 


operation in Scotland is 82, against 86 in the preceding week and 83 
twelve months ago. 

One or two of the principal special brands of makers’ pigs are 
increased in value in consequence of their being in extra good 
request for Canada. The current market values are now as 
follow :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 44s. ; 
No. 3, 41s. 6d. ; Coltness, 47s, and 43s. 6d.; Langloan, 44s. 
and 41s. 6d.; Summerlee, 47s. and 42s.; Calder, 46s. and 40s.; 
Carnbroe, 39s. and 37s. 6d.; Clyde, 43s, and 39s.; Monkland, 
39s. and 37s. 6d.; Govan, at Broomielaw, 39s. and 37s. 6d.; Shotts, 
at Leith, 45s. and 43s.; Carron, at Grangemouth, 49s. and 43s.; 
Glengarnock, at Ardrossan, 43s, and 38s. 6d.; Eglinton, 38s, 
and 36s. 6d.; Dalmellington, 40s. and 38s. 6d. 

There is more Scotch iron than usual being used in foundries 
and malleable works, and the importations from Cleveland are 
decreasing ; the proposal to reduce the prices of Scotch to such an 
extent as to entirely exclude Middlesbrough iron, although it is 
understood to have the support of one or two Scotch ironmasters, is 
quite repugnant to the great majority of the trade, and is not at all 
likely to be carried into effect. 

In the early part of the week there was great activity at the 
malleable iron and steel works, but most of them are now closed for 
the holidays. Business has finished with a firm tone, and the pros- 
pect is more encouraging than it was a few weeks ago, in consequence 
of the additional contracts booked in the shipbuilding and other 
branches. Prices of both iron and steel are, therefore, firm. 

The coal trade is in a healthy state in all its departments. The 
shipping demand has been steadily improving for several weeks 
pest, and the prices have risen about 3d. per ton. The inquiry for 

ousehold consumption and for manufacturing purposes is likewise 
satisfactory. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


AFTER a strike of nearly two months the colliers of the new 
colliery, the Albion, Pontypridd, are to resume work ina few days, 
the dispute being referred to arbitration. At the beginning of the 
dispute arbitration was suggested, but this peaceable resolve was 
overruled, and while the owners have had to endure considerable 
losses the men themselves are a good deal worse off. One could 
wish, for the general welfare, that a clause were inserted in the 
Mines’ Act, making it imperative to refer all disputes to arbi- 
tration. In this case a new township has suffered considerably, 
and the distress amongst wives and children has been great. Mr. 
Beith is appointed the workmen’s arbitrator. The colliers repre- 
sentatives are to be commended for having forced this arbitration, 
though it was only by a narrow majority. At the decisive meeting 
twenty-six pits were represented, when delegates representing 
4000 men voted against arbitration, and delegates representing 
4900 men voted for. 

Mr. Abrahams, M.P., has worked strenuously in the cause of 
peace, and is to be congratulated. The coal trade is still vigorous. 
Cardiff and Newport docks have shown marked advances above 
averages; Swansea a slight falling off, the coal total for foreign 
destinations last week being limited to 22,000 tons. 

The course of business at Cardiff has not been uniform. Some 
days the quantity of coal poured in threatened a decline in price, 
and the action of coalowners who had sold forward at a lower price 
than present quotations was perplexing; in some instances coal 
being offered by them at a lower rate. Still, such is the free 
demand at present, that the advance in the price of coal is well 
maintained, and prospects all over the district are favourable. The 
best quotation yet is 10s. 6d. for steam coal. From 8s. 6d. to this 
figure, for various kinds of steam, a good week’s work has been 

one. 

Monmouthshire coals are at 8s. 6d., which is fully 1s. over late 
quotations. Rhondda No. 3 remains at 8s. 3d., small steam is sell- 
ing for as low as 4s, 3d., small bituminous is dearer at 6s. 9d. 
This high price is a good indication of the good business being done 
in coke, Prices are stiffening, last quotations at 14s. 9d. for 
foundry, and 16s, 9d. for furnace coke. 

Another consequence of the improvement that has set in with 
the coal trade is the advance in pitwood. Prices now are lis. 3d. 
to lis. 6d., and if reports are correct as to falling off in supplies 
from great conflagrations, &c., this will soon be exceeded. One 
striking feature of the present “boom” in coal is the number of 
large cargoes that are being despatched. Numerous 1000 tons, 








many at 2000, and frequently 3000 and 4000. Last week one 
steamer left Cardiff with 4720 tons for Genoa, and a fine one is 
now loading with over 6000 tons of coal. 

In connection with these monsters of the deep, it is worthy of 
record to note some incidents respecting the s.s. Ardumore. This 
arrived in the Roath Basin on Friday, July 6th, at 7 a.m, and 
finished loading and put to sea on Saturday night, with 3600 tons 
of Hill’s Plymouth Merthyr coal, shipped by the agents, Adams 
and Wilson. Some of this coal was not actually cut until after 
12 noon on Saturday, and yet before night was on its way down 
Channel. This is worthy of chronicling. The other staple indus- 
tries are in tolerably good condition. 

Most of the works are doing a fair trade, and Newport has 
despatched large cargoes of rails to. Norway, Sweden, and else- 
where during the week. Prices are in statu quo—rails, bars, and 
blooms—last week’s quotations bein wnaltercd. 

Rail quotations, heavy, up to £4 2s. 6d., light to £5 5s, Lowest 
quotations, taken, for heavy, £3 17s. 6d. ; bars, £4 15s. ; blooms, 
Bessemer steel, £4 5s, For Siemens bars, 10s. more asked and 
obtained. 

A good deal of tin, bar and sheet, is being turned out. The activity 
at Cyfarthfa, Dowlais, Ebbw Vale, and Tredegar is considerable. 
Wages rule low, but overtime is a common feature, and fortunately, 
in this district, provisions are very cheap, and house rent moderate. 
An impetus was given to the tin-plate trade again last week, and 
prices went up from 3d. to 6d. per box for most brands, This turn 
was due to an advance again in tin, which rose to £86 to £86 10s., 
as compared with £76 to £76 10s. in my last week’s quotations. 
Latest quotation, Swansea ’Change, £83 2s. 6d. There is a good 
deal of uneasiness caused by this, both amongst makers of tin- 

late and buyers. There is a doubt, as expressed on ’Change 
ienstes, whether the syndicate do not still hold the stocks, and 
no one would be surprised to see another steady run yp. It is 
suggested that one reason of the decline was the using of lead 
instead of all tin. This I doubt. 

Many are old enough to remember the old copper syndicate. 
This was started in a similar way. All the make was con- 
tracted for, and prices ran up. In the case of copper, 
Muntz’s discovery destroyed the syndicate, as his bronze was 
used for coinage as well as on vessels. 
without the injurious properties of lead would have the same 





A substitute for tin | 


effect on the tin syndicate, which is doing a great amount of mis- | 


chief, and disturbing the uniformity of trade. 
Clearances have not been quite up to average, and sales are 
restricted for obvious reasons, buyers being, of the two, more 
ressing than the makers, who regard forward sales with appre- 
ension. Large cargoes are clearing this week for the States. 
to 12s. , 138.5 Si , & 
The Rhymney case, now before the House of Lords’ Committee, 
is being watched with interest. The evidence of Mr. Lundie 
was listened to with marked attention. He estimated the cost 
of the three railways at £281,111; the coal shipped from sea- 
board close upon 3,000,000 tons; iron ore to works, 538,000 tons; 
iron sent down for shipment, 179,000 tons; pitwood carried from 
seaboard, 69,000 tons. Mr. Morel, one of the principal shippers of 
iron ore from Bilbao, gave strong evidence in favour of Newport as 
the better port of the two for iron ore. 
I am glad to report further additions and developments at 
Hirwain Works. The 
of the forge, at the fitting shop, and crucible furnaces, 











NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THE iron markets are very quiet in consequence of the stock- 
taking which has been generally going on; still, they are pro- 
nounced to be in a satisfactory condition, at least by manufac- 
turers, and a fresh spurt is looked forward to, when the results 
of the stock-takings and balance-sheets have become known, 
which latter bid fair to show up better than for a long time 
past, judging from the provisional monthly or bi-monthly 


latest additions have been in the upper part | 


halia at M. 50 up to 52, while best Siegerland brands may be 
had at 48 to 49, and Luxemburg forge at 8°70 p.t. In other raw 
iron sorts no alteration has this week occurred. The malleable 
iron trade remains very flat, export, though here and there a trifle 
brisker, has otherwise not improved, and the works have only about 
a month’s regular and full work in hand, The girder and sectional 
iron trade, as much new building is going on, is on the other hand 
very brisk indeed, and the convention prices are readily paid ; 
these mills have some months work on the books. It has not yet 
been settled whether present prices shall be immediately raised, 
but a meeting is about to be held to determine this. The inland 
demand for hoops is so poor that export orders are obliged to be 
taken at avery considerable loss in order to keep the mills at 
work and the workmen together. Plates continue in good 
demand, and the mills are pretty fully employed. The sheet mills 
are still in an unhappy condition, as it is precarious whether, after 
all the different meetings have been held, a general sales syndicate 
will in the end be agreed upon. The wire rod trade continues very 
dull, for although a few more domestic orders arrive at the works, 
those from America are quite insignificant. The wire nail con- 
vention may be looked upon as dead, which is felt as a keen blow 
to this special industry after the extraordinary efforts which have 
been exhausted upon it to keep it alive, and to conventions gene- 
rally, for it is not at all unlikely that this may prepare for the wire 
rod combination a similar fate. The steelworks are quietly jogging 
along in the accustomed fashion. It is reported that small orders for 
ingots and billets have arrived from America; but this may mean 
inquiries after all, for that country does not seem just now in an 
ordering moood. At a tendering at Breslau the Silesian works, 
which offered at M. 117 and 117°50 p.t., will most probably 
get the award against the Rhenish - Westphalian mills at 
112 to 115, as the long carriage will be too heavy for the 
latter. The wagon factories were very busy before, and now 
170 passenger coaches and thirty luggage vans have again 
been received from the State, which is now waking up for its 
former starvation policy, and has by no means done yet, for the 
Westphalian coal mines are crying out for at least 2000 10-ton 
trucks, as they for months past have not been able to despatch 
coals fast enough for want of wagons daily. It will be interesting 
to watch and see what sort of a balance-sheet the State will show 
this year, after puffing up the economical working of the last ones, 
Of the machine shops and foundries nothing more can be said than 
that they are satisfactorily employed as a rule, and that by little 


| and little prices have been got up till they now leave a modest 





profit. ‘ 
In order to be able to compare notes, the prices at a recent sale 


| of engineer’s scrap may be given:—Iron and steel turnings, M. 
Present eg teens subject to some discussion, are: Cokes, 12s, 6d. | 
9d.; B { 3s. 6d. 


38°60 to 41°20 p. t.; cast iron scrap, 46°60 to 48°70; cast steel brake 


| blocks, 43°30 to 46°20; smith’s scrap, 54 to 57°20; plate shearings 


and scrap, 44°50 to 46°70; puddle steel tires, 59°20 at place of sale. 








LAUNCHES AND TRIAL TRIPS. 





On the 7th inst. the Earles Shipbuilding and Engineering Com- 

ny, Hull, launched the iron screw s.s, Equity which they have 
Built for the Co-Operative Wholesale Society, Manchester, for their 
special trade between Hamburg and Goole. She is classed 100A1 
at Lloyd’s of the following dimensions: — Length p.p. 220ft.; 
breadth, 32ft. 2in.; depth of hold, 13ft. 7in.; and hasa poop, bridge, 
and topgallant forecastle, accommodation being provided in the 
former in a substantial and handsome manner for captain and pas- 
sengers, while the officers are berthed amidships and the crew in 
the forecastle. There is ample water ballast and approved means 
for the rapid loading and discharging of cargo, She is schooner 
rigged with two pole masts, and has a good spread of fore-and-aft 
canvas. She will be propelled by a set of triple expansion, three- 
crank engines having cylinders 24in., 39in., and 641n. diameter by 
38in. stroke, which are expected to drive the ship at a high 


| speed, 


accounts of companies as they have been made public; and it | 


may now almost be predicted that the days of losses and heavy 
crises have passed away, not to return for a length of time, 
it is to be hoped ; and although everything does not proceed as 


might be wished, yet this sort of optimist feeling prevails in | 


industrial circles. The one weak point is the shrinkage of exports, 
in manufactured iron especially ; but it has now become impossible 
for works here to realise any profit on export goods in face of the 
present low prices offered by England and Belgium in competi- 
tion, even if the demand existed. The Silesian market seems in 
the happiest condition of them all, for though affected by the 
season interruption, the iron trade in all its branches is very brisk, 
even the rivals over the borders assisting to bring this about, as 
they themselves cannot affectuate the orders they have in hand 
fast enough. The puddling furnaces are consuming largerweights 
of forge iron, as they are mostly on making blooms and puddle 
bars; and many foundries are working day and night shifts; so 
crude iron is in full request and prices are firm. Martin steel is 


very much taking the place of iron castings. The boiler makers | 
and constructive iron shops are very busy; merchant iron is in | 


great request, besides wire rods and wire; so the malleable iron 
trade is also brisk at the convention notations of M. 140 to 
142-50 p.t. for merchant bars; girders and sectional building iron, 
150 to {60 ; and common plates, 150 to 165. As to raising prices 
at present opinions differ. It seems strange that Silesia should 
have it all its own way in East Prussia and the Baltic, where surely 
at present prices England could cut in and do business, for it is a 
long way from the works to Danzig or Kénigsberg, though it be 
river carriage. The dulness of the American iron market is not 
without influence on that of Rheinland-Westphalia, and a few 
good orders from these would liven up the trade here, but that is 
not to be at present, it seems. The Belgian market, which has 
become quite firm again, is also of consequence, therefore its firm 
tone is some slight compensation, for it takes very considerable 
quantities of coke and coal just now from the Westphalian basin. 
France does so as well, if not in such large amounts, but there the 
market has again lost all former firmness, and the competition 
amongst the works themselves and the buyers is as unbridled as 
ever it was three months ago. As nothing from outside of any 
importance has occurred, there is consequently little change 
to notice this week in the position of the Western market. 
Iron ores are in the same demand, and are selling at 
the same figures as were last week quoted. Again there 
is a cry out for specially low railway freights for the Moselle 
minettes of the Luxemburg region. It was noticed in a former 
letter that the crude iron combination would not grant the manu- 
factured iron makers an export premium, so now the State is to be 
called upon to further contribute by lower freights to make up this 
difference, by which it is set forth that the export trade would be 
sustained and made possible. What a comforting thing it would 
be for our ironmasters in England if, as soon as a slight hitch in 
the manufacture occurred, they could run off and apy to the next 
railway — to —_ them bear the burden! hat is really 
needed is that the Moselle be made navigable, but this is now only 
in the talking stage, and years and years will elapse, accompanied by 
incessant lamentations in the papers, before it is completed, even 
if ever it were to be. Without making the remark which it burns 
ones fingers to make, it may just be asked instead, Where should 
we be, or ever have been, if we had acted after this fashion ? 
Spiegeleisen is in a sickly condition. It cannot well compete with 
its foreign rivals, as ores and fuel are too dear. There is scarcely 
any call for it in America just now, and the home consumption is 
not large, so M. 57 p.t. is top price for the 10 to 12 per cent. grade. 
Forge pig is in less request than it was a short time back, but this 
may be temporary. The price, nevertheless, is maintained in West- 


€ 


Messrs. Raylton Dixon and Co, have launched the Nigretia 
at Middlesbrough, a steel steamer, built for Messrs. Elder, 
Dempster, and Co., of Liverpool. The vessel, which is built on 
the well deck type, is of the following dimensions:—Length over 
all, 304ft. 3in. ; breadth, 38ft.; depth moulded, 22ft. 10in. ; with 
a carrying capacity of about 3600 tons dead weight. She has a 
short hood over steering gear aft, water ballast, long bridge ex- 


| tending to foremast, and is fitted throughout as a first-class cargo 





steamer. She will be fitted with engines by Messrs, T. Richardson 
and Sons, of Hartlepool, on the triple expansion principle, of 
200-H.P. nominal, having cylinders 22in., 35in., and 59in. by 39in. 
stroke. 

On Wednesday, July 11th, Messrs. Edward Withy and Co. 
launched the Juno, a steel-screw steamer built for Mr. Thomas 
Robinson, of West Hartlepool. This vessel is built of Siemens- 
Martin steel. She is over 300ft. in length, with large measure- 
ment capacity, and built to the highest class at Lloyd’s, The ship 
has a long raised quarter-deck, short poop, !ong bridge-house, and 
top-gallant forecastle. The holds are fitted with iron grain divi- 
sions and cargo battens. In the main and after holds she is built 
on the web-frame system; this gives a very strong type of ship, 
and as there is no obstruction in the holds, she will be able to carry 
cargoes of bulky description. The vessel has a cellular bottom all 
fore and aft—Withy and Sivewright’s patent—and the after peak 
will also be available for water ballast. Nearly all the shell plates 
are in 24ft. lengths, making the structure of the ship very strong. 
The ship will be fitted with four steam winches, two donkey boilers, 
steam steering gear amidships, and direct steam windlass on 
forecastle. The ship will be rigged as a two-masted fore-and- 
aft schooner with iron pole masts, She will be fitted with 
triple-expansion engines S Messrs. T. Richardson and Sons, of 
Hartlepool, 








PREPARATION OF RHEA.—The Board of Trade have received 
through the Foreign-office a copy of a decree issued by the French 
Government containing particulars respecting an international 
competition of machines and apparatus for the preparation of rhea, 
applications for admission to which will be received at the French 

inistry of Agriculture up to the 10th inst. The decree and a 
copy of the form of application for admission may be seen on appli- 
cation to the Commercial Department of the Board of Trade, 7, 
Whitehall-gardens, 8. W. 


NEw Foot-BrIDGE OVER THE RIVER OUSE AT BEDFORD.—A new 
foot-bridge, erected for convenient access to the new public recrea- 
tion grounds acquired by the Bedford Ng agg = on the south 
side of the river, was opened on Wednesday last, J =f llth, by the 
Marquis of Tavistock, The bridge consists of two light braced seg- 
mental ribs, 100ft. clear span and 7ft. apart, from which is suspended 
the footway by rods fin, diameter. e footway is of cement-con- 
crete laid on corrugated flooring plates 3in. deep, 12in. pitch and 
jin. thick. The soffit of the main ribs is 25ft. above the water 
line at the centre of the river, and that of the curved footway 15it., 
both springing from the river bank so as not to impede the view 
along the ornamental gardens on the river side, The main ribs 
each consist of four angle irons din. by 3in. by jyin., braced together 
with angle irons and flat bars 3in. by j;in. and 2hin. by yin. An 
ornamental hand railing is attached to the suspension rods on each 
side. The total weight of ironwork including flooring plates, 
ornamental posts, bolts, &c., was under 184 tons, The engineer 
for the work is Mr. John J. Webster, M. Inst. C.E., of Lord-street, 
Liverpool—who also designed the large iron roadway bridge for the 
Bedford Corporation which was opened three years ago. The con- 
tractors for the ironwork are Messrs. E. Page and Co, Victoria and 
Bedford Ironworks, Bedford, 
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NEW COMPANIES. 
- following companies have just been regis- 
te 


Argentine Railway Syndicate, Limited, 
This syndicate was registered on the 29th ult., 
with a capital of £3000, in £50 shares, to make 
preliminary, experimental, or final surveys and 
prospectings of any tract of country in the Argen- 
tine Republic, with a view to the making of rail- 
ways, tramways, roads, canals, or other public 
works; and to explore and search for minerals, 
and _generally to carry on business as railway and 
mining engineers and surveyors in any part of 
the world. The subscribers are :— 
hares. 


S} 
"letwte Ehrlich, Frankfort - on - Ses ante 


ban 

“7. 2. Behr, ©. E., 10, Draper's-gardens.. 
G. F. Hardy, 136, Disracli-road, Putney, ‘engineer 
E. Skelton, 3, Ramsay- -villas, Forest-ga 

A. G. Burrows, 110, Alderney- -street, 8. W. “clerk 
W. M. Hume, 99," Blenheim-crescent, [ae 

Hill, W., clerk .. . on 
H. F. Monro, 10, Draper's: -gardens oe 

The number of directors is not to ms aie than 
two, nor more than five; qualification, £50 in 
shares or stock; the first two subscribers are 
appointed directors, and as remuneration for their 
services may divide the sum of £50 per annum. 


tt tt et 


Brown, Bayley's Steel Works, Limited, 

This company was registered on the 28th ult., 
with a capital of £100,000, in £10 shares, to take 
over the business, assets, and liabilities of Brown, 
Bayley, Dixon, and Co., Limited, of the Sheffield 
Steel and Ironworks, Sheffield. ‘The busi has 


THE PATENT JOURNAL. 
Condensed from Pe Peas af Pe Gametatees of 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
“name an address of the communicating party are 
printed in italics 


29th June, 1888. 


9464. Tapes for BitiiaRps, A. Paget, Lo 
9465. Cookine ApPaRatus, Q, 8. Backus, 
9466. Avuromaitc Winpow Fastener, T. 


hborough. 
Ow. 
Tucker, 


Barnsle 
9467. gr for Faciuitatine the Issue of RarLway 
Tickets, F, r.—(J. M. Hurter, Switzerland.) 
9468. AUTOMATIC Couniyvous CALL BEL, W. Fraser, 

ningham. 

9469. Compinep ALARMS and WATER-HEATING APPA- 
ratus, T. Nixon and T. Buchanan, Glasgow. 

9470. Compinep LeaTHEeR and TureapD GLoves, J. H. 
Walter, London. 

9471. VenTILATOR for Boors and Sxogs, W. Church, 
Northampton. 

9472. Box or Fire for Stock Papers, &c., W. T. and 
L. P. Symons, Swaffham. 

9473, FasTENinas for Currs, T. R. Weston, London. 

9474, ScrewinG Soves to Boors, W. H. Dorman, Staf- 


ford. 
= Cieaninc CLover, &c., Szeps, W. Bone, Gran- 


476. Cicars, J. Fraser, Liverpool. 
9477. Lupricatina Composition, W. T. Hicks and J. 
Elliott, Middlesbrough-on- -Tees. 

9478, AuTomatTic Cask or BARREL TiLTER, H. English, 
Nottingham. 

9479, Rotiers for Corron Macuinery, H. and J. L. 
Broadbent, R. Gregory, and 8. Holden, Manchester. 

9480. Speepy AppiicaTion of Gas to WinG Licuts, &c., 

Tollerton, London. 
9481, Looms for Weavina Wert Fur, T. Cooper, Bir- 





been practically carried on by Mr. W. J. Armitage, 
who is the registered proprietor of nearly the 
whole of the share capital ot the vendor company, 
and whom it is stated is now desirous of lessening 
his responsibilities on t of advanced age. 
The purchase consideration is £117,000 in cash 
£33,000 in ie shares, Power is taken to 
borrow money by the issue of debentures, or 
The subscribers are :— 

hares. 


8 
C. J. Whitaker, 12, Waldgrave-road, Teddington 
J.C. Bayley, 1, lamang Victoria-street, steel manu- 
facturer . 
A. A. Smith, 5, Myddleton- square, Clerkenwel, 
clerk 
J. W. Ward, 6, Victoria- “street, clerk 
JI. L. Fiedler, 19 to 21, Queen Victoria- street, 
chartered accountant 1 
H. R. Marsh, 19 to 21, Queen Victoria- street, “clerk 1 


O. Corbett, 22, Lowden- road, —— hill, 'short- 
hand writer... . 


The manor of dlvectiien' is act a be lees than 
three, nor more than six ; qualification, 100 shares ; 


remuneration, £1000 per annum ; the subscribers 
are to appoint the first. 





otherwise, 


oe 


Frejus Oil Company, Limited. 

This company was registered on the 3rd inst., 
with a capital of £105,000, in £5 shares, to 
acquire the mines of shale and coal of Boson, or 
parts thereof, situate in the commune of Frejus, 
Arrondissement of Draguignan (Var), France, 
and the mines, works, &c., connected therewith, 
belonging to Mr. Thomas Williams, of 110, 
Cannon-street. The subscribers are :— 


Thos. Williams, C.E., 110, Cannon-street .. 1 
H. Hawkins, 22, College. -hill, land and estate agent 1 
H. J. Sanderson, Suffolk House, engineer .. . 1 
A. H. Reed, Suffolk House, engineer .. 1 
W. R. Buxton Carr, Suffolk House, accountant... 1 
A. Taylor, 31, South-grove, Peckham, clerk.. .. 1 
L. H. “Graham, Duppas-hill, Croydon, accountant 1 

The number of directors is not to be less than 
two, nor more than eight; qualification, fifty 
shares; the first are Messrs. Hy. Aitken, Falkirk, 
N.B.; George Andrew, Edinburgh; A. G. Mou- 
rilyan, 370, Rue st. Honore, Paris ; and T. 
Phillipe, 9, Rue Faraday, Paris. e@ remunera- 
tion of the board is to be £150 per annum to each 
director, with an additiona) £100 for the chair- 
man. The board will elso be entitled to 5 per 
cent. of the net surplus profits of each year after 
payment of J0 per cent. on both preference and 

inary shares. 


International Patent Company, Limited. 


This company was registered on the 3rd inst., 
with a capital of £20,000, in £10 shares, to trade 
as patent agents, and as brokers for the sale, pur- 
chase, and license of patent rights. The sub- 
scribers are ;— 

Shares, 
W. P. ane, 6, Lord-street, Liverpool, patent 
° 1 


nt 

x Rk Goodbody, Waterloo, "Liverpool, ‘merchant = 1 
F. Myers, 65, Victoria-street, Liverpool, director 

yers’ Box and Barrel Machinery Company, 

Limited. . 

W. Oulton, Preeson’s- -row, "Liverpool, shipowner 
A. Bellsen, 5, Vook- -street, Liverpool, Solicitor a 
H. Brunner, Huyton, 
G. H. Bolton, Widnes, manufacturing chemist . 

R. Fraser, Exchange: buildings, saat steam- 

shipowner .. . 

The number of directors i is not to be ts than 
two, nor more than eight; qualification, £500 in 
shares or stock; the subscribers are to appoint 
the first directors ; the company in general 
ey will determine remuneration. Mr. 
ompson is appointed managing director. 





os 


Westminster Electric Light Supply Corporation, 
Limit 
This company was re istered on the 30th ult., 
with a capital of £100,000, divided into 19, 900 
ordinary and 100 founders’ shares of £5 each, to 
carry on in the city of Westminster, or elsewhere, 
the business of an electric lighting company. 
The subscribers are :— 
Founders’ shares. 


*Joseph Browne Martin, 2, Victoria Mansions .. 
sir J, He Heron p A York- -street, Westminster 
Sir J. Heron ‘Maxwell, Bart., Carlton Club .. 

Wallace, 2, Harcourt-buildings, Temple, 


ister 
J. R.. Hiscox, 3, ‘Victoria. “street, “Westminster, 
w. TL Baker,” 74, Vincent's uare, Westminster, 
head master Baroness Burdett-Goutts’ school. 1 
H. A. Hunt, jun., 45, Parliament-street, surveyor 1 
The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares or £250 stock; remuneration, £200 per 


annum to the chairman and £100 per annum to 
each director, 


te 





9482. Hyorenic Servierte, J. Kippax and W. Briggs, 
London. 
9483, SeLr-actinc Mu.rs, J. Hoyle, A. R. Murphy, 
and J. Wild, London. 
9484, Baru-rooms, F. Bosshardt.—(V. Hercelle-Leruste, 
France.) 
9485. VeLocipepes, L. A. Groth.—(— Frankenburger 
and — Ottenstein, Germany. 
9486. Mape-up Bevts, &c., for Dkivinc Purposes, W. 
H. Blessley, Middlesbrough. 
9487. ELecTRICAL INsTRUMENTS, F. L. Rawson and W. 
White, London. 
9488. ApsusTABLE TENDON Pipe for ArtiFICIAL LEGs, 
J. and J. Masters, London. 
9489. WHEEL Skates, W. H. Blessley, Middlesbrough. 
9490. Game of SKILL on CHEss-BOARD, W. H. Blessley, 
Middlesbrough. 
~ EnoravinG Mezzotintine, &c., J. L. Mills, 
mdon. 
9492. Packie and Srorinc Bortrves, G. Richardson, 
Beckenham. 
9493. Cots and Carriaces for CuHILDREN, J. Green, 
Nottingham. 
9494. Expvosives, F. J. Beattie, London. 
9495. Ruxos for Rixc Spinnine, &c., R, A. Johnson, 
Manchester.—26th June, 1888. 
9496, Tricycies, &c., H. Edwards, Liverpool. 
9497. BALE-BAND FasTeninos, E. Hale, Liverpool. 
9498. HypocuLorite of Lime, J. Plummer, jun., 
Edinburgh. 
9499. Feepinc Apparatus for GrinpinG MILLS, 8. B. 
Bamford, Uttoxeter. 
9500. Pocket Pen and Ink Hoxpers, A. G. Young, 
ndon. 
9501. Screw Grip for ApyustaBLe Lamp, W. A. 8. 
Benson, J. Lovegrove, and E. Hinton, London. 
9502. Spapes, H. M. Alexander, London. 
9503. Steam and other Morive-PowER ENGINES, J. C. 
Chapman, London. 
9504. Steam and other Motive-poweR Enornes, J. C. 
Chapman, London. 
9505. Joints of Pires, W. R. Geen and G. B. Godfrey, 
London. 
9506. Birnp Caces, G. F. Smith, London. 
9507. on &c., in Meta Partes, P. Mitchell, 
mdon. 
9508. TELEGRAPHING on Boarp Sup, W. France and 
R. Morgan, London. 
9509. SicHTING ATTACHMENT for SMALL ARs, G. Ander- 
son, London. 
9510. Cork Branpina Macuine, &c., J. Thompson, 
London. 
9511. early sone &c., Hosz, J. Moseley and B. 








9512. Horn Sewino Macuines, A. Keats, London. 
9518. Ain Compressinc Enoine, W. Wilkinson, 
London. 
9514. TorrPepo Drerence Nets, E. Solomiac, London. 
a ~ — Writine and Desiens, L. J. Malaval, 
mdon. 


830th June, 1888. 


9516. Soe Box and Basket, P. J. Charles, 


9517. "PRINTINo Woven Fasrics, B. Cowperthwaite, 


= Sar0D Sranp and Heap, W. Mavitta, Birming- 

9519, Raistnc and Lowerine the Tors of Sroots, &c., 

A. t, Radmoor. 

9520. INstRUMENTs for MEASURING Distances, A. Barr 
and W. Stroud, Leeds. 

9521. Loapine and UNLoapine Hay, T. A. Good, 
London. 

9522. Hotprne the Manpozza WeicnrT in Position, &c., 
J. W. Wooler, Ashton-under-Lyne. 

9523, WICKER Cuarr, C. F. Falet, London. 

9524, CLEANING, Biackine, &c., Boors, W. Elliot, 


troud. 

9525. Ficurep QuiLts, T. Holt and W. Holt, Man- 
chester. 

9526. Tennis Rackets, 8. Roberts, Bradford. 

9527. DRawiNG the Stivers from GILL- -BoxEs, T. H. 
Ackroyd and A. Broadley, Bradford. 

9528. Keramic Mosaic, O. Gibbons, W. J. Hinton, and 
F. Gibbons, Brockmoor. 

9529. Camp Cuarr and PeramMBuLator, J. M. Brown, 

ow. 

9530. Printine FLoorcioras, J. Wright, Glasgow. 

9531. Gas Enornes, D. Clerk, Sutton Coldfield. 

9532. Fire Licuters, J. Rippon, London. 

9588. FILTERING Apparatus, H. Gehrke and A. Wohl- 
fabrt, London, 

9534, Eye Suave, W. Taylor, Nottingham. 

9535. IncLINE Lirts, &c., G. Newnes, G. C. Marks, and 
B. Jones, Birmingham. 

9536. Exastic Tires of VeLocirepes, G. Hookham, 
Birmingham. 

a Lumaicatons, E. Baldwin.—(D. McGill, New 
eala 

9538, Frames for STEAMING PrintEep Yarns, R. Web- 
ster, Halifax. 

9539. bnapits, Swinos, &c., G. Forsyth and W. Scott, 


9540. Onnenavveat Macuines, C. Steffen and C. J. 
Langen, London. 

9541. Prorectine the Bopy against Fire, H. 0. A. E. 
Griinbaum, London. 

9542. Means of Rescue from Fire, H. A. O. E. Griin- 
baum, London, 

9543. Sipe ScurTties, &c., E. J. Preston and E. W. de 
Rusett, London. 

9544, Gas CooKING Stoves, W. T. Suge, London. 

9545. rs STRETCHING Macaines, A, Ashworth, jun., 


Lon 
9546, VEARTENING Boots in lieu of Lacgs, &c., F. Jenner, 
on. 
et — Morors and Cars, R. R. Hutchinson, 





9548. Disti1LLiInc Water, C. Howe and J. H. Beck- 


with, London. : 
9549. Rerricerators, A. J. Boult.—(J. Bustin, 
London. 


France.) 

9550. Curr Suspenpers, H. Dewdney, 

9551, Mepicine Borries, A. J. Bo’ t.—(B. A, P. Hen- 
nig, Germany.) 

9552. Saampunds of Rapip Rorary Motion, E. Cot- 
terell, London. 

9553. iacenecas Licutina, A. L. Fyfe and J. Main, 


London. 
9554. Porn and Sianats, W. Holland, and W. T. 


Page, London. 
9555. StoracE of Hypro-carBon O11s, T. Hawley, 
London. 
9556. — TERRA-COTTA MANTELPIECES, J. Holroyd, 
mdon. 
9557. Automatic Macuines, W. J. P. Evans, London. 
9558. Borrtes to conTAIN Spirits, H. Clark, 
ndon, 
9559, CemENT or PLaster, C. J. Howe, London. 
9560. Mortar MILs, W. Eddington, London. 
9561. Boats, A. Greig and A. C. Franklin, London. 
9562. CastinG Incots, M. Scott, London. 
9563. PREPARATION of Manure, T. C. Darby and G. C. 
Phillips, London. 
9564. ares Macurnes, L, Prange, London. 
as | agua Pires, H. Spring and A. Kirkham, 
mdon. 


2nd July, 1888. 


Surppine Coat, W. Malcolm, Glasgow 

Buck te, J. Smith and W. Atherton, Todmorden. 

Sarery ‘Hoist, J. Taylor, Nottingham. 

Brace Buttons, A. E. Parsons, Chichester. 

TREATING STEEL, &c., T. W. Helliwell, Halifax. 

9571. Ts, &c., F. G. Draycott, Leicester. 

9572. Senstaso "MarrressEs, J. Holding and R. L. 
Owen, Manchester. 

9573. LIFE-SAVING AppaRATuS, &c., W. Vero, jun., 
London. 

9574. Door and other Botts, Emmott and Co.—(S. M. 
Rutnagur, India.) 

9575. SaFes, J. Death, Bandon. 

9576. PuriricaTion of WasTE Liquors, R. Hope, Mid- 


thian. 

. Mrixcineo Meat, J. R. Wilson, Edinburgh. 

. Gas-MoTOR Enaines, J. Dougill, Manchester. 

. CLOD-cRUSHER, G. Marsden, Chesterfield. 

. SouitarRes, &c., J. F. Fairley, Birmingham. 

. Hyprautic Vices, L. L. Pendred, London. 

. FLowER-Pots, G. Miiller, London. 

9588. MeTaLuic PackinG Puares, H. J. Allison.—( lV. £. 
Crist and T. Hawkins, United States.) 

9584. GALVANIC BaTTeries, 8. Miller, London. 

9585. EMBROIDERING MACHINES, L. A. Groth.—{ Messrs. 
Krauss and Haknel, Germany.) 

9586. CARBURETTING Gas, J. Thomas, London. 

9587. Uritistnc TrpaL Power, F. Wade, London. 

9588. ELecrric AppLiaNces for Licutinc Trains, F. G. 
Oberdorfer and J. Neu, London. 

9589. PLoven, G. F. Redfern.—(F. Claessens, Belgium.) 

9590, — Miuts for CrusHine Orgs, J. J. Tregoning, 


9566. 
9567. 
9568. 
9569. 
9570. 


9591. "Wisp and Water Bars for SasHes, E. Thorp, 
mdon. 

9592. Watcues, H. Jacot-Burmann, London. 

9593. Watcnes, F. Kéhli-Isely, London. 

9594. Raistinc and Lowerinc Winpows, L. V. Parys, 
London. 

9595. GENERATING Evectricity, W. H. Allen and R. 

‘ht, London. 

9596. Rotary Enorves, A. J. Boult.—(J. H. Venables, 
J. Hughes, and 8. Coxon, Canada.) 

9597. Corsets, W. H. Cooper, Liverpool. 

9598. Heatinc WaTER by Gas, C. L. Braithwaite, jun., 
and I. Braithwaite, Liverpool. 

9599. AMaLGAMaTORS, C. G. Penny and W. A. Barlow, 
London. 

9600. CoLourrnG Matters, C. D. Abel.—( The Farbwerke 
vormals Meister, Lucius, and Bruning, Germany.) 

9601. Stanp for Umpretuas, C. Bradbury.—( Messrs. 
_Grimme Natalis and . Germany.) 

. Gas ENGINES, ‘Abel. (The Gas Motoren 

Fabrik Deutz, Germany. .% 

ae ExcavaTinc WATER Courses, A. Languet, Lon- 

on. 
9604. CaoutcHouc, J. Wirth, London. 
Crutcues, C. B. Brown, London. 

9606. Boxes, W. H. Scott and 8. Duryee, London. 

7. Porato Diacers, R. Brigham, Glasgow. 

9608. Carriaces, O. Glismann, London. 

9609. Locomotives, C. W. Hullings oad. 8. Valentine, 
London. 

9610. Compounp Enorngs, J. J. Prins, London. 

9611. ComBINED Boot and Lecorne, H. C. Laqueuille, 
London. 

9612. Barus, &c., H. J. Haddan.—(W. 
Malta.) 

9613, Fire Kinpiers, W. Clifton, London. 

9614. CoLourinc Matrers, H. H. Lake.—( Messrs. 
Wirth and Co., Germany.) 

9615. Evecrric Lamps, G. H. Rayner.—(J. Ragonet, 


Paris.) 
8rd July, 1888. 


9616. Scorinc in Bituiarps and other Games, W. 
‘Smetham, London. 

Bucki.es for Braces, Betts, &c., C. N 

irmin; 

9618. Ceurane Gear for Rattway Trucks, W. and J. 
Hill, Dover. 

9619. SEPaRaTine the Sxort Fisres of Cotton from 
Cotton Waste, H. H. Lake.—(W. H. Goldsmith and 
J. A. §. Biernatzki, Germany.) 

9620. Natixis, E. Hodded and E. V. Cooke, Salford. 

9621. Ferp-moTion to Revotvine Macuine Too.s, A. 
W. Bevis, London. 

9622, Frre-LIGHTER, N. Hodgson, sen., and N. Hodg- 
son, jun., Nottingham. 

9623. Groov ED Meta Tires for WHEELS, J. Shaw, 
Manchester. 

9624. FoorBaLt Boots and Snoes, H. W. Robinson, 
Northampton. 

9625, Sarety SappLe Fastener, &c., H. G. New, 
Bournemouth. 

9626. Watcu Protector, W. H. Blackwell, Sheffield. 

9627. Mounts or Cups for SHEET ALMANACS, G, 
Farmer, Birmingham. 

5 a for Buiiyp Corps, F. Parker, Bir- 
mi‘ 

9629. Hinces, L. Baxter, Bloxwich. 

9630. Stoves and Cookinec Rances, M. Cockburn, 


9631. 
G 


& Randall, 


NY. Eyland, 


side. 
Coup.ine, &c., Ratrpway Roiirne Stock, R. 
arlisle, 

9632, Mineral O1n Lamps, E. J. Shaw, Walsall. 

9633. Actuatinc Daspinc BrusHes for ComMBING 
Macuines, O. B. Lister and H. Batty, Sunbri 

9634. ManuractuRinG Bricks, W. L. Gregg, London. 

9685. ExTincuIsHING Apparatus for O11, &c., Lamps, 
E, W. Cleversley, Walthamstow. 

9636. Fitter and Borrte Stanp Comsinep, C. R. 
Bonne, Eastcheap. 

9637. WatTeRrPRoor CLotuine, H. C. Birley, Man- 
chester. 

9688. SuppLyinc Furi to Furnaces, J. Proctor, 
Manchester. 

9639. SHanks of Buttons, W. F. Spittle, Birmingham. 

9640. Hypravu.ic Apparatus for GetTine CoaL, &c., T. 
and J. Hill, London, 

9641. PuLtey Biocks, A. Higginson, Liverpool. 

9642, Lamps, &c., F. M n and F. Villani, London. 

9648. Fo.tpina MopEts to SERVE as Toys, J. ‘Trimming, 
London. 

9644, Dravcut PreveEnTER, 8S. Bags, London. 

9645. Boxes of Moutps for Pressina Bricks, A. 
Taylor, London. 

9646. CLrips or Hancers for Rain Water, &c., Pires, 
J. Gregson, London. 

9647. Sparcine Apparatus, J. R. Scully, London. 

9648, Sanitary Trar GULLEY, J. J. P! , London, 

9649. CREATING Motive PowEr, R. Enlai London, 

9650. Matcu Hoper, C. A. Doran, Rochdale. 





9651. Lasts for Boor: or SHozs, H. H. Lake.—{C. A 
Shaw, United States.) 
9652. GENERATING STEAM from Heatep SxaG, H. H. 
Lake.—(0. B. Peck, United States.) 
9653. Hansom Cass, TG. Lyon, London. 
9654. CoNveRTING Om Stoves into Gas Vapour 
Stoves, T. 8. Hall, London. 
9655. | a Fire Extineuisuer, A. L. Pitney, 
mdon, 
9656. WaTER-cLoseTs, A. Elmendorf, 8. A. Gardner, 
and C. Prentis, London. 
9657. Cusuions for Bittiarp Tastes, W. Buttery, 
London. 
9658. Vacuum DisTILLation, W. L. Horne, London. 
9659. Axes of CoLLizry Tuss, T. Colquhoun and J. 
A. Thompson, London. 
9660. ao Morors, "A. J. Boult. —(0. Lugo, United 
States. 
9661. TxLEPHONE TraNsmiTreRS, A. J. Boult.—(J/. 
Emmner, jun., United States.) 
9662. TYPE: WRITERS, A. J. Boult.—(J. F. McLaughlin, 
United States.) 
A. J. Boult.—(F. Sanderson, United 
States.) 


9664. Rottinc Meta ae, A.J. Boult.—(C. F. 
Tebbetts, United Sta 

9665. PLasTic Po ae rarer P. M. Justice.—(A. Grave- 
lin, Belgivm.) 

9666. Lawn Tennis Net Centre Guipe, W. F. Robin- 
son, London. 

9667. STRAINING or FILTERING Liquins, J. G. Lorrain, 
London. 

9668. Brake Suors, P. Brownley and J. Stratton, 
London. 

9669. Pepats for Bicycies, F. W. Durham, London. 

9670. AUTOMATICALLY PRODUCING Motion’ by Weicat 
of Cox, C. Bradbury.—(Grimme, Natalis, and Co., 
Germany.) 

9671. CENTRIFUGAL APPARATUS for SEPARATING FLUIDS, 
H. E. Moul, London. 
9672. DYNAMO-ELECTRIC Macuines, G. P. Lowrey, G. 
F. Seward, and T. L, Willson, London. 
9673. SussTiTuTe for LEATHER, &c., A. Grupe, London. 
9674. Direct-actinc DuPpLex Enornes, H. E. Newton. 
+ C. C. Worthington, United States.) 

9675. Ruuinc, &., WeB Paper, J. Lilly and C. J. 
George, London. 

9676. Neckties, A. A. King, London. 

9677. EsectoR Mecuanism for Dror-pown SMALL- 
ars, C. H. Maleham, London. 

9678. Automatic Boxes for Cicars, &c., J. Breeden, 

ndon. 

9679. Or Lamp ResExvoirs, K. M. Tata, London. 

9680. InpicaTING the ResrrRaTions of the Bopy, K. M. 
Tata, London. 

9681. AUGMENTING Lune Sounps, K. M. Tata, London. 

9682. ORNAMENTAL TURNING and SHAPING, T. Cutlan, 
London. 

9683. Rotary Sie Vatves, J. B. Ullrich, London. 

9684. Recrprocator for TURNING Latues, W. A. K. 
Gostling, London. 

9685. ExcavaTinc MacHineEry, E. Foakes, London. 

9686. Foroinec, &c., Metats, H. H. Lake.—(2. Thom- 
son, United States.) 

9687. RaNGE-FINDERS, F, W. Grierson and E. White, 
London. 

9688. VEHICLES for the Transport of Parcexs, E. H. 
Fosbery, London. 

9689. Apsustinc the Heicut of Wixpows, W. H. 
Jenner, London. 

9690, SHurFLine Carbs, J. Booth, London. 


4th July, 1888. 


9691. Excrngs WorKED by Minerat O1ts, J. H. K. 
Barfield, Farnham. 

9692. UMBRELLA Tip Caps, K. M. Tata, London. 

9693. TeLeGRAPH Wire, &c., J. E. T. —— London. 

9694. Sprnninc NaTURAL FisHtNG Barts, J. Gregory, 
Birming! 

9695. Cur for CABLE Havtace, J. Wright, Barnsley. 

9696. Gas-MAKING APPARATUS, z Atkinson, London. 

9697. Waste Receiver for Sewinc Macuines, R. 
Reader and G. Kay, Nottingham. 

9698. Sockets for Boats’ Davits, G. Rockliffe and W. 
Key, Sunderland. 

9699. Frost Cocs, H. Wooldridge, Stourbrid 

9700. Nur and Srup for Bicycues, W. H. estwich, 
London. 

9701. Automatic Carp Casz, E. F. Maitland and V. 
Symonds, Breconshire. 

9702. Games, R. Warwick, Plaistow. 

9703. BatH or FLESH BRUSHES, E. Fleming and Co., 


Birmingham. 
9704. SPRING “Marrresses, R. and W. Pitt, Bir- 
mingham. 


ig 
9705. Motors, W. T. Rowden, Lenzie, near Glasgow. 
9706. ToBacco “—. 8. — Brigg. 
9707. Lamps, A. W . Turner, ‘irmingham. 
9708. TELEPHONOGRAPH, G. Huck, Burnley. 
9709. Taps for BARRELS, J. 8. Brown oat A. Yeadon, 


710. CRICKET Bats, &c., A. R. Bendall, Cheltenham. 

9711. WasHING PHOTOGRAPHIC PLaTEs, &e., W. Tylar, 
Birmingham. 

9712. Boors and Sors, W. Simpson and T. Clark, 
Northampton. 

9713. Protectors for JEWELLERY, T. and W. Hawkins, 
Portsmouth. 

9714. Vatves for DovBLe, &c., ExPANston Encines, P. 

Paps, Cors . 

9715. WRiIncInG and Manciine Macuines, J. Oliver, 
Manchester. 

9716. KNEE Paps, D. Appleton, Manchester. 

- WILLENBALL Lock FuRNITURE, A. Moore, Bir- 


ingham. 
o718. Waist-BANDS for Dresses, C. Jones and R. Tol- 
son, Fazeley. 
ba "SPRAYING Water, &c., G. R. and H. Riley, 
on. 
9720. InvaLip Cuarrs and CovucueEs, T. Robinson, 
mdon. 
9721. ARTIFICIAL DentURES, E. P. Brown, London. 
9722. Giasses, &c., R. Crook, London. 
9723. Bens of MACHINERY, W. Cockcroft, London. 
9724. Watcues, A. Ed ‘dwards, Birmingham. 
9725. PROPELLING FLYING MACHINES, H. Middleton, 
Slough. 
9726. ALARM Cocks, H. Binko, London. 
9727. Gun Carriacgs, J. M. G. Tongue, London. 
9728. Uritisinc Liquip Hyprocarsons for Hzatinc, 
H. H. Doty and The Doty Lighting and Heating 
Corporation, London. 
RYING DyED Yarns, T. Hill and T. Mayfield, 
London. 
9730. ELecrric Circuits, W. H. Akester and G. Hop- 
kins, London. 
9731. Desks, E, Tonks, London. 
9732. CHECKING MACHINES, P. H. Bracher, and H. E. 
and H. P. Lavender, London. 
9733. DouBLe Fan for WasH-out Ciosets, E. Emanuel, 
London. 
9734, Ferru es for HanpiEs of Bassinetres, L. H. E. 
Kent, London. 
9735. Protectine Lire and Property, J. M. Clements, 
London, 
9736, PENHOLDERS, J. Bath, London. 
9787. PENcIL-HOLDERS, J. Y. Johnson. —(H. Berolz- 
heimer, United States.) 
9738. Cartripass, C. Roth, London. 
9739. SUBMARINE Mines, J. P. Gibbins, London. 
9740. Grounp Mines, J. P. Gibbins, London. 
9741. TaBLEs, A. Parker, London. 
9742, PERAMBULATOR, W. O. Walley, London. 
9743. SELF-cONIROLLING Money TILLs, 8. Ritter, Lon- 


on. 
9744. Teacnine of Music, H. Harland, Glasgow. 
9745, — Movine Execrric Motors, E. Manville, 


Lon 

9746. Sroverme Speep of Enornes, G. F. Redfern.— 
(La Société des Mines de Lens, France.) 

9747. Exxcrric Be.ts, L. W. Winnall, London. 

9748. InpicaTING QuanTiTy of Liquip, Messrs. Baer 
and Stein, London. 
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9749. Protection of Pires, A. Haacke, London. 

9750. Manure, B. Piffard, London. 

9751. VentiLatine Five Snarts, F. H. Smith, London. 

9752. Fioatine Docks, J. Stanfield, London. 

9753. Cigar Houpers, G. F. Gibbs, London. 

9754. — Bars, O. Imray.—(R. Mannismann, Ger- 
many. 

9755. Stamprne Letrers, W. R. Oswald, London. 

9756. PuriricaTion or WaTER, A. Dervaux, London. 

9757. Propuctne Ficurep Surraces, F. H. Roberts.— 
(C. Kiihnell, Germany.) 

9758. Looms, C. Wells, London. 

9759. Dynamic Macurne, J. Papiesz, London. 

9760. Door Fastener, R. W. Pyne, London. 


5th July, 1888. 


9761. Watt Decoration Composirion, J. S. Palmer, 
London. 

9762. Paripaone, C. A. Randall, London. 

9763. Cement, J. 8S. Rigby and A. Macdonald, Liver- 









pool. 
9764. Stack Pressgs, J. Firth, Manchester. 
976). Braces, T. 8. Ingham, Liverpool. 
9766. Removat of Money from Counter, C. V. Burton, 
mdon. 
9767. Fastener, G. McNeil, Sheffield. 
9768. Soap, 8. C. and J. Fenton and J. Fitton, jun., 


9709. Laces, &c., W. NeNeish and 8. Belfield, Not- 
tingham. 

9770. Sarety Ink Bortues, E 8S. Gale, London. 

771. ScRew-PROPELLERS, T. Leitch, Glasgow. 

772. Paper Tvses, 8. O'Neill, R. Livsey, H. Dean, J. 

R. Wright, and T. Farrow, Manchester. 

9773. Tapestry, A. Morton, Glasgow. 

i Screw WreEncH, M. W. Hilles, Dublin. 

9775. Rerminc Sucar, C. Steffen and C. J. Langen, 
London. 

9776. FiRE-EXTINGUISHERS, H. Birkbeck.—(The Edison 
Fire-extinguishing Company, United States.) 

9777. Pumps, E. Maertens, Bradford. 

Pumps, E. Maertens, Bradford. 

9779. Peas in Looms for Weavine, N. and F. Hill, 
Halifax. 

9780. Racks for Ho-prnc Corps of Birxps, D. Priestley, 
Yorkshire. 

9751. INTERNALLY StoprerReD Bortties, D. Rylands, 








. 









‘ ey. 
9782. Fittinc InTeRNALLY Stoprerep Bortces, A. P. 
Scrase and W er, London. 
9783. Propuction of Mertars, &c., A. Feldman, 
London. 
9784. Borrte LaBettinc Macuine, G. M. Butt, 
Swansea, 
9785. Motor, I. Watts and H. G. Gullick, Bristol. 
9786. ArtacHinc Door Kyoss to Sprnpves, H. Culla- 
bine, Sheffield. 
9787. TextiLe Fasrics, J., M. 8., J., jun., Sharp, and 
. m, London. 
9788. Detector Locks, J. H. Jolley, London. 
9789. Buyptinc Presses for Yarns, J. Corrigan, 
Manchester. 
9790. Motive-poweER Encrne, L. Sykes, Manchester. 
9791. Pickers for Looms, J. Oldfield, Glasgow. 
9792. ArmosPHERIC Door-cLosinc Apparatus, W. 
Stephenson, Manchester. 
9793. ORNAMENTING Curna, T. Taylor W. Tunnicliff, 
and W. H. Slater, Birmingham. 
9794. Propucine Grease for LusricaTinc PURPOSES, 
W. Walker, 
9795. Dovsie-actinc Sprinc Sarety Stirrup, J. 
Summerfield, W: 
796. Soap Powper, J. M. McCallum, Glasgow. 
. Cover and Strrrer, F. G. Jenkins, London. 
9798. Cuarns for CaBLes, R. W. Hewett, Birmingham. 
799. SMOKELEss Exp.osive, J. A. Wanklyn, London. 
9800. Convertinc Sarety Bicycies into SoctaBLEs, 
D. R. Ashton, Clapton. 
9801. Mrxinc or Acitatinc Druos, &c., W. Peake, 
London. 
9802. ConTrotiinc the Motion and use of Seats, B. 
Hallett, London. 
9803. Bui_prsc Construction, A. J. Hogan, London. 
9804. Foc Si1cNaina, C. Wells, London. 
9805. Automatic CoIN-FREED DELIVERY APPARATUS, 
C. E. Beach, London. 
9806. SounD-BoaRDs of PianororTes, W. Waddington, 
London. ‘i 
9807. Heatinc, &c., ARTiriciaL Waters, C. Tellier, 
London. 

9808. ELectricaL Fountains, J. P. Barralet, Colney 
Hatch. 

9809. Gass Forcinc Frames for Pants, E. Edwards. 
—(0.. V. Lierde, Belgium.) 

9810. Avromatic Sateand Detivery of Goons, A. L. 
Edwards and W. Smith, London. 

9811. Propvucine Biocks of Peroxipe of Leap, T. J. 
Jones and W. H. Tasker, London. 

9812. CoLournrmnc Matrers, J. M. D. y Pujadas, 
London. 

9813. Riritosc Guns, F. E. D. Acland, London. 

9814. Extractinc Mecuanism for Guns, J. Vavasseur, 
London. 
9815. SHRapNet SHE ts, F. E. D. Acland, London. 
9816. AcTuaTinc the Licuts or VeENTrLaTors of 
HorrTicuttura Buiipixcs, E. Newton, Hitchin. 
9817. Transrormers, G. Kapp, W. H. Snell, and J. M. 
V. Money-Kent, London. 

£818. Orpsance, G. Quick, London. 

9819. Toy, A. M. Clark.—(Za Société Quinche fréres et 
Cie., Paris.) 
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SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


379,510. Hovustnc ror Ro.imnc Miuis, J. Eynon, 
Mansfield Valley, Pa.—Filed January 10th, 1888. 

Claim.—{1) A housing having recesses B formed 
therein, and straps or keys C secured in the said 
recesses, for the purpose set forth, substantially as 
described (2) As a new article of manufacture, a 
housing having the recesses B formed therein, and 
straps or keys of stronger metal than that of which 


(379,510] 











the housing is composed, said straps or keys being 
placed in the recesses and secured therein by 
shrinking them, substantially as described. (3) The 
method of mending broken housings, consisting of 
making communicating recesses B in the broken parts 
of the housing and placing straps or keys C in the said 
recesses, substantially as described. (4) A housing 
having recesses B formed therein, and straps or keys C 
secured in the said recesses by shrinking the said 
straps or keys, the latter being made substantially in 
the form of the letter I, as set forth. 


379,677. Compinep HaTcHET anp Prange, J. Brandt, 
New Rochelle, N.Y.— Filed November 26th, 1887. 
Claim.—{1) The combination of a slotted blade a 





with a removable plate b, adapted to be secured to the 
blade, and with a plane bit c, projecting with its 
cutting edge into the slot of the bl-de and entering 
with its body a chamber back of plate 6, and with a 
gauge plate /, which is adapted to conduct the shavings 
to the exterior of blade a, substantially as specified. 


379,677 





(2) The combination of a slotted blade a, with the 
removable plate b, adapted to be secured to the blade, 
and with a plane bit ¢, pies with its cutting 
edge into the slot of the e and entering with its 
y a chamber back of plate 4, with set screw 
d, for i ing or diminishing the exposed portion 
of the cutting edge of bit c, and with a gauge plate /, 
adapted to conduct the shavings to the exterior o! 
blade a, substantially as specified. 
379,689. Dvynamo-eLectric Macuine, M. Deprez, 
Paris, France.—Filed December 7th, 1885. 

Claim. — A dynamo-electric machine consisting, 
essentially, of a pair of rotary armatures mounted 
upon the same shaft, and a series of horseshoe electro- 
magnets around the armatures, each having one of its 








poles in inductive proximity to one armature and the 
other pole in inductive proximity to the other arma- 
ture, and magnetic ya 23 connecting the like poles 
about each armature, substantially as described. 


379,690. Motor ror OperatinG CENTRIFUGAL SEPA- 


Claim.—{1) The combination, with the two-part 
central shaft, united by a se pe and in line with 
each other, of a steam wheel upon one part of the 
central shaft and a device to be driven upon the other 
part of the shaft, and a case inclosing the steam wheel 
and connected with the support for the separator, 
whereby the rotary movement around a common axis 
of both the separator and the motor results from the 
direct application of the steam, substantially as set 
forth. (2) The combination, with the two-part central 
shaft, united by a coupling and in line with each 
other, of a steam wheel upon one part of the central 


379,680] 





shaft and a device to be driven upon the other part of 
the shaft, a case inclosing the steam wheel and con- 
nected with the support for the separator, a step- 
formed cone, and a step-formed conical wheel for sup- 
porting the steam wheel and device to be driven, 
whereby the rotary movement around a common axis 
of both the separator and the motor results from the 
= application of the steam, substantially as set 
ort 


379,741. Water WHEEL, C. C. Taylor, Appleton, Wis. 
—Filed June 19th, 1886. 

Claim.—A water wheel blade having substantially 
the following proportions, viz.:—From m to m! equals 
one-half the diameter of the wheel; from m! to m2? and 
from m! to m3 equals one-third the diameter of the 


[379,741] 








wheel; from m* to m?, from m2 to m5, and from m5 to 
w$ equals one-fourth the diameter of the wheel; from 
a line apy Ee and m? to m4 equals one-sixth the 
diameter of wheel. 


379,716. SuHeELi-Fuse, 7. Nordenfelt, Westminster, 
England.—Filed July 12th, 1887. 

Claim.—{1) The combination, substantially as set 
forth, of the body of the fuse having the central 
chamber and adapted to be fixed to the base of a pro- 
jectile, the slotted lining within the chamber, the 

et secured within the chamber and adapted when 
to move | hwise thereof to explode the 
fulminate, the lug of the pellet for engagement with 





the slots of the lining, the endwise movable bolt con- 
tained in a hole or small cavity in the fuse body and 
exposed at the rear end of the body to the pressure of 
the powder gases of the propelling charge, and the pin 





posfocting from the pellet laterally to the bolt and 
made fast thereto, upon the breaking ef which pin by 
the pressure on the bolt the pellet is freed therefrom, 
for the purpose set forth, 


379,749. Steam Borer, G. R. Wilson, Washington, 
D.C.—Filed November 17th, 1887. 

Claim.—The combination, with a tube sheet having 
within the tube opening thereef an annular straight- 
walled groove of a width substantially agreeing with 
the thickness of the tube to be connected therewith, 
said tube opening being at the water side of the tube 
sheet of a di t bstantially agreeing with the 





[379,749] 


Tp 











outer diameter of the tube, and being at the fire side 
of the tube sheet of a diameter substantially agreei 
with the inner diameter of the tube, of a vw. be on 
and set into the annular groove of the said sheet, sub- 
stantially as specified. 
379,770. Lxcanpescent Evectric Lamp, 7. A. Edison, 
Menlo Park, N.J.—Filed December 9th, 1881. 
Claim.—({1) In an incandescent electric oy the 
combination of two carbons, placed one within the 
other, for reducing their effective radiating surface 
and increasing the elec ist , substantially 


379,770] 
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as set forth. (2) In an incandescing electric lamp, the 

combination of two or more spiral carbon conductors, 

connected in series, the coils of one — par- 

tially hiding those of the others, substan’ ly as and 

for the purpose set forth. 

379,845. Hosr Covupiine, C. W. Boluss, Norwood, 
Ohio.—Fuled July 2st, 1887. 

Claim.—(}) The ible cl ing jaws of 
curvilinear conical form, having external threads, and 
connected by the reduced portions supported on 
radial arms, and the bearing tube formed with the 
said arms and having its ends extended and bevelled 





(379.845] 





to form guides for the hose, in combination with the 
internally-threaded conical wy weer af rings, sub- 
stantially as specified. (2) The g tube having 
its ends bevelled and formed with radial arms about 
midway of its length, and the compressible jaws con- 
nected - reduced parts supported on the said arms, 
substantially as specified. 


379,944. CommuTator ror DyNamo-ELEcTRIC Ma- 
cHines, 7. A, Edison, Llewellyn Park, N.J.—Filed 
December, 6th, 1886. 

Claim.—(1) The bination, in a dy lectro 
machine, of an armature having a continuously-wound 
coil with two commutators on the shaft of said arma- 








ture, each of which is directly connected with said 
coil, from one of which is derived a continuous current 
and from the other an alternating current, current- 
collectors bearing on each of said commutators, and 
independent circuits extending therefrom, substan- 
tially as set forth. ?) The combination, in a dynamo- 
electric machine, of an armature having a continu- 





ously-wound coil connected at intervals to blocks of a 

tator, two insulated rings on the armature- 
shaft, and connections from the armature-coil to said 
rings, substantially as set forth. (3) The combination, 
in a dynamo-electric machine, of an armature having 
a continuously-wound coil, a commutator composed of 
blocks, to all of which blocks said coil is connected at 
intervals, two insulated rings on the armature-shaft, 
and connections from the armature-coil to said rings, 
substantially as set forth. (4) The combination, in a 
dynamo-electric machine, of an armature having a 
continuously-wound coil, a tat posed of 
blocks connected at intervals with said coil, two in- 
sulated rings on the armature-shaft, and connections 
from opposite blocks of the commutator to said rings, 
respectively, substantially as set forth. 


379,960. Manuracture or Rerracrory Carson, C, 
H. Land, Detroit, Mich.—Filed April 22nd, 1886. 

Claim.—The within-described process of producing 

a refractory carbon, consisting in subjecting carbo- 

naceous matter in an open muffle located in a furnace 

to the products of )bustion under pressure, whereby 




















a counter-resistance is offered to expel oxygen from 
the muffle, prevent ignition of said matter, and drive 
off determined elements therefrom, substantially as 
described. 


379,972. Comprnep Tepper anv Rake, W. D. Miller, 
Springfield, Ohvo.— Filed October 26th, 1886. 

Claim.—({1) In a combined hay rake and tedder, the 
following features arranged substantially as described ; 
the axle, the rake head and its teeth, the lever, the 
pitman and the segment, the tedder frame Fyne = 
and detachably suspended below the axle and axially 
with the supporting wheels, the tedder mechanism, 
the Fewrpey lever therefor, adapted to bear upon the 
front end of the tedder frame, the holding-down spring 
bearing upon the rear of said frame, and the operating 
gear for operating the tedder mechanism. (2) In a 
combined hay rake and tedder, the combination, with 
the supporting wheels, the thill frame, the axle and 
lugs secured thereto and depending downward, of the 
tedder frame having blocks, bolts connecting the 


(379.972] 





blocks to the Ings, the centre of the bolts being co- 
incident to the axis of the supporting wheels, the 
holding-down as secured to the axle, extending 
rearwardly and ng down upon the tedder frame, 
the adjusting lever pivotted to the thill frame and 
bearing down upon the front of the tedder frame, the 
tedding mechanism on the rear of the tedder frame, 
the pinions on the tedder shaft, and the gear wheels 
meshing therewith and carried by the supporting 
wheel. 


380,322. Universat TaBLe For Dritts, J. J. Hardy, 
Lake View, Ill.—Filed January 30th, 1888. 

Claim.—(1) In a drill table, the combination of the 
chuck or face-plate H with the headstock E, having 
the clamping collar F, and adapted to be tilted ona 
trunnion D, substantially as and for the purpose 
specified. (2) In a drill table, the headstock E carry- 
ing a chuck or face-plate H, in combination with the 
trunnion D and stop G, substantially as and for the 








urposes specified. (3) In a drill table, the chuck or 
‘ace-plate H, carried by the headstock E, trunnion D, 
with its spindle d, and stop G, in combination with 
the bracket or arm B and set-screw g, substantially as 
and for the purposes specified. 
380,345. Fountain Brusn, J. A. Pearce, Denver, Colo. 


—Filed August 26th, 1887. 
Claim.—The combination of the reservoir, the brush 





adjustab! ivotted to the bottom thereof, and the 
or flexible pipe connecting with the reservoir 
and extending along and secured to one side of the 
brush block, substantially as shown and described. 
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HOW TO ANALYSE IRON AND STEEL. 
No. I. 


Tue chemical analysis of a piece of iron or steel affords 
much information as regards its behaviour mechanically, 
Much, however, as it explains, still this much is far from 
being satisfactory, as it utterly fails to account for dis- 
crepancies which occur in the mechanical behaviour of two 
pieces of iron or steel of precisely similar chemical compo- 
sition. It is not our intention in these articles to attempt 
to solve this problem, even supposing we were capable of 
so doing, which no one is; but rather to describe methods 
for the determination of the several constituents contained 
in the metals. The complete analysis of iron and steel 
for commercial purposes comprises the estimation of the 
carbon existing both in the free state, or graphitic, 
and also the combined carbon, silicon, sulphur, phos- 
phorus, manganese, copper, and, in some exceptional cases, 
of the titanium, tungsten, chromium. For analysis the 
sample should be in a state of fine division,preferably in the 
form of drillings. This not being attainable with all speci- 
mens, such as white iron, the sample is in this case reduced 
to a coarse powder. Some chemists recommend that the 
drillings of the sample be treated with boiling ether under 
an inverted condenser, to extract the oil, &c., with subse- 
quent drying at 100 deg. C. We hardly think this neces- 
sary, if ordinary precautions be observed; but perhaps 
“ prevention is better than cure.” 

The determination of the total carbon by combustion.— 
The estimation of the total carbon presents many difficul- 
ties on account of the large preponderance of iron over 
carbon, as also the numerous precautions, &c., which 
must be observed to obtain results which can lay claim to 
accuracy. As we have before stated, carbon may be 
present under two conditions, as free or graphitic, and 
ascombined carbon. At present we shall only deal with 
the determination of the total amount of carbon, regardless 
of the portions existing in the several conditions. When 
iron or steel containing combined and graphitic carbon 
is treated with hydrochloric acid, ferrous chlorideis formed, 
the graphitic carbon being deposited as a_ black 
— while the combined carbon combines with nascent 
1ydrogen, forming volatile hydrocarbons, which escape. 
If, however, we ne the acid by a metallic chloride, 
no evolution of hydrogen occurs, and the whole of 
the carbon is deposited, which may be collected, burnt in 
a stream of oxygen, employing either a dry or wet method 
of combustion, and the resulting carbonic acid, CO., 
weighed. This happens when the metal is treated with 
ammonium-cupric chloride. The iron enters into solution, 
while the carbon, together with copper, &c., is deposited. 
The ammonium-cupric chloride solution is prepared by 
dissolving 554 grammes of the crystals in 1850 grammes 
of water. For analysis five grammes of the sample are 
weighed out into a beaker, covered with 125 cubic centi- 
metres of the chloride solution, and gently heated to 
accelerate the action. On no account is the solution 
allowed to boil, as in all probability boiling will cause any 
silicon present to assume a condition which will greatly 
hinder the operation of filtering. If during disintegra- 
tion the liquid becomes colourless, or nearly so, more of 
the chloride solution must be added. No hard-and-fast 
rule can be given as regards the time required to effect 
complete solution, the operator must therefore use his 
judgment, and be guided by the appearance of the 
residue. The residue con- 
sists of carbon deposited as 
a black powder, metallic 
copper, &. The next step 
is to get rid of the copper. 
This is effected by making 
a further addition of the 
chloride, together with 60 
cubic centimetres of hydro- 
chloric acid, and digesting at 
a gentle heat. When all the 
copper has dissolved the 
solution is filtered, employ- 
ing an asbestos filter, con- 
structed as follows: — A 
piece of glass tubing, about 
6in. long and $in. diameter, is 
contracted somewhat about 
an inch from one end, and 





sulphuric acid, and chloride which dry the gas. Finally, 
the carbonic acid gas enters the previously weighed bulbs 
F, containing a solution of caustic potash—one part of the 
hydrate to two water—and here it is absorbed. Towards 
the completion of the operation, increase the heat as the 
evolution of gas slackens. When the oxidation of the 
carbonaceous matter is complete, as judged by the appear- 
ance of white fumes in the flask, remove the source of 
heat and aspirate a gentle current of air—deprived of 
carbonic acid and moisture by causing it to pass through 
K, M, containing caustic potash and calcium chloride— 
through the apparatus, and when thoroughly cool dis- 
connect the potash bulbs from the remainder of the 
system of tubes and re-weigh. Any increase in weight will 
be due to carbonic acid, which contains 27°27 per cent. of 
carbon. A likely source of error is the danger of a por- 
tion of the water of the caustic potash solution contained 
in the bulbs F being driven off by the heated gas. This 
is guarded against by attaching a calcium chloride bulb H, 
which is weighed both before and at the conclusion of the 
experiment, any increase in weight being deducted from 
the original weight of the potash bulbs. It is obvious 
that the apparatus must be thoroughly air-tight, and, 
furthermore, that the re-agents be pure. We advise that 
a blank experiment be made with the reagents employed 
to test their purity. 

Determination of graphitic carbon or graphite.—As before 
stated, the above method determines only the total carbon 
present, irrespective of the portion present severally, as 
combined and graphitic carbon or graphite. To deter- 
mine the graphite, three grammes of the iron or steel are 
weighed out into a beaker covered with 100 cubic centi- 
metres of hydrochloric acid, and digested at a gentle heat 
for an hour or so. The insoluble portion, consisting chiefly 
of graphite, is collected on a weighed filter paper, 
repeatedly washed with hot water, dilute hydrochloric 
acid, a strong solution of sodium carbonate, then again 
with water, and finally with alcohol and ether. The filter 
paper and contents are removed to a water oven; dried at 
212 deg. Fah.,and weighed. ‘The filter paper, &c. is placed 
in a platinum crucible, the graphite burnt off at a strong 
red heat, and any residue (small quantities of silica and 
titanium) remaining are weighed, the weight of which, 
minus the filter paper ash,! is deducted from the graphite. 
This method furnishes very good results, but in general 
practice it is not employed, the silicon and graphite being, 
as a rule, determined in one operation, which method 
we shall hereafter describe. 

Colorimetric method for the determination of combined 
carbon.—Where a large number of determinations has 
to be made during the course of a day, the estimation of 
| combined carbon by the combustion method above de- 
| scribed is inapplicable, on account of the time occupied in 

its performance. A method, therefore, must be em- 
| ployed which, while being rapid and easy of execu- 
| tion, will furnish good results. Such a method is 
| Egjertz’s colorimetric test, based upon the colour of 
| the solution obtained upon dissolving iron or steel con- 
| taining combined carbon in nitric acid free from chlorine. 
| By therefore dissolving two pieces of steel, one containing 
| an unknown, and the other, termed the standard, a known 
| quantity of carbon, employing an equal volume of acid for 
| each, it becomes an easy matter to arrive at the amount 

of carbon contained in the unknown specimen by simply 
| comparing the colour of the two solutions. It is found 
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this narrowed portion loosel 
plugged with glass na 
On the top of this is placed a layer of finely divided 
asbestos fibre, previously ignited, and washed with water as 
long as any of the fibre runs through. The residual 
carbon on the filter is washed first with hot hydrochloric 
acid and afterwards repeatedly with hot water, until 
a drop of the washings after acidification with nitric acid 
gives no opalescence with a solution of silver nitrate. 
The residue is now ready for combustion. We shall 
employ the moist method due to Ullgren, the principle 
of which is that chromic and sulphuric acids oxidise the 
carbonaceous residue left on treating iron or steel with 
ammonium-cupric chloride into carbonic acid, CO,. The 
apparatus necessary for the carrying out of the operation 
is shown in Fig. 1. The carbonaceous residue, together 
with the asbestos filter, is transferred to the flask A of 
a quarter-litre capacity, by carefully inverting the filter 
tube in the mouth of the flask, and gently blowing it out, 
of course washing in—employing the smallest quantity of 
water possible—any particles which may adhere tothe sides 
of the tube. Connect the flask with the rest of the appa- 
ratus, and through the stop-cock funnel B add 25 grammes 
of chromic acid crystals dissolved in a small quantity of 
water, and 300 cubic centimetres of dilute sulphuric acid 
—two parts acid to one water. Close the stop-cock imme- 
diately, and apply a gentle heat, so regulating as to 
maintain a constant evolution of gas. The carbon is 
immediately attacked by the acid, with the formation of 
carbonic acid, CO,, and, as it is evolved, esca into D, 
containing a solution of silver sulphate in sulphuric acid, 
whereby it is deprived of any traces of chlorine, and from 
thence into the tubes C, E, containing respectively calcium 





that the method does not answer with specimens contain- 
ing over three-quarter per cent. of combined carbon, neither 
with steels that have been hardened. Before results which 
can lay any claim to accuracy can be obtained, it is 
necessary to rigidly observe certain conditions, viz.:— 
(1) The standard employed must contain practically the 
same amount of carbon as the specimen under examination; 
(2) it must be manufactured by the same process. It 
will not answer to employ a Bessemer steel for a standard 
to determine the carbon in a sample produced by the 
Siemens method ; (3) the conditions, viz., the amount of 
acid and steel employed, temperature, time, &c., under 
which solution is effected, must be exactly similar. As is 
obvious, the employment of a standard steel in which the 
combined carbon has been carefully determined by the 
combustion process is necessary. The modus operandi of the 
method is as follows :—20 grammes of the standard and 
a like quantity of the sample under examination are 
weighed out and placed respectively in two dry test tubes 
of Sin. diameter by 6in. in length, 5 cubic centimetres of 
nitric acid 1°20 specific gravity, free from chlorine, is then 
measured into each tube, and when all action is at an end 
thetubes are placedinabeakercontaining watermaintained 
at boiling point and allowed to remain there for fifteen 
or twenty minutes. At the expiration of this time they are 
simultaneously withdrawn, any crust adhering to the sides 


1 Several of the constituents of iron and steel being present in such 
minute quantities, an increase in weight amounting to two milli- 
= makes a vast diff in the resulting p ti t is 

erefore absolutely necessary to determine the ash in the filter paper 
employed, and to deduct it from the weights of the resulting pre- 
cipitates, residues, &c. 











of the tubes being removed by causing the solution to flow 
over it, and placed in a vessel containing cold water. 
When perfectly cold the standard solution is poured into 
a graduated glass tube, closed at one end, of 20 cubic cen- 
timetres capacity, divided into jth cubic centimetres, the 
test tube washed out with a small quantity of cold water, 
the washings added to the main bulk contained in the 
graduated tube, the solution diluted with cold water until 
the volume occupied is a power of the carbon contained 
in the standard, and thoroughly mixed by closing the open 
end of the tube with the thumb, and inverting once or 
twice. Example, with a standard containing °40 per 
cent. of com. carbon dilute to 5 cubic centimetres ; *12 per 
cent. of com. carbon to 4 cubic centimetres. The solution 
of thestee] being analysed is now poured into a similar tube 
of a like calibre, thelast portion rinsed in witha little water, 
and the solution mixed without dilution. If upon comparing 
the two solutions, by holding them side by side with a piece 
of white paper behind them before a window, the colour of 
the standard is lighter than the steel under examination, 
tothe latter small quantities of cold waterareadded, mixing 
and comparing the colours with each fresh addition until 
the intensity of the tints are equal. When this is attained 
the volume it occupies is read off, the number of cubic 
centimetres multiplied by the power which the volume 
occupied by the standard solution is of the carbon it con- 
tains, will give the combined carbon in the specimen 
under examination. Example :—The standard contained 
‘40 per cent. com. carbon, the solution of which was 
diluted until it occupied a volume of 8 cubic centimetres, 
which is the fifth power of ‘40. The solution of the steel 
being analysed, upon attaining similarity of tints occupied 
7 cubic centimetres; the com. carbon present therefore is 
7 x ‘5 = ‘35 percent. Steel containing small quantities 
of carbon give solutions more or less of a greenish tint ; 
this, to a large extent, is remedied by employing a smaller 
quantity of acid—say, about 3 cubic centimetres. 
Determination of silicon—Upon treating iron or steel 
with an oxidising re-agent, such as nitric acid, the silicon 
presentisconverted intosilica, SiO,. Thisformsthe principle 
of the methods employed for itsdetermination. Weighout 
into a porcelain dish of 500 cubic centimetres capacity, four 
grammes of the sample, add 60 cubic centimetres of nitro- 
hydrochloric acid, cover the mouth of the dish with a 
glass cover to prevent loss by spurting, heat gently on a 
hot plate or sand bath, and subsequently take the solution 
to complete dryness. Heat the dry mass until perfectly 
black, and allow the dish and contents to cool. Moisten 
the black residue with 60 cubic centimetres of hydro- 
chloric acid, digest for some time, and evaporate the 
solution down until a crust commences to form on the 
surface, to dissolve which add a couple of drops of hydro- 
chloric acid. A volume of water four times the bulk of 
the solution is now added to it, and the insoluble portion, 
silica, &c., collected on an English filter paper, the portions 
adhering to the sides, &c., of the dish being removed by 
means of a “ policeman”—a piece of caoutchouc tubing at 
the end of a glass rod—and rinsed on the filter. The 
silica on the filter is washed (1) half a dozen times with a 
dilute solution of hydrochloric acid, (2) with hot water 
until a drop of the washings give no coloration when 
mixéd with a little of a weak solution of sulphocyanide 
of potassium. The subsequent treatment of the filter 
paper and contents depends upon the absence or presence 
of graphite. In the first instance we will suppose that it 
is absent. The filter paper and contents, after washing 
as above, are transferred to a platinum or porcelain 
crucible, strongly ignited, allowed to cool, and the 
residual silica Si O., containing 46°66 per cent. of silicon, 
Si, weighed. In the presence of graphite the modus 
operandi somewhat differs. The filter, &., are placed 
on a shallow clay dish, and the paper burnt off at 
the lowest heat possible. When cold, the residue, con- 
sisting of silica and graphite, weighed, replaced in the 
dish and again ignited, this time employing a heat 
sufficient to burn off the whole of the graphite. The 
silica remains and is weighed, which weight, deducted 
from the weight of silica-graphite, will, as is obvious, 
equal the graphite. A simpler and more rapid method is 
as follows:—Dissolve four grammes of the sample, con- 
tained in a beaker, in 80 cubic centimetres of dilute 
sulphuric acid—one part acid to three water—and 
evaporate the solution until thick white fumes com- 
mence to appear. When this point is reached, arrest the ~ 
evaporation, allow beaker and contents to cool, add 60 
cubic centimetres of boiling water, and heat until the 
white mass of ferrous sulphate has dissolved and nothing 
but silica and graphite remain, which collect on a filter ; 
wash, &c., as before. The silicas obtained by the above 
methods should be perfectly white; but in the majority 
of instances they are more or less red, being contaminated 
with iron. This is especially so the case with irons con- 
taining notable quantities of phosphorus, due in all 
probability to an insoluble phosphide of iron. Iron is 
not the only impurity, as although the silica may be 
perfectly white, it may still be contaminated to a con- 
siderable extent with titanium, if any be present in the 
iron or steel. As these impurities lead to inaccurate 
results as regards the amount of silicon present, they 
must be eliminated. This is effected by fusing the silica, 
contained in a platinum crucible, with six times its 
weight of acid potassium sulphate, the crucible, c., 
subsequently placed in a porcelain dish and digested for 
some considerable time with cold water. When the 
fused mass has dissolved out, the crucible is well washed, 
withdrawn, and silica, now free from impurities, 
collected on a filter, well washed, ignited, : 
The following rapid method, due to Mr. Jno. Parry, 
F.C.S., furnishes results, especially with pig irons, which, 
although not absolutely accurate, are for all general 
purposes sufficiently near. One gramme of the sample, if 
a pig iron, or four grammes of a steel, are placed in a 
shallow clay dish, and heated in a mutile to a bright 
redness. The temperature employed must not be too 
intense, otherwise the mass of iron will stick to the dish, 
and great difficulty will be experienced in dissolving it 
when subsequently treated with hydrochloric acid. The 
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heating is continued for half an hour, at the expiration 
of which time the dish and contents are withdrawn and 
allowed to cool. When cold, the mass of iron trans- 
ferred to a beaker containing 60 cubic centimetres of 
hydrochloric acid, and the solution gently heated until all 
besides the silica, and perhaps a little graphite which has 
escaped burning, is dissolved. The residual silica is 
collected on a filter, washed, &c. 








FRENCH DISAPPEARING TURRETS. 





Tue Company des Forges de Chatillon Commentary, Paris, 
has long worked at the development of war matériel in steel 
and iron, and has supplied armour for over twenty-seven 
hips of the French navy, and it has lately made shields 
of special construction of compound steel. It is found that a 
greater resistance may thus be secured than with solid steel, 
because the desired hardness of surface may be obtained without 
the liability to through fracture which generally besets steel, and 
sometimes, as experience has shown, spontaneous fracture occurs 
with steel of harder kinds. 

Special stress is laid on the application of the lead baths for 
hardening or tempering, to which we referred in THE ENGINEER 
of June Ist. In the case of armour-plates, the equalisation of 
heat, owing to the conducting power of the molten lead, is 
specially valuable. This with its use for gun tubes and pro- 
jectiles we noticed in the article referred to. The application of 
it to the case of armour made up of layers of different kinds of 
steel is, however, a new feature. We have repeatedly spoken of 
the theoretical advantages offered by the compound principle 
applied to steel—on the first occasion, we think, in 1883; but we 
have never heard of makers being quite satisfied with the result 
in this country. 

The Company Chatillon and Commentry is at present em- 
pleyed by the French Government in making disappearing 
turrets, of which trials are to be made at Chalons. The 
extent of vertical movement given to the turret in its extreme 
positions is 80 cm. (3°14ft.). It takes seven seconds to raise the 
turret inte the firing position, and five to lower it. The turret 
rises, discharges its guns, and disappears in fourteen seconds in 
all. The ports are covered four seconds after discharge. Since 
the Bucharest competition, early in 1886, the company has 
pushed forward new designs, profiting by the experience 
hitherto obtained ; and disappearing turrets are considered to 
have special recommendations—now that the power of artillery 
fire has so much increased. This turret—the invention of 
Colonel Bussiére—differs from those given in THE ENGINEER of 
February 11th, 1887, page 109, chiefly in the fact that the roof 
is dome-shaped. This has been found desirable to resist vertical 
tire, a flat roof having on one occasion yielded to the attack of 
very heavy mortars. It is not necessary to give a figure of the 
disappearing turret, which is nearly identical with that before 
referred to in THE ENGINEER of February 11th, 1887. All the 
designs have some features in common. All have dome-shaped 
roofs, and all have the old glacis plate prolonged into a conical 
wall to prevent the earth and masonry being driven in beneath 
the old glacis plate, thus choking the space between turret wall 
and surrounding mass of earth or concrete. 

Cupola for two guns of 15 cm. (5°9lin.), 25 calibres long, 
Cie. des Forges de Chatillon et Commentry.—The above com- 
pany has endeavoured to realise the complete isolation 
of the cupola, as the experiments made in different 
countries of the fire of explosive shells has shown that the 
violence of the current of air occasioned by the explosion may 
expose the interior to serious danger. The cylindrical part is 
enveloped for this purpose in a simple vertical plate, embracing 
the structure and completely isolating it from the circular 
passage running round it in the interior of the fixed well. The 
circular revolving crown, if it is furnished with conical trucks, 
is itself protected with a species of petticoat (“ jupon ”) in plate 
iron, covering the empty space between the trucks. If, on the 
contrary, the revolving trucks are spherical, they run in a double 
circular groove existing both in the fixed and in the movable 
part, and the four lips thus obtained form two successive joints 
almost approaching contact, with only 2 mm. or 3 mm.—-0°08in. 
or 0°12in.—of play. The obturation can be completed by 
shutting the exterior joint by a circle of hemp. The apertures 
for aimand ventilation in the spherical dome are kept habitually 
closed by plugs, and the embrasures of the guns are reduced to 
a minimum by the spherical construction of the i 
As the complement of these arrangements, the interior disposition 
and working is studied in such a way as to free completely the 
centre of the cupola by bringing all the organisation of the 
service of the guns into it, without having to pass by the circular 
corridor, as has been hitherto done. We must admit, in fact, 
that this corridor would become absolutely untenable under the 
action of the explosive shells actually employed. It only com- 
municates with the lower galleries by a passage kept closed by 
a metallic flap. For the shield the spherical cup form 
has been adopted, the advantages of which were clearly 
shown by the experiments at Bucharest. The inclination 
of this shield to the horizon is, at its foot, only 34 deg. The 
dome does not form by itself the edge of the ring-shaped 
space which separates it from the front shield. This arrange- 
ment, hitherto maintained, has the grave inconvenience of leav- 
ing the edges of the cup without support, in spite of the fact that 
they form the most exposed region, and might consequently 
be fractured under the shock of projectiles. It further necessi- 
tates an excessive widening of the empty space round the cupola, 
on account of the inevitable irregular movement of the dome, 
which it is necessary to guard against, and it finally places this 
space in a re-entering angle, which favours the accumulation of 
the débris of projectiles and of materials, and the entrance of 
gas resulting in explosions. To avoid these dangers, the shield 
rests ouastrong metallic ring forming a bed above the structure 
of the body of the cupola, and constituting the movable edge of 
the ring-shaped space. This ring bed, which embraces the 
entire circumference, has its upper surface continued in the 
prolongation of the glacis; as its breadth is important, it 
decreases by so much the ring-sha space at the foot 
of the shield, and thus closes the foot of the re-entering 
angle, where it presents the most danger. This ring 
further offers the advantage of bringing to the shield 
a consolidation almost indispensable when it is in many 
pieces ; it resists the wedging pressure of the segments of the 
roof under the shock of projectiles; it supports the edges, whose 
cracking it hinders, and it assures the duration of the cupola by 
resisting the distortions of the shield. It thus permits the 
circular space to be reduced to its minimum width, and con- 
sequently to intercept more efficaciously the passage of the frag- 
ments of projectiles and even the expansion of gas. The metal 
of the cupola is of chilled steel tempered in a metallic bath 
of a conductibility superior to that of liquids. This mode of 
tempering, which gives to the steel the properties of the best 
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wrought iron, simplifies the manufacture of shields, while assur- 
ing to them a great ballistic resistance. It allows of the manufac- 


only limited by the means of transport, and it reduces the 
number of pieces, which always form weak joints. The cupola 
body is also entirely isolated from the passage in order to pre- 
serve it from 
shells. The exterior wall consists of a plain sheet of iron with 
the revolving conical trucks G, which leave free an important 


independent segments, which are applied to the crowns by the 
very pressure ot the gas. In an alternative arrangement of the 
balls shown at G, ugh closing is insured by means of a simple 
rope interposed between the two lips of the crowns, The fact 
that the embrasure is brought to a minimum completes the 
isolation of the cupola. The service of artillery pieces takes 
place entirely in the interior. The centreing and rotation are 
sufficiently assured by the revolving crowns, An arrangement 
of rotation has been adopted, applied to the toothed wheel at 
opposite points of the circle, to insure symmetrical action. The 
duration of one rotation may be estimated at two minutes without 
great effort. 

Detailed description of the cupola.—The movable body con- 
sists of four plates of iron, A, of 30 mm. (1'18in.) of thickness, 
the joints being covered by protecting pieces. This plate iron 
forms a circle, whose exterior diameter is 6 metres (19ft. 8°2in.). 
The height of the cylinder thus formed is about 2 metres 
(6ft. 6°7in.); thirty ribs of double T-iron riveted in the interior 
of the frame form as many solid lines. They receive in the 
upper part a thick sheet of iron, fixed by angle iron, from which 
the ring D takes its support. This ring has in its upper parta 
groove into which fits the base of the dome E, which is cast in 
two pieces, of which one bears the tongue and the other corre- 
sponding groove. A certain number of bars crossing the ring 
is screwed into the lower part of the dome, which they 
thus unite to the ring and to the body of the plate iron. 
Atthe lower part of the latter are rivetted plates and 
angle iron forming the supporting bed of the upper circle 
of rotation G. A lower circle of rotation H, corresponding to 
the one above it, is fixed and bedded into concrete. Between 
these two rings are placed either conical trucks or balls to 
reduce the work of rotation to a minimum, which may be 
effected by men working on the levers of the capstan V. Three 
iron ribs at I, with T-iron held to the moving structure, sup- 
port the cheeks of the carriages. Three transverse ribs J form, 
with the three first, the structure of the platform. A floor 
covers this structure. Two ladders K fixed underneath the 
floor furnish means of communication between the intermediate 
chamber containing the capstan and that containing the guns. 
Two movable panels L furnish a passage for mounting and dis- 
mounting the guns. A brake worked from the interior fixes the 
position of the cupola during firing. It consists in gear acting 
on a screw which acts through the medium of a sabot on the 
rotation circle. Each carriage is composed of two iron cheeks 
O rivetted to the ribs of the floor. These cheeks are strengthened 
transversely by strong transoms of cast iron or hard steel. 
Between the cheeks is a cross piece resting on the head 
of a hydraulic piston which serves to give elevation. The 
piston is worked by a pump Q of gun-metal. The gun 
is held by its trunnions in two grooves, furnishing longi- 
tudinal movement in its carriage. The system rotates on the 
pivot S, under the action of the hydraulic press, by means of 
the bar T on which it slides, The recvil is limited by means of 
a hydraulic brake, of which the cylinders U are fixed under the 
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gaseous currents produced by the explosion of | 


space. The closing of the cupola at the bottom is obtained | 
by means of a sort of petticoat (‘‘jupon’’) of sheet iron formed of 
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ture of pieces of every shape whose weight and dimensions are | 

















gun. On the intermediate stage and on the centre vertical 
shaft is placed a double capstan V, acting by means of conical 
and cylindrical pinions ona toothed arc X strongly bolted to the 
lower part of the moving system. Immediately beneath the 
racers is the circular graduated scale Y for horizontal direction. 
A needle serves as an indicator. The projectiles are brought 
into the lower chamber by a gallery. A lift let into the wall 


| and worked from this chamber raises the projectiles into the 





intermediate chamber, and they are placed either in the niches 
or in the second lift E E, which carries them into the body of 
the turret; this lift, fixed to the ribs of the floor, is worked from 
the interior of the gun chamber. In order to save time, two 
lifts are so arranged as to raise a she!! during the descent of the 
empty litt, which ought to take the next shell. The “avant 
cuirasse,” or glacis plate, is made in three pieces: (1) A 
crown G G of cast steel or chilled iron strengthened at the 
upper edge, and made in eight similar segments ; (2) a sup- 
porting ring H H of cast steel in eight pieces, resting under the 
upper edge of the crown and bedded in cement; (3) an exterior 
(“jupon”’) crinoline or petticoat of thin steel of segments 
united by strong angle pieces of steel. This forms the con- 
tinuation or prolongation of the cone of the glacis plate. 

Cupola for one gun of 12 cm. (4°72in.), with non-recoil carriage. 
—The cylindrical body of the cupola has an exterior diameter of 
44 m. (14ft. 53in.), and is composed of nine bars of iron 
and transoms. The ring D is cast in two pieces. It acts as a 
support to the roof E. The one and the other are of steel, lead- 
tempered and annealed. The roof is cast in one single 
piece; it rests on the walls at F. G and H are two circular 
racers for turning—the one above and the other beneath. The 
latter is firmly fixed to the concrete by bolts. Between the 
two racers are either metal balls or conical trucks. The 
rotary movement is supplied by a toothed are I pinned to 
the racer H, and engaging with the pinion which is at the 
extremity of a vertical shaft, to which the movement is 
communicated by a wheel with axle working upon a double 
band. Two solid bars L of hardened steel, united to the 
cylindrical body by their extremities, support the cheeks of the 
carriage. Two small bars M constitute, with the two bars L, 
the structure of the platform. A movable panel O of the plat- 
form furnishes a ge for mounting and dismounting the gun. 
The check P, worked in the interior of the chamber containing 
the gun, determines the position of the turret during action. 
It is composed of a separate wheel Q working a screw, which 
rests by a sabot on the toothed wheel. The carriage is composed 
of two cheeks R, whose lower parts are firmly fastened to the 
principal bars of the platform, and which are united 
vertically to the cylindrical body by a massive piece of 
chilled steel S in the form of a U, replacing at this point 
the rib work of iron and transoms of the cylindrical struc- 
ture. At the upper part these cheeks are united to the ring D, 
on one side by strung bolts, and on the other by two cranks or 
strong legs. The muzzle of the gun passes through a spherical 
collar-piece adjusted to the embrasure. Behind the trunnions 
the gun is fitted into a jacket V V', whose two pivots run in the 
grooves of the cheeks. These grooves have as their axis or centre 
the centre of the spherical piece, through which passes the chase 
of the gun. The recoil of the gun is thus prevented, and its 
shock is mainly transmitted to the upper mass of the movable 
body of thecupola. The jacket V is united at its lower portion by 
a toothed sector worked by means of gear by the spoked wheel X. 
This mechanism constitutes the elevatipg gear. In order 
to reduce to as little as possible the work at the wheel, 
the gun is balanced by a counterpoise N! fastened to the 
extremity of the chain O'. This chain turns upon a drum of 
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spiral form in such a manner that the arm of the lever of the 
counterpoise varies proportionately to that of the centre of 
gravity of the gun. At the lower part of H, the racer for the 
rotation of the turret, is fixed the graduated are Y for pointing. 
A needle Z, placed under the platform, determines the angle for 
this. The projectiles are brought to the lower chamber A! by 
the gallery B'. The niches D! built into the masonry are in- 
tended for a limited store of projectiles. The raising of the 
charge is effected by a vertical tube E! open on one of its sides, 
and fixed at its upper end to the platform of the movable body. 
A lift F! receives the projectile and the charge. It is attached 
to a support which turns in the open end of the hollow tube. 
A chain fastened at the upper end of the support raises and 
lowers the scuttle in ing over the blocks G! and H!, In the 
action of the winch I’, lowered upon the shaft of the axle J}, 
which works the endless chain, the scuttle takes a movement 
and conducts the projectile and the charge in the chamber of 
the cannon. Communication is effected between one platform 
and the other by the steps N. The glacis plate is composed 
like that of the cupola for two cannons, being of the prolonged 
form already mentioned. 














GRIFFITH’S TWIST DRILL GRINDER. 


Twist drills when ground by hand, as is well known, are not 
nearly such efficient tools as when ground by machines; in 
fact, to bring the two sides of the drill to exactly the same 
orm, on which depends the rapidity of drilling and the produc- 
tion of a hole not larger than the drill, is very difficult by hand 
grinding. We illustrate a machine which is now being intro- 








duced, and is a simple and inexpensive tool. The drill is held 
in a self-centreing chuck, Fig. 4, of simple design; the three 
wedges in the chuck, A, A’, A”, have flanges on their ends, the 
flange of A overlapping the flanges of the other two, so that by 
pushing the one all three are moved forward equally, and make 
them self-centreing, and by screwing up the wing nut B that 
holds the first-mentioned wedge, all three are prevented from 
shifting back again. 

The outside of the forward part of the chuck is cylindrical, 


eile 
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and fits a horizontal socket, which is seen in the engraving at 
C, the socket being carried by a vertical pivot. By this arrange- 
ment the drill D, when held fast in the chuck, is capable of 
receiving three movements: (1) The chuck can be turned about 
its axis in the socket; (2) it can be moved forward or back- 
wards to a limited extent in the direction of the axis; and 
(3) the chuck and socket together can be moved horizontally, 
revolving about the axis of the vertical pivot. By causing these 
movements to take place simultaneously in properly propor- 
tioned amounts, the correct form can be obtained both with 

rd to the “angle of relief,” or “clearance,” as it is termed 
in the shops, and the form of the point of the drill, as may be 
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shown by reference to Figs. 1 and 2, which are plan and eleva- 
tion of the end of a twist drill, and to the diagram, Fig. 3, line 
x y being the axis of the drill. If the angle x 27 is the angle of 
inclination of the axis of the drill to the grinding surface, when 
the part of the drill indicated by the line 02 on the plan is 
being ground, it is only necessary to set off the distances on 
line a, which represents the outside of the drill, due to the 
“angle of relief” at 1 and 3, and cause the lines giving the 
angles of inclination at those parts to intersect the axis just far 
enough above 6 so that the overhanging ends of the point of the 
drill may not be ground away, and all the data is obtained 
necessary for determining the form of the cams for regulating 
the movements of the chuck. As, of course, a small drill is only 
a copy to scale of a larger one, the angular movements must 
the same for drills of all sizes, but the linear movements require 
to be proportioned to the diameter of the drill. 


In the machine the chuck has on its outside a cam-plate G, | 


TWIST: DRILL GRINDER. 


the outer edge of which being kept in contact with a fixed 
guide-bar R, causes the change of angle of inclination as the 
chuck is turned in the socket. The forward side of the cam- 
plate is constructed with surfaces that may be best described as 
helical surfaces, the pitch of which is proportional to the radius 
from the axis of the chuck. These helical surfaces come in 
contact with the end of a screw passing through a nut which 
can be fixed higher or lower in a slot in the framing; the nut 
is fixed according to a scale marked on the machine in the 
position for the diameter of drill that is about to be ground, 
and in consequence the screw is at once brought in contact with 
the part of the helical surface where the pitch is suited to drills 
of that size. This adjustment, 
the only one required, imme- 
diately adapts the machine to 
any size of drill within its 
capacity. The screw in contact 
with the helical surface also 
answers another purpose. As 
the drill is ground away, turning 
the screw enables the drill to 
approach the emery wheel and 
continue the grinding. 

The cams are made exact 
duplicates on each side of the 
chuck, so that when one side of 
the drill is ground it is only 
necessary to turn the chuck half 
round, and the other side can 
at once be proceeded with. 
Arrangement is made for equal- 
ising the wear of the emery 
wheel, the part in use being 
changed byturning the screw 
near the edge of the base plate, 
so that with very little care un- 

equal wear of the wheel may be 
| avoided. Provision is also made for following the wheel as it 
| wears away. The machines are at present being made in two 
| sizes, one to take drills from jin. to 14in., and the other from 
| yrin. to fin., Messrs, A. H. Bateman and Co., East Greenwich 
| are the manufacturers. 














| THE TraNs-ITALIAN CaNAL.—It is stated that an Italian engi- 
| neer, Signor Victor Brocca, has just completed the survey of the 
| proposed canal across Italy, the object of which is to save the very 
| long journey round Cape Leuca. This canal would begin on the 
| western side near Castro, on the Tyrrenhian Sea, and reach the 
| eastern coast at Fano, on the Adriatic. Its length would be about 
| 180 miles, and its proposed breadth 110 yards, and its depth 40ft. 
| For the pi of the canal it would be necessary to drain the 
| two lakes, lsena and Thrasimene, The estimated cost of the 
undertaking is 20 millions sterling. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





BRIGHTON BEACH AND GROYNES, 


Sir,—The reappearance of this subject in your columns seems 
to indicate that the prevention of beach diminution is still an 
unsolved problem. Subsequent to the last observed publication of 

“correspondence on this matter, I devoted some attention to the 
question, and suggested an inclined iron grating, or shingle trap, 
to admit and retain shingle. The inclined bars of the grating 
would be free to be lifted inwardly by heavy advancing waves, 
allowing travelling shingle to pass in. A return of the bars to 
their normal position would be practically immediate, and thus all 
material carried in, the cubical dimensions of which exceeded the 
space between the bars, would be trapped, and its return with the 
receding wave prevented. 

Shingle would probably accumulate at the toe of the inclined 
bars, and might cause the grating to assume an irregular outline, 
but this could be periodically remedied, and in any case would 
not constitute an important defect, if the requirements were 
efficiently complied with. 

I am aware that iron gratings have been suggested—if not 
adopted—as substitutes for solid groynes, but it is believed that 
the special mode of construction indicated is a novel feature, and 
may be of interest to those of your readers whose attention has 
been directed to the subject of beach denudation. 

Sheffield, July 14th. W. GALLon, 

Assoc, Mem. Inst. E.C. 





BLOWING OFF BOILERS. 


Str,—I should be very pleased if any reader will explain to me 
the following:—Why is it that when blowing off water from a 
boiler while working, no reduction in the steam pressure takes 
place, although the steam room in the boiler is often more than 
doubled in a few minutes? I have tried the experiment on a 
Cornish boiler lately several times, and always with the same 
result. The diameter of boiler is 6ft., by 20ft. long. The distance 
between the water-level and top of boiler before blowing off is 
about 12in., after blowing off 2lin. The work is constant, and the 
damper regulated so that the steam will remain at the same 
pressure for half an hour at a stretch. When the steam gauge is 
perfectly steady, I have opened the blow-off cock and reduced the 
water-level fully 9in. without the slightest reduction in pressure. 
The boiler has to supply a 12in. engine; pressure of steam about 
35 lb.; cold feed-water regulated to slowly rise in boiler until blown 
off. I hope I have been ‘sufficiently explicit to be thoroughly 
understood. The points are:—(1) The fire is for the time being 
constant, the supply of steam exactly, or nearly so, balancing the 
demand ; (2) the draught is constant for the time; (3) sc is the 
cold feed-water ; (4) the steam room is more than doubled without 
the slightest reduction in pressure. Who has heard of a fireman 
being afraid, when pushed for steam, of increasing his steam room 
by blowing off ? QUEENSLAND IGNORAMUS. 

Georgetown, Queensland, April 19th. 





RAILWAY SPEEDS. 


Sm,—As your correspondent Mr. Bolt, in your issue of the 13th 
inst., seems to have a craze for great accuracy, he ought to have 
been a little more accurate himself, for the Flying Scotsman on the 
up journey of July 2nd left Edinburgh four minutes late on 
account of the train from Glasgow with which it runs in connection 
being late, and it lost six minutes on the way, making a total of 
ten, and not eleven minutes, as Mr. Bolt states. Although the 
Flying Scotsman was late on the up journey, the corresponding 
Flying Scotsman on the down journey arrived in Edinburgh before 
time. It left King’s Cross punctually at 10a.m. on July 2nd—the 
first day of the accelerated service—and arrived in Edinburgh at 
6.26p.m., exactly four minutes under 8} hours, the absolute 
accuracy of which I can vouch for—this will, I hope, please Mr. 
Bolt—as I travelled by the train the whole way, and took particular 
care in timing it. Percy CALDECOTT. 

15, Abercromby-place, Edinburgh, July 16th. 





THE POSITION OF DRAUGHTSMEN. 


Sir,—Mr. John Batey’s otherwise business-like letter—page 25, 
13th inst.—seems only to negative all approach to altruism or 
correctness, unless he can explain his three last paragraphs in 
better consonance with the general harmony of his thesis. Thus he 
puts it: “A man of this class”—what class’—‘‘must make a 
better specialist than a specialist himself. The one is always alive 
toa difficulty, the other is surprised when it comes.” Well, we 
have heard ‘“‘xascitur poeta non fit,” and sometimes disciples do 
hold “they are better men than their masters.” Nevertheless, 
most people take it, a true specialist looks on a difficulty as a thing 
to be overcome and not to be given in to, and so does the man 
who calls himself practical also, unless he makes his own diffi- 
culties by sacrificing efficiency to mere trade rule-of-thumb ideas, 
i.¢., as Mr. J. Batey wants us to leave the matter, his contention 
would ignore private judgment, and yet only mean that the 
world in general can only be its own enemy in mechanics, because 
individuals stand in their own light through confusion of true 
classification of knowledge. E. W. D. W. 

July 17th. 





THE DYNAMICS OF A PARTICLE, 


Srr,—In continuation of my letter of June 30th, I would say one 
reason why students often fail to understand Newton’s third law is 
that dynamics are now taught so mathematicaliy—so much by means 
of slippery algebraic formule, and so little by experiment. Even 
our “ Puzzled Student ” would find his difficulties disappear if he 
would study Newton’s laws by performing Newton’s experiments ; 
but that would not be of direct use at an ‘‘exam.” 

If examiners required students to perform before them a set of 
experiments with Attwood’s machine, and another set with three 
cannon balls on a large table, this evil would be abated. But the 
most potent reason is that there is a set of teachers now who 
attempt to merge statics into dynamics. Newton’s third law has a 
static aspect and a dynamic aspect. These teachers mix both 
together under the common forms of algebra, and thus teach con- 
fusion. Instead of watching the phenomena of Nature with an 
open heart, and rejoicing in noticing when Nature conceals just as 
heartily as they rejoice in noticing when she discloses—instead of 
being as proud of being able to say, ‘‘ Ah, there is something that 
we have not yet found out under this,” as they are proud of being 
able to say, “‘Ah, we understand this; there is no mystery here 
now ”—these men bind themselves to a theory, and audaciously 
teach that motion is the cause of everything. They actually 
attempt to explain all the phenomena of force by means of 
D’Alembert’s principle and the co-relation of forces and the con- 
servation of energy, though each of these things is merely 
Newton’s third law written large, and therefore none of them go 
deeper than it does. And all this forcing of the broad body of 
Nature into the narrow stays of kinematic philosophy is tried, only 
to get rid of an idea that stares us in the face everywhere as a fact 
—the idea of action at a distance. Such action is said to be too 
mysterious to be possible; but surely it is absurd to measure 
Nature’s power of achieving by our power of understanding. 

It was by @ priori dogmatising of this kind that the schoolmen 
who believed in Aristotle stopped the advance of science during 
the Middle Ages. Unless its teachers take care, the kinematic 
philosophy of to-day will become as great an obstacle to advancing 





knowledge as the philosophy of Aristotle became in times long past. 
The ruin that will fall on this inventive and manufacturing country, 
if our teachers become hide-bound theorists, is a grave matter, and 
is my excuse for dwelling on the subject. My experience is small, 
but I know of two cases where inventors were quite misled by the 
best theoretic advice. One disregarded the ve and has made 
an important practical success, The other bowed to it, and the 
success has been made, but not by him. 

Why is action at a distance such a bugbear to so many? Surely 
the transmission of force by space is no more mysterious than the 
transmission of force by matter, and that is not doubted by any. 
The cohesion by which a wire carries a pull to a bell is as ‘‘ myste- 
rious” as the unnamed property by which space carries the attrac- 
tion of the earth and the moon to each other. 

As a model teacher's utterance, | would ask attention to Pro- 
fesssor Perry’s address. As the reverse I would point to “4, 11.’s” 
letter. Both are in your current issue. “4, I.” truly says that I 
believe heat to be a form of moving force. But why! Because 
there is evidence. Heat and molar motion bear the constant 
quantitative relation J. Either can be got from theother. Though 
I do not know the form that moving force takes as heat, yet I can 
fancy several probable forms, and I can guess what it is that moves. 
These considerations practically convince me, but where are their 
analogies in the case of gravity? What relation such as J has 
gravity got with molar motion? Is the relationship at all akin to 
J? Isit reversible in any analogous sense? Who has yet fancied 
any form of motion that looks as if it could cause gravity? Who 
has yet guessed what it is that moves? 

If I understand ‘‘®. T1.,” he continues—If gravity is not a form 
of moving force then Newton’s third law must fail, for the total 
energy of a self-contained system would not be a constant quantity. 
I doubt this. Fallacies often lurk in generalities, and it is not 
possible to test this one by experiment, because no rigidly self-con- 
tained system can exist less than the universe itself. Besides this, 
I fear that ‘‘#. TI.” uses energy in such a sense as to beg the 
question. 

If we could surround the solar system with an impervious shell 
so as to make it self-contained, I do not see why its total energy 
should not remain constant, whatever the nature of gravity may be. 
Sir W. Thomson teaches that the heat and light of the sun are 
caused chiefly by a shrinkage of his mass, due to gravity, which 
reduces his diameter about 20ft. per annum. If so, does ‘, IT.” 
think that this production of kinematic energy reduces the sun’s 
gravity--makes him lighter—or less able to attract the planets ? 
If he thinks so, where is his evidence? Calculation is no use here. 
The considerations involved are not subject to mathematics— 
mathematics are subject to them. 

Now a word about the static and dynamic aspects of Newton's 
third law. Students seem to think that the phrase, actionand re- 
action are equal and opposite, is the same thing as saying that 
every force is balanced by an equal and opposite force. This latter 
phrase is absolutely true in statics. In that branch of science the 
acting forces are always gravity and cohesion, and there is no 
motion; but it is quite otherwise in pure dynamics, by which 

hrase I mean the action and reaction between pairs of bodies free 
in space; there part of the reaction is always due toinertia. Now 
inertia is not a force in the same sense as energyisa force. Energy 
always has direction, but inertia has no direction. It is purely 
negative. It is the passive resistance that all matter offers to 
change of motion. If I give impulse to a cannon ball on a table I 
feel resistance due to the inertia of the ball; but this resistance 
simply resists, it does not push back in the opposite direction 
against the impulse. The sensation to me is very like as if it did, 
but in that point sensation deceives me. The cause of the sensa- 
tion is not that the ball resists motion, but that in acquiring motion 
it absorbs force. : F 3 

In practical dynamics any constant resistance to uniform motion 
—constant reaction to constant impulse—as in a uniformly work- 
ing machine, is entirely made up of opposing forces, such as gravity 
and friction; but when the motion is not uniform the quantity 
required to make reaction equal to action is always given by inertia. 
Mixed problems, such as the cart and horse, are far more complex 
than most students imagine. I could easily take two columns of 
THE ENGINEER in explaining any one of them. Wm. Murr. 

Edmonton, July 16th. 


Srr,—I’ do not think it is proper that the discussion on the 
dynamics of a particle which has been going on in your pages 
should conclude without a word being said concerning the attitude 
taken by your correspondents, Mr. Dewar, Mr. Muir, and 
“W. A. &. B” The teaching of dynamics is to the last degree 
unsatisfactory, as is proved by the fact that every teacher deems 
the methods of others so erroneous that he is compelled himself to 
write a book on the subject; and we find eminent professors at 
loggerheads with each other concerning the bare meanings of the 
words they employ. In this fact your correspondents may find 
some reasonable excuse for their want of grasp of the subject with 
which they have ventured to deal. But they can find none for the 
lack of sincerity with which they have treated your correspondent, 
‘* A Puzzled Student.” To me they are one and all impersonal. 
I know nothing about them save by their letters, and I can there- 
fore write freely about these letters. 

“A Puzzled Student’s” question is one constantly put and 
seldom answered. Mr. Dewar undertook to enlighten his ignorance, 
and gave the lad scraps of algebra, which had nothing whatever to 
do with the soul of ‘‘ Puzzled Student’s” query. Then he pro- 
ceeded to illustrate his meaning with Attwood’s machine. He takes 
the action and reaction between a weight and a scale-pan, and he says 
these two balance each other and no motion occurs between the 
weight and the scale-pan, implying that this is the result of the 
equality of the action and reaction. But as a matter of fact, this 
has nothing to do with the question put by “A Puzzled Student.” 
If gravity is to be used as the cause of the action, then ‘ Puzzled 
Student’s” questi this form :—Gravity represents a pull 
on a mass of matter; the reaction of the mass of matter is a push 
upwards against the pull downwards of gravity. If this push 
upward is equal to the pull downward, why does the mass of 
matter fall? This is quite another thing. We may apply the 
question in the form I have stated it to Attwood’s machine, 
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In our Attwood’s machine we have a rigid system with the parts in 
equilibrium, and no motion takes place, because the weights at 
opposite ends of the line are the same, We nowadd to one weight, 
the internal forces are still in equilibrium, but there is now brought 
into play on external force, namely, the action of gravity. What 
is the reaction against this action in the rigid system, and why does 
motion take place if it is equal to the action? Of course this question 
can be viewed in many ways, and we need not call in the aid of 
gravity at all. Thus a door may constitute a rigid system, and 
the wind may be an external force, but the question to be solved is 
still the same. 

If I turn to text-books I shall be told that, in some mysterious 
way not explained, motion comes in and causes the reaction, The 
case then stands thus:—The propelling force is action. The 
opposing reaction is motion. Is this motion converted into a 
push or a pull, or is it not? How can motion being one 
thing, not only cause but be a push or a pull? quite another 
thing. But let us suppose that the motion is neither a 
ge nor a pull, but the cause of push or pull. If this 

true at all it must be always true, and consequently any 
degree of motion must suffice to produce the requisite upward 
push, and therefore accelerated motion would be an impossibility. 
The idea of motion as a result of force implies in all minds that the 
force precedes the motion. But by Newton's law the action and 
reaction are always equal and opposite, There is no first and 
second ; consequently there never can for any period of time, how- 
ever small, be an unbalanced force, or force anticipating motion. 
But if this be true, it is practically impossible to convey to any 
finite mind the idea that force can be the cause of motion. ‘This is 
obviously the case put by a ‘‘ Puzzled Student” when he spoke of 
a stone flung into the air. ‘‘If,” he says, ‘the stone is at rest, 
and the pressure acting downwards on it is equal to its reaction 
upwards, why does it fall ?” 

Now, mark how your correspondents answer this question. One 
of them denies the premise, and asserts what is practically untrue. 
He says ‘‘ Puzzled Student” is quite wrong, because a stone is 
falling all the time it is rising. In his heart e. knows all the time 
that this assertion is nothing more or less than an algebraical trick 
depending on the transposition of signs; and if he tumbled down 
in the street on a slippery day he would find scanty comfort in 
the assurance of a mathematical friend that he was really rising 
while he thought he was falling. Your correspondent ostensibly 
undertook to teach a ‘‘Puzzled Student.” ‘To elude a trouble- 
some question he treats him to a bit of algebraical legerde- 
main. Why did he not honestly admit that the case would have 
been just the same if the stone had been suspended by a thread, 
which thread was burnt across, as in a well-known lecture-room 
experiment, and then explain the truth to “Puzzled Student!” 
The same correspondent actually has the hardihood to assert 
that a — approaching to and receding from another body 
is never without momentum—a statement not only actually, but 
even mathematically untrue, as he must have known if he had ever 
investigated the properties of the pendulum. It is difficult to 
— with patience of evasions of the subject at issue such as 
these. 

The argument used by another of your correspondents is that 
the action and reaction do not take place between the stone and 
gravity, but between the stone and the earth. Here we are intro- 
duced to quite a different assumption from that of Mr. Dewar, 
who can can quite easily find his reactions in the parts of Attwood’s 
machine, without calling in the aid of the earth at all. No wonder 
‘“‘Student” remains puzzled. 

The more fully your correspondent’s letters are read the more 
clearly does it come out that these letters do not supply the ghost 
of a solution of the problem. Your correspondents do not know 
what reaction means. One of them, ‘0. E.,” writes common 
sense, and conveys, rightly or wrongly, the idea that the reaction 
of a door is its hardness. Ashamed of throwing light on the sub- 
ject, he hastens in a ding letter to explain that this is not 
what he means, and venturing off solid ground, is immediately up 
to his neck in a quagmire of unintelligibility. 

Like causes produce like effects ; action and reaction are alike in 
amount. If so, reaction ought to be able to produce the same 
effect as action, but it does nothing of the kind. When a gun is 
tired the action of the powder sends the shot one way, the reaction 
sends the gun the other way, but the work done on the shot is very 
much greater than the work done onthe gun. If, then, action and 
reaction are equal, how does this happen! The statement is not 
mine ; your correspondents will know where to find it. 

In replying to ‘* Puzzled Student,” the plain duty of those who 
undertook to teach him, which, be it remarked, I have not under- 
taken, lay first in defining the meaning they attached to ‘‘ action” 
and “reaction.” This they entirely failed to do, because they 
really do not think with any lucidity on the subject. 

I shall not attempt to cover the whole ground ; that would leave 
your correspondents no loophole of escape, but I will point out 
this much to ‘‘ Puzzled Student.” The word action always implies 
the power of producing motion—that, in a word, the thing pro- 
ducing the action is moving, or trying tomove. The word reaction 
does not imply the power of producing motion, but that, in a word, 
the thing reacting is at rest, and has no tendency to move against 
the action. If we read ‘‘action and resistance are always equal 
and opposite,” we shall have a far better idea of what is implied 
than the words ordinarily used give. 

I hope it will be clearly understood that the difficulties I have 

inted out in accepting Newton’s law are not my difficulties, 
Nor are they Newton's. They are difficulties 
in the way of accepting your correspondents’ A 
explanations of that law. Your correspondents 1 
confound actions with things, and this is 
one reason why they have failed to throw 
any light on the subject discussed. Their 
want of profundity is quite excusable. Their 
want of honesty in dealing with ‘‘ Puzzled 
Student's ” arguments is inexcusable. 

Finally, I put the following question to 
them :—Between the two rigid supports A 
and B is inserted the spring C. (1) Define 
the character of the reaction of B, whichis | | 

















and the true aspect of the difficulty will b 
Here is Attwood’s hine in r 
tary shape. A silk line passes over a 
wheel B. At each end of the line isa 
scale pan CD. OnC I puta weight of 
8 half a pound, on D I put a weight of half 
a pound. Now action and reaction are 
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equal and opposite; consequently, if ac- 

tion means push, or pressure, or stress, 

the half-pound weight presses down on D 

‘ with a force of half a pound, and D presses 

up against the half-pound with similar 

force. Action and reaction are equal and 

opposite, and no motion takes place 

either relatively between the scale pan 

cl ao and the weight in it, or between the 
weight and the ground. I now take 

the half-pound off D and replace it with a pound. Action 
and reaction, Mr. Dewar will tell us, are still equal and 
opposite. But motion now takes place, not between the weight 
and the scale pan, but between the weight and the ground. Clearly 
then we have an impelling action causing motion ; what is the re- 
action against this impelling action? On this point Mr. Dewar is 
silent ; he has simply evaded this question os ome another 
which he, and no one else has put. Says Mr. Dewar, “The internal 
actions and reactions of any rigid system in motion are in equili- 
brium amongst themselves” ‘This is quite true. But it does not 
answer the question, which is this, ‘‘When a rigid system, the 
parts of which are in equilibrium, is put in motion by an external 


action, what constitutes the reaction to the external force? and if 
that reaction be equal to the action, why does motion take place?” 


¢ 





pposed to be perfectly rigid and wholly 

inelastic, to the thrust of the spring C. (2) Define the character 

of the reaction of A, which is supposed to be elastic, to the 

thrust of C. M. LyLE, 
Birmingham, July 17th, 





WANTED, STEEL FORGINGS, 


Srr,—Messrs. Yeomans and Eadon, of Highbridge Forge, 
Owlerton, Sheffield, supply us well from time to time. They work 
their forgings near to the finished sizes and keep their promises as 
to delivery. GILBERT GILKES AND Co, 

Canal Ironworks, Kendal, July 14th. 





Sir,—If your correspondent, ‘‘ Engineer,” who inquires in your 
last issue for ‘light steel forgings,” will communicate with Carron 
Company, Carron Works, Stirlingshire, N.B., he may doubtless be 
able to meet with the class of work he is seeking. I know they 
have a special plant for producing these goods. 

July 17th. ANOTHER ENGINEER, 


(For continuation of Letters see page 60.) 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William T. Allen, chief en- 
gineer, to the Glatton, to date July 17th; John R. D. Johnson, 
chief engineer, to the Humber, to date July 17th; William H. 
Skinner, chief engineer, to the Tyne, to date July 17th. 
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RAILWAY MATTERS. 


A new proposal to make a railway between Delagoa 
Bay and Pretoria is before the Volksraad. 


Tue Natal coalfields are now connected by a railway 
running from the pits to the sea, and the first train load arrived in 
port on the 8rd inst. 


In the event of the Railway Rates Bill becoming law, 
one of the judges of the High Court will be appointed President of 
the Railway Commission, and it is said that Mr. Justice Cave 
will be selected for the position. The vacancy in the High Court 
of Justice will, it is also said, be filled up by the appointment of 
Mr, J. C. Lawrance, Q.C., M.P. 


Aw American contemporary says :—Mr. Albert Griggs, 
superintendent of the locomotive and car department of the Pro- 
vilease and Worcester, has been trying an exhaust damper at the 
base of the stack upon Engine 15, and finds a material economy in 
its use. His record of two weeks’ trial shows miles run per ton of 
coal with the damper, 63°42; without, 56°94; pounds of coal per 
mile with damper, 34°68; without, 38°64; pounds of coal per oar- 
mile with damper, 12°79; without, 14°72. 


Or the 767 tires which failed on our railways last year, 
15 were engine tires, 14 were tender tires, 8 were carriage tires, 21 
were van tires, and 709 were wagon tires. Of the wagons, 515 be- 
longed to owners other than the railway companies; 651 tires were 
made of iron and 116 of steel ; 21 of the tires were fastened to their 
wheels by Gibson’s patent method, and 2 by Beattie’s, none of which 
left their wheels when they failed; 30 by Mansell’s, one of which 
left its wheel when it failed; 35 tires broke at rivet-holes, 8 at 
the weld, 125 in the solid, and 599 split longitudinally or bulged. 


Tue experiment of building a railroad of 2ft. gauge was 
undertaken a few years ago in Massachusetts, but the road—the 
Billerica and Bedford—was not a financial success, and the rails 
and rolling stock were removed and laid down in Maine, where a 
line of some length is now in operation. The first road of this 
miniature gauge in the West has just been opened in Colorado, 


region. The average grade is about 190ft, to the mile, reaching in 


some places as much as 264ft. ; and curves as short as 90 deg. are | 


operated, The largest locomotive, with tender loaded with fuel 
and water, weighs only 20 tons, and another is half that weight. 
The Railroad Gazette says this little road carries a good deal of 
ore, and is expected also to develope a considerable excursion 
traffic, 


AN examination of the scene of the accident at Hyde 
Junction, on the Manchester, Sheffield, and Lincolnshire line, a 
few days ago, and of the carriage which was run into by the goods 
train, shows clearly the cause of the accident. As the passenger 
train was going up the incline one of the axles gave way, and the 
train then ran over 500 yards before the carriage fell over. Just 
as this occurred the goods train came up and dashed into the 
carriage, which was overhanging the up line. The axle was, 
it is stated, as cleanly fractured as if it had been cut; but 
there ee to have been no flaw in it. It was made of the best 
steel, and there was neither air-bubbles nor other imperfection at 
the point of fracture. The brake had been applied just before the 
collision, but too late to avert it. The couplings and the con- 
nections of the automatic brake were not broken, although one 
side of the carriage was completely wrecked. With a good inter- 
communication it is thought this accident would not have 
occurred, 


Aw examination of the American Oficial Guide for June 
shows that the fastest trains now on the time-tables ure two on 
the Baltimore and Ohio Railroad, which are timed to run the forty 
miles from Baltimore to Washington in 45 min., without stops, 
making the rate of speed 53:3 milesan hour. No other train can 
be found which makes over fifty miles an hour, and the nearest 
approach to it is a train on the Pennsylvania Railroad, which runs 
from Jersey City to Philadelphia, making one stop, at an average 
speed of 48°3 miles an hour. On the opposition—the Bound Brook 
—line one train makes the distance from Jersey City to Philadel- 

hia at the rate of 45°9 miles an hour, without allowance 
or the four stops. The quickest train between Philadelphia 
and Baltimore runs at the rate of 41°6 miles an hour. he 
fastest long-distance run is that of the Chicago Limited on the 
New York Central and Hudson River Road, which averages 416 
miles an hour from New York to Albany, and 40°6 miles from 
Albany to Buffalo. What is the slowest enger train in the 
“Guide” is not easy, the American Railroad and Engineering 
Journal says, to determine, but an ‘‘ express” on a North Carolina 
line, which takes nine hours to run 100 miles—an average of 11°1 
miles an hour—is a very promising candidate for the honour, 


Tue American Locomotive Engineer tells the following:— 
A young fireman whose sole idea was to shovel on as much coal 
as — at every possible opportunity, tilled the fire-box up solid 
so badly on one occasion that his train arrived several hours late 
for want of steam. The engineer had tried remonstrance in vain, 
and concluded that some other method than precept was neces- 
sary. ‘‘ Mike,” said he, ‘take that scoop into the blacksmith 
shop and tell the boss blacksmith to give her a good bit less lead.” 
The engineer's face was as calm as a summer sea, and looked as if 
it might have been a masterpiece of Michael Angelo moulded in the 
best Spanish mahogany. ike took the shovel into the black- 
smith’s shop and repeated his order. The boss Vulcan cut off 
about din, from the edge of the scoop. Mike carried it back and 
asked the engineer how it would suit. ‘All right,” said the 
runner, ‘‘that was. the trouble ; she’ll steam to-night.” She did. 
Mike could not get more coai into the fire-box than she would 
burn, work as hard as be would, and after a few trips he got weak 
enough to tumble to the fact that a little judgment mixed with 
the coal was a good thing fora fire, and that, when he knew how, 
it was easy work to keep an engine hot with a scoop having oe | 
—— of ‘‘lead,” provided he did not work it in the corner all 
the time. 


THE following statement is published by the Russian 
Official Messenger in reply to certain criticisms which have appeared 
in the Russian newspapers as to the cost of construction and 
material efficiency of the Central Asian Railway :—‘‘ The St. Peters- 

Gazette inserted in its issue, No. 165, an article upon M. 
Vaclik’s brochure ‘The Trans-Caspian Railway; its Objects and 
Future.’ This article contained a large number of incorrect details 
concerning the construction and the development of the line in 
question. For instance, it states that the line cost 60 million 
roubles, whereas at the most the sum did not exceed 40 millions. 
It also affirms that to keep the road in a good state of repair five 
workmen per verst will be required, and that they will be worked 
without intermission, while in reality there will be needed very few 
more than ohe workman per verst for thistask. The assertion also 
that all the bridges on the line are made of wood is quite incor- 
rect, Asa matter of fact there exist a large number of wooden 
bridges on stone age across water channels, but none of these 
have a — width than 44 yards, All the other bridges, of 
which there are fifty-six, two of which exceed 90 yards in length, 
either are or soon will be made of iron, for which the necessary 
materials are now being deposited at the different spots. The 
sand deserts were regectented os an insurmountable obstacle to any 
regular attempt at exploitation, but, notwithstanding all these 
doubts and fears, the line now traverses those sands, and during 
the last three years has furnished a regular service of communica- 
tion, In face of these facts it is strange to find attempts made to 
diminish the importance of the a Railway, of which, 
by the admission even of our enemies, Russia has the right to 
feel proud.” 





NOTES AND MEMORANDA. 


AccorpinG to the last report of the State Superin- 
tendent of Mines for the State of Colorado, coal is being mined 
in fifteen counties, and the total area of coalfields for the State is 
estimated at 100,000 square miles, 


In London 2520 births and 1288 deaths were registered 
during last week. et ge for increase of population, the births 
were 205, and the deaths 460, below the average numbers in the 
corresponding weeks of the last ten years, 


Tue annual death-rate in London per 1000 from all 
causes, which had been 14°2, 14°5, 15°1, and 14°8 in the four 
preceding weeks, rose last week to 15°7. During the thirteen 
weeks of last quarter the death-rate averaged 16°9 per 1000, and 
was 3°0 below the mean rate in the corresponding periods of the 
ten years 1878-87. 


Tse annual rainfall in the Iberian Peninsula is very 
various, being no less than 138in. on the Serra da Estrella, and as 
little as llin. at Lérida, in Catalonia. In the yearly period the 
minimum fall at all stations occurs in July and August, and the 
maximum, generally speaking, about May or October, according to 
locality. Snow falls only in a few of the more elevated districts. 


At a recent meeting of the Paris Academy of Sciences 
a paper was read on the canals of the planet Mars, by M. Fizeau. 
The various circumstances connected with these appearances, as 
lately described by MM. Perrotin and Schiaparelli, suggest a strong 
analogy with certain phenomena of glaciation—parallel ridges, 
crevasses, rectilinear fissures often of great length and at various 
angles—-observed in the regions of large glaciers in Switzerland and 
especially in Greenland. 


Tue Cunard steamship Etruria, which left New York 
at 6 p.m. on Saturday, the 7th inst., arrived at Queenstown at 
3.50 p.m. on Saturday, having accomplished the trip across the 
Atlantic in six days, four hours, fifty minutes—the fastest passage 
from New York to Queenstown, From 6 p.m. on Saturday week 
to noon next day, she made 334 knots, on Monday 460, Tuesday 


running some ten miles from Black Hawk into a mountain mining | 452, Wednesday 454, Thursday 445, Friday 456, from 6 p.m. on 


| Friday to Queenstown 280. 


he whole distance run was 2881 
knots, and the remarkable uniformity in her steaming is shown in 
the circumstance that while the highest day’s average was 19°83 
knots, that of the whole passage was 19°34, 


As so much interest is being taken in obtaining photo- 
graphs of lightning flashes, Dr. Oliver Lodge suggests the use of a 
moving camera. A camera revolving or vibrating at any ordinary 
pace would probably, he says, give each single flash unaltered, but 
it might analyse multiple and complex flashes into their con- 
stituents. Whether it is better to make the camera revolve as a 
whole, or only the sensitive plate, or whether a revolving mirror 
should be used with a stationary camera, are questions for experi- 
ence to decide. One good method, if not too troublesome in prac- 
tice, would, he suggests, be to arrange a double camera, with com- 

nent axes parallel, soas to photograph the same flash in both 
ot but with the sensitive plate of one fixed, of the other 
rapidly revolving. Appearances really due to succession in time 
could be then easily distinguished, and might be capable of inter- 
pretation. { 


Amone the very useful scientific devices whereby move- 
ments record themselves in curves, photography, and a point 
moving on a smoked surface are perhaps those which yield the 
most delicate curves. Inthe French Société d’Encouragement, M. 
Mascart has called attention to a useful modification by M. Fénon, 
in which a bent tube of tempered steel forms a syphon, dipping at 
one end in a reservoir in ink, and at the other being shaped like a 
pen ‘point, which is brought near the moving paper—the sloped 
section outwards. Capillary force prevents outflow when the appa- 
ratus is at rest. A fine trace is produced by this pen, without 
interruption by the most rapid displacements, and without sticking 
when at rest. M. Woolf, of the Paris Observatory, has, Nature 
says, used the system for getting records of air-pressure, tem- 
perature, wind, &c., with the best results, The reservoir needs 
charging only once a week ; and using inks mixed with glycerine 
a single charge has been found to suffice for a barometer record of 
more than six months, 


THE report by Mr. W. Crookes, F.R.S., Dr. W. Odling, 
F.R.S., and Dr. C. Meymott Tidy, on the Thames water supplied 
to London during June, remarks: Attention has been called from 
time to time to the, for the most part, minute seasonal differences in 
the composition of filtered river water as it is supplied to London. 
Such a difference is noticeable when a comparison is made of the 
mean results of the examinations conducted during the past month 
of June, with the closely agreeing mean results of the examinations 
made in the previous months of Apriland May. Thus the mean 
numbers expressing the organic carbon, the oxygen absorbed, and 
the degree of colour-tint of the Thames-derived water supplied 
during the months of April and May being ‘157, ‘046, and 16-2 
a the corresponding numbers for the month of June 
were found to be ‘147, 038, and 11°6 respectively. Moreover, the 
maximum amount of organic carbon in any one sample examined 
in April and May being 183 part in 100,000 parts of the water ; 
the maximum amount found in any one sample examined durin 
last month was only ‘157 part, a proportion but little remove 
from the mean, or 147 part in 100, parts of the water. 


In the course of his lectures at the Society of Arts on 
the ‘‘ Protection of Buildings from Lightning,” Professor Oliver 
Lodge said:—‘‘The total maximum energy of a given area of 
cloud at a given height from the earth is easily estimated, for it is 
well known that as soon as the electric tension of air reaches the 
limit of about half a gramme weight per square centimetre, disrup- 
tion occurs, Supposing it all equally on the verge of giving way, 
the energy of the dielectric per cubic centimetre is therefore 
981 + 2 ergs, and per cubic mile is (4110 x 10-2) + (2 x 3 x 107) 
foot-tons = 70,000,000 foot-tons, Given, then, the whole area of 
cloud facing the earth, and its height when on the point of dis- 
charging at every point, and you have the number of cubic miles 
of strained dielectric, and an approximation to the energy of the 
storm at the rate of 70,000,000 foot-tons per cubic mile. The 
potential needed to give a spark a mile long is so enormous that 
the quantity of electricity required to give this energy need not 
be very great; 2176 x 108 electrostatic units of quantity per square 
mile would give a bursting tension. Now, 2°176 x 10" electro- 
static units is just about 70 coulombs, or not enough to decompose 
xy Of a gramme—} of a grain—of water. Faraday stated this, 
but it is often disbelieved.” 


AT a recent meeting of the Geological Society, a 
second note was read ‘‘On the Movement of Scree-Material,” by 
Mr. C. Davison, M.A. The author communicated the results of 
experiments continued for a year. He gavea figure in which a 
continuous line represented, in millimetres, the movements of the 
upper stone from week to week, while a contiguous dotted line 
indicated the mean ranges of temperature. The rate of descent 
does not depend solely on the mean range. He gave the following 
comparison of rates of descent :—Summer, 184 days, average daily 
range of temperature, 14°4 deg. Fah ; total mean descent in milli- 
metres, 8; rate of descent in inches per day, 00171. In winter, 
182 days, the figures were respectively 8 deg. Fah., 54, and 
00121. Thus the changes are not altogether proportional to the 
ranges of temperature, being relatively higher in the winter 
months. In considering the influence of rain, he observed that its 
effects are to slightly increase the rate of descent by diminishing 
the coefficient of friction, and by lowering the temperature, both 
as being itself generally colder than the air on the ground surface, 
and also owing to evaporation. He also observed that the rate of 


descent was nearly doubled during the latter part of the winter, 
chiefly owing to the effects of snow. 





MISCELLANEA. 


Tue Midland Steam Boiler Inspection and Assurance 
Company, Wolverhampton, has been amalgamated with the 
Scottish Steam Boiler Company, but the inspecting staff is retained 
and the business will not be interrupted. 


THE examination papers in machine construction and 
drawing at the recent examinations of the Science and Art Depart- 
ment will be worked out by Mr. Henry Adams, M. Inst. M.E., and 
published in the August and September issues of ‘“‘Science and 
Art.” 


Tue Chinese appear to be rather inferior as hydraulic 
engineers. A cable message dated Tuesday night last states. that 
the efforts to close the breach in the banks of the Hoangho river 
had so far resulted in total failure, after an enormous sacrifice 
of money and labour. ; 


Tue Highland Agricultural Society’s trials of engines 
and boilers, for which the Society has offered prizes, commence 
to-day. Amongst the conditions is one which limits the pressure 
of steam to 801b. It will be interesting to know what effect this 
low pressure will have on economy as compared with engines tried 
last year at Newcastle. . 


THERE has recently been added two more Artesian tube 
wells, 6in. diameter, to the system of coupled tube wélls in opera- 
tion at the Aldershot Waterworks to meet the additional require 
ments of the Government forthe Camp. These wells have each 
been completed by Messrs. Le Grand and Sutcliff, of London, to 
the depth of 280ft. in the short space of five weeks, manual labour 
only being employed, 


Ir appears that continental weavers are beginning to 
see that they need not work and starve too. About 1000 weavers 
are now on strike at Briinn. The demands now put forward are 
seemingly ridiculously mild, but they help to show why our 
weavers compete with difficulty against the cheap labour of the 
highly educated countries. The strikers claim a minimum weekly 
wage of 8fl., and demand the abolition of night labour. 


AT a conference of the Chambers of Commerce of 
Bristol, Swansea, Newport, and Cardiff, held at Bristol on Wednes- 
day, it was resolved to approach the Government in favour of 
acquiring Lundy Island as a harbour of refuge for the Bristol 
Channel. Plans were produced, one of which gave an estimated 
cost of £600,000, and another a million. It was proposed that the 
cost should be defrayed partly by the Government and partly by 
the Underwriters’ Association. 


On the 27th inst., Prince Albert Victor will open the 
new lock on the Ouse, about five miles below the city of York. 
The new lock has been constructed with a view to admit of larger 
vessels passing from the Humber up the river Ouse to York. The 
occasion will be celebrated by the presentation of the freedom of 
the ancient city to the Prince, who will also receive an address from 
the Lord Mayor and Corporation, and afterwards dine at Naburn 
with that body and a large number of invited friends. 


On the 13th inst., the London Sea-water Supply Bill 
was passed by the Unopposed Bill Committee of the House of 
Commons. By this Bill, which has now received the sanction of 
both Houses, an extension of time is granted until July 18th, 1890, 
for completing the works authorised in 1881 for bringing a sea- 
water supply to London from the parishes of Lancing, Bramber, 
and Steyning, in the county of Sussex. The reservoirs in the 
metropolis will be near Clapham Junction, and in the parish of St. 
Peter and St. Paul, Hammersmith. 


Tue Waterworks Committee of the Wolverhampton 
Corporation have entered into a contract with Messrs. Hathorn, 
Davey and Co., Leeds, to supply a pair of new engines of something 
over 300-horse power for pumping purposes at the Cosford pumping 
station. The engines are to be of a new design recently invented 
by the firm, who guarantee satisfactory performance of the work 
required. The cost will be £1300 less than for the ordinary type 
of pump. The new engines will place the Committee in possession 
of a duplicate pumping plant to provide against any possible 
breakdown. 


On the 25th inst., the British Society of Mining 
Students will hold its annual meeting at Sandwell Park Colliery. 
Members will be able to see the famous thick or ten-yard coal. 
Amongst other things to be reckoned in the plant of the colliery are 
a 10ft. diameter upcast shaft, two 15ft. diameter winding shafts, 
440 yards deep each, two pairs 36in. winding engines, 6ft. stroke, 
sixteen cylindrical boilers, four Lancashire boilers, hauling and 
pumping engines, a Waddle fan, 35ft. diameter, surface endless 
chain haulage, underground self-acting endless chain haulage, 
underground endless rope haulage, extensive inset arching, 20ft. 
diameter, and exhaust injectors on winding engines. 


In continuation of a series of blasting operations, a big 
shot was fired at the limestone works of Messrs. T. Beswick and 
Sons, Peak Forest, near Buxton, on Wednesday afternoon. Forty 
feet below the surface the rock had been tunnelled a course of 80ft., 
turning both right and left, and in a chamber at the extremity 
two tons of powder were placed. The fuse was fired by Mrs. 
Beswick, and the explosion, watched by hundreds of people who 
lined the hill-sides, occurred in 18 minutes. The rock lifted in the 
centre like a huge cone, and then fell in a broken heap almost 
ready for trucking. It is estimated that 50,000 tons was quarried, 
the experiment being every way successful. 


Maurice B, Friyny, Dr. R. J. Gatling, and others 
recently obtained a charter in the circuit court of Richmond for 
the incorporation of “The Gatling Ordnance Company.” The 
company will have control of the patents of Dr. Gatling, obtained 
in the United States and foreign countries for the improvements in 
manufacturing steel guns. The capital stock is to be not less than 
1,000,000 dols., nor more than 5,000,000 dols. The principal office 
is to be in Richmond, but the plant will be located in New York. 
The charter was obtained here to save the heavy tax im by 
the State of New York. The officers are:—President, Theodore 
Moss; secretary, Myre H. Frank; treasurer, William H. Brown; 
directors, Dr. R. J. Gatling, E. H. Cormeck, M. H. Frank, John §. 
Wise, William Brown, Theodore Moss, James H. Motley, Robert 
Mannheimer, and Maurice B, Flynn. 


THE Corporation of York have unanimously resolved 
to carry out works of sewerage and sewage disposal for the city. 
The City Council in 1886, after an exhaustive inquiry respecting 
the works of various eminent engineers, entrusted to Mr. James 
Mansergh, C.E., of London, the preparation of a scheme, and in 
February, 1887, Mr. Mansergh laid before them excellent alterna- 
tive schemes described and illustrated in great detail. Mr. E. G. 
Mawbey being appointed city surveyor of York in June, 1887, has 
recently been associated with Mr. Mansergh in the consideration 
of this question, and the sch now unanimously adopted is an 
amended one submitted by these two gentlemen, which was pre- 
pared in order to reduce as far as practicable, without sacrificing 
efficiency, the originally proposed expenditure. It consists prin- 
cipally of intercepting sewers, together with new tributary sewers, 
for that portion of the city which has been added by the Extension 
and Improvement Act of 1884. The sewage will have to be 
pumped, and the system of disposal is intermittent chemical pre- 
cipitation ; the estimated cost is £93,250. The scheme is to be 
laid before the Local Government Board with the least possible 





delay. The Corporation of the City of York have by a very large 
majority resolved to increase the salary of the city surveyor, Mr. 
E.G. inneter, Assoc. M, Inst. C.E., from £350 to £500 per 


annum, 
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HIGH-PRESSURE BOILER WITH FORCED DRAUGHT. 
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A NEW STEAM ENGINE. 
By Mr. H. TURNER. 


Axsovut three years ago I investigated very minutely the 
matter of steam working at what was then thought very high 
pressures, cay, 150 Ib. per square inch above the atmosphere, as 
applied to the triple expansion engine. I thought that the loss 
of vacuum on a large proportion of the piston surfaces, and con- 
siderable back pressures being obtained instead, must, in a great 
measure, neutralise the great advantage to be obtained by the 
steam at high pressures being capable of being used very ex- 
pansively, 

I constructed an indicator diagram, as the one shown marked 
No. 1, upon which I drew the ratios of the cylinders to each 
other, lengthwise instead of diametrically, and the pressures in 
divisions of 101b., each yy of an inch indicating 1lb., these 
divisions being parallel to the atmospheric line. I then drew 
an adiabatic expansion curve, as if the steam were working in 
one cylinder only. I then traced on indicator diagrams which 
were taken from a triple expansion engine, understood to have 
given very good results. The losses through back pressures, 
and the loss of vacuum on the surfaces of two pistons out of 
three as a total, seemed to me to be very unsatisfactory, espe- 
pecially as when computed the efficiency was found to be equal 
ouly to 51°383 per cent, of the total duty denoted by the adia- 
batic curve. | 

I then turned my attention to the use of very high-pressure 
steam, say of 150 lb, to 160 lb. per square {inch, and originated 
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the idea and the fact thatif [== pe =—=1/2 S 
the same surface as in the = © 
three pistons of the triple acme © 6) 
expansion engine were put © 
into two pistons only, of -: Q | © 
suitable proportions and size, 7h — 
the back pressures and loss 5 od F y 
of surface for vacuum would i \ ie 
be very materially decreased ; = 2 \ ( \ 
but the difficulty was how : m )- 
to prevent the low temper- 
ature of the receiver from 
affecting the efficiency of oO Se 
the high-pressure cylinder. 
Mr. Ashlin and myself 
devised {a heat-retaining 
receiver, to act as a break, or partial separation, between the | above and below the atmospheric line in the triple expansion 
high and low-pressure cylinders; but it is quite manifest to all | engine is about neutralised by the losses above the expansion 
engineers that the most serious losses to this class of engine are | line in the high-pressure compound engine. In tracing No. 2, 
those caused by the steam expanding into a receiver of large | which shows—as in the case of the triple expansion diagram— 
size without doing any adequate duty, and the great loss caused | indicator diagrams taken from a high-pressure compound engine 
by radiation, the large-surfaced low-pressure piston, and cylinder, | which was understood to have done remarkably well, the effi- 
&e., being subjected to the low temperature of the condenser. | ciency equals 52°682 per cent. of the total duty, as shown by the 
As the steam, when admitted into the low-pressure cylinder, | adiabatic curve, the steam working in one cylinder only. It 
comes in contact with cold surfaces, which require reheating, | will be remarked that the efficiency of the high-pressure com- 
it must part with a certain amount of heat itself, and the pres- | pound engine is slightly higher than that obtained by the triple 
sure in consequence is caused to fall, and the efficiency therefore | expansion engine. 





will be materially decreased. The difference in the loss of duty 


Since the first trials of the high-pressure compound engine by 
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a Liverpool steamship company I have turned my attention 
towards improving the conditions under which the steam 
engine and boiler are at present placed, so as to minimise the 
losses so apparent in the two types of engines which have been 
previously named, 








Diagram A 


MEAN PRESSURE 


Ratio of high-pres- 
sure cylinder to 
intermediate cylin- 
der = 1°0 to 2°64. 


AND __ PASSAGES 
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0,5 





CLEARANCE 









Enginerr 


Firstly, to obtain the smallest loss possible through back 
pressures, it is desirable that each complete engine should have 
but two cylinders, therefore should be of the compound type; 
and it is necessary that the difference in the diameter should 
















































































| high-pressure cylinder in vertical engines at the bottom side, 
| and exhausts directly through the middle cover into the low- 
| pressure cylinder. Thirdly, the steam pressure in the cylinders, 
| particularly in the low-pressure cylinder, should be maintained 








is drawn into the cylinders, and afterwards expelled and forced 
into the ashpits of the boilers, causing an automatic forced 
draught. The only thing required to done for obtaining 
extra piston speed is to open out the engines and throttle-valve, 





| so as to obtain a large range of expansion, the temperature | and to give the necessary attention to the coal supply. In this 
Working Steam Pressure Above Atmosphere, 150 lbs. 
61s lbs, x 1 = 618 Ibs. 139°0 x 1° = 1390 lbs, 
23°5 5, x 2°64 = 66°792 ,, 49°1 x 2°64 = 129624 ,, 
96 5, X 2°64 X 2°6929 = 68°2488 ,, 16°1 X 2°64 x 2°6929 = 114°459 ,, 
Total - 196°8408 lbs, Total .. 883°083 Ibs. 
* 1968408 _ prrac 
S sssoss ~ 72888 
= 
2 
~ The efticiency ouete 51°383 per cent. of the theoretical total duty, . 5 
3° which is shown by the adiabatic curve. = : 
} * . 
o> 4 < 
= Ratio of intermediate cylinder to low-pressure cylinder = 1°0 to 2°6929. ry S 
g &s 
2: ¢ 
= i nl 
3 
+d 


being added to instead of being taken from—as is the case in 
the high-pressure compound engine; but it must not be by the 
means of steam jacketting, for it is too costly and not 
thoroughly efficient. But this most necessary work should be 
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‘ 2 Diagram B 
2 | = 
= gw 3 Working Steam Pressure Above Atmosphere, 150 lbs. 
= on 
& Lil = 85°45 Ibs. x 1 = 85°45 Ibs, 1322 Ibs, x 1 = 132°2 Ibs. 
= [| = 1115 ,, x7 = 1805 ,, 25°45 ,, X7= 17815 ,, 
. an —_ 
: ao i mo ok « 4 . 
e: = Total 168 50 Ibs. _ 0°52682 Total .. 310°35 Ibs. 
<: <3 310°35 
wl os r Ta] 
$! 4 Efficiency equals 52°682 per cent. of the theoretical total duty, 
= which is shown by the adiabatic curve. 
= ors! , 
oy Bas tc Chay, Ratio of cylinders, 1 to 7. 
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be as great as possible, consistent with terminal pressure. On 
diagram C, which shows an indicator diagram for my new 
type of engine, the ratio of the areas of the cylinders is as 1 to 


With 225 lbs. 

































































done if at all possible without cost or waste; and for this pur- 
pose I have had recourse to the use of part of the waste heat 
contained in the gases, and which would have escaped 


156°9x 1=156°9 Ibs, 195°9 x 1=195°9 lbs, 






























11°15 lbs. mean pressure. 
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new plan of engine the losses above and below the atmospheric 
line—as in the triple expansion engine—are very much 
minimised, and those which take place above the expansion line 
—as in the high-pressure compound engine—in a great measure 
disappear, the steam being kept dry and elastic 
during the whole range of expansion. 

Diagram C shows an indicator diagram for one 
of my new engines, using steam of 225 lb. pres- 
sure per square inch above the atmosphere, and 
the ratio of the areas of the cylinders is 1 to 11. 
The steam is cut off at 4°5 tenths of the stroke. 
Upon the same diagram are traced lines showing 
the steam as being used at 160 1b. pressure above 
the atmosphere, with a cut off at 6°75 tenths of 
the stroke. With 225 lb. pressure per square 
inch, as previously stated, the efficiency equals 
0°74309 of the theoretical total duty, which is 
shown by the adiabatic expansion curve line, 
and which denotes the steam as working in one 
cylinder only. With 160 lb. pressure per square 
inch, and the steam being cut off at 6°75 tenths of 
the stroke, the efficiency equals 0°72468 of the 
theoretical total duty. With 225 lb. pressure the 
gain in the new engine and boilers above triple 
expansion engines, with 1501b. pressure and 
cold air supply to boilers by means of forced 
draught, is 52°94 per cent., viz, 44°61 per 
cent. gain in the engine, and 8°33 per cent. 
gain in the boilers, With: 160 Ib. pressure the gain 
in the new engine and boilers, above triple-expansion 
engines with 150 Ib. pressure, and cold air supply to 


so 


25°45 lbs, mean pressure. 
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With 225 lba, 

















Diagram C 9 Preamnre. 21°3 x11=284°3 ,, 30°05 x11=330°55 ,, opreasure 
- ee —e “74 
225 Ibs. pres- 0°52682 Total = 391-2 Total =526°45 5 
§e12_2 ee) sure cut off a “—sen-ak =0°74909 ee ln 
f . < - 526°45,, 
| 4°5, 0°21627 0° 22926 
| at 10 ths. “a 
78 021627 x 100 Ss oA . i 0°22926 x 100 
: 052082 = 41°05 % gain in the Engines. With 225 lbs. presssure the —~o-5i3sg—s = 44°61 % gain in the Engines. 
a 8°33 % gain in the Boiler. ( efficiency equals 0°74309 of ° 8°33 ©, gain in the Boilers. 
i : ~ the theoretical total duty, — 
He jt 49°38 7, ete above compound en- ( which is shown by the adia- 52°94 ¥ total gain above triple expan- 
& aan 160 lbs. pres- gines with 150 lbs. working steam pres- | batic curve. sion mr with cold air supply to 
- sure cut off sure per — inch, and ee | boilers by forced draught, and with 
is ot 8754, to boilers by means of forced draught. 1501bs. working steam pressure p. 5q. in. 
Ss Li ion ° 
; With 160 lbs. 160°7 X 1=160°7 | 121°7x 1=121°7 With 160 lbs, ; 
i= - Ratio of cyls. pressure. 30°05 x11=330°55 | 21°3x11=234°3 essur'e. g 
ae LJ 1 to 11: “72468 — | -—— With 160lbs. pressure the 0°72468 = 
’ _ 0°52682 Total =491°25 Total = 356°0 oficteney equals 0°72468 of 0°51383 = 
a ceinene - m = e theoretical total duty, apeaptscend ~ 
= - 0°19786 856°0-+- 491°25 = 0°72468 which is chown by the adia: 1-21085 . 
| _— S _— $ 
; : 019786 x 100» : oe 0°21085 x 100 S 
‘a = J —~9-59682 = 92 '55 % gain in the Engines. —~o-51ggg—« = 41°03 % gain in the Engines 3 
: x2 8°33 % gain in the Boiler. 8°33 % gain in the Boilers. 4 
= 7 4 ppg a Po - 
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11; and it is obvious that the loss through back pressure is 
brought to the very minimum, and it is likewise the fact that 
the vacuum acts on a very large surface of piston indeed. 





Fig 3 


(29.940 MEAN PESS* 


wave 


Diagram D 





through the funnel, a certain amount of heat being 
absorbed by a quantity of air sufficient for the supply to 
the furnaces of the boilers, and which heated air, by 











26,8671+37,9912@64,8583 [:H:P 





Steam pressure per square inch . = 122 Ibs. 
Vacuum ,, is = 25 inches. 
Temperature of heated air = 275 deg. 
Revolutions per minute .. -- = 808 

Grade of expansion... .. .. .. .. = 2d. notch. 
Ccnsumption of coal per hour per I.H.P.= Under 1 Ib, 
Diameter of high-pressure cylinder .. = ches. 
Diameter of low-pressure cylinder = 17} inches. 


Secundly, the losses through the passages ard clearances should 
be as small as possible, and to effect this object the engine is 
made of the tandem type, the cylinders being single-acting, the 
steam acting on one side of each piston only, and enters the 


Fig. 4 
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Stroke of pistons, single-action .. 

Ratio of areas of cylinders .. .. .. = 

Total effective heating surface in boiler = 88 square feet. 
= 2°92 


” grate ” 
Heating surface per1.H.P. .. 


= 10} inches, 
1 0 


” ” 


- wm 8568 ,, 
Grate a i Saveasr ion MEN ns 
Indicated H.P. per square foot of grate = 22°26 


filling the cylinders on the atmospheric side of the pistons, 
maintains, and adds to, the temperature of the surfaces, 


especially of those of a large cylinder and piston, The air, 
which is heated in a receiver placed at the base of the funnel, 
¢ 





boilers by means of forced draught, is’ 49°36 per cent., viz 
41°03 per cent. gain in the engines and 8°33 per cent. gain 
in the boilers. With 225 lb. pressure the gain in the new 
engine and boilers, above high-pressure compound engines 
with 150 Ib. pressure, and cold air supply to boilers by 
means of forced draught, is 49°38 per cent., viz., 41°05 

cent. gain in the engine, and 8°33 per cent. in the boilers, 
With 160 lb. pressure, the gain in the new engines and boilers, 
above high-pressure compound engines with 1501b. pressure, 
and cold air supply to boilers by means of forced draught, is 
45°88 per cent., viz., 37°55 per cent, in the engines, and 8°33 per 
cent. in the boilers. The saving in the weight of machinery, 
boilers, with water, &c., saving in the consumption of coal, in 
maintenance, and in the number of men required in the boiler- 
room, is obvious. The saving in the first cost of the machinery 
per indicated horse-power is also evident. 

A small trial engine has been constructed at Birkenhead by 
the firm of Messrs. George Bayliff and Son, of the Wirral 
Foundry, from my designs. The description, and some of the 
important features, are as follows :—An important feature in the 
engine is in the arrangement of the cylinders and valves, by 
means of which arrangement the — are used alternately 
for steam pressure and for forcing hot air into the ashpit of the 
closed furnace of the boiler; and as the air is drawn round the 
tubes of a heater in the uptake two objects are attained: (1) 


“The heated air raises the temperature of the cylinders equal to, 


or greater than, that of the incoming steam; and (2) an auto- 


‘matic’ forced’ draught is created. ~In the “engine—page 52 


—only one pair of cylinders is shown; but it is the intention to 
use two, three, or more pairs for large steamers, each pair work- 
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ing on a separate crank, The high-pressure cylinder is placed 
above the low-pressure cylinder in this vertical engine, the two 
pistons being fitted to one rod, and work onecrank. The steam, 
after having acted in the upstroke of the high-pressure cylinder, 
passes direct through the valve box O to act on the down stroke 
of the low-pressure cylinder, thus acting only on the underside 
of the high-pressure piston, and on the top side of the one 
for low-pressure; the vacuum, likewise, acts only on the top 
side of the same piston, In the opposite strokes, heated air 
is drawn from D—Fig. 5—to the top side of the high- 
pressure and to the bottom side of the low-pressure pistons, and 
forced into the ashpit and through the furnace of the boiler. 
The high-pressure cylinder is 6in. diameter and 10in. stroke ; 
the low-pressure cylinder being 17jin. diameter with the same 
stroke. The difference in the two diameters will, no doubt, 
appear very great, but while the vacuum is acting on the 
low-pressure piston—as shown in the diagram D—it will 
be seen that the high-pressure steam is forcing up the high- 
pressure piston, the down stroke being due to the expansion of 
the steam acting on the top side of the low-pressure piston. If 
the vacuum, therefore, be deducted from the low-pressure dia- 
gram, and added to the high-pressure diagram, it will be found 
that the pressures in each stroke only vary an amount necessary 
to overcome the weight of the moving parts to be raised in the 
upstroke. The valve chest H may be constructed in one with 
the chamber E, which connects the two cylinders, or separately, 
according to the size of the engines; Hy, is the steam port to 
the high-pressure cylinder, H® to the low-pressure, D being the 
exhaust leading to the condenser. The valve is of the piston valve 
type, and consists of two metallic packed valves, M and M?, com- 
bined in one with the spindle, and actuated by the link motion. 
The valve chest H has an annular steam passage U communi- 
cating with the stop valve C, The circular liner R has a 
number of triangular-shaped ports, R}, R*, R*, R4, opening into 
the belt U, and to the exhaust D. The valve has three circum- 
ferential grooves, N, P, Q, the groove N communicating the 
port R! to the steam belt U, and the port R* to the steam 
passage H!; the groove P couples the port R? and the 
central passage in the valve, by which the steam is led to the 
bottom of the valve M’, and enters the port R* as it uncovers 
and passes through H? to the low-pressure cylinder ; the groove 
Q opens the port R*, allowing the exhaust to pass from the low- 
pressure cylinder to the condenser through D. The piston rings, 
or valve faces, are shown at S!, S?; the pistonS acts as a 
balance valve only ; piston S! is for the admission and exhaust 
of steam in the high-pressure cylinder, having a large amount of 
lap to insure an early cut-off; piston S* forms a division 
between the high and low-pressure exhaust; piston S! 
is for the admission and exhaust of steam in the 
low-pressure cylinder, being provided with a late cut-off. 
The small amount of advance in the excentrics required for the 
valve S*, and the large amount required for the valve 8S? to 
obtain the early and late cut-off, is accomplished by means of 
the links, which are attached to the lower side of the excen- 
tric rings, and give the necessary variation in the movement of 
the link motion, The hot-air chamber O consists of a vessel 
containing four sub-chambers, which communicate in due order 
by means of metallic valves with the atmospheric sides of the 
pistons and the ashpit of the boiler’s furnace. 

The boiier consists of a cylindrical shell with a tapered flue 
and a nest of return tubes; these tubes are shown at the side of 
the flue, but for large boilers they would be placed at the top, 
as in an ordinary marine boiler. The crown of the furnace has 
a fire-clay—or other refractory material—lining, with an air 
space between it and the plates, in communication by means of the 
pipe F with theair pipe G from the valve chest. In the uptake 
is fixed an air-heater D, Fig. 1, fitted with vertical tubes, through 
which the waste gases are conveyed to the funnel; diaphrams are 
placed at intervals as shown, to deflect the incoming air, and 
so absorb as much heat as possible from the outgoing gases by 
means of the tubes. The pipe F, which connects the air pipe G 
with the air casing of the furnace, is fitted with a double-seated 
valve A in the valve-box B, by means of which the air may be 
shut off from the furnace, and led either to the funnel direct or 
to the waste pipe H. With a single furnace boiler similar to 
the one shown on page 49 this operation is necessary when 
firing up; but with more furnaces than one the draught 
can be directed to those with the doors closed. Trials of 
several and many hours’ duration have been made with the 
engine described, with highly satisfactory results. These 
are shown by the indicator diagrams on Figs. 3 and 4, 
and the tabulated data and results accompanying them. A 
strong and powerful brake was attached to regulate the revolu- 
tions of the engine, and when the above-named diagrams were 
taken the steam stop-valve was but one-half open. With the 
same brake load applied the stop-valve was opened fully, and 
the expansion put on the first: grade or notch, and the number 
of revolutions was increased to 480 per minute, equal to 840ft. 
velocity of piston per minute, With this high speed the boiler 
maintained, or rather gained upon, the normal working pressure, 
After careful measurement of the coal, it was found that the 
consumption was found less than 11b. per indicated horse- 
power per hour, which verifies the percentage of saving shown 
on the indicator diagram C. 

It is proposed to place this trial engine in a small yacht as 
soon as arrangements can be made. 

Chapel-street, Liverpool. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Costa Rica—Trade of San José in 1887.—The past year has 
been prosperous and successful throughout. As the country 
progresses in prosperity, so the different lines of steamers seek 
to obtain part of its produce. During the past year agreements 
have been entered into by the Minister of Marine with the 
Hamburg American, Hamburg Pacific Dampschiff, and the Mar- 
quis de Campo’s Central American line trading between Panama 
and San Francisco, for touching at least once a month at the 
ports of Limon or Punta Arenas. The latter line, which tried 
to compete with that of the Pacific Steamship Company, has 
been withdrawn, an understanding between the companies 
having been made. The Government has granted a concession 
of about 7000 acres of farm land in the district of San Carlos to 
a Belgian, for the purpose of forming a European colony and 
cultivating the land with cereals, the introduction of all agricul- 
tural implements, foreign cattle, and seeds for- the said colony 
being exempted from duty. A similar concession has been 
granted to Marco Aurelio Soto, ex-President of Honduras, for 
the formation of societies or syndicates, with the view of making 
known the natural products and riches of the country, and.who 
would come with capital to establish agricultural, mining, and 
other industries, to which end the Government concedes about 
7000 acres of land, and guarantees for ten years all existing 
laws and privileges favouring these classes of industry, All 





agricultural implements and machinery can be introduce 

free of duty, also all accessories, cattle, aud luggage of 
colonists and labourers joining the works. During the 
past year the Government gave its approval to the forma- 
tion of the following companies in Costa Rica:—Costa Rica 
Market and Tramways, Limited, capital £50,000, in shares 
of £10 each; Costa Rica Mining Company, Limited, capital, 
£80,000, in shares of £1 each; Costa Rica Railway Company, 
Limited, capital £1,800,000 in shares of £10 each; La Industria 
Algodonera, or Cotton Manufactory, capital £15,750, in shares 
of £11 15s. each; Molino Victoria Flour Mill Company, 
Limited, capital £20,000, in shares of £1 each; agreement 
between the Costa Rica Railway Company, Limited, and the 
River Plate Trust, Loan, and Agency Company, for the cultiva- 
tion of 800,000 acres of railway land. There have been various 
smal! changes in the tariff. Galvanised iron and its nails are to 
be free of duty and wharfage for five years from May 26th, 
1888. Articles for agricultural or building purposes in the 
district of Port Limon are exempted from payment of duty 
until July 22nd, 1889. The mining industry is at last making 
progress, and promises well in the future, now that the 
prosperity of the country is attracting the attention of foreign 
capitalists. In August last the Trinidad gold mine was formed 
into a company in London, with a capital of £80,000, in £1 
shares. The mine is now being provided with the best and 
newest machinery, and a mill is being erected capable of working 
100 tonsa day. The negotiation of another mine, La Union, is 
now pending, in the sum of £120,000, in California, but the 
probable buyers are believed to be London capitalists. From 
accounts and reports given by several mining engineers 
who have examined mines during the last two years, 
valuable metals exist in several parts of the country, 
and it only requires capital to work them profitably. The 
progress of the railway has been delayed by floods and 
scarcity of labour, especially during the coffee season 
—May to December. To obviate the latter difficulty, the con- 
tractor, Mr. M. G. Keith, has brought labourers from Barbados, 
Fortune Island, Jamaica, and latterly, 762 Italians direct from 
Italy. The machinists, mechanics, drivers, and train hands 
are mostly all American or English. The tramway in Cartago 
is progressing, and will shortly be completed, though some 
delay has been caused by the non-arrival of material from 
England. Much building, both private and public, is in pro- 
gress, and there is room for bricklayers, labourers, plumbers, 
tinsmiths, &c. A knowledge of the Spanish language, though 
not absolutely necessary, would greatly enhance their probability 
of success. The climate on the whole is healthy, especially in 
the interior, there being neither excessive cold or heat during 
any portion of the year. The interior debt of £525,000 has 
been paid off three months before the time fixed, and since 1886 
£21,875 of Government notes have been withdrawn from circula- 
tion. The strict way in which the debt has been paid off speaks 
well for the administration and resources of the country. 

Ecuador: Trade of Guayaquil for 1887.—Owing to a favour- 
able season for all classes of Ecuadorian produce, with excep- 
tionally large crops, and to an uninterrupted period of political 
tranquillity, the past year has been a very prosperous one for 
this district both in the import and export trades. British 
shipping, though showing a decrease under that of 1886, owing 
to quarantine arrangements on account of cholera and yellow 
fever, still forms 75 per cent. of the whole. The import trade 
has been very active during the year; and this, together with 
the prospects of sharing in the export business of Ecuador, has 
induced steamers of various lines, viz., the Chilian Compahia, 
Sud-Americana de Vapores, the French Company Maritime du 
Pacifique, and the German Hamburg Pacific and Kosmos Steam- 
ship lines to come here, with the result of a temporary dimi- 
nution in the rates of freight and an increase in the value paid 
for Ecuadorian produce. The works on the Zarama gold mines 
continue. New machinery has been put up by the Quebrada 
Mining Company, who are shortly expected to commence 
mining. The Compafiia Esplorado ra de Minas has acquired 
about eighteen mines, and is sending its representative to Europe 
to endeavour to make arrangements for capital to work the 
same. A new English company has undertaken the exploration 
of another group of mines in Zarama, and has sent out an engi- 
neer and materials for the purpose, but no decisive results have 
been obtained sufficient to warrantan opinion being given as to the 
ultimate success of these new enterprises. The work on the con- 
struction of the railway towards Sibambe has been going on with- 
outinterruption throughout the past year,although the contractor 
has suffered from the scarcity of labour. The same contractor, 
Mr. M. I. Kelly, obtained from the last Congress a concession 
for the building of a new railway, 133 miles long, to connect 
Yaguachi with a point opposite this city, and within a distance 
of ten miles by ferry. Work was begun in October, and every 
endeavour is being made to finish the line and have it in opera- 
tion by June, and so give a continuous rail from Guayaquil to 
the Cordiclera. Some weeks ago a limited company was formed 
to complete the railway and work it during the twenty years of 
the concession. Much is expected from this enterprise, as it 
will doubtless largely increase the traffic over the existing line 
from Chimbo to Yaguachi, and beyond, and have a considerable 
effect on the development of the agricultural interests through- 
out this section of the country. The capital for the new line 
has all been subscribed in this republic. The Government is 
extending the national telegraph lines in the north, and it is 
expected that in the early part of the new year these lines will 
join the Colombian telegraph line to Bogota, thus putting 
Ecuador in direct communication by wire with that republic. 
Extensions are also projected to the south through Machala, 
Zarama, &c. 

Russia — Advantages offered to American merchants.—The 
United States Cunsul-General at St. Petersburgh reports :—All 
information points to a general revival of prosperity. Manu- 
facturers of iron and steel products speak encouragingly of the 
future. They have large orders on their books, more contracts 
are offered than they can undertake, and they are working at a 
profit—something unknown for a series of years. In view of 
this revival of trade, it would be wise for our manufacturers 
and merchants to endeavour to find an outlet for some of their 
products in the markets of this country. The following list 
comprises some of the most saleable American products; but a 
close examination and correspondence with: Russian merchants 
will lead to a marked increase in the catalogue: Agricultural 
implements and machines, cotton gins for Asiatic Russia, 
improved machinery of all descriptions, labour-saving machines 
of every kind, machines for increasing the heating and illumina- 
ting power of gas, machines for increasing the illuminating 
properties of Russian petroleum, which has a specific gravity of 
‘840, as compared with ‘800—810 for the American product, and 
emits a dim, smoky light and a disagreeable odour ; railroad 
supplies. Owing to the heavy duties on iron and steel manu- 
factures, lightness combined with strength is an important 
element in all machinery designed fcr this market. If the 
articles offered for sale are of the highest-grades and superior 
workmanship, there is no difficulty experienced: in finding - pur- 





chasers at remunerative prices; but it is useless to attempt com- 
petition in the common and lower grades of manufactured articles. 
The German workshops and the “ Kustar,” or peasant artisan, a 
class peculiar to Russia, fill these markets with all such wares at 
prices which would astonish an American mechanic. Another 
fact rendering it necessary for the American merchant to act 
with promptness in endeavouring to obtain a foothold in these 
markets is the certainty of a heavy increase in the Russian 
tariff. The intention and policy of the Government is to carry 
out the doctrine of Protection to its final analysis. Many 
Russian statesmen believe that everything necessary to the 
comfort and well-being of the population can be produced within 
the Empire, that Russia is not dependent upon foreign importa- 
tions, and that for the success of its manufactures it is only 
necessary to place an import duty high enough to be a bounty upon 
foreign articles. They believe that this will stimulate Russian 
manufacturers to embark in their production, or at least induce 
foreign capitalists to move here and produce the same goods out 
of Russian material and with Russian labour, and in either 
event Russian industry is built up, and Russian money kept at 
home. For this reason the duties on some manufactured 
articles are almost prohibitory, and in the course of time will be 
entirely so. A Chinese wall is being erected round every indus- 
try practicable in the Empire. Protective duties in every way 
equivalent to bounties will be placed on every manufactured 
article, and a splendid field opened to American enterprise. No 
country offers such opportunities to the manufacturer with 
capital and industry, for where the Government views askance 
every foreign manufactured article, it welcomes the manufac- 
turers entering Russia to make the same article. It grantsevery 
facility, and if the enterprise be worthy, and likely to benefit 
the country, State aid and subventions are not impossible. 
Russia teems with undeveloped resources, awaiting either the 
increase of her own means or the introduction of foreign capital 
to utilise them. 

The United States Acting Consul at Moscow reports:—The 
steady increase of duties upon importations of every description 
of goods has benefitted but few. It has been the cause of 
developing manufactures in Russian Poland, where the cotton 
industry, iron trade, and woollen manufactures have assumed 
largely increased proportions; but this has only brought on a 
depression in the same industries in other parts of Russia, 
followed by the results of serious competition and over- 
production. The present offers more than ordinary inducements 
for American manufacturers desiring to gain a footing in the 
Russian markets to make an effort. Makers of machinery and 
tools will do well to study the Russian Customs tariff, and those 
who can best adapt themselves to its requirements will carry 
the day. A large importer of machinery here had among some 
tenders for the supply of steam engines one for £745 and one 
for £994, both of which suited his purpose equally well. He 
was compelled to take the latter, because the cheaper engine, 
being so much heavier, would with the duty added to it have 
been the more expensive of the two. It should therefore be the 
great aim of all manufacturers to produce, by using the best 
material, as light an article as due regard to strength will allow, 
especially as there is reason to believe the rates of duty will 
again be increased. 

Russia : Trade of Warsaw in 1887.—There was a consider- 
able falling off in the imports from Great Britain during 1887 
chiefiy in textiles. In addition there was a decrease in agri- 
cultural implements and machinery, Birmingham goods, 
Sheffield cutlery, and tools. The only articles which held their 
own were power looms and spinning machinery. The cause of 
this falling off in British trade is that ever increasing duties are 
gradually making it impossible for foreign manufacturers to 
send goods to this country. There was a further decrease in 
the trade of Warsaw during 1887, and although this seems to be 
reaching its climax, experienced business men who have locked 
closely into the question hold that the crisis is by no means 
over. Nothing can better depict the disastrous state of the 
trade of this city than a comparison of the numbers of agents, 
brokers, and wholesale dealers in Warsaw—on February, 15th, 
1884—738 ; and on February 15th, 1888—345. In consequence 
of the diminished importation of foreign manufactured goods 
many small manufacturers have lately taken to producing 
articles which were formerly imported from abroad. Nearly all 
these manufacturers are in a small way, but they are making 
progress, and besides supplying the city and neighbourhood, their 
goods are bought up by Russian merchants for the inland 
markets, and Warsaw, which until recently was a commercial 
city, is now becoming an important industrial centre. The 
exportation of Polish manufactured goods to the East was 
inaugurated last year, and in consequence of the lowering 
of the rate of transport between Warsaw and Baku vid 
Odessa and Batoum from £11 10s. to £6 18s. per ton, 
different kinds of goods have been exported to the Caucasus 
and Turkestan. In consequence of some important orders for 
carriages and linen given by the Shah of Persia to Polish 
manufacturers, the attention of the mercantile community in 
this country was called to the possibility of establishing direct 
commercial relations with Persia. With this object a large 
commission agent proceeded to that country at the end of last 
year for the purpose of making himself thoroughly acquainted 
with its markets. He took with him a considerable quantity of 
samples; and if the result of his journey is favourable, a whole- 
sale commission agency and depdt will be opened at Teheran. 
It is certain that the Polish manufacturers, who are nearly all 
Germans, will leave no stone unturned to open up new markets 
for their surplus goods; and unless the further development of 
Polish industries is checked by the measures of the Govern- 
ment forbidding foreigners from acquiring real property in the 
Baltic provinces of Courland and Livonia, the Kingdom of 
Poland, and the provinces of Grodno, Kieff, Kovno, Minsk, 
Podolia, Vilna, Vitebsk, and Volhynia, also from acting as 
agents, directors, &c., the British manufacturers must be pre- 
pared to find in them formidable rivals in the markets of the 
East. A textile exhibition was held here at the beginning of 
the present year, at which most of the principal Polish and a 
certain number of Russian textile manufacturers was repre- 
sented. The show of goods was very satisfactory and the 
quality improved. A list of the awards follows. 








Tue Yale and Towne Manufacturing Company, of 
Stamford, Connecticut, U.S.A., have opened a temporary testing 
laboratory at 30, Kirby-street, Hatton-garden, London, E.C., 
where there is to be seen a 75-ton testing machine, on the Emery 
system, which has been ‘‘just placed there for the convenience of 
English engineers who may desire to investigate its construction 
and special features.” -This 75-ton machine will take specimens for 
tests in tension as follows:—Rounds, from ;‘;in. to 1}in.; squares, 
from gin. to 1gin:; ‘flats, from 0 to fin. thick by 3in. wide or less. 
Minimum lehgth of specimen, 12in.; maximum !ength of specimen, 
4ft. 3in.. For compression: any transverse section, not exceeding; 
7ft. lin. in length; and for transverse tests: not exceeding 5ft. 
between bearings, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gernoip and Co., Booksellers. 

LEIPSIC.—A, TwieTmevER, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-street. 


PUBLISHER’S NOTICE. 


*.* Next week a Special Double Number of THE ENGINEER will be 
published, containing the Index to the Siaty-fifth Volume; and a 
Su, » being a Double-page Engraving showing the Com- 
pound Engines of H.M.S. Aurora. Price of the Double 
Number, 1s. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of Yy icati 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to mform 

‘ dents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communwations which do not comply 
with these instructions. 

Matcu Macuinery.— Names sent you by post. 

W. M.—It has already appeared in many of the daily papers. The error was 
very simple, and ought to have been seen almost at once by any good mathe- 

_matician. It was so seen by many of the candidates. 

Youno Founper.— The question why cold cast iron floats on molten cast iron 
has long been a puzzle. It has been investigated and written about by many 
people, without a completely satisfactory result. If you can refer to our 
back volumes of 1873 to 1876, you will find a good deal about it, including 
« disquisition on the subject by the late Robert Mallet. The matter is more 
Jully treated in a paper on the subject by him in the “ Proceedings” of the 
Royal Society, No. 158, of 1875. 





BREYER'S FILTER PRESSES. 
(To the Editor of The Engineer.) 


S1r,—Can any of your correspondents tell me the address of the makers 
of the above presses ? M, F. 
July 14th. 
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MEETINGS NEXT WEEE. 

INSTITUTION OF NavaL ArcuitTEcts. — Glasgow meeting, Tuesda 
Wednesday, Thursday, and Friday, the 24th to 27th inst’ inclusive, 
a will be read on the first three mornings, and places of interes 
visited in the afternoon. On Friday an excursion will be made to Loch 
Fyne by Kyles of Bute. 


————————————_—_= 


ms DEAT aie 
On the 15th inst., Ranson CoLecome Batrernee, C.E., eldest son of 
the late Joseph tterbee, of Reigate, aged 50 years. ‘ 

On the 17th March, at Randebosch, Cape Town, South Africa, WiLL1AM 
Garret FirzcErap, Assistant Engineer Harbour Board, aged 37. 
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A NEW TROUBLE IN THE THAMES, 


Tue report by Mr. C. E. Fryer, Inspector of Fisheries, 
on the deposit of rubbish in the estuary of the Thames, 
may be accepted as a kind of supplement to the records 
of the recent Royal Commission on Metropolitan Sewage 
Discharge. In addition to something like 100,000 tons of 
suspended matter cast into the Thames yearly from ‘the 
main drainage outfalls, we now learn that an enormous 
quantity of dry refuse, known technically and parochially 
as “dust,” goes into the estuary year by year. London 
is evidently a burden to the Thames, giving it the con- 
joint treatment of a cesspool and a dust-bin. The 

etropolitan Board casts in the sewage, and the vestries 
and district boards follow on with the refuse of the 
houses and the streets, and the general garbage of the 
metropolis, Twelve vestries employ Thames , onl to 
carry away the whole or part of their refuse, while nine 
others get the rubbish removed by contract. The returns 
relating to nine parishes or districts out of the twelve, 
show a total of ieat 175,000 tons of “ dust,” and 155,000 
tons of “slop,” or road scrapings, barged away down the 
Thames in a single year. Hope is entertained that some 
of this is utilised, but there isabundant evidence to show 
that a very large proportion is simply shot overboard. 
This is specially the case with regard to the house- 
refuse, of which it is calculated that London produces 
annually as much as three-quarters of a million tons. It 
is reckoned that one parish alone precipitates 13,000 tons 

rannum into the Thames. If only 5 per cent. of the 
ouse refuse of the metropolis goes into the river, the 
amount so disposed of will b 37,500 tons. This quantity, 
we are told, could be carried by three barges per day, 
working six days per week throughout the year, whereas 
thirteen barges have been seen in a single day, all throw- 
ing their “dust” overboard at the same time. The 5 per 
cent. estimate is clearly under the average, and if we add 
the proportion of “slop” or mud that goes the same way 
as the aforesaid “dust,” we get a total which must be at 
least equal to the weight of the suspended matters in the 
sewage. The London “slop” is returned at 825,000 tons 
per annum, and although it is believed that a large pro- 
portion is turned to a good purpose, the operation is 
veiled in considerable obscurity. 

Thus, while London has been complaining of the pollu- 
tion of the Thames between Greenwich and Erith, and 
over a yet wider area, owing to the action of the sewage 
outfalls, another evil has been accumulating at the very 
mouth of the river. This peculiar mischief has been 
brought to light by the complaints of the fishermen, who 
suffer loss and damage by hauling up in their nets such 
unwelcome trophies as brickbats and chimney-pots, grid- 
irons and fireguards, oil cans and iron drums, coal-scuttles 
and kettles, pails and buckets, cocoa-nut matting and 
floorcloth, uate one instance the greater part of a bed- 
stead. The catalogue includes many other articles, some 
being dredged up, and others trawled up. Worn-out 
boots and shoes, hats, caps, and bonnets figure in the list, 
and even such an out-of-the-way piece of jetsam asa milk- 
churn. In ages to come, when land and sea have again 
changed their positions, some future school of geologists 
may speculate on the physical and intellectual qualities 
of the riverine population which cast such shattered 
treasures into the stream. Perhaps we may even antici- 
pate such an indignity as having the Victorian era 
scheduled in the school-books of a far-off day as the 
“rubbish age.” At the present time this rubbish 
question is one of a very practical character ; cocoa-nut 
matting, dilapidated carpets, and other materials, settle 
on the oyster-beds and smother the young oysters, 
which are afterwards dredged up dead. This slaughter 
of the “natives” is thus the outcome of parochial 
mismanagement. There are also sanitary evils. The 
Sheerness authorities complain of the constant accu- 
mulation of decaying animal and vegetable refuse along 
the shore of the Isle of Sheppey, this visitation being 
traceable to the operations carried on by the barges. The 
coastguard and the harbour officials are apprehensive that 
the accumulations will, in course of time, have an injurious 
effect on the navigation. Efforts made to put down the 
nuisance have hitherto been rather unlucky. Moved by 
complaints from the fishermen of Leigh, the Thames Con- 
servators took proceedings against the offenders, with the 
result that the barges became careful to discharge their 
burden just outside the Conservancy jurisdiction, as 
defined by a line drawn across the river near Yantlet 
Creek. The Conservators of the Medway also, it is said, 
“kept the barges at arm’s length,” while the Sheerness 
harbour authorities bade the delinquent craft go beyond 
the Great Nore. There was the further threat of an action 
for damage to some of the oyster beds. But the barges 
still. continued to be troublesome, and Whitstable and 
Faversham were more atilicted than before. Such is the 
present state of affairs, and it is deemed considerably 
under the mark to estimate the total value of the fisheries 
injuriously affected by the discharge of rubbish from 
barges at £150,000 per annum. 

For this great and growing nuisance it is obvious that 
a remedy must be found. r. Fryer, in his report to the 
Board of Trade, submits that the evil is one “ which 
ought to be promptly stopped.” It iscurious that a pro- 
cess is now evoked which, in the opinion of some people, 
will rather add to the mischief. We do not say that such 
fears are well grounded, for much will depend on the 
manner in which the plan is carried out. The sludge 
ships of the Metropolitan Board are now in question. 
One has been built, and another is about to be taken in 
hand, while more must follow if the entire metropolitan 
sludge is to be cast into the sea. If these ships will 
take a wide sweep seaward, there may be little founda- 
tion for complaint. At all events there is no reason to 


rigid: Government control. 





fear that the fish will suffer, and assuredly there will be 
no articles of hardware distributed along the bed of the 
sea. Concerning the disposal of the dry rubbish, it 
appears that the chance of turning it to profitable account 
has not been entirely lost sight of. There is a project for 
sorting the various materials, and devoting each to its 
own special use. The scheme affords abundant scope for 
ingenuity, and one of the largest contractors for the 
removal of this rubbish has declared his conviction 
“that in the utilisation of the refuse of London there is 
a field of development which would yield immense wealth 
when dealt with in a practical manner.” If the chance of 
making profit proves to be an illusion, there is the heroic 
remedy represented by the “destructor.” Only it is to 
be hoped that the destructors will not be allowed to 
poison the air with the fumes of their chimneys. The 
City destructor, judiciously placed on the Surrey side of 
the river, occasionally wafts its vapours on the south- 
westerly breeze, so as to make a walk on the Victoria 
ts or a visit to the Temple Gardens, less 
pleasant than ought to be the case. But in one way or 
another the problem has to be solved, and this question 
of the rubbish ought not to yield the long delay and 
many disappointments which have arisen on the kindred 
topic of the sewage. 


BOILER INSURANCE AND THE BOARD OF TRADE, 


Ir is well known that the Marine Department of the 
Board of Trade finds no good thing in boiler insurance com- 
panies. Its officers maintain that the work of inspection, 
on which the efficacy of the insurance system depends, is 
negligently or parsimoniously performed ; and acting as 
far as in them lies up to their convictions, they seldom 
lose an opportunity of openly or covertly attacking 
the system. It is not quite easy to ascertain what the 
Marine Department would like to substitute, but, so far as 
information extends, it is to the effect that Government 
inspection would be better than private inspection, and 
would be so far efficient that boiler explosions must cease 
to be. This is a theory, and, like many other theories, it 
admits of being tested by facts. These facts are best 
gathered from the reports of the Board of Trade. During 
last year the surveyors of the Board of Trade have 
issued reports on the causes of 48 so-called “ boiler ex- 
plosions ;” of which 23, viz., 13 explosions and 11 collapses 
of furnaces or flues, causing the death of 16 persons, 
occurred to land boilers ; 6 collapses of flues, causing one 
death, to boilers afloat ; while 19, viz.,15 on shore and 4 
afloat, were explosions and mishaps of sundry kinds—some 
serious, others trivial — causing together 15 deaths, 
occurring to various apparatus not usually called steam 
boilers. The most fatal catastrophe in the list was one of 
these, namely, the bursting of the main steam pipe on 
board the Roya] Mail Steamer Elbe, which occasioned the 
deaths of ten persons. 

The Board of Trade favours the proposition that an 
Act of Parliament should be passed which would virtually 
supersede the action of insurance companies. It is true 
that the Boiler Registry and Inspection Bill contemplates 
the recognition of boiler insurance companies, but only 
under certain ill-defined conditions; Clause 8 running :— 
“(1) Surveys under this Act of boilers may be made by 
competent surveyors appointed under this Act. (2) Any 
society, company, or body of persons whose rules for the 
survey of boilers are for the time being approved by the 
Board of Trade (in this Act referred to as an approved 
boiler inspection society), may from time to time appoint 
surveyors under this Act, and assign to them such 
remuneration and such travelling and other allowances as 
may be sanctioned by the said rules. (3) The Board of 
Trade, when satisfied that in any place in the United 
Kingdom there is no adequate provision by any approved 
boiler inspection society for the proper survey of boilers 
under this Act, may from time to time appoint competent 
surveyors of boilers under this Act for the purpose of 
inspecting boilers in that place, and may remove any 
surveyor so appointed. (4) Every surveyor shall execute 
his duties under this Act in accordance with the directions 
of the body appointing him, but subject to the boiler 
survey rules of that body, and a reference in this Act to 
the body appointing any such surveyor shall mean the 
society or the Board of Trade, as the case may be.” Thus 
it will be seen that the insurance companies are to be 
placed under the control of the Board of Trade, and the 
Board, by refusing to recognise an insurance company, 
can peecticnliy extinguish it. We have repeatedly 
pointed out that legislation of a very simple character 
is required, but it has nothing in common with such 
a Bill as that from which we have quoted. When an 
explosion sogeling in loss of life or injury to persons or 
property takes ., ace the fact should be regarded as 
prima facie evidence of neglect on the part of the 
owner, and he should be liable to punishment unless he 
can prove that he had adopted proper precautions to 
prevent explosion. Ina word, the owner of a steam boiler 
should be regarded as guilty of criminal negligence until he 
shows that he had used due precautions to prevent accident. 
Under existing circumstances the last thing thought of is 
that the owner is to blame in any way; and the relatives 
of the slain have to_prove that the boiler owner worked 
the boiler after he knew it was unsafe, which we need 
scarcely say is a task of the utmost difficulty. 

The Board of Trade bases its arguments in favour of the 
Bill on the assumption that it would do the work of in- 
spection, and consequently of prevention, much better than 

rivate companies doit. That, in a word, Government 
inspection must be better than any other. There are two 
ways in which this theory may be tested. We can 
ascertain, in the first place, how far Government inspec- 
tion is a success; and we can, in the second place, learn in 
what way private inspection works for good orevil. As 
concerns the first, we ‘have complete data as to explosions 
occurring to boilers in this country under the control of 
the Board of Trade, and occurring to boilers abroad under 
During the five and a-half 
years which have elapsed since the existing Boiler Explo- 
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sions Act came into force, 254 explosions have taken place 
in Great Britain and Ireland, resulting. in 172 deaths. Of 
these, 133 refer to land boilers, and represent 88 deaths. 
Under the term “explosions” are included by the Board of 
Trade all kinds of failures. Using the word in this 
official sense, we find that 122 occurred afloat, causing 84 
deaths. It must be borne in mind that all the boilers 
which exploded on land were not inspected, but a very 
large proportion of the boilers afloat was, presumably, 
under Board of Trade inspection. The figures speak for 
themselves so far. When we come to examine the facts 
more closely, we find 9 explosions, 20 collapses, and 2 
mishaps, resulting in all in the deaths of 29 persons, 
occurred to insured boilers. The Board of Trade states 
that 70,000 boilers are insured. If this be the case, it fol- 
lows that each year one boiler explodes out of 11,322, and 
that one death ensues for every 12,070 insured boilers. But 
this is not all, for the greater proportion of the explosions 
and all the collapses were due to circumstances which the 
insurance companies could not control. The most prolific 
causes of collapses are shortness of water and the accumu- 
lation of deposit. But the insurance companies have no 
means of compelling the boiler owners to scale their 
furnace crowns. Nor can they prevent feed-pumps 
getting out of order, or boiler attendants from failing to 
do the work for the proper performance of which they are 
id. If a boiler attendant gets drunk, and suffers 
urnace crowns to become red-hot, there will be a collapse, 
and all the insurance or inspection in the world cannot 
prevent it. 

We can compare the figures which we have just given 
with those setting forth the results of the operations 
of the Marine Department of the Board of Trade. 
From a Blue-book recently compiled by the Assistant 
Secretary to the Marine Department, it appears that 
during the ten years 1877-1886 the average number of 
vessels under the supervision of the Department was 1863, 
and the total number of explosions 11, viz., 3 due 
to deterioration and corrosion; 2 due to defective con- 
struction; 2 due to shortness of water; 4 due to 
miscellaneous causes. Therefore, allowing three boilers 
to each ship, it appears that the annual rate of explosion 
among boilers subject to the Board of Trade inspection is 
1 in 5080, or more than twice as high as the annual rate 
among the boilers voluntarily submitted to the inspection 
of the boiler insurance companies. It will be seen there- 
fore that the Board of Trade has not been more successful 
than the insurance companies in preventing explosions. 
It may of course be urged that the risks incuivec at sea 
are greater than those run on land. We are far from 
admitting this to be true; but even if it were true, we 
have, on the other hand, to consider the countervailing 
advantage that the men in charge of marine boilers are 

resumably far more skilful and careful than those who 
ve charge of land boilers. 

There is still to be considered the argument that 
Government inspection, more vigorously carried out and 
enforced than is possible at sea, would give far 
better results than private or non-Government inspec- 
tion. This, as we have said above, admits of test, because, 
abroad, Government supervision extends to all boilers. 
We have already quoted once from the Board of Trade 
Blue-book, we now quote a In Belgium the annual 
explosion rate is 1 in 5427 boilers; in France, 1 in 3076 
boilers ; in Germany, 1 in 3645 boilers ; in Italy, 1 in 874 
boilers ; and in Holland, 1 in 16,120 boilers. If we 
compare these figures with those referring to the work 
of the British insurance and assurance societies, it will be 
seen that the latter is far more efficient than Government 
inspection, and that, in a word, the bulk of the charges 
brought by the Board of Trade against the companies are 
devoid of foundation. 

We have had more than once to deplore the fact that 
competition among the societies has led now and then to a 
bad practice. It is too well known that if one company 
gives what the owner is pleased to call “trouble,” he can 
decline to continue his connection with the offending com- 
pany, and will transfer his boilers to another company. 
Further, premiums are accepted which are in many cases 
too low, or, rather, too small in amount to pay properly 
for the work done. This should be amended, but no Act 
of Parliament is required for the purpose. It has been 
urged against the insurance companies that they will 
accept positively hazardous risks, and that in this way 
they actually promote explosions. But there is a good 
deal to be said on the other side. It is quite true that 
boilers can be insured which have a small factor of safety, 
but it must be remembered that if a boiler is carefully 
watched it may be worked without danger even after corro- 
sion has occurred. For example, we may cite one case in 
which a boiler was submitted for insurance. It was found 
to be corroded where it was seated on a mid-feather wall. 
The company accepted the boiler on condition that the 
wall was removed. This was done, and the boiler worked 
well for years, the corrosion being entirely stopped by 
the removal of the wall. If the company had refused the 
boiler it would, in all probability, have been worked as 
before, until it ducts 





THE EASTERN TELEGRAPH COMPANY. 


Iv some respects the Eastern Telegraph Company may be said 
to be one of the most fortunate and one of the most interesting 
of the telegraph companies. It is not in itself old, but it has 
length of line,a princely revenue, and it is one of the few sub- 
marine cable companies which returns a good dividend to its 
proprietors. Whilst the Direct United States Cable Company 
pays for the past year to its shareholders only at the rate of 
2 per cent. per annum, the Eastern Telegraph—under the same 
chairmanship—Sir John Pender being at the head of both— 
pays 6 per cent. for the past year. The Direct has one cable to 
America, but the Eastern has duplicate cables in the Red Sea, 
Indian Ocean, and Patras-Zante, as well as triplicate cables to 
Porthcurnow, to Malta, and other parts. It is well worth 
glancing at the results of the working of this vast system of sub- 
marine cables which serves so large a portion of the great East, 
serves it well, and serves it with profit to itself. In the last 
six months the revenue of the Eastern Telegraph Company was 





£359,706, but in the amount there were included £35,000 
received from investments and similar sources. The messages 
yielded £324,144, and the investment receipts were from divi- 
dends on allied companies—the Eastern and South African, the 
Black Sea, and the Direct Spanish, The expenses of working 
were £87,000, and repairs and renewals of cables caused the 
expenditure of £38,000 more. In the expenses, over £44,000 
were spent for salaries and wages, principally at the stations, 
so that it may be fairly said that the company is one of the great 
aids to the telegraphic operators. The capital of the company 
may be roundly stated at £5,900,000, and when the thousands of 
miles of lines are contrasted with those of some other cable com- 
panies, the comparison is not disadvantageous to the great com- 
pany which serves so large a portion of our Eastern Empire. When 
the Governments take away the concessions for some of the 
continental telegraphs, the Eastern will be one of the foremost 
of the companies; and jit is quite possible that the tendency 
which has of late shown itself for Governments to desire to have 
cables in their own ownership will induce some attempt to 
extend the idea in its area of use Eastwards. At present, how- 
ever, the Eastern Telegraph Company is one of the prizes in the 
electrical world, and it serves so wide an area in which trade and 
the use of the telegraph is growing, that an increased usefulness 
must be found for the company in the future. The growth of 
prosperity in the Colonies and in some of the Dependencies, the 
enlarged business relationships between these and the mother 
country, all point to the greater use of the telegraph; and 
when so full a provision is made for that use as is 
made in the providing of cables to the extent that has 
been done to the East, the result must be a wider field of 
usefulness, and a larger harvest for those whose husbandry is 
drawn from under the sea. The adventurers in the submarine 
cable world have done what Government have not had the 
courage todo: at an expenditure of many millions they have 
given between country and colony a perfect communication, of 
value at all times, but of much greater value in times of diffi- 
culty and danger. One of the greatest of the defences of the 
empire is that girdle of electric communication which belts the 
world, and in which the eastern portion is no mean section. 
The engineering world made this, and it is not the least of its 
feats to find that every day gives to this one great company a 
revenue of £2000 sterling ! 


THE DRAINAGE OF THE CITY OF MEXICO, 


Few cities are so inconveniently situated as regards facilities 
for drainage as is the ancient capital of Mexico. It lies deeply 
embosomed in hills, through which there exists no outlet what- 
ever for the escape of its sewage and storm waters ; the result 
is that endemic fevers are common and the city notorious for the 
frequency and fatality of epidemic outbreaks. Whenever heavy 
rain causes the flooding of the existing drains, the sewage rises 
and floats about the streets of the town, leaving, on subsidence, 
a foul deposit which is certainly the cause of the evil named. 
So seriuus has become the trouble, consequent upon the large 
increase of population, that at length the municipal authorities 
have determined to take the matter of improvement to drainage 
seriously in hand, and we learn that a contract for the heavy 
works deemed to be necessary has been let to an English firm 
which has a partner and representative locally resident in 
Mexico. Various schemes for getting rid of the drainage, &c., 
by pumping have been considered, but it has at last been deter- 
mined to drive a tunnel several miles in length through the 
rocky hills which surround the city. The work will be a very 
heavy one, but if successfully carried out must completely 
remove the present cause of the evils pointed out. So bad 1s 
the existing state of things, that at certain seasons of the year it 
is almost impossible for those who have not become thoroughly 
acclimatised to remain in the capital, and in spite of other 
causes contributing to its prosperity, this otherwise charming 
place of residence and centre of business is most seriously 
retarded in its certain natural rapid development. 


THE PENNAR BRIDGE, 


Estimates for the thorough reconstruction necessary of the 
Pennar Bridge, on the Madras Railway, which recently so com- 
pletely failed, have at length been framed, and amount to the 
heavy sum of 992,716 rupees, or, taking the English equivalent 
of rupees at par, to £99,271 sterling. It is fortunately rare 
that we hear of large public works in India constructed under 
the supervision of English engineers failing so seriously 
shortly after erection to the extent indicated by the heavy 
amount of the sum necessary to be expended on restoring this 
particular one to efficiency. Still more rare, we are ylad to 
know, is it that suspicion can be attached to those concerned 
with such work of unfair dealing. The character of English 
officials engaged on the Indian railways has always stood as high 
as that of those of the civil and military services in the same 
country, and it is therefore with the deepest regret that we 
learn that in this instance of the Pennar Bridge it is feared there 
has been a departure from the rule which has hitherto so 
honourably distinguished our railway services in India. But 
that this is the case is to be deduced from the fact that the 
Madras Railway Company has instituted proceedings against 
some of those to whom the construction of this bridge was 
entrusted by it for having accepted bribes to pass inefficient 
workmanship and materials. We by no means desire to pre- 
judge a case which is still sub judice, but if the grounds of action 
should prove to be justified by the result of the legal proceed- 
ings taken, a stigma will have been imposed upon a service 
which has until now been free of all reproach. 


COAL IN BORNEO, 


THE coal supply of the mines worked for a good many years 
past in the island of Labuan has never proved to be satisfactory, 
and those who have embarked in the undertaking of coal-getting 
therein have enjoyed no compensating financial result, while 
steamers resorting to that part of the world have hitherto been 
placed under a serious disability. The Borneo Company has for 
some time endeavoured to raise coal within its territory which 
should be able to compete in every respect with the adjacent 
mines of Labuan, and at length there is a full prospect that it 
has attained this end. Coal of good quality has now been raised 
in considerable quantity near the mouth of the Brunei River, 
and a very ample stock has been accumulated in readiness for 
the supply of calling steamers, Every arrangement has been 
made for facilitating the operation of coaling, and vessels 
drawing 18ft. of water can now be supplied alongside of jetties 
in perfectly smooth water. The development of the company’s 
territory in British Borneo has proceeded of late years 80 
rapidly, that little was wanting to the full realisation of its 
prospects save the adequate supply of fuel to the many 
steamers which now find profitable employment in its rising 
trade. Reports speak of the coal discovered as being excellent 
in quality and admirably adapted for steamer fuel purposes. As 
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the territory is now under the protection of the British Govern. 
ment, we now have added to our many coaling stations in the 
Eastern seas a most important point d’appui for possible naval 
operations in that quarter of the world wherein are situated so 
many of Britain’s most valuable colonies. 








A CONTRIBUTION TO A RATIONAL THEORY 
OF THE STEAM ENGINE. 


No, I, 


In our first article, it will be remembered that we 
dealt at some length with the action of the steam jacket; 
but we have not said all that may be said on the subject. 
We would call attention, in the first place, to Mr, 
Donkin’s interesting letter, in which he quotes Hirn’s 
statement. The view taken by Hirn, namely, that 
the jacket should always be traversed by the steam passing 
to the cylinder, is one which has met with little favour in 
this country. At first sight it is open to the objection 
that the whole of the water produced in the jacket must 
pass through the engine. Now we have shown that the 
mere presence of water in a cylinder is not necessarily an 
evil, although it may be an evil if it is evaporated in the 
cylinder. Of this there is a risk at all times, and it is 
therefore better to supply the driest possible steam to the 
cylinder. But it would be a mistake to assume that if 
all the steam is first passed through the jacket it must of 
necessity take water with it. This will be produced, not 
through the whole body of steam, as would be the case if 
it did work, but only where it comes in contact with the 
metal, on the surface of which water will form in drops, 
and will run down to the lowest level, whence it can be 
drawn off. Steam is always in contact with water 
in a boiler. It is not thereby irretrievably ruined. 
The jacket should be of sufficient dimensions so 
that the water may not be brushed off the metal 
by a rush of steam through a narrow passage, and 
care must be taken to provide facilities for the 
escape of the water, first to a low level, and thence 
by a suitable trap into the air, or the condenser hot well. 
M. Hirn is, however, so eminent a practical authority, 
that we have no doubt he is able to overcome objections 
to the practice he advocates; and we may therefore accept 
it as demonstrable that advantage is derived from passing 
the steam for the engine round the cylinder, only, 
as we have said, it must be done in the right way. Hirns 
statement that the quantity condensed in the jacket is 
independent of the number of strokes per minute is only 
paradoxical at first sight. The faster the engine runs, 
the less steam will be condensed per stroke in the jacket ; 
but as the number of strokes per minute is augmented, 
the quantity condensed per minute remains about the 
same, 

We have pointed out that much advantage would 
be likely to follow from the employment of steam of 
higher temperature in the jacket than in the cylinder, 
and it is worth while to quote here a statement bearing 
on the point. According to the Revue Industrielle, M. 
P. Guzzi, an Italian engineer, has recently introduced a 
system of constructing steam engines in which the jacket 
is supplied with steam of a higher pressure than that used 
inside the cylinder. The high-pressure steam is generated 
by a small boiler constructed on Perkin’s system, which is 
placed inside the furnace of the main boiler. In this way 
steam is obtained at a pressure of abuut 220 lb. per square 
inch, with a corresponding temperature of about 390 deg. 
Fah., and with this steam the jackets are supplied, and 
when condensed in these it drains back into the boiler. 
By this arrangement the initial condensation in the 
cylinder is materially reduced, with a corresponding im- 
provement in the efficiency of the motor, as the following 
figures, taken from an engine when working as described 
above, and when working under normal conditions, show : 





\Jacket using steam) Jacket working 
ata pressureof | under normal 


| 176 1b. per sq. in. | conditions. 








Date experiment ...| February 24, 1886. | February 20, 1886. 
Duration of test ... 6 hours 18 minutes. 7 hours 11 minutes, 
Mean effective pressure in | 

main boiler ... ... ...| 56°6 Ib. per sq. in, | 56°2 Ib. per sq. in. 
Mean indicated _horse- | 


oe ee Ra. 25°9 25°67 
Consumption of water per | 

indicated horse-power | 

a 19°6 lb. 23°5 Ib. 





This engine has now been working for about eighteen 
months, but in other cases, to avoid the risk arising from 
high-pressure steam, it has been proposed to substitute 
for the steam the vapour of reel oil, which boils under 
atmospheric pressure at about 700 deg. Fah. 

We have on a former occasion referred to this system, 
and at another time we have suggested the use of water 
heated to a high temperature by the waste gases from a 
furnace, and caused to circulate in the jacket in a manner 
analogous to that adopted for heating public ansasaget y by 
Perkins. For the moment we may take leave of the 
jacket, but we shall, of course, have to return to it again. 

The proposition we put forward in our first article was 
—first, that initial condensation may be to a very large 
extent, if not altogether, prevented; and, secondly, that 
even though we do not prevent initial condensation, we 
can render it harmless to a very considerable extent. 
This we shall now proceed to demonstrate. 

So long as steam can do work on a piston, it makes 
very little matter how it is produced. This statement, of 
course, must be understood to be made with certain 
reservations, the purport and scope of which do not need 
explanation. The reason why initial condensation is a 
source of loss is that although the resulting water is re- 
evaporated, that re-evaporation takes place at the wrong 
time-in ianepelspendGhemmuitiegmanan -dees-no work. 
Instead of using a single cylinder, let yg use_tywa,-and see 
what occurs. Steam is condensed initially in the first 
cylinder during the working stroke. It is re-evaporated 
cubusghonthy “Galingy the non-working stroke. But the 
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resulting steam, instead of page to the air or the con- 
denser unused, passes now to the second cylinder, where 
it does work; consequently, initial condensation in 
the first cylinder is of no consequence. It does no 
harm, save in an indirect way, which will become 
apparent as we proceed. In the second cylinder, just 
what took place in the first cylinder will be re- 
peated, and the steam made during the exhaust or 
non-working stroke will be wasted. The total ultimate 
re-evaporation may be the same in both cases, but the 
amount of work got out of the steam will be greater in 
the compound than in the simple engine. By adding a 
third cylinder, the steam reproduced in the second 
cylinder is utilised, and a further percentage of work is 
got out of the steam. An excellent illustration of our 
meaning is supplied by Normandy’s distiller. In it a 
single pound of coal may be made to produce over 20 1b. 
of distilled water, Steam is first raised to a pressure of, 
let us say, 100 1b. on the square inch, and 8 lb, will be 
produced per lb. of coal. If the steam were condensed 
at once, then we should obtain 8 lb. of distilled water 
per lb. of coal. But it is not condensed at once in this 
way. On the contrary, it is passed through tubes sur- 
rounded by water, and to this water it surrenders its 
heat, boiling the water, and being itself condensed. The 
secondary boiler, as we may call it, produces steam of 
501b. pressure, and at the rate of, let us suppose, 6 lb. for 
every 8lb. of steam condensed, and this 6]b. of steam 
being liquefied, we have 8lb. + 6 1b. = 14 1b, of distilled 
water for each lb. of coal. But the 6lb. of steam is 
treated just as was the 8lb., and it in turn converts 
some 4|lb. of water into steam, and we have then 
8+6+4 = 18lb. of distilled water.! 

Let us suppose now that we have three steam engines. 
The first of these works with steam of 1001b. pressure, 
the second with steam of 501b., and the last with steam 
of atmospheric pressure and a condenser. The first engine 
exhausts into the boiler of the second, and the second into 
the boiler of the third—-not into the water, be it observed, 
but into coils of pipes in the water, All these engines 
will then be worked with the steam which, under other 
arrangements, would have sufficed for one engine only, 
and great economy results. Of course, this is only a sup- 
posititious case, for the principle involved does not admit 
of being applied in practice in the way indicated, because, 
for one thing, it would depend for its success on varying 

ressures in the boilers; but the principle applies itself 
eautifully in the triple-expansion engine. 

It should by this time be clear that the great merit of 
the compound engine lies in the fact that the steam made 
in the cylinder by re-evaporation, instead of being wasted, 
is made to do work. This cannot possibly be effected 
with the single-cylinder engine, for reasons already set 
forth. It may, however, be contended that when steam 
passes from the high-pressure into the low-pressure 
cylinder, initial condensation will take place there, just as 
it did in the high-pressure cylinder, and with the same 
evil effects. Now, asa matter of fact, the initial conéensa- 
tion is always less in the intermediate or low-pressure 
cylinder than it is in the one which precedes it; but 
putting this on one side, we may show that the repro- 
duced steam does work, if not directly on the piston, in 
another but equally real way. Let us suppose that 20 lb. 
of steam is delivered to the high-pressure cylinder of a 
triple-expansion engine, and that 51b. is initially con- 
densed. The whole of this will be re-made into steam 
during the exhaust, and this re-made steam will suffice to 
provide for the initial condensation in the intermediate 
cylinder and more. Let us imagine that by some means 
we could prevent this re-made steam from passing as 
steam to the intermediate cylinder. We should then 
have delivered to it only 15 lb. of steam. Of this 
15 lb, about 4 lb. would be condensed, and the 
result would be that beginning the high-pressure 
stroke with 20 1b. of steam, we should begin the inter- 
mediate pressure stroke with only 15 1b. of steam, and the 
same process would be repeated with the low-pressure 
cylinder. Virtually it comes to this—that the condensation 
which is inertial with one cylinder, suffices now for 
three cylinders. We may take it for granted that the 
ee given out in all three will be nearly the same. 

hanks, then, to the utilisation of re-made steam in the 
cylinders, the loss by initial condensation is reduced to 
one-third what it would have been had the three cylin- 
ders been employed independently to produce the given 
power. It is, of course, just the same thing in the long 
run, whether the re-made steam is employed to do work 
in driving the piston, or to do work ; heating up the 
cylinder; the result is the same. 

Virtually, in the compound engine, loss by initial 
condensation in the first two cylinders is entirely obviated, 
and we get all the mechanical advantages of augmented 
piston area without countervailing disadvantages; and in 
these two cylinders it really matters nothing what the 
range of temperature is, indie: ang scmg always compensat- 
ing for condensation. In the low-pressure cylinder, 
however, the case is different, and any re-evaporation 
— takes place in it will almost certainly represent a 
O88, 

From this it might easily be deduced that the two first 
cylinders may be left unjacketted, but that the low- 
pressure cylinder must be jacketted to prevent initial 
condensation ; and many engineers hold this to be sound 

ractice. Under certain circumstances it may be right to 
jacket the low-pressure cylinder, but italways involves risk, 
for reasons which will be gathered from what we have said 
on the first pageof thepresent volume. If waterin the form 
of priming, or resulting from condensation in a steamdrum 
or steam pipe finds its way into the first cylinder, 
it will go through the engine as water until the 
exhaust stroke of the low-pressure cylinder, when, 
if that cylinder be jacketted, it will be converted into 
steam, at the cost pound for pound of jacket steam, and it 
will.give no return of any kind, passing as it will straight 





1 It must be understood that this is not in any sense an accurate 
description of the Normandy distiller, but an enunciation of the prin- 
ciples on which it works. 





to the condenser. If, instead of jacketting the low- 
pressure cylinder, we jacket the other two, then water 
finding its way in from the boiler will be converted into 
steam, which will do work in the low-pressure cylinder, 
fattening the combined diagram. This water will not 
find its way to the low-pressure cylinder at all. But 
besides this, it is practically unnecessary to jacket the 
low-pressure cylinder, because very little initial condensa- 
tion takes place in it, partly because the drop in pressure 
limits condensation, and partly because the jackets, if 
really efficient on the other two cylinders, will virtually 
superheat the working steam to some extent. We are 
dealing with practice, not with theory, and it is a practi- 
cal fact that unjacketted low-pressure cylinders of triple 
pe contain perfectly dry steam. The first two 
cylinders ought always to be jacketted, and this with 
steam at full boiler pressure. It is commonly the 
custom, however, to elt son the pressure in the jackets to 
something near that of the steam within the cylinder. 
As, however, we have shown, the steam really cannot in 
practice be too hot in the jacket. 








PRIVATE BILLS IN PARLIAMENT. 





Tue closing incidents of the inquiry by a Select Committee of 
the House of Commons into the Ribble Improvements Bill were 
both: unusual and important. We have more than once discussed 
this subject, but it may be observed that the object of the Bill 
was to increase the powers of the promoters, while the most 
serious point was that the promoters had exceeded their borrow- 
ing powers without coming to Parliament, and had been 
carrying on the work in a manner not sanctioned by the Legis- 
lature. To this they pleaded guilty, and the result will be 
anything but pleasant for them, although they partially suc- 
ceeded, 

One of the last witnesses was Mr. Walker, the contractor for 
the works—and also for the Manchester Ship Canal. Being 
asked for his opinion upon a suggestion that if the Committee 
gave a decision which would suspend the works, large claims for 
compensation would be made by himself, he expressed great 
surprise at such evidence, explaining that as far back as 
December last the promoters were in possession of in‘ormation 
in writing that he should make no such claims. Returning 
from abroad towards the end of last year he found there was 
some difficulty about money, and in consequence he put it to 
Mr. Sykes whether it would not be wisest to stop the 
works, adding that he should be willing to make easy 
terms with the promoters. Mr. Sykes assured him he 
could go on with the work, and that plenty of money 
could be found. Subsequently, however, a provisional 
arrangement was made between Mr. Walker and Mr. Sykes, but 
the Corporation would not accept it. The witness produced 
some letters on the subject, in one of which, addressed quite 
recently to the chairman of the Ribble Committee, he expressed 
surprise at the evidence given by the Corporation, and said that 
although he had no desire to add to their difficulties, yet such 
an erroneous impression had been given to the Committee as to 
his attitude that he must take grave exception to the action of 
the Corporation. Having read this letter—and others—Mr. 
Walker stated that for two years he had advised the Corporation 
to call in some eminent engineer accustomed to dock and river 
work, The Corporation, he complained, had withheld from the 
Committee the fact that more thansix months ago he had offered to 
suspend the dock works to enable the Corporation to complete 
the dredging, which was much behindhand, and to reconsider 
and remodel the works if they desired. He further assured the 
Committee that there was no pretence for saying that the sus- 
pension of the works would involve the Corporation in liabilities 
to the extent of £100,000; that the works would not deteriorate 
by being left over for a year if attended to by a few men; and 
that so far from intending to press claims against the Corpora- 
tion, he was willing to keep the works in condition for £5000 a 
year until the Corporation had time to reconsider the matter. 

On the following day the inquiry was concluded, the Com- 
mittee sitting till seven o’clock for the purpose. Some further 
evidence having been given, Mr. Littler, on behalf of certain 
petitioners, reminded the Committee that the Corporation had 
admitted that they had broken every provision of the Act of 
Parliament, and expressed regret that Mr. Walker’s surprising 
evidence, together with Mr. Abernethy’s report on the scheme, 
had not been before the Lords’ Committee which had passed 
this Bill. He maintained that a temporary suspension of the 
works would not cause any waste of money, and strongly urged 
the Committee not to grant the powers asked for by the Cor- 
poration, adding that his clients would offer no opposition 
to the scheme next year if the Corporation came to Parlia- 
ment with plans of which competent engineers approved. 
Mr. Pope addressed the Committee on behalf of railway 
companies, and Mr. Bidder replied for the Corporation. 
The Chairman, Mr. James Lowther, prefaced his announcement 
of the Committee’s decision by observing that although it was 
contrary to practice for a Committee to give their reasons, yet 
in this case they thought it right todo so, “The Committee,” 
he said, “‘ feels that the conduct of the Corporation in exceeding 
their legal powers should be severely censured. In addition to 
that, the Committee thinks that the Corporation should not in 
the year 1884 have embarked on this extended scheme, and 
that there was nothing either in the financial or commercial 
aspect of Preston at the time to justify them in doing so. The 
difficulty of throwing out this Bill has weighed very much with 
the Committee. The conclusion to which the Committee has 
come is, to give the Corporation £32,000 to enable dredging 
operations to the depth contemplated in the year 1883 to be 
continued for a year, and £5000 to enable the Corporation to 
make arrangements with Mr. Walker in the sense suggested by 
him in his evidence before the Committee, making a total of 
£37,000. The Committee desires to say that in its opinion the 
opposition of the ratepayers and the course they have adopted 
is fully justified by the evidence laid before the Committee. 
The Committee has taken this course with the view to give a 
year’s time for the Corporation to consider their position and 
come to Parliament again next year with a full and 
complete scheme ; and the Committee sincerely trusts that 
all the conflicting parties may come together with a view of 
extricating the community of Preston from what threatens 
to be a very serious financial embarrassment. Subject to 
these remarks the Committee considers the preamble proved.” 
Mr. Littler asked that an addition should be made to the clause 
dealing with costs, so as to provide that the expenses of the 
opposing ratepayers should be paid along with the other 
expenses connected with the Bill. Mr. Stephens, Q.C., objected 





to the petitioners’ costs being allowed. After further discus- 
sion the Committee decided to add to the clause words providing 
for the payment of the costs of the opposing ratepayers. Mr. 
Dickson said he felt this was no ordinary case. It would have 
been very difficult for him to have arrived at a decision had the 
Committee been deprived of the evidence of Mr. Abernethy and 
Mr, Walker, and the Corporation did not call either of these 
witnesses. It would therefore be very hard to inflict a penalty 
on the ratepayers because those witnesses had been called. The 
Chairman: We will not trouble the learned counsel any more. 
We will insert that provision in the Bill as to the costs of the 
petitioners; and if we have done anything illegal there is ample 
time and opportunity to rectify it. Mr. Stephens said that in 
addition to the £5000 a year for the maintenance of the works, 
Mr. Walker wanted £15,000 down, the balance of the dredger, 
£17,000 also had to be paid. The Chairman: We have not 
altered your position in that respect. You are in the same 
position with regard to the dredger as you were ar. hour ago, 

The Ship Canal Bill for making certain alterations in the 
plans which will increase the dock space, and at the same time 
decrease the total cost, has virtually passed both Houses of 
Parliament. Remarkable progress continues to be made with 
the canal works, despite the wet and stormy weather. All the 
land is in the possession of the contractor, the contractor’s rail- 
way from Eastham to the Weaver has been completed, and there 
will shortly be a continuous line from Runcorn to Manchester. 
The work of diverting various railway lines crossing the line of 
the canal near Warrington has been commenced; on some 
sections work is being pushed on night and day. 


With the prospect of an early adjournment of Parliament 
rapid progress is being made with the Private Bills, all parties 
being anxious to get through without having to wait for the 
projected autumn session. Over seventy Bills have now 
received the Royal Assent, among them being the following :— 
The Aberpergwm Estate Bridges, Ayr and District Tramways 
Abandonment, Barnstaple Waterworks, Belfast Street Tram- 
ways, Bexley Heath _Railway, Brecon and Merthyr Railway, 
Chatham and Brompton Trams (Abandonment), City of London 
(Fire Inquests), Cork and Bandon Railway, Eastern and Mid- 
lands Railway (Extension), Eastern and Midlands (Further 
Powers) ; Folkestone, Sandgate, and Hythe Trams ; Folkestone 
Waterworks, Forth Bridge Railway, Henley-on-Thames Gas, 
Hinckley Local Board Water, Keswick Gas, Lanarkshire and 
Ayrshire Railway (Additional Powers), Leeds White Cloth Hall, 
London and Blackwall Railway ; London, Chatham, and Dover 
Railway ; London Street Trams, Lynmouth and Linton Lift ; 
Manchester, Sheffield, and Lincolnshire Railway (Additional 
Powers); Midland; Great Western, Dublin and Meath, Navan and 
Kingscourt Railways (Purchase) Milford Docks, Newport Corpo- 
ration Water, North British Railway (Bridgeton Cross Extension), 
Plymouth and Dartmoor Railway (South Hants Extension), 
Porthdinlleyn Railway, Riddings District Gas, Scarborough 
Bridlington, and West Riding Junction Railways, Southampton 
street Tramways (Extensions), South-Eastern Railway, South 
Lincolnshire Fen Water, Stockton and Middlesbrough Corpora- 
tion Water, Thames Tunnel (Blackwall), Uckfield Water, 
Wirral Railway, and Wrexham, Mold, and Connah’s Quay 
Railway. 

In the House of Lords, a Select Committee has thrown out 
the Lordon, Camberwell, and Dulwich Tramways Bill, which 
proposed a new line from East Dulwich-road to a point near 
Camberwell Cemetery; but other Committees passed the Mid- 
land Railway Bill, empowering that company to take over the 
powers of the Dore and Chinley Company to construct a line 
from near Sheffield to Chinley, near Stockport, and the 
Kingston-on-Thames Improvement Bill. The Bute Docks Bill 
passed unopposed. In the Commons, the West Yorkshire 
Union Railways Bill passed without opposition, as did also the 
London Sea-Water Supply Bill, which gives an extension of 
time until July, 1889, for the completion of the works for 
bringing sea-water to London from Lancing, Brumber, and 
Steyning, in Sussex. The reservoir in London will be near 
Clapham Junction. 








§ 
LOCOMOTIVES FOR THE BENGAL-NAGPUR 
RAILROAD. 


THESE engines, illustrated on p. 48, were built by Messrs. Neilson 
and Co.,in 1887,to the designs of Sir Alexander M. Rendel, for the 
Bengal-Nagpur Railway Company, and are constructed on the 
compound system known as “ Worsdell and V. Borries ” patent. 
The high-pressure cylinder is 18in. diameter and 26in. stroke, 
and the slide valves are so arranged that the low-pressure 
cylinder has about 10 per cent. greater admissiun than the 
high-pressure cylinder. They are provided witha tender carry- 
ing 2500 gallons of water and a suitable quantity of fuel on six 
wheels. The drawing is so fully dimensioned as to render 
further description unnecessary. A side elevation will be found 
in our impression for June 22nd. 








THe Maxim NorDENFELT GUNS AND AMMUNITION COMPANY. 
--This company has been formed for the pu of acquiring 
and amalgamating the businesses of the Nordenfelt Guns and 
Ammunition Company, Limited, and the Maxim Gun Company, 
Limited, and providing the further capital necessary for a greatly 
extended business. e company will issue £600,000 of fully 
paid-up shares and £150,000 of 5 per cent. debenture stock to the 
representatives of each of the above-mentioned companies, and will 
receive in exchange the entire undertakings and businesses, as 
going concerns, of the two companies, including all their factories, 
plant, patents, and other assets, assuming their contracts, engage- 
ments, and liabilities. Mr. Nordenfelt and Mr. Maxim join the 
company as managing directors for seven years, and the company 
will acquire the right to all inventions or discoveries connected with 
guns or ammunition made by either of them at any time during 
the existence of the company. 


THE CONSTRUCTION, TESTING AND USE OF ELECTRICAL MBASURING 
INSTRUMENTsS.—A summer course of lectures and laboratory 
instruction on this subject, was commenced this week at the City 
and Guilds of London Institute, Central Institution, by Professor 
W. E. Ayrton, F.R.S. This course will include experimental lec- 
tures and special laboratory work. The lectures will comprise the 

rinciples and practice of the construction, calibration, and testing 
for faults of A ters, Voltmeters, Ohmmeters, Wattmeters, 
Coulombmeters and Ergmeters as used for direct and alternating 
current systems. The student’s practical work will be conducted 
in a laboratory specially fitted with accumulators, standard instru- 
ments, &c., for electrical instrument testing, and they will have 
the opportunity of examining and practically trying all the more 
important electrical meters at present in ordinary use. This course 
wih extend over two weeks, and will consist of six lectures, from 
8 p.m. to9 p.m., on Mondays, Wednesdays, and Fridays in the 
fortnight commencing last Monday, the 16th; and also of practical 
work in the physical laboratories, — Saturdays excepted, from 
2 p.m. to5 p.m., commencing on Tuesday, July 17th. a 
should be made at the Central Institution, Exhibition-road, S.W. 
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THE ROYAL AGRICULTURAL SOCIETY’S HAY 
AND STRAW PRESS TRIALS. 


Tue steam press mentioned in our last impression as 
constructed by Messrs. Howard may be described by 
reference to the diagram, Fig. 6. It consisted chiefly of 
upper and lower horizontal plates P P, Fig. 7, between 
which worked two endless chains C, of pressing boards 
E E carried on rollers R and R?, the vertical spindles of 
R being driven by ratchet and pawls worked by gearin 
and a pair of connecting rods. e boards E are carri 
by links and pins much as are those in large chain pumps, 
and upon the pins are small rollers which run against 
guide plates and keep the chain of boards in the bent 
path shen within the mouth of the machine. The hay 
and straw enter at A, where there is a large feeding- 
box. It is fed into this and trampled down by a 
man, upon whose work the density very much 
depends. By treading and giving it at the same time 
a push towards B, it is carried in by the intermittent 
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movement of the chains of boards E, and gradually com- 
pressed from about 4ft. down to about 1ft. 2in. in width, 
and delivered in a continuous sausage about Ift. 7in. by 
lft. 6in. As it issues from the mouth A round steel clamps 
are pushed over it about 8in. apart, and then wires are 
put round it at intervals of Sin. or 12in. The clamps are 
then removed and the sausage cut off with a knife by 
hand into lengths, according to the requirements. This 
machine, as will have been seen from the figures given 
last week, did more work than the Pilter press, but six 
men were employed to work it instead of two by either 
Samuelson (Pilter), or Ladd; and this, of course, is the 
expensive element which raises the cost of the work done 
by it to considerably higher than that by either of the 
other machines. There is little doubt that the machine 
can be made to feed by toothed rollers at ends A, and 
similar horizontal rollers top and bottom at B might be 
effectively used. The man acting as feeder could then be 
dispensed with; but even then much has to be done to 
lessen the number of men employed. The necessity for 
clamps and for cutting off into lengths must also be over- 
come, but it is difficult to see how following boards can 
be put in at intervals to save the cutting. It is possible 
that a modification of the reaping machine binder could 
be applied to the machine, but there is, of course, a limit 
tocomplication that would pay. The machine took about 4'5 
indicated horse-power to work it, and in the cost of work- 
ing given on page 28, 3 nominal horse-power was assumed. 
A steam press by Messrs. W. Foster and Co. was tested 
with hay and straw. This consists of a large horizontal 
box machine with a platten or pressure diaphragm worked 
by two long screws, one on either side of the long box. 
The diaphragm presses a bale alternately at one end, 
while the latter part of the compression and the wiring is 
going on at the other. The two screws are worked by 
gearing and fast and loose pulleys. This machine made 
trusses of straw of about 3ft.-10in. by 2ft. 2in. by 2ft.,an 
average of about 16 cubic feet, and average weight of 
1131b., giving a density of about 71b. per cubic foot, and an 
output of about 10°26 tons perday. Of hay it made trusses 
of about the same, but slightly larger, dimensions, 175 lb. 
mean weight, and consequently a density of over 10 lb. to 
the cubic foot. The quantity reached the rate of 17°8 tons 
per day. During the latter part of the compression of a 
truss the power required is four to six times the average 
power required, so that an engine of the higher power 
must be used working most of its time very light. The 
same remark applies to the Pilter machine. 
_ Concerning the power required to work the horse presses, 
it may be mentioned that the continuous pressing by 
Ladd’s machine required the whole energy of a good horse, 
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while the machine by Mr. Stephenson—a toggle machine 
of the kind typically illustrated by the diagram Fig. 1— 
was comparatively easily worked by one horse, and his 
work only lasted one-third of the time occupied on each 
truss. Mr. Stephenson exhibited a press of the type 





shown by Fig. 14. Both these presses were worked by 
one horse working a small horse gear of the simplest form. 
There would thus appear to be direct evidence of the loss 
of work in the continuous press, this loss consisting in 
pushing the compressed hay through several feet under 
the heavy frictional pressure necessary to permit the hay 
so pushed to act as an abutment. To the Pilter press 
there is a similar objection, the resistance which provides 
the necessary pressure upon the cylindrical bale whilst 
being formed, being obtained by a powerful frictional grip 
of the bar which carries the pressure disc or circular 
platten. 

Ladd’s machine and Samuelson’s machine both were 
worked by two men, the cost for these and power being 
about the same; but the output was so different that the 
cost per ton varied very much. This is seen from the 
following table, which we reproduce for the convenience 
of the reader :-— 

Crass I.—Steam Power. 





Quantity pressed per 





Name of maker. day in tons. a a sn 
Hay. | Straw. | Hay. Straw. 
Samuelson ...... 11°0 75 =| As, Od. 1s, 8d, 
Howard ... ... ... 15°0 115 | 1s. 2d. 2s. Od. 
Ladd... 29°0 | M0 | Ou dd. 8, 08. 


The same thing is seen from the experiments with new 
hay, as shown by the following figures :— 


Tons pressed, Cost. 
ie oes. | eee CE 
a eee eee 
a : rere: 


A remarkable fact concerning the whole of the steam 
trials is that, if Ladd’s machine is excepted, the work of 
pressing hay was more cheaply done by horse 
power than by steam power; and, again, with 
the exception of d’s machine, loose hay 
was pressed nearly as cheaply by hand as by 
steam. That is to say, a ton of hay can be 
pressed nearly as cheaply by small hand 
presses, costing not more than, say, £22, as 
with a costly steam press and steam engine; 
but it must be remembered that by steam 
power double, or more than double, the den- 
sity can be obtained at this cost, which is a 
matter of much importance with hay and 
straw for shipment. It must also be remem- 
bered that the steam power machines pro- 
duce a much neater and more uniform bale, 
and few men are required for a large out- 
put in a given time. 

Most of the machines exhibited and tried 
were so made that the pressure was in- 
creased intermittently. Ladd’s steam press, 
for instance, produces its compression by a 
succession of pushes; Howard’s by the inter- 
mittent movement of ratchet levers. Of the 
hand presses, the Barford and Perkins and 
Bradbury press also by the intermittent 
movement of a lever and ratchet. Even 
the Bamber screw hand wy illustrated in 
our last impression, worked by a four-way 
handle, was worked by a succession of pulls. 
Warne’s, Scott’s, Foster’s, and Stephenson’s 
presses all worked by the continuous motion 
that must be given to screw or other press- 





double thread, 1°75in. diameter, and has a pitch of lin., 
and the circumferential path of the handles is about 
125in., the ratio is 125 to 1, giving a gross pressure 
of 11 tons. It is, however, questionable whether 
the men ever exerted as much as 100 lb. pull 
each, and whether the press would have stood it. 
The friction of the screw in the nut and that at the 
end of the screw stepped into the plate would, how- 
ever, be the whole triction, and would not be much, 
Several of the presses gave the required density, 8 lb. 

r cubic foot, for hay, but not for straw. Although, 
owever, this density was required by the Society’s con- 
ditions, it was afterwards found, as we mentioned last 
week, that this density was not required to enable 
freighters to load 50 cwt. into a truck, and this may 
explain the fact that many presses are at work which do 
not reach that density for straw. In the Bradbury and 
the Barford and Perkins presses, the long lever was so 
used that the one man operating it could put his whole 
weight upon it. This weight has been taken as 10 stone, 
or 140 Ib., but a heavier man may of course be employed, 
and in practice, no doubt, the hay cutter lends a hand for 
the last pinch, and for the Barford and Perkins press, 
this has been assumed to be always the case. For the 
Bradbury, we have given 7°5 tons, but the maker 
reckons upon 9 tons, with 12 stone on the end of the 
lever. The pressures by the horse machines depend upon 
the estimated horse pull, and can only be taken as roughly 
approximate. Concerning the wire, string, or cord used 
by the different makers for binding, it may be said that the 
difference in cost by any is small. As concerns the differ- 
ence in the condition of the compressed hay or straw, it 
may perhaps be said that this is more a question of the 
density to which the straw is pressed than of anything 
else, although perhaps it is crushed a little more by the 
winding process of pressing by the Pilter machine than by 
the others. 

In our last impression, which dealt more particularly 








ing gear when worked by winch handle. 





The intermittent increase of pressure seems 








to be almost essential, especially for pressing 
straw. The slight dwell gives the straw 
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time to lose some of its elastic resistance, Fig. 7—-BRADBURY’S HAND POWER HAY PRESS 


and perhaps to permit some escape of air, for 

almost all the continuous movement presses either gave 
less density or required more power. Some ese 
figures may be given of the total pressure and of the pres- 
sure per square foot of area presented to the pressing 
platten by some of the machines :— 




















Area of truss 

Total pressure Pressure per 

Hand presses. = on A wreeny square Aa 
. tons. tons. 

sq. ft. 
Stephenson 5°6 15 2°7 
Warnes 9°0 39 4°3 
Bamber ... 7°0 ll 1°6 
Hoodless ... 7°5 16 2°1 
Bradbury... ... ... 6°7 7°5 11 
Barford and Perkins 6°5 5 | 0°8 
Stephenson ; 6°0 10°0 | he 
a 75 20 | 2°6 
Area of truss 

Total pressure Pressure per 

Horse-power. = cunegel. | square foot. 
Fig. 1A. oq. ft. | tons. | tons. 
Stephenson—horse... ... 7°5 11°5 1°5 
Ladd—horse ... ... ... of 16°7 6°0 
Stephenson (Fig. 1)... 8-0 30°0 3°7 





In explanation of these figures, it must be remarked 
that in Stephenson’s press one man turning a winch 
handle is supposed to exert a push or pull of 501b, and 
the ratio of movement of the press platten worked by the 
toggles was at the last part of the movement about 652 
to 1 of the handle. Warne’s screw press was worked by 
two men and a winch. The ratio of movement of platen 
to handle was 883 to 1 in slow gear, and each man sup- 
posed to exert a force of 501b. In this press there is no 
doubt a very considerable loss due to the friction of the 
gearing of the nut on the screw, 2°87in. in diameter, and 
of the nut itself, which turned on a beating. The dimen- 
sions are those of the larger trusses made. In Bamber’s 
press it is assumed that each man, by pulling his handle 
and pushing against one of the pipe columns, can for the 
last squeeze exert a pull of 1001b., and as the screw, 
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we were unable to give an illustration of the press by 
Mr. J. Bradbury. As, however, this is one of the best of 
the presses, we do so now (Fig. 7). The arrangement of 
the machine is clearly seen from this engraving. The 

| platten is shown in its top position, out of the way of the 

| men placing the material on the pressing platform, and 
is held there by a balance-weight. The lever for actuating 
the rollers which pull the chains and platten down, does 
so through the medium of gearing which enables one 
man to get the necessary pressure. The first part of the 
pressing is done by the horizontal handle and gear seen 
on the right of the machine. 








MISCELLANEOUS MACHINERY AT THE ROYAL 
AGRICULTURAL SHOW, NOTTINGHAM. 





Amonc the numerous novelties or machines with note- 
worthy improvements in the Show, were several to which 
attention may be called. Messrs. J. Taylor and Sons, 
Nottingham, exhibit a new form of safety hoist or 
elevator, of which the accompanying engraving is an 
illustration. It is worked by one strap which runs upon 
one or other of two fixed pulleys or upon a central loose 
pulley. A roller held by a fork bears against the strap. 
The two fixed pulleys are keyed respectively upon a 
hollow and an internal shaft, 
with bevel pinions which gear into a crown wheel. The 
crown wheel drives the hoist drum asshown. By moving 
the bar A the strap is thrown from the loose pulley to 
one of the fast pulleys, and the hoisting drum runs one 
way or the other. At the same time that the strap is 

| thus moved to one or other of the fixed pulleys, the 
| weight W is raised and a lever on the spindle L is lifted. 
| This releases the brake strap B. Thus the brake is 
applied by the movement that removes thé strap from 
| one of the fast to the loose pulley. The fork which 
| carries the roller R controls at its lower end a form of 
brake applied to both fast pulleys. Thus, if the belt 
breaks, the fork takes the position shown, and the brakes 
upon the fast pulleys automatically come into play and 





th of which are fitted: 








ga 3 4A | 








Jury 20, 1888, 


THE ENGINEER. 


57 








hold them fast, a catch coming into gear also which pre- 
vents the release of the brakes, except by an attendant. 
These brakes are shown under the pulleys and in contact 
with them. 

The Aylesbury Dairy Company exhibited a large 


‘ 
‘ 


ments have also been made for lubricating these bearings 
with a flood of oil. These are seen by the lubricators and 
Le x attached to the bearings, and the screw groove 
which constantly carries the oil from the bottom to the 
top of the whole length of the bearing. In the engraving 





Fig, 1.—TAYLOR'S SAFETY HOIST GEAR. 


collection of cream separators, and other machinery and 
apparatus. Inthe cream separator an improvement has 
been made since we illustrated and described a consider- 
able number of the machines of the kind last year. The 
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A is the skim milk elevating tube, by which the skim 
milk may be lifted 10ft. B is the tube for taking and 
carrying off the cream. V is the whole milk inflow from 
the supply in T. The machine is driven by the belt a, the 
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Fig. 2.—THE AYLESBURY COMPANY’S NEW CREAM SEPARATOR. 


improvement consists chiefly in the substitution of 
cylindrical in place of conical bearings on the vertical 
spindle carrying the separating drum 10, in the aceom- 





upper part of which runs under the idle or guide wheel d. 
Ths belt is driven through an intermediate motion 


which possesses features of interest. It is more completely 





panying engraving, Fig. 2 These spindles, in the A and 
B size machines, run at 2700 and 4000 revolutions per 
minute respectively, and experience has shown that the 
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illustrated by the accompanying separate engravings, 
Figs. 3 and 4. It is necessary thit too high a speed 
should not be impartel to the separator drum, and to 
prevent this the intermediate motion is 
titted with a governor which, when too 
high a speed is reached, releases a weight 
which throws the driving strap on to the 
loose pulley of the intermediate motion. 
In the engraving, Fig. 4, A indicates the 
shaft of the intermediate; B the bearings; 
C1 the fast pulley; C 2 the loose pulley ; 
C3 the pulley which transmits the power 
to the separator; D the regulator, the 
weighted arms of which strike out when 
the speed is unduly exceeded, so as to act 
upon the bar or rod E sliding in the shaft. 
The upwardly projecting arm of a bell 
crank F bears against the end of this bar, 
and the bell crank is pivotted upon a bolt 
G and has a weight H upon its horizontal 
arm, and a curved rod projects from this 
weight, and has a gong R secured upon 
its end, which gong may be brought in 
contact with a projection upon the shaft 
when the weight is raised. A curved arm 

















T projects laterally from the weight, and 
has its outer end projecting under a pawl 





Fig. 4.—INTERMEDIATE MOTION WITH GOVERNOR. 


cylindrical bearings, as illustrated by the engraving below, 
run better, and afford much more ready adjustment and 
renewal than the conical form. Very complete arrange- 


L, which is pivotted upon a bolt M, and 
engaging with its outer end a ratchet 
toothed segment N upon the upper end of the a 
projecting arm ofa a pers Ohaving a weighted horizon- 
talarmP. A rod Rslides in horizontal bearings, and has its 





outer end pivotted to the upper end of the arm, having 
the segment upon the bolt S extended into a handle, and 
the inner end of this sliding rod is provided with two 
fingers, between which the belt runs, and which serves to 
shift the belt. It will be seen that owing to the weight H 
the regulator will not act until the speed of the shaft in 
rotating becomes large enough to overcome the pressure 





Fig. 3.—_INTERMEDIATE MOTION WITH GOVERNOR. 


against the end of the bar E. In that case the bar E within 
in shaft is forced against the arm of the bell crank F, 
raising the weight H. This will cause the curved arm T 
to raise the pawl L out of engagement with the ratchet 
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Fig. 5.—HORNSBY’S SHEAF BINDER ROLLERS. 


segment, allowing the lower weighted arm P of the bell 
crank to drop, so as to shift the belt from the fast to the 
loose pulley. The raising of the weight H as described 
will also cause the gong K to come in contact with the 
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Fig. 6.—HORNSBY’S SHEAF BINDER ELEVATOR & PALKERS. 


projection on the shaft A and be sounded, warning the 
person in charge that his attendance is required. 

Messrs. R. Hornsby and Sons exhibited some of their 
sheaf-binding reaping machines with some improvements 





Fig. 7.HORNSBY’S BINDER CONVEYOR AND PACKERS. 


which we illustrate by Figs. 5, 6, and 7. The rollers 
carrying the elevator, as well as the travelling platform, 
have their ends housed into the framework, as seen 
in Fig. 5, so that no straw can wind on the spindle 
at the roller ends and cause trouble. This arrange- 
ment has been adopted in Messrs. Hornsby’s machines 
some time, but they have now arranged the conveyor 
roller between the upper elevator rollers, Fig. 6, and the 
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binding table, so that the machine is much lowered, and 
the crop being passed direct to the table, there is no 
space into which the crop can drop or become entangled 
between the elevator and the table. These improve- 
ments are accompanied by another, shown by Fig. 7. 
Although the elevator top is brought close down over the 
main wheel, room is found in the binder table for an extra 
prong in addition to the packer prongs. This is a gather- 
ing or conveyor prong, and as will be seen from the 
engraving, it works close up to the conveyor roller, so that 
it gathers close up to the elevator. A good clean flow is 
thus insured to the packing prongs, and a crop with heavy 
undergrowth is more easily dealt with than formerly. 

Amongst the new entries was one by Mr. T. W. Baker, 
Wormwood-street, London, of an arrangement of tubes 
for attachment to Cornish and other boilers to enforce a 
rapid circulation. Although the boiler entered was not on 
the stand, we may illustrate it by the accompanying engrav- 
ing, which shows the circulator tubes and water chests as 
fitted te a Cornish boiler. A few holes are made in the 
bottom plates of the furnace fiue at the chimney end and in 
the top plates at the furnace end, and the tube head or 
water chests are there attached. - The tubes occupy a large 
space in the furnace fiue, and the circulation that must 
follow is easily understood. Large numbers of boilers 
have now, we understand, been fitted with these tubes. 

Mr. W. S. Dougall, of Radcliffe-on-Trent, exhibited 
pulleys covered with papier-maché, and a proof that a belt 
could do very much more work with pulleys so covered 
than with uncovered smooth pulleys. There can be no 
doubt that such a covering is very much required, and 
that users of machinery might save a great deal by using 
it. The necessary tension on a belt is much reduced. 








ASSOCIATION OF MUNICIPAL AND SANITARY 
ENGINEERS. 


THE fiiteenth annual meeting of the Association of Municipal 
and Sanitary Engineers was opened at the Institution of Civil 
Engineers, Westminster, on Thursday, the 12th inst. Mr. J. 
Gordon, of Leicester, occupied the chair, and there was a 
numerous attendance. 

The Secretary read the annual report, which expressed grati- 
fication that the Association had made unparalleled progress 
during the past twelve months. There were now 349 members, a 
net increase of fifty-six during the past year. The financial 
statement was equally satisfactory, as there was a credit balance 
of £369 1s. 7d. in favour of the Association. The chairman, in 
moving the adoption of the report, said both the numerical and 
financial position of the Association was exceedingly satisfactory. 
Mr. Lemon, Southampton, in seconding this, said that now they 
had more surplus funds some additional support should be given 
to the district meetings, which were really the backbone of the 
Association. The report was adopted. 

Mr. Strachan, Chelsea, drew attention to the fact that nothing 
had been done to-carry out the recommendation of the Council 
at the Hanley meeting in 1886—that prizes of £10 and £5 
should be awarded for the two best papers read at meetings of 
the Association during each year. 

The President explained that the Council had been exceed- 
ingly busy; but it was understood that attention would be 
given to this matter. 

The President, in answer to a question from Mr. Eacchus, 
who said he was liable to be attacked under the Ramsgate 
decision as to the liability of surveyors when carrying out the 
directions of their Local Authorities, said the Council had given 
great attention to this question, which was one of much diffi- 
culty and delicacy, and had gone so far as to take legal advice 
as to the liabilities of surveyors when acting under the direc- 
tions of their Local Authority. 

The President-Elect, Mr. E. B. Ellice- having been 
installed in the chair, delivered his inaugural address. He first 
spoke of the great value of the examinations instituted by the 
Association, as calculated to give status to members in the pro- 
fession, and then at some length discussed the defects of the 
present system of training sanitary engineers and surveyors. 
He advocated a thorough modern education, with the mastery 
of at least French and German, and training in some technical 
school, or at classes for sanitary engineers, which he suggested 
should be established in connection with Owen’s College, Man- 
chester ; Mason’s College, Birmingham ; the Yorkshire College, 
Leeds ; and other similar provincial colleges. Then a pupil 
would at once be of service in a surveyor’s office, instead of 
being for the first nine or twelve months practically useless. He 
also pointed out that it would bea great advantage to the pupils, 
and sometimes to their employers also, if pupils could in their last 
year be exchanged, and thus gain wider and more varied expe- 
rience. As to the prospects of anyone who would go through 
all this preliminary training, he said it was a common complaint 
that all professions are overcrowded ; but their own was cer- 
tainly not overcrowded with thoroughly competent, trustworthy 
men. Turning to what had yet to be done by sanitary en- 
gineers, he said that, judging from his own experience as a con- 
sulting engineer, there are more than 375,000 houses in London 
of over £100 annual value which require their sanitary arrange- 
ments completely renewed. The same thing might be said, 
either to a greater or less extent, of every town throughout the 
country. A great deal had ulso to be done, too, in connection 
with the arterial drainage of towns, the prevention of floods in 
the great river valleys, and to further improve the sanitary 
condition of towns, notwithstanding all that had been accom- 
plished within the last fifty years. Owing to the cheapness and 
abundance of fuel in this country, the method adopted of obtain- 
ing heat in dwelling-houses was only one step removed from the 
consumption of fuel on the open hearth in the tent of the savage. 
The same unscientific method of obtaining heat prevailed, only in 
a lesser degree, in all the various factories throughout the 
country. Thus one-half of the effective value of fuel was wasted, 
and the air of cities polluted, through a considerable portion of 
the year, so as to be almost unsupportable. -London fog, which 
was such an intolerable nuisance in winter, was largely due to 
unconsumed carbon, caused by smoke from domestic fireplaces. 
The manufacture and distribution of non-luminous gaseous fuel, 
for heating purposes, from a central station, was not very far 
distant. By this means air pollution would be prevented, the 
waste of fuel would be avoided, and there would be no cinders 
or ashes to be removed from houses, which was one of the diffi- 
culties of modern sanitation. There should be no difficulty in 
designing such a stove, fed by gaseous fluid, as would in every 
house consume the decaying matters which now form the bulk 
of house refuse. He also advocated a State college, or per- 
manent Commission under good control—after the style of the 
German Commission of Patents—for the purpose of making 





po ga scientific research in connection with sanitary matters, 
an inted out the enormous saving in public funds that 
nese have been effected if the disposal of sewage alone had 
only been dealt with by some such competent body, Alluding 
to the Local Government Bill, he expressed regret that it did 
not provide for such a readjustment of areas as the exigencies 
of existing circumstances demand, and remarked that it was a 
well-known fact that sanitary work was better and more economi- 
cally done in a large than in a small area. In conclusion, he 
spoke of the great value of the Association to the members of 
the profession, and expressed his determination to do all in 
his power to promote its interests during his presidency. 

Mr. H. N. McKie, of Carlisle, then read a paper on lanes, 
courts, and back streets in old cities and towns. “He gave a 
graphic description of those places and their occupants in 
Carlisle, and expressed a hope that the time will come when no 
man will live in these confined lanes and courts. The artisans 
in Carlisle, he said, were leaving these places, and he hoped the 
labouring classes would speedily follow their example. In the 
course of the brief discussion which followed, it was affirmed 
that the 150th section of the Public Health Act did not apply 
to these lanes and ‘courts which were culs-de-sac ; and several 
speakers expressed an opinion that it was only by the inter- 
position of the Legislature that such unsanitary places would 
be got rid of, as experience showed that, however wretched and 
untenable a dwelling, there was always someone miserable 
enough to inhabit it. Mr. McKie, in replying to some of the 
criticisms, stated that the average death-rate of Carlisle is about 
20 per 1000 inhabitants, and said that the 150th section of the 
Public Health Act was being applied to many of these courts, 
with the best results. 

Mr. George R. Strachan, of Chelsea, read a paper on the 
average meter system for public lamps. He explained at 
length the experiments he had been making with regulator gas 
burners during the last eighteen months, and stated they had 
raised doubts in his mind as to whether the average meter 
system is necessary to a reliable and economical determina- 
tion of the volume of gas consumed in public lamps. Where 
the pressure did not fall below the parliamentary standard, 
he was of opinion that the average meter system is an un- 
necessary check and expense. In small districts the right thing 
was to make the gas company give a proper pressure, and thus 
save the expense of the meters. In the course of the dis- 
cussion to which the paper gave rise Mr, Lemion, Southampton, 
said his experience was that there was no such thing as a 
perfect regulator, and that view was endorsed by Mr. Hall, 
Torquay. Mr. Eacchus, Edmonton, held that an expenditure 
of £165 to check £8000, or about 2 per cent., tended to 
economy; and that was a practical way of looking at the 
matter. Mr. Gledhill, Heckmondwike, had also found that the 
best regulators could not be depended upon; and Mr. Godfrey, 
King’s Norton, said that Authority employed meters. The 
Local Authority found the meters, and the gas company main- 
tained the regulators. Mr. De Courcy Meade said that a pocket 
photometer was a ready und effectual check as to whether they 
got a proper light. His experience was that at Hornsey they 
got as much gas as they paid for, whilst they saved the cost of 
meters. The discussion was continued by other speakers, and 
the preponderance of opinion appeared to be that it would be 
rather premature to trust entirely to any regulator at present 
in use. 

At the close of the day’s sitting the members visited and 
inspected the new drainage and ventilation works at the Houses 
of Parliament. They subsequently dined together at the 
Criterion in the evening, when the guests included Sir Robert 
Rawlinson, K.C.B., Sir John Fayrer, Dr. B. Ward Richardson, 
and the Master of the Plumbers’ Company. 

Friday’s proceedings were commenced by Lieut.-Col. A. S. 
Jones, of Wrexham, reading a paper on the “ Shone”’ system— 
the lifting and propulsion of liquid or semi-liquid matter by 
compressed air, automatically admitted or discharged, or blown 
off, by a pneumatic ejector. He argued that where the system 
would save different pumping stations or deep excavations it 
was advantageous, and he suggested that prejudice had prevented 
the iull merits of the system being frankly recognised. He 
cited, as examples of the successful application of the prin- 
ciple, Eastbourne, Winchester, thampton, Beaumauris, 
and Henley-on-Thames, and also its adoption in connection 
with the thorough reform of the sewerage of the Houses 
of Parliament. The paper gave rise to very le! d di i 
which turned largely upon the fact that there is at present no 
reliable data of the cost of the “ Shone”’ system in comparison 
with dealing with sewage in the ordinary way. The general 
opinion expressed was that, for ordinary purposes of pumping, 
it is not equal to the usual methods of pumping, either on 
the score of efficiency or economy. Where, however, by 
utilising existing machinery, compressed air could be sent 
to any point where power was required, and thus the 
cost of a separate pumping station and plant could be 
saved, the “Shone” ejector was very valuable; and Mr. 
Lobley mentioned Fenton, Staffordshire, and Mr. Lemon, 
Winchester, where these considerations had led to the adoption 
of the system. There was a good deal of dispute as to the cost 
of working the system at Henley-on-Thames, the ex-mayor, Mr. 
Ball, contending that it was much less costly than other schemes 
which were propounded. Mr. Ball said that the annual cost was 
about £480 a year, but he admitted that this did not include the 
repayment of capital. He said, however, that the repayment of 
the loan only required a rate of 2s. 2d. a year, against rates of 
2s. 6d., 3s., and 3s. 6d., that would have been necessary under 
other schemes. Exception was taken to several of the figures 
quoted by Mr. Ball, and stress was laid upon the fact that Mr. 
Jones himself admitted that he was not in a position to state 
the cost of the work done, or to compare it with that of lifting 
sewage in any other way. 

Mr. Fowler, Manchester, urged that they should have some 
definite unit of cost, so as to have a fair and reliable basis of 
comparison, and the President said that this touched the core 
of the whole matter. 

Lieut,-Colonel Jones briefly replied, but frankly admitted that 
he could not supply any more actual data as to the comparative 
cost of the system. 

Mr. T. De Courcy Meade, of Hornsey, read a paper giving a 
description of the electrical fire-alarm system adopted in that 
district. There are altogether fourteen telephones connecting 
the various stations, and the cost, exclusive of these, had been 
£519 10s. 6d., the total length of piping Jaid to enclose the 
wires being 13,948 yards. There are 23 stations, defined by 
special lamps with ruby glass, and each lamp was fitted with a 
glass panel, which was left to the care of the public. So far the 
system had worked remarkably well, and there had been no 
instance of wilful false alarm of fire. Mr. Meade was thanked 
for his paper, which did not provoke much comment, beyond 
eliciting a few questions for additional information as to some 
of the details. 

Mr. William Webster, F.C.S., who was a pupil of the late Dr. 
Letheby, read a paper describing his process of purifying 
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sewage by means of a strong current of electricity. He said the 
chemical changes which take place in sewage when it is 
electrolysed depend chiefly on the well-known fact that water 
and sodium, magnesium, and other chlorides—which are always 
resent in sewage—are split up into their constituent parts, 

hus, at the positive pole, chlorine and oxygen were set free, 
and these elements were liberated in a nascent state—in a 
condition in which they are intensely active—so that the 
organic matter in the sewage is rapidly oxidised and burnt 
up to innocuous compounds. He then experimented on a 
sample of Crossness sewage, and the solid matter speedily 
evaporated and rose to the surface, leaving the effluent water 
apparently clear, and Mr, Webster said it was chemically so 
pure that he should not mind drinking a portion of it—a state- 
ment which provided some incredulous laughter. He also pro- 
duced a sample of effluent water eight months old, which was 
still bright and free from any smell, and he also exhibited a 
sample of a disinfecting fluid obtained from sewage twelve 
months ago, As to cost, he said he had no actual data, but the 
chief item was engine power. So far he had not treated more 
than 100 gallons of sewage at any one time, and he found that 
about 4-horse power was sufficient for that purpose. The 
system could be applied to any existing tanks, and three of the 
analyses submitted showed the amount of suspended matter to 
be nil, The thanks of the Association were voted to Mr. 
Webster for having brought so important and interesting a 
matter under the notice of the Association, before he had dis- 
closed his process or made known the results in any other way. 
Several speakers considered the process likely to prove an im- 
portant discovery, provided it could be economically applied to 
the treatment of large volumes of sewage. 

The meeting closed with thanks to the President, and the 
members subsequently visited the Lucigen Light Works and 
Brin’s Oxygen Works, Westminster, after which they visited 
and inspected new Battersea Bridge Works. 

On Saturday the members went down the river, from Temple 
Pier, in the Cupid, by invitation of the President, and first 
inspected the Tower Bridge. Greenwich ferry was next visited, 
when the party were shown over the works by Mr. J. Stanfield. 
They then proceeded to the new sewage outfall works at Barking, 
which were explained to them by Sir Joseph Bazalgette, C.B., 
and the party were entertained at lunch by the contractors, 
Messrs. Mowlem and Co. Several hours were spent at the 
works, and in the evening the party returned to London on 
board the Cupid. Next year’s annual meeting will probably 
be held at Portsmouth; but in the interval numerous district 
meetings will be held in various parts of the country. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
(Before Mr. Justice Kay.) 


EDISON AND SWANN UNITED ELECTRIC LIGHT COMPANY (LIMITED) 
v. HOLLAND AND OTHERS. 


Mr. Justice Kay on Monday morning delivered judgment in 
this action, which is one of the highest importance on the subject 
of electric lighting agg The trial occupied the time of the 
Court for no less than twenty-one days, bis Lordship reserving 
judgment at the conclusion of the arguments. The action was by 
the plaintiff company to restrain an alleged infringement of their 
patents by the defendants, Mr. William Holland, the manager of 
Albert Palace, Battersea—where incandescent lamps had been used 
which, it was said, were substantially the same as those protected 
by the plaintiff's patents—the Jablochkoff and General Electricity 
Company (Limited), who had supplied the lamps used at the 
Palace, and the Anglo-American Brush Electric Light Corporation 
(Limited), who were the manufacturers of them and had entered into 
an agreement with the Jablochkoff Company to indemnify them 
against the litigation. The patentsupon which the plaintiffs sued are 
the same as those they succeeded in maintaining in the Court of 
Appeal last year, in two actions by them against Messrs. Woodhouse 
and Rawson—namely, the Edison patent, No, 4576, of 1879, for the 
incandescent lamp, and the Chesebrough patent, No. 4874, of 
1878, for a mode of making uniform the carbon filament or thread 
which forms the light-giving portion of the lamp. The cases 
against Messrs, Woodh and R will be found reported in 
the Times of May 23rd, 1886, and February 13th, 1887 ; also in the 
Times Law Reports, vol. 2, pp. 654-656 ; and vol. 3, pp. 327, 367 
During the delivery of Mr. Justice Kay's judgment, which occupied 
nearly an hour and a-quarter, the Court was crowded to excess 
with persons of eminence in the scientific world besides the 

ic. As will be seen from the judgment, his lordship 
gave a wens interesting account of the processes in the gradual 
development of the incandescent lamp, a method of electric lighting 
now in use in the Royal Courts of Justice and numerous other 
public buildings. ; 

The Attorney-General (Sir R. Webster, Q.C.), Mr. Aston Q.C., 
Mr. Moulton, Q.C., and Mr. A. M. Bremner appeared for the 

laintiffs ; and Sir Horace Davey, Q.C., Mr. Finlay, Q.C., and Mr. 

. C. Graham for the defendants. 

Mr. Justice Kay said: The plaintiffs sue the defendants for in- 
fringing two letters patent; one Edison's patent, No. 4576, of 
November 10th, 1879; the other Chesebrough’s patent, No. 4874 
of 1878, amended by disclaimer dated November 12th, 1884, 
Both patents relate to electric incandescent lamps. The defence 
is taken up by third parties, the Anglo-American Brush Electric 
Light Corporation. e validity of both patents is put in issue. 
The first thing necessary is to ascertain, as accurately as is possible 
to any one who has not had the requisite scientific training, what 
was known on the subject at the date of these patents, say in 
1879. There are two commonly known systems of electric lighting 
the are and incandescent systems. These patents relate to the 
latter. The former depended upon a break in the conducting 
material occurring at a point where the conductor was carbon in 
the form of a pretty thick pencil. The current leaped over the 
break in an arc, gradually destroying the carbons; and this arc 
gave a vivid white light, especially at the positive pole. The in- 
candescent system is different. The conducting material in this 
is continuous, without any break or actual interval; but, being in 
part an imperfect conductor, that part becomes heated by its 
resistance to what is called the passage of the current, and this 
heating, raised to an intense degree, gives the light now familiar 
to us in the incandescent lamp. he material which is now 
so heated is some form of carbon. It was well known that this 
was a good material for the ay 28 because it was an im- 
perfect conductor—in other words, had a high specific resistance 
—and that it was essential to use it in a vacuum or in some gas 
or vapour which did not contain oxygen, otherwise the carbon 
consumed quickly. Until 1872, when Sprengel’s air pump was 
improved by Mr. Crookes, it was difficult to obtain a vacuum 
which was complete enough. The consequence was that it was 
necessary to employ a pencil of carbon of comparative thickness, 
because there was enough oxygen left within the exhausted glass 
bulb to occasion some consumption of the enclosed carbon, and 
also enough air to diminish the bulk of the carbon when incan- 
descent by frictiona} action upon its heated surface, which Edison 
in his specification and some of the witnesses have called “air- 
washing.” Another difficulty which prevented the use of very 
slender carbons was the irregularity of the current obtained 
from the dynamo. It was subject to variations, which at 
times produced a current stronger than the carbon could 
bear, is was remedied by the improvements of Gramme and 
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Brush, which were perfected in the year 1878. ‘Two modes of im- 
proving the resistance of the carbon were known, one by increasing 
its length, the other by the diminution of its thickness—or, to use 
the more exact 1 e of the witnesses—of its sectional area, It 
was known that the carbon for an incandescent lamp must be 
enclosed in a glass bulb from which the air must be exhausted. 
Bulbs made ay | of glass had been used and publicly exhibited 
for this purpose, It was known that molten glass could be made 
to adhere closely to the platinum wires, because the glass proper 
for the pu expands with heat in the same degree as that 
metal, and that for this reason, and also because of its properties as 
a conductor of electricity, the best mode of connecting the carbon 
within the glass bulb with the main wires through which the current 
d, was to unite each end of it to a thin platinum wire, and to 
use the glass round these wires so that air should not penetrate at 
the points at which they entered the bulb, It was known that by in- 
creasing the electro-motive force the main wires bringing the 
electric current to the lamps might be reduced in size, just—to 
take the illustration given by Sir F. Bramwell—as by increasing 
the hydraulic pressure in the pipes supplying a town with water, 
you are enabled to use smaller pipes, because the water will pass 
with accelerated velocity. It was known that by using high resist- 
ance in the incandescent portion of the lamp smaller leading wires 
might be employed, and also a greater fan: dom of lamps might be 
illuminated from the same source of electricity by working them, 
as Dr. Hopkinson calls it, in multiple-are or in parallel. Two 
systems of using incandescent lamps were known, and it was 
recognised that when many lamps were to be lighted 
from one central station, and at some distance, the system 
called ‘“multiple-arc” or ‘in parallel” was best. That 
may be shortly described as a plan involving the use of 
one main leading and one return wire, each lamp being supplied 
with electric current by a smaller wire from the main leading 
wire, and returning such portion of the current as it took to 
the return wire, the main leading wire and the return wire being 
supposed to be parallel. The other system, which is little em- 
ployed, was the use of lamps ‘‘in series.” In this case the whole 
current is sent through each lamp in succession, and accordingly 
lamps of comparatively low resistance are required. The 
desideratum in 1879 was to obtain lamps of high resistance for the 
‘*multiple-arc”” system, which could be made ‘ commercially,” 
that is, in large quantities with reasonable cheapness, and, 
above all, that should have durability. Edison, Lane Fox, Swan, 
and others had been working with this object in the same direc- 
tion. On the 19th of December, 1878, in a lecture given by 
Swan at Newcastle, he described an experiment on the pro- 
duction of light by ing a current of electricity from a 
dynamo through a pF ene of carbon inclosed in an exhausted 
globe. On January 17th, 1879, he lectured on the same subject at 
Sunderland, illustrating his lecture by experiments, exhibiting 
certain electric lamps. On the 4th of February, 1879, he again 
lectured at Newcastle, and he then exhibited the lamp which has 
been produced in evidence. It consists of a bulb made entirely of 
glass with leading platinum wires sealed into it, and connected 
with a pencil of carbon inside the bulb. This piece of carbon was 
obtained from Carré, of Paris, and was manufactured by him and 
shaped before being carbonised. It is one-twenty-fifth of an inch in 
diameter, that is, considerably thicker than the carbons now used, 
and, being straight, the leading wires are sealed into the bulb 
at opposite ends. This renders it liable to a defect which is 
alluded to in the correspondence between Swan and Mr. 
Stearn—viz, rupture of the carbon, or its separation from 
the wires by expansion and contraction under the great heat 
to which it is ex d. This lamp was exhibited again at 
Gateshead on March 13th, 1879, and seems to have been kept 
lighted for ten to twenty minutes at a time on two or three occa- 
sions without iniury. I have no evidence how long it would last if 
continuously used. Swan, in the spring of 1879, ordered from 
Carré carbons in the shape of a hairpin, a model of which he pro- 
duces, It is practically identical in form with some of the carbons 
now used in lamps, but with a larger sectional area. Lamps made 
with these would not have the defect to which I have alluded. He 
says that probably towards the end of 1879 he made some lamps 
with those hairpin carbons. They are referred to by Mr. Stearn 
in a letter dated November 26th, 1879, in which is a sketch 
of a lamp so mounted, but I do not lay much stress upon 
this as an anticipation of Edison, for although Heaviside and other 
witnesses speak of having seen these lamps in 1879, I think the fair 
result of this evidence is that these were experiments which did 
not succeed in producing a commercially successful result before 
Edison’s patent. On the 2nd of January, 1880, Swan obtained a 
patent for one of the most valuable inventions connected with the 
manufacture of incandescent lamps. That was for preparing the 
carbon by passing the electric current through it, and | heating it to 
incandescence while the bulb was still connected with a Sprengel 
air pump in action. This is now always done, and the effect is to 
make the vacuum much more perfect, or, rather, less liable to be 
impaired by air or gas coming from the carbon itself when first 
heated in a vacuum. On the 21st of January, 1880, he obtained a 
patent for a horseshoe strip of cardboard prepared for an incan- 
descent lamp by converting it into a substance like parchment b 
treatment with sulphuric acid and then carbonising. On the oth 
of November, 1880, he obtained a further patent for the appli- 
cation of this process to cotton thread. This has proved a 
most valuable invention. It produces a non-structural tough 
material, said by one of the witnesses to be hard and stiff as a 
metallic wire, and this is now largely used for incandescent lamps. 
Mr, Edison applied to the object of producing a lamp of high 
resistance his untiring and apparently inexhaustible ingenuity, but 
his specification shows—as Sir F. Bramwell states—that he was not 
aware how much was actually then known to electricians like Lane 
Fox and Swan, and Edison conceived that he was the first inventor 
of some matters in which they seem to have anticipated him. 
Edison availed himself of the more perfect vacuum obtained by the 
Sprengel pump, and also of the known principle of increasing the 
resistance of the carbon by diminishing its sectional area, which 
had become ible to a much greater degree, owing to the per- 
fecting of the Sprengel air pump and the dynamo. The most 
important point raised upon the construction of his patent of 
November 10th, 1879, is the extent of the second claim—whether 
it includes every lamp of the kind there described, the light-giving 
carbon in which is a “filament ;” or whether it means only lamps 
with such filaments as are particularly mentioned in the body of 
the specification. Another point is upon the first claim, whether 
the word “lamp” in that claim does not mean merely the filament 
of carbon. A third question of construction is whether the carbo- 
nisation of the filament is to be effected before or after it is 
attached to the platinum wires, With respect to the sufficiency of 
this parent it is urged that Edison ought to have defined 
exactly what was meant by the word ‘‘ filament,” and that his 
patent of 1879 is void for insufficiency of specification, in this 
respect, and also because it does not give sufficient directions for 
carbonising filaments. None of the modes of making filaments 
particularly described, it is said, are practical; or, at any rate, 
some are not, especially the several modes of making filaments 
from a putty composed of lampblack and tar, and from that 
a compounded or coated with various substances. Also, 
if the patent means that the filament is to be carbonised 
after being attached to the platinum wires, this, it is said, is 
impracticable because the platinum wires would thereby be made 
porous and brittle, and could not be sealed into the glass so as to 
prevent air getting in at the point of sealing, or through the pores 
in‘the wire. His Lordship then referred to “ Neilson v. Harford” 
—8 “M,. and W.,” 806—and ‘Simpson v. Holliday”—13 ‘ W. 
R.,” 578, “L. R.,” 1, H. L., 315—as to the proper mode of 
construing a specification, and proceeded:—With regard to the 
construction of Edison’s pre o. 4576, of 1879, I observe, first 
of all, that the provisional specification begins by stating the neces- 
sity that lamps connected in multiple should be employed without 
main wires of great size, and that it is essential that these lamps 





should have a high resistance. It is stated that this had been 
set forth in a previous patent of Edison’s of the same year, and 
that lamps of great resistance had been obtained by a long wire of 
platinum or other metal pyro-insulated—which means coated with 
an incombustible substance—and coiled so that but small radiating 
surface was exposed. Then it is said that the present invention 
relates to lamps of a similar character, except that carbon threads 
or strips are used in place of metallic wire, and connected to plati- 
num wires sealed into a bulb exhausted of air. A description of 
the mode of manufacture is then given, but not in so much detail 
as in the complete specification. Turning to that I find that it 
commences with a short statement that the object of the invention 
is to produce incandescent lamps of high resistance. Then follow 
four paragraphs stating in what the invention consists. The 
first of these is the coiling of carbon wire or sheets so as to 
offer great resistance and present but a slight surface for radia- 
tion. The next, the placing of such light-giving body of great 
resistance in a nearly perfect vacuum. The third states that the 
connecting wires are platinum sealed into the glass. The fourth 
is the method of manufacturing carbon conductors of high resist- 
ance, and securing perfect contact between them and the wires. 
The specification next states Mr. Edison’s view of what had 
been done up to that time. It is admitted that this is inaccurate 
in many respects. He appears to have been unaware of the 
attempts that had been made to do the very thing at which he 
was aiming—that is, to increase the resistance of the carbon 
burners in lamps made of bulbs of glass exhausted of air, the con- 
necting wires being of platinum sealed into the glass. He seems 
ignorant that bulbs made entirely of glass had been used, 
or that they had been exhausted of air so as to form a 
vacuum. Mr. Edison describes the several methods of making 
carbons thin. ‘I have also discovered that carbon filaments may be 
made by a combination of tar and lamp-black, the latter being 
previously ignited in a closed crucible for several hours and after- 
ward moistened and kneaded until it assumes the consistency of 
thick putty. Small pieces of this material may be rolled out in the 
form of wire as small as seven one thousandths of an inch in dia- 
meter and over a foot in length, and the same may be coated with 
a non-conducting non-carbonisable substance and wound on a 
bobbin or as a spiral and the tar carbonised in a closed chamber 
by subjecting it to a high heat, the spiral after carbonisation 
retaining its form. I sometimes roll a thread within the com- 

und of lamp-black and tar, so as to allow of greater convenience 
in handling the same, and the flexible carbon filament is not so 
liable to crack by its own weight in the act of winding. To 
increase the resistance of the compound of lamp - black 
and tar, I sometimes work into it a volatile powder such 
as powdered camphor, oxide zinc, but to make the light 
insensitive to variations of the current a considerable mass 
of matter should be used, in order that the specific heat of 
the lamp may be increased so that it takes a long time to reach its 
full brilliancy, and also to die away slowly. To do this, it is 
better to have the carbon as homogeneous as possible, and obtain 
the requisite resistance by employing a filament several inches 
long, and winding the same in a spiral form, so that the external 
radiating surface shall be small. All these forms are fragile, and 
cannot be clamped to the leading wires with sufficient force to 
ensure good contact and prevent heating. I have discovered that 
if platinum wires are used, and the plastic lamp-black and tar 
material be moulded around it, that in the act of carbonisa- 
tion there is an intimate union by combination and by pressure 
between the carbon and platina, and nearly perfect contact is 
obtained without the necessity of clamps, hence the light-giving 
body and the platina wires are connected and ready to be 
placed in the vacuum bulb. When fibrous material is used, 
the plastic lamp-black and tar is employed to secure it to 
the platina wires before carbonising. By using the carbon 
wire of such high resistance I am enabled to use fine platinum 
wires for leading wires, as they will have a small resistance 
compared to the light-giving body, hence will not heat and crack 
the sealed vacuum bulb. Platina can only be used, as its expan- 
sion is nearly the same as that of glass, By using a considerable 
length of carbon wire, and coiling it in such a manner that only a 
small portion of its entire surface radiates light, I can raise the 
specific heat of the whole, and thus prevent the rapid reception 
and disappearance of the light, which on a plain wire is prejudicial, 
as it shows the least unsteadiness of the current by the flickering 
of the light; but if the current is steady the defect does not show. 
I have carbonised and used cotton and linen thread, wood-splints, 
paper coiled in various ways; also lamp-black, plumbago and carbon 
in various forms mixed with tar and kneaded so that the same may 
be rolled out into wires of various lengths and diameters; each 
wire, however, is to be uniform in size throughout. If the 
carbon thread is liable to be distorted during carbonisation, it is to 
be coiled between a helix of copper wire. The ends of the carbon 
or filament are secured to the platina leading wires by plastic 
carbonisable material and the whole placed in the carbonising 
chamber. The copper which has served to prevent distortion of the 
carbon thread is afterwards eaten away by nitric acid and the 
spiral soaked in water and then dried and placed in the glass holder, 
and a glass bulb blown over the whole with a leading tube for ex- 
haustion by amercury pump. This tube when high vacua has been 
reached is hermetically sealed. With substances which are not 
greatly distorted in carbonising they may be coated with a 
non-conducting non-carbonising substance which allows one coil 
or turn of the carbon to rest upon and be supported by the 
other.” ‘Then come the claims, which are four in number, 
(1) an electric lamp for giving light by incandescence, 
consisting of a filament of carbon of high resistance made as des- 
cribed and secured to metallic wires as set forth; (2) the combina- 
tion of a carbon filament within a receiver made entirely of glass, 
through which the leading wires pass, and from which receiver the 
air is exhausted for the purposes set forth ; (3) a coiled carbon fila- 
ment, or strip, arranged in such a manner that only a portion of 
the surface of such carbon conductor shall radiate light as set 
forth ; (4) the method herein described of securing the platina 
contact wires to the carbon filament and carbonising of the whole 
in a closed chamber substantially as set forth.” I do not agree 
that the word ‘‘lamp” in the first claim means only the “filament 
of carbon.” The claim is, ‘“‘an electric lamp for giving light 
by incandescence,” which the filament alone could not do, 

e words ‘consisting of,” are inapt, but the wording of the 
whole specification is exceedingly inaccurate, and that is only 
an example of such inaccuracy. ‘‘Containing” would have been a 
better word. I construe this claim to mean lamps such as described 
in which the distinguishing features are carbons of ‘‘high resist- 
ance made as described and secured to metallic wires as set forth.” 
After commenting on the other claims his Lordship proceeded :— 
The claims, as I read them, are—(2) a combination of four requi- 
sites for a lamp; (3) and (4) claims for two of those requisites 
separately; and (1) a claim for particular modes of making and 
attaching to platinum wires the first item of the combination 
—viz., the carbon filament. But claim (2) comprehends lamps 
containing carbon filaments, however made, and not only 
those made in the special modes described in the body 
of the specification and included in claim (1). The de- 
fendants construct incandescent lamps with all the four 
elements of the combination described in Edison’s second 
claim. But the filament made by them is essentially dif- 
ferent from anything particularly described in Edison’s specifica- 
tion. His Lordship then described the defendant’s mode of making 
the filament used by them, and continued :—As I have come to the 
conclusion that Edison’s second claim is wide enough to include 
any lamp with a carbon filament, however made, the defendants 
have clearly infringed this claim. Then comes the serious and im- 
—_— question whether so wide a claim can be supported. I 

ave already pointed out that the only item of the combination 
which had any novelty was the use of the filament or ‘‘ very 
slender thread” of carbon, Edison had managed to use carbons 
thinner than any one had used previously, The only advan- 





tage of a “filament” suggested in the specification is its high 
resistance by reason of its thinness or small sectional 
area. There was no invention described in this specifica- 
tion of any new principle. The principle of increasing re- 
sistance by diminishing the sectional area of the carbon was 
known and had been published by Lane Fox and by Swan before 
November, 1879. Assuming that Edison had been the first success- 
fully te put that principle in practice by the methods described in 
his specification, did that success entitle him to say, ‘‘ no one shall 
make a lamp with a filament of carbon but myself”? Suppose 
the claim had been thus worded—‘‘I have succeeded in making an 
electric lamp with a carbon burner, say ;4,5th of an inch in dia- 
meter, which gives a high resistance, and I claim a monopoly of all 
lamps with carbon burners but thicker than that, however made.” 
Could such a claim be supported? That, in effect, is Edison’s 
second claim. One of the objections made is that the claim ought 
to have been worded in some such way as I have just suggested, in 
order to make it sufficiently definite. In other words, Edison 
ought to have indicated the exact boundary between his “fila- 
ment” and such a Carré carbon as Swan had successfully used. 
From the drawings and from the great stress laid upon coiling the 
filament, the only object of which seems to be to increase resist- 
ance by using a considerable length, I should conclude that Mr. 
Edison did not conceive that extreme thinness of the carbon was 
practicable. Mr. Swan had tried paper, cardboard, and similar 
materials carbonised, and, if he had not tried a “ filament,” he had 
used and obtained considerable success with Carré carbons not 
more than iin. in diameter. He was trying these in the form of 
a hair-pin, made and shaped to that form before carbonisation ; and 
it seems impossible to say that Edison, by reducing the thickness 
of the healies carbon, had made any vast invention or contri- 
buted largely to the knowledge which such inventors as Swan and 
Lane Fox already had on the subject. His Lordship tren referred 
to ‘‘Jupe v. Pratt”—1 ‘‘ Webst.,” 146—as an authority on the 
right of an inventor to be protected on patenting a practical mode 
of applying a new principle discovered by him, and proceeded :— 
But is there any decision that an inventor who has discovered a 
mode of applying a known principle like this, of increasing resist- 
ance by diminishing the sectional area of the carbon burner, 
can obtain a monopoly of the principle? Sir Frederick Bram- 
well, in his evidence for the plaintiff, put the case in the 
strongest and most favourable manner by saying that Edison 
made the first c cially sful incandescent lamp. Unless 
that is so, his claim to so large a monopoly would not, in my 
opinion, be arguable. I proceed to inquire—Did he make a com- 
mercially successful lamp—that is, were any of the modes of 
making lamps particularly described in the specification com- 
mercially successful? His Lordship then referred to the numerous 
other electric patents taken out by Edison, and proceeded :—The 
plaintiffs have been challenged again and again during the cross- 
examination of their witnesses to prove, if they can, that any 
lamp with a burner made according to the description in the body 
of the specification of November, 1879, has been brought into the 
market in England or in America. No evidence of this has been 
given, and I conclude that there was no commercial use of the 
invention of that kind. Until he had taken out his subse- 
quent patents, it seems that Edison did not introduce 
any lamp to the public. His Lordship then referred to certain 
experiments which had been made in constructing lamps under 
the patent of 1879, and continued :—With respect to the com- 
mercial success of the invention as tested by these experi- 
ments, I find from the report and a supplemental table of results 
which has been handed to me as an agreed statement that out of 
100 lamps some broke down at once, thirteen lasted less than ten 
hours, eleven more less than twenty, eighteen more less than forty, 
and only six above forty hours, of which four were unbroken at 
sixty hours, and of these four there is no further record. That is 
far from commercial success. No system of electric lighting could 
be maintained, except at an expense which could not practically be 
incurred, with lamps of such short life as these ; and this explains 
most satisfactorily why Edison never sold lamps made according to 
the specification of 1879. In considering the sufficiency of this 
specification, it must be remembered that in 1879 there was no 
trade or business of manufacturing electric incandescent lamps. 
Lane Fox, Edison, Swan, and other inventors had given much 
time and attention to the subject; but except such persons, there 
were none who had any special knowledge in the matter. The 
dicta that may be found in some cases that the specification of 
certain patents must be read as addressed to adepts in the par- 
ticular trade or business do not apply. For this reason it was 
essential that the specification should be carefully explicit. It 
ought to be such as would enable an intelligent working man to 
make an incandescent lamp without having to try experiments, 
His lordship then examined the specification on the question of 
sufficiency of description, and arrived at the conclusion that it was 
vague and insufficient. His lordship then proceeded: My opinion 
is that the patent of Edison’s, No. 4576, of 1879, is invalid ; first, 
because the second claim is for a monopoly of incandescent lam 
containing a filament of carbon for a burner, which claim, I think, 
is far too wide, considering how little Edison had actually 
invented; secondly, because his specification does not describe 
a lamp which ever became, or, as I think, could have become, 
commercially successful ; thirdly, because the directions therein 
contained are so insufficient that no one could have made 
the carbons he describes without considerable previous experiment ; 
fourthly, because one of the processes described—viz., mixing the 
carbon with a volatile powder—I believe to be practically injurious 
if done as Edison directs ; fifthly, because the coating with a non- 
conducting, non-carbonising substance, if not injurious, is of no 
practical utility ; sixthly, because the same may be said of coiling 
the filaments, on which the patentee lays great stress. This patent 
of Mr. Edison’s, No. 4576, of 1879, has been the subject of litigation 
in a previous suit between the present plaintiffs and Messrs. Wood- 
house and Rawson, who were manufacturing incandescent lamps 
and were sued by the plaintiffs for infringements. The case went 
to the Court of Appeal, and both in the Court of First Instance 
and in the Court of re ee the patent was treated as valid, though 
apparently with some hesitation. I am bound by these decisions, 
and should follow them, of course, whether I agreed with them or 
not, if the evidence in the two cases were the same. But that is 
not so. On one point which Lord Justice Cotton seems to have 
thought essential the Courts were completely misled. They were 
given to understand that the carbon burner in the lamp exhibited 
by Swan before the date of Edison’s patent was shaped after and 
not before carbonisation. It is now admitted this was not the fact. 
It was a carbon made by Carré, and used as made by him with- 
out alteration. But, further, I am told that there was no evidence 
in that case as to the difficulty of making the carbons described in 
Edison’s patent from the description in the specification. I under- 
stand that no contest took place as to the sufficiency or utility of 
any part of Edison’s patent, and that nothing like the evidence 
as to the previous knowledge on the subject was given in that 
trial which has been adduced in this. With respect to the con- 
struction of the patent, the opinion which I have expressed agrees 
with that of the majority of the learned Judges in the Woodhouse 
and Rawson trial. The case has been brought before me with such 
an elaboration of evidence on every point that I think myself bound 
to act upon my own opinion, believing as I do that if the same 
materials had been before the learned Judges in the other case, 
they would have arrived at the same conclusion as I had done. 
The other patent in question in this. action is Chesebrough’s, 
No. 4847, of 1878, amended by disclaimer dated November 12th, 
1884. The specification describes and claims a method of preparin 
the illuminating portion of an electric lamp, and also a materia 
for the manufacture of illuminating carbons. Shortly stated, the 
carbon to be prepared is surrounded with a carbon gas or liquid and 
then heated intensely by the passage of the electric current. This 
causes a decomposition of the surrounding hydrocarbon and the 
deposit upon the heated surface of an extremely dense form of 
carbon, such deposit being in greater quantity upon the hotter— 
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that is, the thinner—portions. “It has been found,” says 
Cheseborough, “that a pencil of carbon immersed in a hydro- 
carbon gas or liquid, and heated to an extremely high temperature 
by the voltaic current, is not itself attacked, but decomposes the 
surrounding matter, the carbon of which enters and fills up its 
pores to an extent impossible except with matter in a very 
attenuated state, and deposits a perfectly homogeneous layer, 
generally of a bright gray colour, upon the exterior surface. As 
the carbon increases in size more current is required to maintain its 
temperature, and if the current is gradually increased in accord- 
ance with the demand for it, there is appearingly no limit to the 
increase in mass of the homogeneous exterior deposit. Carbon 
pencils may be cut from this deposit, or the original pencil with its 
coating may be used in the lamps. In this process it would seem 
that the carbon is never in contact with the liquid in which it is 
immersed, but surrounded by a carbonic gas of a very high 
temperature. Naphtha, turpentine, beeswax, balsam, and most 
oils, if pure, operate satisfactorily. Almost any hydrocarbon, 
in fact, will answer.” The specification states that ‘‘carbon 
of the ordinary sort when heated by the electric current, 
exhibits points and lines of unequal brilliancy. Carbons prepared 
by this process when so hea glow with a uniform brilliancy 
throughout.” A French chemist, Despretz, in experimenting on 
the reduction and volatilisation of carbon, discovered that when 
the carbon was heated in an atmosphere of hydrocarbon this deposit 
occurred and interfered with his operations; and he describes this 
ina sae which was published in England some years before 1879. 
But Despretz did not utilise this product in any way, and his experi- 
mentshad nothing to do with electriclighting. Assuming that Chese- 
brough derived hisknowledge of the mode of producing this material 
from Despretz’s paper, his invention consists in applying it for the 
purpose of making uniform the light-giving power of a piece of 
carbon when heated by the electric current; and the beauty and 
merit of the invention consist in thus enabling an imperfect carbon, 
by a sort of automatic operation, to improve and perfect itself. I 
have no doubt that this is a good subject for a patent. Ihad more 
hesitation upon the claim for the material, which certainly was not 
discovered by him; but that is not the whole of the claim. It is 
for ‘‘a material for the manufacture of the illuminating conductors 
of electric lamps produced by electricity heating carbon in a carbon 
gas.” That does not prevent any one from making the same mate- 
rial and using it for other purposes. The claim is really for the use 
of the material for the burner of an electric lamp. This seems 
to me equally valid. Another objection—that pencils cut from 
the lime cylinder coated with carbon would not make effective 
carbons—seems to me to arise from a misconstruction of the speci- 
fication. It is not the lime cylinder, but the deposit of carbon 
which is to be made into burners. The defendants have used this 
rocess of Chesebrough’s, but they say for a different purpose. 
eir object is to bring all their carbons to one standard of illumi- 
nating power, an operation for which they have invented a some- 
what cacophonous word—“ standardising.” But Sellon, one of 
their principal witnesses, admitted that the process would cure any 
inequalities of light-giving surface in the particularcarbonsotreated. 
These, he says, in their cellulous carbon-threads seldem occur. 
However, I cannot resist the conclusion that the defendants, by 
this use of the mere for carbons of incandescent lamps, are 
infringing Chesebrough’s patent. The plaintiffs’ reply in this 
case was, unfortunately, interrupted. The Attorney - General 
asked leave if the Court wanted more assistance on any point, to 
add somewhat to the reply. I have not thought it right to trouble 
him further. Every — has been put again and again to the 
scientific witnesses. Twenty-one of the working days of the court 
have been occupied by this case. I have not arrived at the con- 
clusion I have intimated without thought and care, and I do not 
think that further argument would be a useful expenditure of 
public time. I must therefore decline to trouble counsel any more 
in the case. I have been provided with a copy of the print of 
the shorthand notes, They contain, as is, perhaps, inevitable in 
such a case, a considerable number of ual ienieedion: some of 
which completely distort the meaning of what was said. The 
action, so far as it relates to Edison’s patent of 1879, must be dis- 
missed with costs. There must be an injunction to prevent any 
further infringement of Chesebrough’s patent, and the defendants 
must pay the costs of the action so far as it relates to that. The 
costs must be set off in the usual way. 
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TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 


Sir,—Any survey of the Mersey which did not include a refer- 
ence to its double tide would necessarily be imperfect. During the 
early flood in the Rock channel, swimmers near New Brighton 
have found themselves drifting to the north channel ; and in the 
beginning of the ebb the stream abreast of the Sandon and 
Collingwood docks is to the southward, instead of northward, as 
with the main ebb. This is because the flood is still running up 
the river from the north channel, whilst the ebb is running down 
the west or Rock channel. 

After first quarter ebb a strong stream of broken water runs 
across the mouth of the upper estuary from Dingle Point towards 
Rock Ferry. It is usual to ascribe this current to the deflection of 
the stream down the Garston channel by Dingle Point, but it seems 
to me more careful consideration of the facts would lead toa 
different conclusion. On examining the chart it will be seen that 
all the sandbanks tail off into deltaic points, and are not cut off by 
the cross current, as might be reasonably expected. It would 
appear, then, that the broken water is these lower strata of water, 
which had a greater velocity than the surface, on the steep incline 
from Hale Head to Garston. The impetus given by the descent 
would carry the water some distance beyond the foot of the incline, 
and the earlier ebb on the Cheshire coast would draw that water 
to the Cheshire side. The momentum of the water is so great as 
to make the low water there lower than in any other part of the 
Mersey. There are, doubtless, other cases in which the difference 
of surface level between the two sides of the river produces appa- 
rent anomalies ; and there cannot be much doub‘as to the injurious 
tendency which the two tides induce for the formation of deposits. 

With regard to Pluckington Bank, it would be a mistake to 
ascribe its origin and vicissitudes to any one cause, for it seems un- 
questionable that they are due to several agencies, the combination 
and permutation of which lead to i able chang 

In closing this lengthened discussion, I may be permitted to 
explain that its object has been to induce a more scientific treat- 
ment of tidal phenomena, especially in regard to rivers, estuaries, 
and harbours; without any reference to any of the interests which 
may be affected by the principles adopted. The Mersey has been 
selected as an excellent type, in which many facts common to 
rivers similarly situated may be impartially treated ; it is also the 
river with which I am best arg and I venture to hope that 
the discussion may not be without value to engineers and others, 
nor altogether unworthy of the valuable space you have allowed 
me to occupy. JOSEPH BOULT. 
Liverpool, July 18th. 








FREE TRADE AND NO TRADE. 


Sm,—The very interesting series of letters in your columns 
dealing with a science (?) which rests on three theories, viz., the 
wages theory, the theory of rut, and the theory of Malthus, have 
not seemed, until the letter of ‘‘ An English Exile,” to call for any 
answer’ from this side. But the letter of the ‘‘ Exile” may give 
pertinence to the following remarks :—Carroll D. Wright onle a 
comparison between the wages in Massachusetts and England a 
few years since, showing that, on an average, when an English 





labourer received 1 dol, an American labourer received 1:70 dol. 
As Mr. Wright is in the service of our present Reforra Adminis- 
tration, he cannot be accused of offensive partisanship, and it is 
believed that anyone who knows as much as a last year’s bird’s 
nest of the subject admits his figures are substantially correct, 
Even if they are not so admitted, the fact that 84 millions proper, 
mostly of the labouring classes, and with an increasing percentage 
of British among them, have sought our shores since we adopted 
that policy of protection which bas had such a marked effect in 
dampening manufactured goods, shows that labouring people do not, 
as a general thing, make a mistake in coming to this country. 

It is well known that wages in all mechanical industries are en- 
hanced by the demand for farm labour ; and that the price paid 
for agricultural labour is increased by the demand for mechanical 
labour. Now if you put a duty of, say, 10 cents per bushel on 
wheat, we, having a surplus to sell, will pay it; this will, by reduc- 
ing the price received from 10 per cent. of our wheat, reduce the 
—y of all of it; and reducing the farmer's desire to cultivate his 

nd will throw an increasing number of two-handed farmers’ boys 
into our machine shops and factories. 

If you will look in John Bright’s ‘‘ Life of Richard Cobden,” you 
will see that after passing the Corn Laws the League bad an unex- 
pended trifle of £80,000. Since that British manufacturing invest- 
ments “ haveincreased by leaps and bounds.” Now, Mr. Editor, you 
could not scare even James Russell Lowel with a proposition that 
implied the permission of an act likely to throw so much American 
capital and labour into manufacturing, by English manufacturers, 
when they have the agricultural interest of their country when it 
can only open and shut its eyes, instead of being the strong interest 
it was in 1846. We think over here they will put pennies on those 
eyes first. 

There is undoubtedly a greater difference between the wages 

id in the building trades, type setting, and for most common 

abour in this country and in England than in those trades 
which receive protection. But in the iron trade, for instance, 
in many branches of which men have what under ordinary 
circumstances may be called a fair protection, we last year 
made about 7,000,000 tons of pig iron, and imported 1,000,000 
tons of iron in various shapes—i.e., our importations were about 
12 per cent. of our consumption. On the other hand, our 
60,000,000 inhabitants are procreating at such a rate as to add 
about 1,200,000 to our population annually, and on top of that, you, 
among others, send in half a million more, and their net gains are 
so great, that every five people on an average in this addition of 
nearly one and three-quarter million inhabitants uire and 
occupy a house. But no man kas ever seen much brick buying in 
England for those 340,000 houses, not a t deal of dirt was 
shovelled there for the 21,000 miles of railroad we built in the last two 
years, nor are a great many types set in England for our morning 
papers; and even the wrath of the Mugwumps is likely to praise 
us, by having not only our own books but yours composed in this 
country. 

The ‘‘ unprotected industries” ruckett has been worked for all 
it is worth, and our professors of political economy are the only men 
in the country who still take any stock in it. When they open 
this number of THE ENGINEER, and see the above statements in 
an English paper, they too will give it up. 

New York, June 28th. AN AMERICAN ENGINEER. 





SILICA AND STEEL, 


Srr,—Not very long ago you drew attention to the failure of 
steel boilers, and since then Krupp guns are bursting, and your 
navy have guns with cracked tubes. ese defects are owing to 
oxide of iron in the metal, which is not apparent, and to over- 
come this should be the prime effort of the steel maker. A steel 
cannon was recently cast at Pittsburgh from a Bessemer converter, 
which was treated in the converter with silica by Mr. Witman’s 
patent, which is for removing the oxide of iron with sand charged 
towards the end of the blowing. As only 18,000 Ib. can be treated 
in this way, larger castings will have to be treated in the open 
hearth. This is done by making the usual silicious bottom as Not 
as is necessary for a melt, and then charge loosely over it split 
silica brick, with 5 per cent. of alumina or lime in admixture, and 
then charge the iron on the brick. By the time that iron melts 
the brick wi!l be fixed fast, so that it does not float, and some 
remains there during the decarbonisation, during which operation 
it decrepitates and boils up through the metal, removing the oxide 
of iron as silicate of iron; about 60 Ib. of silica answers for a ton. 
Sand will do after the workinen become expert. 

The oxide of iron has always been the e of steel processes. 
Mushet used spiegeleisen in the converter. I patented the use of 
manganese in the blast furnace without use in the converter in 
1865. The Terre Noire people use ferro-silicate of manganese, 
which has to become oxidised to silica and manganese to get 
the partial result obtained; but this new plan is more uniform 
and certain, as it must boil uniformly through the metal. I think 
you will agree with me that the importance of this invention can 
hardly be over-estimated. Anyone having open-hearth furnaces 
may treat it without expense, and should thank you for the infor- 
mation. You noticed the invention upwards of three years ago 
for treating iron containing copper. J. HENDERSON. 

New York, July 6th. 


THE WASTE OF LOCK WATER. 


Srr,—I hope the annexed figure will make it clear to your corre- 
— ‘*Tgnoramus ” that the water passed through a lock from 
the upper to the lower stream each time is the same, irrespective 
of the number or displacement of boats in the lock. For each 
time a boat passes through 
either up or down, the amount 
A of water passed through is that 











= DP amount necessary to fill the 
lock from the low leve] D C to 
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lock up to A B—the water dis- 
sienety boat - (the —— of 
the lock up to D C—the water 
epee by boat.) This is, of course, the same as the capacity of 
lock up to A B-capacity up to D C, which would be the amount of 
water passed through if there were no boat in the lock. 

Woolwich, July 16th. 


Sir,—In reply to ‘‘ Ignoramus’” letter in THE ENGINEER of last 
Friday, the same boat, light or loaded, takes or consumes the 
same quantity of water. Let ‘‘Ignoramus” draw for himself a 
section of a canal lock, then put a light boat drawing one foot on 
the section; measure up the area of water that will have to be 
removed to lower the t to the level of the lower canal. Do 
likewise with the same boat drawing 5ft. The result will be 
either boat consumes the same quantity of water. 

Rochdale, July 16th. B. W. Cook. 


Sir,—The displacement of a boat does affect the waste of water. 
In going up river there is more loss of water with a loaded barge 
than an empty one, but vice versa in coming down. TARA, 

East Moulsey, July 18th. 


Sir,—Your correspondent’s question is not precise enough, and 
admits of two answers. When a barge is descending a canal she 
finds the top Jock full, and displaces a body of water equal to her 
own tonnage, driving this water back into the upper reach. 
The bigger the boat the less water there is leftin thelock. She is then 
let down, and on going out of the lock a body of water equal to her 
displacement runs in to take her place from the lower reach. So 
far the loss of water is reduced by the size of the boat. If now the 
lock is filled up again, no boat being in it, the same process may be 
repeated, and virtually for every ton of boat that descends a ton of 





water will be transferred from the lower to the ee reaches, 
But when a boat ascends the process is reversed, and for every ton 
of boat that goes up a ton of water must come down. Indeed, it 
is the fall of this ton of water that does the work of lifting the 
ton of boat. Aquarivs, 
Kingston, July 18th. 


THE THEORY OF THE STEAM ENGINE. 


Sir,—In the letter of Mr. Donkin, jun., in THE ENGINEER of 
Friday, the 13th inst., and under the heading of ‘‘The Theory of 
the Steam Engine,” it is stated that the ye mw steam in the 
jacket must certainly heat the walls of the cylinder less perfectly 
than when steam is in motion. I do not think that the steam in 
the jacket is ever stagnant, as the condensation which is continually 
going on must prevent such being the case, With regard to the 
steam being supplied direct from the boiler to the cylinder jacket 
of an engine, through a separate pipe of smaller diameter, I am 
of opinion that the surface exposed to radiation with the small 
pipe is much in excess of the additional surface required in the 
main steam pipe to contain the sectional area of the jacket pipe. 
Therefore, with a separate jacket pipe direct from the boiler, the 
temperature of the steam when it enters the jacket must be less 
than that which enters the slide valve casing after having passed 
through a pipe of greater diameter, and which contains a much 
larger volume of steam in proportion to the surface subject to 
radiation. It is useful to have a separate jacket pipe direct from 
the boiler, so as to warm up the engine before starting, but it is 
detrimental to the efficiency of the steam jacket, which should 
supply extra heat to the working steam, and not take away from 
it. e ends of the cylinders and pistons are the most efficient 
parts to jacket, the surfaces being as the squares of the diameters, 
and do not vary during the whole travel of the pistons, while the 
surfaces in the circumferential parts of the cylinders are in direct 
proportion only with the diameter, and are constantly varying as 
the piston is moving. H. TURNER. 

Liverpool, July 16th. 











AMERICAN ENGINEERING NEWS. 


The Nicaragua Canal Construction Company. — This company 
has been incorporated at Denver, Col., under the laws of the State 
of Colorado, for the reason that under the laws of this State the 
company will have greater scope and privileges than it could expect 
from the Government. The company decided not to wait any 
longer for Congress to grant it a charter, but to organise under State 
laws. The total cost of the work is estimated at 50,000,000 dols., 
and the company has a capital of 100,000,000 dols. The worl: of 
construction will be cx d in September, and the canal is 
expected to be completed in five years. The following is the 
personnel of the company :—President, Francis A. Stout; vice- 

resident, H. G. Taylor, USNS secretary, W. Miller ; treasurer, 

. L. Hotchkiss ; directors—Francis A. Stout, Hiram Hitchcock 
Frederick Billings, J. T. O‘Shaughnessy, Charles P. Daly, Horace 
L. Hotchkiss, J. W. Miller, H. C. Taylor, C. Ridgeley Goodwin, 
A. T. Mason, Allan F. Hedges, B. A. Lancaster, and A. A. Cheney. 
The chief engineer is A. L. Menocal, and the chief assistant- 
engineer is R. E. Pearey. The location seems to be a singularly 
favourable one ; the total length of the route is about 170 miles, 
but there will be only 35 to 40 miles of canal proper, the remainder 
of the distance being lake and river navigation. There will be but 
few locks, the total lift not being very high, and there is more 
confidence felt in this project owing to the careful and systematic 
way in which the preliminary work has been carried on, although 
there has been no high-flown talk about the future, as is the case 
with the Panama scheme. The Government and the people of 
Nicaragua are very favourably disposed towards this project. 

Harlem River Tunnel.—That part of New York City which lies 
north of the Harlem River has of late years experienced a rapid 
growth in population and importance, and a commission of 
engineers was appointed some time since to consider the con- 
nection of Seventh-avenue, on Manhattan Island, with Jerome- 
avenue, in the annexed district north of the Harlem, to forma 
direct communication. The commission has reported in favour of 
a tunnel, after idering the advantages of different types of 
bridges as well as a tunnel. The tunnel would be about 450ft. 
long between the shore shafts, with approaches 1800ft. long on a 
grade of 3 per cent. It will be in three sections: two drive-ways, 
20ft. wide by 15ft. high, one on each side of a smaller section, 
15ft. wide by 10ft. high, at a higher elevation. The tunnel will be 
through good solid rock. The approaches will be open cuts, 
with the promenade between and about 5ft. above the drive-ways. 
There will be bridges at each cross street, with stairways giving 
access from the surface to the approach. The tunnel will be 
lighted with the electric light. The cost is estimated at about 
2,000,000 dols. Rapid transit railroad communication is also 
needed, and an underground road seems probable. There are as 
many as seven companies organised to build underground railroads 
from down-town New York—the business portion—to the 
residence districts north of the Harlem, but they are all obstructed 
by property owners, and by the aldermen, and nothing definite is 
yet determined upon. 








The Chicago Tunnel Railroad Company has been incorporated to 
build an underground railroad from the central part of the city to 
the suburbs. e capital stock is 27,000,000 dols. At one time 


the elevated railroad project for that city seemed to have a good 
chance, but the expense proved too great. The city would not 

nt a right of way on the streets, but granted a franchise for a 
fine across the streets, through alleys, and through private 
property, which latter was to be acquired by purchase; butas the 
property along the route was of considerable value, being business 
premises, office buildings, &c., the company dropped the scheme 
after endeavouring, with the aid of florid advertising, to float a 
loan in Eastern cities. 

The Para Transportation and Trading Company has been 
organised by American and Canadian capitalists to open up the navi- 
gation of the Amazon River. The navigation will be from the port 
of Para, Brazil, to Goyaz, by “=z of the Amazon, Tocantins, 
Araguay, and Vermelho rivers. e Tocantins is navigable by 
large steamers for 250 miles from Goyaz, and is then obstructed 
for 70 miles by a series of rapids. A railroad will be built round 
the rapids, and 2500 miles of navigation established on the 
Tocantins and its tributaries, bringing the southern part of the 
province of Goyaz into direct communication with Para. A party 
of engineers has been sent out to examine the route and to locate 
the railroad. Concessions and land grants have been made by the 
Brazilian Government, and an extensive colonisation scheme forms 
a part of the project. It is about thirty-five years since Lieutenant 
Maury created some excitement with his ideas for opening up the 
commerce of the great Amazon River. 

Richmond Electric Railroad.—The Union Passenger Railroad, at 
Richmond, Va., which is operated on the Sprague system, with 
overhead wires, has twelve miles of track on nine miles of street, 
the greater part being single track. There are thirty-nine curves, 
including one of 27ft. radius on a 5 per cent. grade, and one of 
40ft. ius on a 84 per cent. grade. The maximum grade is 
10;; per cent. There are twenty closed cars 16ft. long, and twenty 
open cars 22ft. long. The maximum run is 107 miles per day of 
eighteen hours, § , 74 miles per hour. The entire operating 
expenses chargeable at the central station for twenty cars, with 
the present mileage, on the heaviest section of the track, is only 
two cents per car mile, including electrician, engineers, firemen, 
dynamo men, all coal, oil, waste, water, lighting and depreciation, 
and with forty cars the operating expenses will be about 14 cents 
per car mile. From February 2nd to April 15th there were 60,218 
miles travelled, and 267,603 passengers carried. Roads on this 
system are in operation in Carbondale, Pa., St. Joseph, Mo., 

ilkesbarre, Pa., and Wilmington, Del.; and new roads are being 
established in other cities. 














JuLy 20, 1888. 


THE ENGINEER. 


61 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 

On ‘Change this week in Birmingham a desire was manifested 
by buyers to place orders under negotiations opened at the 
quarterly meetings, and sellers were in some cases less inclined to 
stand out for the top rates demanded at the quarterly meetings, 
Therefore, there was a aw possibility of business being done. 
It is satisfactory that buyers show less hesitancy than some time 
ago to place orders of fair size for finished iron. They clearly per- 
ceive that quotations are now at the bottom, and their interests 
are not likely to be saved by further waiting. 

Marked iron makers speak rather better of current demand, 
though those works are exceptional where by any means full time 
is being made, At the Earl of Dudley’s Round Oak Works orders 
are in hand for rounds and flats for the Admiralty, and the Indian 
Government. The Australian demand for the Earl of Dudley’s 
horseshoe bars, chain iron, and tire iron is increasing just now, 
and better orders are also arriving from South America. 

Current prices of Messrs. Noah Hingley and Sons are:— 
Netherton crown best bars, £7 per ton; crown best horseshoe bars, 
£7; best rivet bars, £7 10s.; double best plating bars, £8; double 
crown best bars, £8; treble best, £9. Angles are £7 10s. and 
tees £8, 

Strips and hoops keep up the improvement which has recently 
appeared, and United States orders for baling hoops are likewise 
on the market. Probably, fully 3000 tons of this last class of iron 
have lately been placed. Buyers offer something like £6 2s, 6d., 
cut to lengths, delivered Liverpool, but makers stand out for the 
full £6 ds, 

Current prices of unmarked iron and steel may be correctly 
gauged from the rates of the Pelsall Coa! and Iron Company, who 
quote at date: Common bars, suitable for chain iron and other 
purposes, £5 to £5 2s, 6d,; narrow sizes of gas strip, £4 17s. 6d. to 
£5; nail strip, £5; hoops, £5, £5 2s, 6d., and £5 5s., according to 
quality; steel tube strip, £7; steel nail strip, £6 10s. to £7; colliery 
sleeper steel, £7 to £7 5s.; sheets, single, £6 2s, 6d. at the works, 
or £6 12s, 6d. to £6 15s. Liverpool ; doubles, £6 10s. at the works ; 
and lattens, £7 10s., or delivered in the district, £6 12s. 6d. and 
£7 12s.- 6d. respectively. The company reports an improved 
demand all round. Some other makers quote iron nail sheets 
£5 10s. and steel nail ditto £6 5s, to £6 15s,, with tube steel strip 
£6 15s, to £7 15s. 

An association in the bar trade for the maintenance of better 
prices, similar to that which has been formed in the sheet trade, 
would be greatly welcomed at the present time, if such a com- 
bination were possible, but it is feared that the demand at date 
would not support any such combination. The sheet syndicate 
have a big demand to back their association. 

The firmness in the sheet market has been maintained this week, 
and makers are largely indifferent about further orders for the 
present, unless they can have their own price, Firms outside the 
association are quoting the same rates as those who have become 
members, and state also that they can get the prices. Non- 
associated makers to-day— Thursday —in Birmingham quoted 
galvanised singles, £6 5s,; doubles, £6 10s.; and lattens, £7 10s., 
which will be recognised as the same quotations as those of the 
combined firms, 

Galvanisers quoted to-day the advance of 10s. per ton in corru- 
gated sheets, Sehevtaland upon by the Association last week in 
consequence of the higher prices of spelter and black sheets. 
The absolute minimum for sheets of 24-gauge in bundles Liverpool 
now becomes £11 and £11 2s, 6d. to £11 5s. in London. For 
sheets packed in skeleton cases minimum becomes £11 10s, Liver- 
pool, and £11 12s. 6d, to £11 15s. London, Most makers quote 
Ss. to 10s. above these prices, alike as to sheets in bundles and 
in cases; but there is no fixed standard, the Association not under- 
taking to regulate actual prices. 

There is evidence of improved trade in ironworks restarting that 
are now going on here. Preparations are being made for the re- 
start of another rolling mill at Bromford Ironworks, Oldbury, late 
of Messrs. Dawes, which have been standing for about a year. The 
re-start of the Staffordshire Ironworks at Greets Green, formerly 
worked by Messrs. Onions, will, it is understood, take place on the 
23rd inst. ‘There will be seven puddling furnaces and two sheet 
mills, which will be capable of turning out between seventy and 
eighty tons of sheet iron per week. Messrs. Heathfield are pre- 
pring for an early start of their new galvanised sheet works at 

Jarlaston. 

The Hope Iron and Tinplate Company have now got into actual 
operationat the Hope Ironworks, Tipton, that they have of late been 
altering, and they are meeting with much in the f; 
ture of best sheets of iron and steel and best tinplates. 

The Lion Galvanising Works, Birmingham, of Messrs. Morewood 
and Co., have been sold as a going concern to Mr. Pomfret, a 
banker of the South East of England, and who is a relative of one 
of the members of the late firm of Morewood. 

Satisfaction is expressed by native pig makers and by sellers of 
imported sorts at the condition of the market. They are so well 
booked that they are able tocommand the position, and new orders 
have to be placed at sellers’ own terms, This week, however, the 
business doing is small, buyers having for the present mostly 
covered their requirements. The furnaces now ier in South 
Staffordshire number thirty-two, a slight increase on previous 
quarters ; in North Staffordshire twenty, which is also an increase ; 
and in Shropshire seven, As regards other centres from which 
this district obtains large supplies, it should be noted that, in 
Derbyshire, the furnaces going number twenty-five ; in Northampton, 
fourteen ; in Leicestershire, three; in Lincoln also fourteen ; and in 
Nottingham, two. In nearly every case this is about on a par 
with the recent production. Thus the total number of furnaces 
now in blast which more or less minister at the present time 
to the uirements of the mills and forges and foundries of 
South Staffordshire and East Worcestershire is 117, without taki 
any aecount of the sources of hematite supply in Cumberland a 
South Wales. Considering that this district has in operation by 
far the largest number of mills and forges of any part of the 
kingdom, this is as it should be. 

Prices of pig iron are strong at 50s. for Staffordshire hot blast 
all mines, to 45s. part mines, and 30s. cinder sorts. Derby- 
shire pigs remain at 38s, 6d. to 39s, delivered, and Northamptons 
37s. 6d. to 38s, per ton. 

Local merchants doing business in tin-plates for the American 
market find that the advance in block tin has run up the prices of 
Welsh tin-plates against them considerably. Prices have advanced 
6d. to 9d. per box, and to-day—Thursday—rates were as firm as 
at the quarterly meeting, at 12s, 6d. to 12s, 9d. in Wales for 
Bessemer cokes—6d. extra delivered Liverpool—l3s. to 13s. 3d. 
Siemens cokes, and 14s, 6d. to 16s. 6d. for charcoals. Some firms 
demanded 15s, to 17s. Merchants offered about 3d. per box below 
these figures for cokes, but makers were mostly firm, being well 
booked forward, and ase supplies were very scarce. Mer- 
chants stated that makers supported their view of the upward 
tendency of the market by the intelligence that stocks at the out- 
ports now total only about 225,000 boxes, which is not more than 
eigkt days’ make. The United States continue the largest buyers, 
= Russia, San Francisco, and other markets are also buying 
well, 

The suggestion of the arbitrator in the recent iron trade wages 
arbitration, that a sliding scale should be adopted, is likely to lead 
to some preliminary interchange of views between the masters and 
the men. These latter intimate that in any new scale which may 
be arranged the price of sheets must be accepted as the basis, 
instead of the price of bars, which has hitherto regulated such 
arrangements. Such an alteration will involve a complete altera- 
tion of the scale, since sheets rule from £1 to £3 higher than bars. 
The matter is ore which will require very careful handling. The 








masters object to anything which will advance wages beyond the 
existing level, urging that trade cannot stand any advance. 

In Birmingham machine plant for arsenal work has just received 
a fillip in the shape of some large orders for plant for an arsenal 
for the Ameer of Afghanistan, which have just been received in 
Birmingham. One of the contracts, which has gone to a Smeth- 
wick house, is of the value of £20,000. 

Machinists who produce plant for the galvanised corrugated 
sheetmakers are in receipt of increased orders, and report improve- 
ment in trade. It is suggestive of future foreign competition that 
orders are increasingly on the market for this class of machinery 
from export buyers evidently bent upon supplying some of their 
own needs instead of taking all their supplies from English mills. 
Steam and hand presses of approved design for sheet metal workers 
are in active demand, and engineers in this branch are well em- 
ployed. Improvements are being made in some of the tools pro- 
duced which will add considerably to their serviceableness. 

Steam pump engineers find that the depression in the coal trade 
of the kingdom is limiting, within a much narrower margin than is 
usual, the demand for new work from the collieries; also that the 
hesitancy which some of the gas companies exhibit to lay down 
new plant is a further drawback to the steam pump industry, the 
gas companies often being good customers. In hand, wind power, 
and horse-power pumps a considerable business is doing with 
Australia, South America, India, and certain of the continental 
markets. American competition is being combated with increased 
success in these markets, the colonial buyers having now been 
induced to take English pumps after the light and handy style of 
the American products. It is convincing of the superior quality 
of English pumps that in some of their details the Americans are 
now imitating the English construction. 

The dispute in the cable chain trade, though not actually ended, 
seems likely to be arranged. In the nut and bolt trade, on the 
other hand, a strike is proceeding in the Dariaston district for an 
advance to the 1881 list of payment, less 5 per cent. The cut-nail 
trade is rather quiet, but has nevertheless improved in demand 
since the recent reduction in price by Birmingham makers. 

A novelty which is exciting considerable notice in this district is 
Hopkins and Bickley’s patent steel rivetless railway sleeper. In 
this appliance the lips or jaws formed to hold the rail in position 
are stamped out of the solid plate, and are stiffened by corrugations 
or brackets, which are also raised from the solid plate out of the 
hollow at the back of each jaw. A centre strip is left in for the 
rail to rest upon, as well as the metal at each side of the sleeper, 
thus dispensing with all rivets and loose parts, and forming a 
sleeper which, according to the inventors, will stand for many 
years, and be uninjured by the roughest work. 

Messrs. Tangyes are the manufacturers of a new fuse for blasting 
purposes— Edward Tangye’s patent—in which the powder is kept 
perfectly air and water tight by inclosure in an impermeable solid- 
drawn metallic tube. The tube is relieved of all strain by the use 
of longitudinal strands or threads, which give it great strength 
without impairing the flexibility and handiness of the fuse. The 
outside coating, even when soaked in water, does not prejudice the 
free burning of the powder ; indeed, the fuse may be employed in 
this way merely to mitigate the product of smoke. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 

Manchester.—The condition of business generally throughout the 
iron trade of this district remains without any very material change 
from what I reported last week. In small hand-to-mouth orders 
there is a moderate amount doing, but there is little or nothing of 
any weight stirring, buyers showing no disposition to follow even 
the slight upward movement which has recently been going on in 
prices. Makers, on the other hand, show a determination to hold 
out for better prices than they have been recently taking ; and 
even merchants and dealers are less inclined to risk anything like 
long forward engagements at the low prices which buyers are offer- 
ing. For the present, most of the pig iron makers are tolerably 
well off for orders, and this helps to strengthen their position ; but 
in other respects the immediate outlook does not favour any 
upward movement in values, and in fact, so long as the large stocks 
are held at Glasgow, buyers are not likely to believe in the possi- 
bility of any appreciable advance upon present rates. Hematites 
also maintain a firm tone, although there is not much actual busi- 
ness doing. Manufactured iron makers seem to be rather better 
off than they were, and are less disposed to cut below quoted rates 
to secure business, but any real advance in prices does not seem to 
have extended beyond sheets. 

At the Manchester iron market on Tuesday there was again 
only a slow business doing, but at prices a little under those which 
are now being asked by makers some fair offers were stirring. 
The actual transactions put through, however, are for the most 
part confined toimmediate requirements, and even for small orders 
there are still sellers in the market prepared to come below the 
prices quoted by makers. In pig iron there is no material change 
to report with regard to local brands, makers of which, with their 
present limited output, being apparently content to secure such 
orders here and there as they can obtain on about the basis of 
their quoted prices. In Derbyshire brands much the same 
may be said, but the contracts which makers have, seem 
to be expiring much more rapidly than they are being replaced by 
new ones coming forward. Under these circumstances, it is not 
improbable that they may before long be compelled to seek 
business in this market at lower rates. Lincolnshire iron meets 
with a good inquiry, and makers for the most part are holding out 
for a slight advance on late rates, forge and foundry qualities 
delivered here being now quoted generally at about 36s. 6d. to 
37s. 6d., less 25. These prices, however, are hardly being actually 
obtained as yet, sales having been put through at about 3d. to 6d. 
per ton less, but it is exceptional where business can be placed at 
prices materially under the figures above named. The tendency 
of prices for Middlesbrough iron has continued upwards, and gooa 
foundry brands are not now quoted by any of the leading makers 
at under 40s. 10d., net cash, for delivery equal to Manchester. In 
Scotch iron makers in some instances are firmer in holding to their 
list rates; but there is still a considerable amount of underselling. 

Hematites are only in slow demand, but the leading makers are 
firm in holding to 51s. 6d. and 52s., less 24, as the minimum quota- 
Pes for good No. 3 foundry qualities delivered in the Manchester 

istrict. 

Steel plates remain in much the same position as last week, £7 5s. 

r ton being still about the average quotation by makers for good 

ilermaking qualities delivered in this district. 

Inthe manufactured iron trade a slight improvement is reported, 
and most of the works are for the present in a pretty good position 
as regards orders. Hoops and sheets are in fair request for 
shipment, and are decidedly firmer than they were; for the latter 
there has been a considerable advance upon the low rates current 
in the market since the commencement of the present year, local 
makes being now quoted at £6 10s, to £6 12s, 6d., whilst Stafford- 
shire qualities average about £6 15s. to £6 17s. 6d., delivered in 
the Manchester district; for hoops, £5 5s, is the minimum price 
which makers are inclined to accept for delivery equal to Manches- 
ter or Liverpool. Except that makers are, perhaps, not quite so 
willing to come below quoted rates to secure business, the improve- 
ment, so far as bar iron is concerned, has barely been felt, and 
£4 17s. 6d. remains the average price for good ordinary qualities 
delivered in this district, 

In the engineering branches of industry works for the most part 
are kept pretty fully e ; there is no scarcity of actual work 
coming forward, and if it were not that prices continue excessively 
low and unsatisfactory, business might be described as being in a 
fairly good condition. 

I am informed that Messrs. Francis Morton and Co. have decided 
upon the removal of their works from Liverpool to Garston, in 
consequence of the present accommodation being found insufficient, 





At Garston%the extensive Hamilton Ironworks have been bought 
outright, and there will be a special railway siding to the works, 
in addition to dock accommodation sufficiently large for the use of 
an Atlantic stcamer. The new works—which with the yards 
occupy about ten acres of ground—will enable the firm, who are 
= busy at present, to turn out a greatly increased number of 
orders. 

Messrs. Maybury and Marston, of Huyton Quarry, and Pendle- 
ton, have just commenced running at their Perseverance Works, 
situated at the works near Manchester, a new set of mills for rolling 
sheets, which are capable of turning out 80 tons per week of the 
ordinary gauges, 

The new wire lathing recently introduced by Messrs. Johnson, 
Chapman, and Morris, of Manchester, has met with a fairly good 
demand for fireproof building construction, and they have secured 
considerable orders both for home and foreign requirements. One 
of their recent orders has been for the fireproof construction of 
the new post-office buildings for Dumfries. 

In the coal trade a fair demand for house-fire coa!s has resulted 
from the recent severe weather, but supplies are plentiful, and the 
lower descriptions of round coal, for steam and forge use, are 
more difficult to get rid of. In consequence of the lessened 
quantity now being screened, the better qualities of engine fuel 
meet with a pretty brisk sale, and are steady, at fully recent rates ; 
but inferior descriptions of stock continue so plentiful in the 
market as to remain a drug, and are excessively low in price. 
There is only a dull shipping demand, and buyers can now place 
cargoes on very favourable terms, owing to the large supplies 
offering. Prices, although not actually quotably lower, are weak 
and irregular, as to clear away quantities special rates are quoted. 
At pit mouth, best coals average 8s, 3d. to . per ton ; seconds, 
6s. ha. to 7s. ; common house-fire coals, 5s. 6d. to 5s. 9d. ; steam 
and forge coals, 5s, to 5s. 3d. ; burgy, 4s. 3d. to 4s. 6d. ; best slack, 
3s. 6d. to 3s. 9d. ; and common sorts, from 2s. 3d. and 2s. fd. 
upwards. For shipment, good ordinary steam coal, delivered at 
the ports on the Mersey, is still quoted at 6s. 9d. to 7s., but to 
set at liberty wagons under load, under these figures would be 
taken in many cases, 

Barrow.—There is a continued steadiness and firmness to note in 
connection with the hematite pig iron trade of this district. There 
is no falling off to note in the number or the extent of orders, and 
business has been done at the prices which have been ruling for 
some time past. There is a steady tone in the market generally, 
and, if anything, there isa much better feeling. This to some extent 
is accounted for by the fact that stocks have lately been gradually 
reduced, and that there is fully 20,000 tons less held in hematite 
warrants than was the case six or eight weeks ago, Business has 
been done at 42s. Sd. per ton net, f.o.b., for mixed numbers of 
Bessemer pig iron, and 42s. for No. 3 forge net, f.o.b. It is 
obvious that prices will not advance materially during the remaining 
part of the season, because, although stocks have been reduced, there 
is still over 200,000 tons in stock in the shape of hematite warrants, 
apart from the ordinary stock held by makers. In the steel trade 
there is a continuance of that activity which has characterised the 
market for some time past. Heavy sections of rails are quoted at 
£3 17s. per ton net, f.o.b., and light sections at £4 5s. per ton. 
There is a very brisk tone in the steel shipbuilding material trade, 
and orders are coming to hand very well for both plates and angles, 
the former being quoted at last week’s rates at £6 7s. per ton for 
plates and £5 12s. 6d. for angles, net f.o.b. There is a brisk trade 
doing in billets, forgings, hoops, and steel wire, and prices are well 
maintained. Shipbuilders are better employed than they have 
been of late. The works of the Naval Construction and Arma- 
ments Company are better off for orders, and are expecting new 
and important contracts, but the other two works in the town are 
doing nothing at all, and show no signs of renewed activity. There 
is a better feeling in the engineering trade, particularly in the 
marine department. Iron ore is steady at late rates. Much pro- 
gress is being made in the work of building the sheds and tanks at 
Barrow, on the side of the Ramsden Dock, for the development of 
the bulk petroleum trade. Shipping is fairlyemployed. Coal and 
coke steady. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


SoutH Yorkshire collieries have not done so well with the coal 
trade to Hull during the last half year. The quantity sent from 
the South Yorkshire coalfield to the port was only 819,176 tons, 
which shows a falling off of about 36,000 tons, as compared with 
the half year of 1887. During June there was an improvement, 
the weight showing an increase of 6393 tons, and the export trade 
also improved by over 14,000 tons. I have travelled over most of 
the coalfield during the last ten days and have seen the larger 
portion of the lines which lead to the great Yorkshire port. It 
struck me that I had rarely seen such an accumulation of coal- 
laden wagons, especially in the neighbourhood of Hull, Goole, and 
Selby. 

An important sale of machinery was conducted by Messrs. 
Nicholson, Greaves, and Barber, on Friday, at the Special Tool 
Works, Stanley-street. There was a large attendance of buyers, 
many manufacturing towns within a hundred miles of Sheffield 
being represented. Five of Beverley’s screw-cutting lathes went 
at £72, £63, £50, £40, and £22 respectively; a double-geared 
sliding, surfacing, and screw-cutting machine fetched £100; a 
facing lathe, £63; slotting machine, £40; milling machine, £29; 
Beverley’s sliding and surfacing lathe, £25 ; planing machine, £55; 
Beverley’s radial drilling machine, £38 ; screw-cutting gap lathe, 
£36; double-geared wall slot drilling machine, £21; shaping 
machine, £13; sliding and screw-cutting lathe, £26 10s.; planing 
machine, £30. The sale realised £1100. 

The Sheffield Junior Engineering Society had before them on 
Monday the second part of Mr. A. J. Foulstone’s paper on ‘‘ Steam 
Boilers.” Mr. Foulstone described the advantages and disadvan- 
tages of the Rastrick, multitubular, sectional, and water-tube 
boilers, the different systems employed in the supplying of water 
to the boilers, and also the appliances used for preventing water 
from getting below the boiler flues or tubes, as so obviate col- 
lapsing. Boiler fittings, and their position on boilers, were also 
carefully dealt with. The paper was illustrated by sketches. 

The disastrous rains which have fallen since last week have 
caused farmers to turn their attention more favourably towards 
pressing machines for ensilage purposes. A considerable number 
of orders were placed at the Royal Show at Nottingham. With 
such weather as prevails while I write, the prospects of the hay 
crop in the midland and northern districts appear altogether 
perilous, and the agriculturist must depend more and more upon 
his ‘‘silos.” The machinery and implement makers report more 
activity in the department of pressing appliances than any other 
branch of their business. 

In South Yorkshire the general condition of the iron trade is 
rather better, quotations for pig iron ruling firmer. The total 
number of furnaces in blast throughout the country is given at 417, 
out of 851 built. In our immediate locality eight out of twelve 
are in blast. A better demand is maintained for steel, particularly 
for grades required for railway purposes, the call being chiefly on 
foreign account. The Argentine Republic, Japan, and the British 
East Indies, are the leading customers, and heavy requirements are 
anticipated from Australasia within the next month or two. The 
Japanese are waking up to the importance of railway development, 
but China lags behind in the race. 

The result of conferences on the Merchandise Marks Act, between 
the Federated Trades Council, the Cutlers’ Company, and the 
Chamber of Commerce, has been published. It practically bears out 
the forecast I have already sent you. Three meetings have been held, 
at the first of which, on May 14th, Mr. Charles Hobson, president 
of the Sheffield Federated Trades Council, raised the following six 

ints as subjects for discussion by the conference :—(1) To pro- 

ibit the manufacture and sale of unmarked goods; (2) that every 
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manufacturer should be compelled to put his own name upon his 
manufactures ; (3) that all goods should be marked with the place 
of their origin; (4) that all s should bear upon them a clear 
indication of their quality; (5) that some means should be esta- 
blished to secure an easy application of the Act of 1887; (6) that 
=“ should be taken to secure the adoption of the prin- 
ciples of the Act by other countries, and by our Colonies 
and Dependencies. These subjects were discussed at great 
length, and at the next meeting, on June 4th, a number of 
resolutions bearing upon them were proposed by Mr. Stuart 
Uttley, on behalf of the Sheffield Federated Trades’ Council, and 
two of these, unanimously adopted, were to the effect that Govern- 
ment should endeavour to secure the adoption of the principles of 
the Act by foreign countries, and that some Government officer 
a be appointed to put into operation the provisions of the 
ct. 

With respect to marking goods, it has been decided that a 
national mark shall be adopted. This mark, when affixed to goods 
in connection with the name of some person or firm, ‘‘sball be 
taken as an indication that the goods are the manufacture of such 
person or firm; but the absence of such national mark shall indicate 
that the goods are the merchandise only of such persons or firm.” 
The delegates having reported the results of the two conferences to 
the various bodies they represented, met for the last time on the 
10th inst., when it was decided to present a memorial in the name 
of the Conference to the Marquis of Salisbury, the Secretaries of 
State for the Colonies and India, and the President of the Board of 
Trade, praying that action may be taken by the Government to 
carry out the suggestions of the resolutions adopted at the previous 
meeting. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


CONSIDERABLE business has been done in Cleveland pig iron 
during the last fe. days, and prices are steadily advancing. 
There is now every prospect of a good trade for the next two or three 
months at all events; and as stocks are still decreasing, there is 
little doubt that prices will continue to move upwards. At the 
market held at Middlesbrough on Tuesday last the attendance was 
above the average, and buyers were more eager to do business than 
sellers were. For prompt delivery, No. 3 G.M.B. was freely 
offered at 31s. 104d. per ton; but sellers could not be found at less 
than 32s., and occasional sales were reported at a slightly higher 
price. For delivery to the end of September, consumers were 
willingly paying 32s. 3d., but neither makers nor merchants would 
commit themselves so far ahead. 

The supply of forge iron is scarcely equal to the demand, and the 
price has risen from 30s. 9d. to 31s. per ton. 

There has been little movement in warrants during the past 
week, owing probably to the holidays at Glasgow. The price 
current on Tuesday last was 32s, 14d. to 32s. 3d. per ton. 

A further decrease has taken place in the stock of pig iron at 
Messrs. Connal and Co.’s Middlesbrough store. The quantity held 
on Monday last was 275,976 tons, which is 3112 tons less than a 
week ago, and 64,000 tons less than was in stock at the beginning 
of the year. 

Shipments of pig iron are proceeding at a fairly satisfactory rate, 
43,902 tons having been exported between the Ist and 16th inst., 
. compared with 38,977 tons during the corresponding portion of 

une. 

There is no cessation in the demand for finished iron. Makers 
continue exceedingly busy, and have booked a great many orders 
at the advanced prices quoted last week. 

The steel works are all fully occupied. Inquiries are numerous, 
but prices are unaltered. Steel ship plates are quoted at £6 5s., 
and angles at £5 15s. per ton, at makers’ works, less 2} per cent. 
discount. 

The explosion at the De Beers Diamond Mine, near Kimberley, 
South Africa, has resulted in the death, among others, of several 
north countrymen. The best known of these is probably Mr. 
Lindsay, the manager, who could not have been there much more 
than a week before the accident happened. Mr. Lindsay was only 
about twenty-eight years of age. He was a pupil of Mr. John 
Daglish, of Tynemouth, and afterwards cameial various positions 
of trust connected with colliery engineering in the North of 
England. It is but a short time since, when on the eve of his 
departure, a supper was given to him, at the County Hotel, 
Newcastle, to celebrate his appointment to the important position 
wherein he was destined so soon to lose his life. 

The freight markets at the North-east ports continue, on the 
whole, firm, with a tendency to advance. drain freights frem the 
United States are rising, so also are the homeward freights from 
the Black Sea. There is no falling off in the demand for tonnage 
for coastwise requirements. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE Glasgow pig iron market was closed from Thursday to 
Tuesday of this week, in consequence of the annual fair holidays. 
Somewhat depressed at the finish last week, the market reopened 
with a fairly confident tone, due, no doubt, to an accumulation of 
orders in the preceding two or three days, and the prices of 
warrants were about the best that have recently been current. In 
the past week the shipment of Scotch pig iron was necessarily 
small, consisting of 2767 tons sent abroad and 2569 tons coastwise, 
the total of 5336 tons comparing with 5779 in the corresponding 
week of 1887. 

The current market values of makers’ pigs are as follows :— 
Gartsherrie, f.o.b. at. Glasgow, per ton, No. 1, 47s., No. 3, 42s.; 
Coltness, 47s. 6d. and 43s. 6d.; Summerlee, 47s. and 42s.; Lang- 
loan, 44s, 6d. and 41s, 6d.; Calder, 46s. 6d. and 40s. 6d.; Clyde, 
43s, 6d. and 39s. 6d.; Carnbroe, 39s. 6d. and 37s. 6d.; Monkland, 
39s. 6d. and 37s. 6d.; Govan, at Broomielaw, 39s. 6d. and 37s. 6d.; 
Glengarnock, at Ardrossan, 43s. and 38s. 6d.; Eglinton, 38s. 6d. 
and 37s.; Dalmellington, 40s. and 38s. 6d.; Shotts, at Leith, 45s. 
and 43s.; Carron, at Grangemouth, No. 3, 43s. 

In the hematite market there is a fair business, and makers have 
been obtaining rather better prices for pigs, as a consequence of 
the fresh requirements of the steel trade. 

There is promise of a good business in malleable iron, which is in 
better request both for home use and shipment. Indeed, merchants 
and manufacturers speak with more confidence regarding the posi- 
tion of the trade than they have been in the habit of doing for some 
time past. The prices of bars, angles, plates, rivets, and nuts, are 
all firm at the recent improvement. For unbranded iron and old 
rails the demand is limited. The condition of the steel trade is not 
less cheering than that of iron. Orders for shipbuilding and other 
purposes lately placed have quite altered the aspect of business for 
the better. Prices of plates and angles are firm. 

The present week’s shipments of iron and steel manufactured 
goods from Glasgow are necessarily small, but the articles des- 
patched in the last two weeks are valued at £164,880, and include 
asteam dredger for Egypt, valued at £7300; four locomotives for 
Bombay, £8000 ; a steamer, — to Rangoon, £9000; machinery, 
£42,900; sewing machines, £5230; steel goods, £16,930; and 
general iron manufactures, £75,400. 

Although the coal trade has been restricted in the Glasgow 
district, fair shipments have taken place, both on the East and 
West Coasts, there being no change in the prices. 

At a largely-attended demonstration of miners which took place 
at Falkirk on Saturday last, resolutions were passed calling for 
an Act of Parliament making an eight hours’ day compulsory, and 
in favour of the abolition of mineral rents and royalties. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


JuLy and August are the great contract months for coal, and it 
is gratifying to note how well the tone of the market is maintained, 
the high prices quoted of late ruling as strongly as ever. That the 
improvement in the coal trade is no spurt is 2 Pat by the vitality 
infused into coal trade movements. Properties are looking up, 
— projects that have hung fire are beginning to take a practical 
shape. 

_ that at the late sales of the Pentyrch Works and free- 
holds, the Marquis of Bute acquired, through Sir W. T Lewis, a 
good many of the lots. 

It is not generally known that a very large unworked coal area 
exists at Pentyrch ; it may not be the easiest part of the coalfield 
to work, but the position near Cardiff makes it valuable. Cardiff 
has kept up its average well. Last week the export of coal to 
foreign destinations was 180,000 tons, and Newport and Swansea 
were not much behind late totals. Swansea total was 21,000 tons, 
and of this a large proportion went to France, Spain, Denmark, 
&c. In patent fuel there has not been so much activity. Last 
week Swansea exported 2700 tons to France, 1700 tons to Russia, 
and 300 tons to Buenos Ayres. 

This week's coal quotations are :—First-class steam, 10s. 3d. to 
10s. 6d. ; second-class, 9s. to 9s, 6d.; cheapest steam, 8s, 3d. to 
8s. 6d. ; house coal, 8s. 3d. to 8s. 6d. This class of coal has main- 
tained its price better than I have known it. The course generally 
is for a decline in price during the summer months, and now coal- 
owners are beginning to calculate upon the autumnal and winter 
trade, which will certainly be good. This notable improvement 
tells upon house collieries, and there is less changing hands than 
was anticipated. I hear of very few coal levels in the market. 

Small house coal is still at 6s. 9d. and scarce at that. Small 
steam is plentiful, as might be expected from the large output 
going on. Latest prices 4s. 3d. to 4s. 6d., but large quantities may 
be had for even less. 

Coke is in very good demand, and 
quotations. Pitwood is up again, an 
lés. 

A good many of the leading coalowners and others have been in 
town during the last week or two, the Rhymney Railway and Barry 
Bills being the attraction. I note that the Committee have 
sanctioned one of the lines from Sirhowy to Caerphilly. This is not 
all that was wanted, but is a good slice. Barry is still pending. 

Tin has gone up £3 since last week, and tin-plate in consequence 
is harder to buy, and more difficult to place forward. Shipments 
have been small of late owing to the non-arrival of steamers. A 
worse summer for shipping has not been known, and delays on 
account of stormy weather are common events. In a few days I 
expect large consignments will be sent off to the States, several 
steamers being overdue. 

Tin-plate workers are firm in resisting any decline in price. The 
most ordinary of cokes is selling at 12s. 6d.; better class, 12s. 9d.; 
steel cokes, 12s, 9d. to 13s. Siemens coke finish, 13s. 3d. to 
13s. 6d.; ternes, 23s. to 25s.; charcoals, Siemens steel, 25s. 6d. to 
28s. These are Swansea prices, but there is scarcely any difference 
between these and Newport, Mon., quotations. 

There is no change in the steel trade. A slight advance even in 
steel rails would be acceptable, but is not forthcoming. A moderate 
business is being done in heavy sections from 43 17s. 6d. to 
£4 2s. 6d.; light, £4 12s. 6d. to £5 5s,; Bessemer blooms, £4 5s. to 
£4 15s.; Siemens bars, £5 2s. 6d. The chief works are fairly 
placed for orders, principally steel; merchant bars are very 
secondary in demand. Rail exports have been few; home renewals 
slight. Iam not surprised at this. Visiting the Dare district last 
week, I noticed rails in capital condition which had been laid down 
in 1880. These had borne a great traffic, for the district is a very 
busy one, and yet were as good as ever. The only hope for a 
brisk rail trade is to open out and civilise some of the foreign 
countries and colonies which are behind the age in this respect. 

From the —— return just issued, I see that the total 


rices are firm at last week’s 
none can be bought under 


quantity expo last year from the United Kingdom was 324,125 
tons, and the value over 44 millions of money. Out of this 
quantity the United States alone took 225,062 tons. Ten of the 


other buyers came up to 5000 tons, and the order of importance 
was as follows :—Russia, Italy, France, Germany. 

A singular charge is pending in the courts, brought by the 
Rhymney Iron Company against the Rhymney Railway for undue 
preference shown by them to the Dowlais Company in lessened 
charges for taking steel and coal down, and for bringing ore up. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


UnpDER the shadow of the various syndicates and conventions, 
the position of the iron trade, as far as the manufacturers are 
concerned, is a tolerably bearable one, but the time is come when 
they should be warned not to overshoot the mark, either here or in 
Austria, as till now all they have had in view in either country has 
been to raise prices, without due regard to the demand, to export, 
and the consequences to buyers; and for the time, it may be said 
they have ruthlessly shelved the middle-man, and, in consequence, 
shut up all speculative buying, which is dead, and in great part 
accounts for the colourless, dail tone of the markets for the 
several kinds of articles under ban, as it might be called by 
merchants and consumers, who, however, at last have the conso- 
lation of knowing that already one convention has broken down 
and that another will aockabty follow its fate very soon. The 
reports from the works in Silicia continue good, pig iron maintains 
its firmness, and the foundries are extra busy. The constructive 
works are now in full swing, merchants’ wrought iron and steel of 
all kinds is in good request, so the rolling mills are in general 
ey fully employed nearly up to their capabilities. Plates are 

risker than usual, and there is a better export over the borders. 
Common merchant bars are still noted by the convention at M. 140 
to 142°50, better qualities a little higher ; girder and other section 
irons 150 to 160; and iron common plates, 160 to 165 p.t. base 
prices. It cannot be said that the situation in Rheinland-West- 
phalia is so satisfactory as in Silesia. Iron ores continue very 
firm, roasted steel stone is still being sold as high as M. 13 p.t. at 
mines, and Luxemburg minettes are noted at 2°60 to 3°20, and are 
in great demand for the Westphalian as well as the Belgian 
furnaces. Who could have dreamed a few years ago that these 
wretched phosphoric ores, despised at that date, would now be paid 
for in Westphalia at M. 12 to 15 p.t., when the rich and pure ores 
of the Siegerland and Nassau can be bought from 10 to 13 p.t. 
The mineowners of the Moselle region ought to erect a monument 
to Thomas and Gilchrist for thus enhancing the value of their pro- 
perty. The pig iron trade is very quiet, spiegel is in no better 
request for export, and the whole trade very unsatisfactory, the 
profit at present prices being next to nothing. The home con- 
sumption keeps normal, and is not large; the furnaces are in 
receipt of orders fora month or two ahead. The 10 to 12 per cent. 
grade still keeps at M.57 nominal. The fate of some of the syndi- 
cates or conventions is being waited for, after the meetings about 
taking place, before consumers come forward to buy forge pigs ; 
so till these results are positively known there will be no more 
animation in this article than there has been for a week or two 
Best brands are noted by the convention M. 47 to 50 p.t. ; 
though to the annoyance of the crude iron ring, some black 
sheep have sold under this price, but not large enough lots, 
it appears, to have a permanent effect on the market, though 
it could not avoid putting it into a flutter temporarily. In the 
other crude iron sorts there has no change of importance occurred 
this week ; basic is in brisk demand, and the price is firm at M. 45, 
Luxemburg forge 38°70, and Bessemer 54 p.t. With the exception 
of plates and sectional iron for constructive purposes—girders, for 





instance, having been raised last week M. 2, now noted 110 p.t.— 
the malleable iron trade is very slow, and in a dull and dreary 
mood; some parties say there is a little more export going on, but 
this is trifling, and still the weakest point of all, for as far as 
can be ascertained, it is seldom that export orders come here, 
except some special advantage has been offered. The whole sales 
for the second half of the quarter are less than they were in 
the first, and that was not important. The deficit in iron and 
steel of all kinds last April was 163,731 t. as against April, 1887, 
and now, at the end of May, it had risen to 125,648 t. This is 
tantamount to a shrinkage of 30 to 40 p.c. per month for this year, 
The base price of bars remains M. 125 to 127°50f. for inland orders ; 
for export ones it is what can be obtained, the ports having a lower 
nominal list from the convention. The sheet mills are in the same 
position as last week, not improved, but still waiting to see what 
the meetings are going to bring them. The iron wire rod branch 
has been thrown into a depressed condition through the utter col- 
lapse of the wire nail convention, and no foreign orders of any 
significance at all coming now to hand, It is expected here that 
now wire nails will come done again to 6s. 3d. per cwt. in England, 
which represents a price for nail rods of M. 85 to 90 p.t., which 
cannot be produced here for the money. At the last tendering for 
rails at Elberfeld M. 112°50 was the lowest, and 115 to 116 p.t. the 
highest offer. 

he Chamber of Trades for the province of Schelswig-Holstein 
publishes the following report for 1887, and as this is a shipbuild- 
ing and marine engine factory centre, it may be of interest as 
affording notes of comparison, which will, however, not greatly 
disturb English manufacturers in the same line of business :— 

‘*The conjuncture for this opened more favourably than for the 
last year, just closed, as regards the ironfoundries, machine fac- 
tories, the breweries, the paper-making industry, and the brick 
and cement works. Shipbuilding became more brisk in the last 
half of the year, after having remained dormant for a long time 
previously ; in part it became very brisk indeed. The wood-working 
industry enjoyed all through a very good demand, 

‘The ironfoundries developed themselves in general favourably. 
The factory of Howaldt, in Kiel, supplied twenty-three marine 
engines with seventeen boilers, two factory and eighty-nine acces- 
sory steam engines; their foundry, 520,790 ko. of castings; the 
metal foundry, 38,704 ko. ; the smith’s shop, 146,759 ko. of forgings ; 
and it employed an average of 335 workpeople, against 264 in 1886. 
The factory of C. Diivel, in Kiel, built seventy-two steam engines 
and two gas-motors, and employed at the close of the year 120 
workpeople. The Bergedorf Ironworks employed about 200 work- 
people, principally on agricultural machinery. The horse-nail fac- 
tory of Sande, near Bergedorf, increased its sales very considerably, 
cal made better prices; the number of hands employed was 300. 
Shipbuilding did not become brisk till the autumn, because such 
low freights ruled. In the course of the year the Kiel shipbuilding 
yard of G. Howaldt in Dietrichsdorf delivered the following 
work :—Thirteen vessels with a gross registered tonnage of 71,891 
tons, of which nine were steamers with 852-H.P. One steamer 
was for a Trieste house. Then the transformation of two steamers 
was completed. The prices realised all along were very low, on 
account of keen competition, and many shipbuilding yards worked 
without any profit at all, in order not to come to a standstill alto- 
gether. The shipwrights employed numbered 300. The other 
shipbuilding establishment, The Germania at Gaarde, managed in 
the first half of the year to secure an order to build a number of 
torpedo boats for the Turkish Government. Then the cruiser- 
corvette, Prinzess Wilhelm, for the German marine, was turned 
out of hand, and just before the close of the year another order for 
a belted cruiser for the Imperial Navy was booked.” 

The largest industrial establishment at Flensburg, the Flensburg 
Shipbuilding Company, employed during the year 725 workpeople. 
It supplied in the year five vessels, all on account of Hamburg 
houses—viz., two passenger and freight ships, together of 3695 
gross registered tons, and 2300 indicated Gonle-pvees, for the 
regular service to the West Coast of America; then two passenger 
and freight steamers of together 3936 gross registered tons, and 
2600 indicated horse-power, for the East Asian route ; and lastly a 
sailing vessel—barque. 

The Krusauer copper and brass works near Flensburg was very 
busily employed. The factory for mechanical apparatus at Kiel, 
whose specialities are diving and life-saving apparatus, increased 
and enlarged the area of its customers within the year. Almost 
all foreign navies draw their requirements in diving apparatus 
from this firm. The wood saw-mills and wood-working factories 
had a good year, because of the briskness in building, as also the 
wagon factory at Preetz. The result of the working of the Port- 
land cement, brick, and glass werks was satisfactory. 

On the 8th inst. the first wire rope railway ever worked by 
electric power was opened for traffic at Burgenstock, Switzerland 
—Lake of Lucerne. 








LAUNCHES AND TRIAL TRIPS. 


Messrs, Str W. G. ARMSTRONG, MITCHELL, AND Co., recently 
launched a steel screw-steamer for carrying petroleum in bulk, and 
which is named the Oevelginne. The vessel has a carrying 
capacity of 3800 tons, and is intended to trade principally between 
the United States and Hamburg. She is divided throughout into 
a number of cells or a with arrangements so that they 
are kept always full. e vessel will be fitted with two powerful 
Worthington pumps and a very complete installation of piping, 
whereby oil can be pumped in or out of any compartment, or from 
any one to any other. The ship is built to the highest class 
Veritas, and will be fitted up in a very complete manner, in- 
cluding electric light throughout. Immediately after the launch 
the Oevelgiinne proceeded to the works of the Wallsend Slipway 
and Engineering Company, where she will be fitted with triple 
——— engines, which have been built under the superintendence 
of Mr. Reinschild, the owners’ representative. 

Messrs. Wm. Simons and Co., of Renfrew, launched last Frida 
the steel screw steamer Abertay, built for Messrs. A. and A. Y. 
Mackay, Grangemouth, under the direction of Mr. James Donald- 
son, consulting engineer, Glasgow. The dimensions are:—230ft. 
ar 33ft. breadth, and 15ft. 3in. depth, moulded to main deck, 
and built under Lloyd's special survey to their highest class. It is 
designed for the Baltic timber and grain trade, and has a dead- 
weight capacity of about 1200 tons, also accommodation for a 
limited number of passengers under quarter deck. The engines, 
which are made by the builders, are of the triple-expansion type, 
750 indicated horse-power, and the boilers are constructed for a 
working pressure of 160 1b, per square inch. The Abertay was 
launched with her engines, boilers, and other machinery fitted on 
board, as is the practice of the builders, and will be soon ready for 
sea. 











An additional engine of 100-horse power at the 
Tottenham Sewage Works, which has been some time in course of 
construction and erection, was officially started on the 12th inst., 
in the presence of several members of the Board. Mr. Messenger, 
as Chairman of the Sanitary and Water Committee, performed the 
ceremony both of starting and naming the engine. Its working 
was found very satisfactory. The engine is a compound beam 
engine with high-pressure cylinder, 20in. diameter, having a piston 
stroke of 4ft. 6in., and the low-pressure cylinder, 35in. Siessoter, 
with a stroke of 6ft., working two ram force-pumps placed one 
under tke high-pressure cylinder, and the other at an equal 
distance from the other end of the beam, The pumps are 26in. 
diameter, and 4ft. 3in. stroke, and are capable of raising 
% millions of gallons of sewage in twenty-four hours. Messrs. 

ood Bros., of Sowerby Bridge, Yorkshire, constructed the engine 
om pnees. Mr. J. E. Worth, A.M.LC.E., is engineer to the 
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NEW COMPANIES, 


Law following companies have just been regis- 
re 


Alma Veneer Felt Company, Limited. 


This company was registered on the 6th inst., 
with a capital of £10,000, in £10 shares, to acquire 
letters patent No, ’2014, dated 9th February, 
1887, granted to F. W. Cheetham, for improve- 
ments in the manufacture of felt hats and caps 
and other head coverings, and in the a 


employed in such manufacture. The subscribers 
are :— 

Shares. 
*F. W. Cheetham, Hyde, hat manufacturer... .. 198 
*John Cheetham, Hyde hat manufacturer .. 198 
*Tom Cheetham, Hyde, hat manufacturer .. 198 
*Joseph Cheetham, Hyde, hat manufacturer 198 


John Cheetham, Hyde hat manufacturer 
*E. W. Smith, Hyde, boot vn cantonal 
Mrs. Smith, Hyde .. 

The number of Siinihens is on to re more than 
five; the first are the subscribers denoted by an 
asterisk. 


5 
198 
5 





Barnoldswick Gas and Light Company, Limited. 


This company was registered on the 7th inst., 
with a capital of £12,000, in £10 shares, to manu- 
facture, sell, and supply’ gas or any other illumi- 
nating power in the parish of Barnoldswick, in 
the county of York, and generally to carry on 
the business of gas manufacturers and gasfitters, 
electrical engineers, and every other business in 
any way connected with the manufacture and sale 
of gas and electricity, or other illuminants. The 
subscribers are: 


Shares. 
H. Slater, Barnoldswick, manufacturer 120 
J. Pickup, Barnoldswick, general dealer 50 
J. Broughton, Barnoldswick, mason .. .. 40 
J. D. Roberts, Barnoldswick, vhysician 40 
8. Slater, Barnoldswick, pork putcher .. 60 


C. Brookes, Barnoldswick, grocer .. 


15 
J. Hartley, Barnoldswick, innkeeper 


20 

The number of directors and the names of the 
first directors will be determined by the sub- 
scribers to the memorandum of association. The 
company in general meeting will determine re- 
muneration, 





Grays Paper Works, Limited. 

This company was registered on the 6th inst., 
with a capital of £10,000, divided into 100 shares 
of £100 each, to enter into an agreement, dated 
the 29th June, 1888, between David Asplant 
Gibbs, William Alfred Gibbs, William 8, C ailing 
and David Cecil Gibbs, all of 76, Milton-street, in 
the City of London, trading under the firm and 

n= of D. and W. Gibbs, of the first part; 

fred Singer Chinnock and Charles Edward 
McLaren, both of Limehouse, in the county 
of Middlesex, trading together under the firm 
and —_— of Chinnock, McLaren, and Co., of the 
second part; and Thomas Hardwick ( ‘ooper, of 
the third part, for the acquisition by the com- 
pany of certain works and premises at or near 
Grays, in the county of Essex, and generally to 
— on the business of paper manufacturers and 
i rters, manufacturers of and dealers in paper 


the materials for making paper. The first 
poe Baw are:— 
8) 
*A 8. Chinnock, manufacturer, Chinnock’s 
i CE as ec: os . © 06: bas, 06 1 
*Charles McLaren, manufacturer, Chinnock’'s 
wharf, Limehouse 1 
W. A. Gibbs, Hanover. court, Milton- street, 
London, E.C., soap manufacturer 1 
WwW & Gibbs,” Hanover-court, Milton-street, 
“a E.C., soa) manufacturer... .. .. 1 
“WwW, ins, anover-court, Milton-street, 
ae, E.C., soap manufacturer 1 
w. Cc. Gi bbs, Hanover-court, Milton- street, 
London, E.C., soap manufacturer 1 
"FT. L Gibbs, lanover-court, Milton- street, 
London, E.C., : cap manufacturer és 1 


The number of directors is not to ™ ean than 
three, nor more than five; qualification of a 
director shall be the holding in his own right 
alone of two shares of £100 each. The sub- 
scribers denoted by an asterisk are the first 
directors. The company in general meeting will 
determine remuneration. 





Greenwood aud Batley, Limited, 


This is the conversion to a company of the 
business of engineers and machine makers carried 
on in the Albion Works, and elsewhere in Leeds, by 
the firm of Greenwood and Batley. It was regis- 
tered on the 7th inst., with a capital of £400,000, 
in £10 shares, The subscribers are:— ~ 

ares, 


*Arthur Greenwood, Albion Works, Leeds, engi- 
neer.. . 1 
eo Greenwood, 16, "Great George- -street, ‘engineer 1 
Hy. Greenwood, Al bion Works, Leeds, engineer. . 1 
*J. H. Wurtzburg, Albion Works, T eeds, engineer 1 
——— . H. Colomb, 9., St. George's- 


road, 8. 
*Major- General E. Mickiem, 36, Hans- place, 8. W. 
*Lieutenant- a R. Vivian, 5, ee 

The nine of extant is mn Pm te ae: than 
five, nor more than seven; qualification, £500 in 
shares or stock ; the first are the subscribers de- 
noted by an asterisk ; the remuneration of = 
board for the first five years is to be £4000 
annum for the managing directors, and £100 
per annum for the chairman and ordinary 
directors. 


1 
1 





Steriline Company, Limited. 


This company was registered on the 10th inst., 
with a capital of £200,000, divided into 10, 000 
shares of £5 each, and 150, 600 shares of £1 each, 
to acquire the patent rights of Lucien Benoist for 
arresting decay in animal, vegetable, and com- 

und products, bym means of chemical antiseptics. 

e subscribers are: 


Shares. 

F. H. Sumner, 17, Queen Anne’s-gate P 1 
Ww. B B. Holland, St. Stephen's Club . 1 
H. W. Spence, 2, Eastbourne Villas, Rovendale- ‘ 
A. W. Nichole 43, Coleman- street, E. C. eo 1 
C. E. F. Mosse, 30, Oxford-road, Faling a % 1 
8. H. Love, 160, Rolls-road, Old Kent- road . és 1 

. W. E. Marsh, 6, Pelham-road, Wanstead, Me v's 1 


Registered without special articles. 





Scientific Appliance arom tn Company, 
imite 
This is the conversion to a company of the 
business of electricians and manufacturers of 
a 1 inventions, apparatus 
and material, carried on by Henry James Dale 
and Edward Jonathan Dale, at 9, Kirby-street, 
Hatton Garden. It was registered on the 5th 
inst., with a capital of £10,000, in £5 shares. 
The signatories and directors are the same as in 
those of H. Dale and Co., Limited—a notice of 
which — below—and the same regulations 
as to qualification and remuneration will apply. 








H. Dale and Company, Limited. 


This is the conversion to a company of the 
business of electricians and manufacturers of 


5 | scientific and mechanical inventions, apparatus, 


and materials, carried on by Hy. James Dale and 
E. J. Dale, at 26, Ludgate-hill, E.C. It was 
registered on the 5th inst., with a capital of 
£10,000, in £5 shares. The subscribers are :— 


Shares, 
“H. J. Dale, 184, Elthorne-road, Hornsey Rise, 
Bey jan 1 
J. Dale, 184, Elthorne- road, Hornsey” Rise, 
* J os 1 
*R. C. Beauchamp, Wormsley -road, Hornsey 1 


*E. G. Price, 9, Kirby-street, Hatton Garden, 
electrician ‘ 

Cc. D, Smith, 35, Clifton-cre 
Old Kent-road’ Sg 

J. Hulme, Glen “Eldon- road, ” Streatham, ac- 
countant 1 

W. Jackson, 20, ‘Cornwallis: “road, Holloway, ‘elec: 
trician .. ° ee 1 


The oumsher of deaths! is mr to be less than 
three, nor more than ten; qualification, £100 in 
shares or stock; the first are the subscribers 
denoted by an asterisk. The company in general 
meeting will determine remuneration. 





1 
nt, “Asylum-road, 
1 








ANALYSIS OF A HYDRAULIC STEP.? 
By Professor F, G. HEssE. 

In some irrigating machinery a vertical shaft, 
supporting a heavy load, required to be supported 
by a footstep under water, Lubrication, except 
with water, was impossible, and as the water con- 
tained a large amount of grit, a lignum vite pivot 
seemed not likely to be durable. Girard’s method 
of forcing water under the step was too compli- 
cated. 

It occurred to the author that a permanent 
supporting upward pressure might be created by 
the agency of a forced vortex maintained by the 
rotation of the shaftitself. The footstep designed 
consists of a cylindrical vessel divided by dia- 
phragms. Through this the shaft passes to a 
small footstep at the bottom. A disc attached to 
the shaft is in each chamber formed by the dia- 
phragms, and the dise carries on its upper side 
radial vanes. Stationary vanes are on the dia- 
phragms below each disc. When the shaft 
rotates, a forced vortex is created on the upper 
side of each disc, while on the under side the 
pressure in the water, stilled by the stationary 
vanes, is uniform and equal to the pressure at the 
circumference of the forced vortex. Consequently 
there is a resultant upward pressure supporting 
the load on the shaft. 

Very careful experiments were made on the 
—— pressure and on the frictional waste of 
work in the footstep. The supporting upward 
pressure was found to be 0°95 of the theoretical 
pressure due to a forced vortex above and still 
water below the discs, and the friction was found 
to be much less than that of a well lubricated 
— footstep or collar bearing with the same 
load. 

The author arrived by experiment at the follow- 
ing equation :— 
diameter of discs in inches ; 

m = number of discs ; 

n = rotations per minute ; 

= a constant varying from 0°000006 for a 6in. 
disc, ‘to 0-000005 for a 12in. disc, 

Supporting ati in lbs. 
= 0°001 d4 n? m. 

Work lost in rction in foot-pounds per second, 
= 0°1047 n3 A dm. 








THE INSTITUTION OF MECHANICAL ENGINEERS. 
—The summer meeting of the Institution of 
Mechanical Engineers will be held in Dublin 
on Tuesday, 3)st instant, and two following 
days, under the presidency of Mr. Edward H. 
Carbutt. An influential committee has been 
formed for the reception of the Institution, under 
the chairmanship of the Right Honourable the 
Earl of Rosse, F.R.S. On Friday, August 3rd, 
a visit will be paid to Belfast, on the invitation 
of a local committee, presided over by the Mayor, 
Sir James H. Haslett, 

DRILLING IN THE OLDEN TrmE.—In an article 
entitled, ‘‘The Chalk Age of Mechanical Engi- 
neering,” the American Engineer gives the follow- 
ing. Many of our readers will remember drilling 
with the old sway and beam, and experiences 
much like that amusingly described. ‘‘ Those of 
you who have chosen mechanical engineering as a 
profession, and who are to deviseand direct the vast 
engineering plants of the future, will never have 
among your experience anything akin to what all 
the older members of the Profession have had, of 
the upright drill of the ‘chalk age.’ You will 
never enjoy the luxury of hanging on the outer 
end of a scantling, the other end of which was 
under a beam, or the vice bench, and where 
between you and the beam a journeyman 
machinist, sitting on the floor with an iron brace 
and a flat drill, calmly and leisurely bored holes 
in a fire front or mended a broken casting. When 
I said calmly, I meant calmly so long as the cub 
held the lever steadily, and the flat drill found 
no blow-hole in the casting into which to drop in 
and stick fast; for when this happened, the plate 
would slip out from under the scantling, the 
wimble, the lever, and the cub usually came down 
together i ina pile on top of the prostrate journey- 
man, who, scrambling from out the wreck, and 
alternately nursing a jammed finger and rubbing 
a bruised leg, added brilliancy to the tableau with 
the blue light of his profanity.” 





‘* Proceedings” Inst. Civil Engineers, vol. xci. 1888 





THE PATENT JOURNAL. 
Condensed from the — S the Commissioners of 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name an = of the communicating party are 
printed in italics 


14,5044. Pipe Coupuiines, A. J. Boult.—(W. Martin, 
United States.)—25th October, 1887.—(This applica- 
tion having been originally included in No. 14,504, 
dated 25th October, 1887, takes, under Patents Rule 
28, that date. ] 


6th July, 1888. 


9820, Metatuic Packinos, E. B. Donkin, London. 

9821. Stone Saws, J. Peckover, Philadelphia. 

2. TricycLes, J. Campion, Wolverhampton. 

. REPEATING FirReE-aRMS, J. Schulhof, London. 

. CoNTROLLING Vicious or Nervous Horses, J. 
McKenny, Dublin. 

9825. Switcues for ELectricat Purposes, W. Mackie, 
London. 

9826. Winpow Fasreninos, I. Kirkbride, London. 

9827. ComBinaTiIon Kwire, E. Marston and T. Whysall, 


Leicestershire. 

9828. Fire-escare, 8. 8. Hobbs and W. Read, Bristol. 

9829. Compination Hincep and Hatvep UMBRELLA 
Sranp, J. Goodwin, London. 

9830. SPRAY Barus, J. B. Millar, Glasgow. 

9831. FrxisHinc Printed SHeets of Paper, G. Duncan 
and J. Salmon, Liverpool. 

9832. VenTILaTors, J. C. Wilson, Denton. 

9833. CARDING Enornes for Carpinc Cotton, &c, J. 
Hague, Ashton-under-Lyne. 

9834. Dustinc orr the Surnrace of Printep MATTER on 
Paper, V. Kleinertz, Manchester. 

9835. Acetic Acip, R. Weiss, Zossen. 

=. Borrxes, &c., with Lip, E. Copeland, Birming- 
1am. 

9837. Looms for Weavine, C. Catlow, Halifax. 

W. J. Lioyd and W. 


9888. Bicycres, &c., Priest, 
London. 

9839. Articl.es of JEWELLERY, E. M. Levetus, Bir- 
mingham. 

9840. WILTON or AXMINSTER Carpets, J. Crabtree, 
Halifax. 


9841. Sicut Feep Lusricators, W. James, Chester. 
9842. APPERTAINING to Swinos, J, F. Phillips, London. 


9843. Lockxinc and Uniockina Raitway CaRRIAGE | 


Doors, F. Biddiscombe and J. Haworth, Man- 
chester. 

9844. Sream Borxers, E. N. Barnard, London. 

9845. MEASURING Cases, A ‘Smallwood, Birmingham. 

9846. STEAM-BOILER and other FURNACES, 8. E. 
Ogden and W. Ireland, London. 

9847. Soap Compownpn, M. Taylor, Glasgow. 


9848. CaRBURISING, &c., IRON and Steet METALS, J. | 


Summerhill, London. 
9849. Vent or Spite for Barres, J. A. Fawcett, 


London 
9850. ieeace Beps, &c., J. MacMunn and J, Arnold, | 


mdon. 

9851. Camera, T. Eccles, Birmingham. 

9852. Sockets for Drivinc Wuips, 
London. 

9853. Fire-escare, H. W. Tier, London. 

9854, Seconpary Batteries, &c., L. Bristol, London. 

9855. Lapies’ Heap Wear, A. Schultz, London. 

9856. Winpow Sasues, B. W. Miinster, London. 

9857. Soap, J. J. Bowley, London. 

9858. SucarR of Leap, J. Lowe, London. 

9859. EXTINGUISHING Fires, F. B. Hill and J. Sinclair, 
London. 

9860. Caps, E. Krausz, London. 

9861. Sreves, C. W. Kitto, London. 

9862. Raitways, C. A. Barre, London. 

9863. CUoIN-FREED Apparatus, E. Cuénod and A. 
Dujour, London. 

9864. HorsgsHor, The Kjébenhavns Hesteskofabrik 
and L. Meyer, London. 

9865. Watcu, O. Imray.—(H. Rime and La Société 
Armand Schwob et Frére, France.) 

9866. GELATINOUS MartrTers, F. W. P. and L. P. Swin- 
borne, London. 


7th July, 1888. 


9867. Coprer, E. T. Coules and J. W. Cunningham, 

ndon. 

9868. SADDLE GirTHiNG, B. 8. Weston and H. 8S. Wil- 
ton, London. 

= Treatine and Disso_vinc SaccHaRine, W. Smith, 

ive le 

9870. EXPANSION VALVE Gear, D. A. Murdoch, Princes 
and Clarendon Docks Engineering Works. 

9871. Game of CoronaTION or Lower the Frac, A. 
Pritchard, Oxford. 

9872. oe Guns, &c., L. E. Parfitt, Bir- 
minghan 

9873. Rematasc Srraps for Boots, &c., A. E. Miiller, 


rmen. 

9874. Music 
Bowden. 

9875. a Cotton, &c., J. Hague, Ashton-under- 


TeacHtnG Purposes, J. Ferguson, 


9876. Pasvewne Froops, T. Clarke and C. F. Crapp, 
Manchester. 
9877. — and other Tastes, L. M. Shaffner, 


mdon. 

9878. Toncs and Grippers, R, Allen, London. 

9879. ArtiFic1AL Fue, J. Lindler and J. Burn, 
Sunderland. 

-_ Domestic Risinc Trivet, G. Holmes, Birming- 

am. 

9881. Facrziratinc the Draucut of Venicres, C. C. 
Seton, Halifax. 

9882. Por for CELERY Puants, H. W. Robinson, North- 
ampton. 

9883. Necktres, W. Rockliffe, Newcastle-on-Tyne. 

9884. Dust Proor WALL Bracket or Casz, F. East, 
Dundee. 

9885. WHEE Cutters, T. Hewitt, Birmingham. 

9886. Repuction of Zinc Oxipes, C. A. Burghardt, 
Manchester. 

9887. Derectinc Raitway Sicnat Apparatus, J. P. 
O'Donnell, New Malden. 

9888. SucaR-caNE MIzLs, D. Stewart, Glasgow. 

9889. Drivinc Mecuanism for VELocrPeDEs, V. Pin- 
geon, London. 

9890. nn Jer Apparatus, W. B. Cumming, Liver- 


pool. 

9891. Game or Puzz.z, J. R. Cotton, pmearacoyce oY 

9892. Steam Enoines, &c., argreaves and 
Inglis, Glasgow. 

9893. RETORTS for D1sTILLING Snare, &c., J. Jones, 

, J. A. McGill, 


&c., 


gow, 
9894. Capture of Rassits, Hares, &c. 
Leed 


Ss. 

9895. Urittsation of RerusE from BREWERIES, 
J. A. McGill, Leeds. 

9896. Drarrine Patterns of Lapres’, &c., GARMENTS, 
J. A. Gaunt, Bradford. 

9897. CHASING Tooxs, J. W. Newall, London. 

9898. Steam BoiLers with divided Fire Tuses, G. 
Eggers, London. 

9899. Pras for Viotrs and the like, R. Spratley, Tun- 
bridge Wells. 

9900. Dyrrne Yarn, J. Mallison, Sharples. 

9991, Currina Oct Sueet Mera Buanks, J. Pinson, 
London. 

9902. PrePaRtne Hines, &c., for Tannina, J. Myers, 
London. 

9903, Tires, A. W. Binstead, London. 

9904. Cork, E. Johnson, London. 

9905. OpeNING Fan.icuts, T. Barter and J. White, 
London. 

9906. Mitts for DecorticatTinc Corn, &c., A. Millot, 
London. 

9907. ELectric CurRRENT and TENsION METERS, M. von 
Dolivo-Dobrowolsky and The mene Allgemeine 
Elektricitats-gesellschaft, London. 


F. | 9941. 


H. Dunkley, | 


9908. Sanp Buiast Apparatus, J. £. Mathewson, 
London. 

9909. Lace Curtains, R. F. Carey, London. 

9910. Continuous CuRRENT DyYNAMO-ELECTRIC Ma- 
cHiNnEs, G. Kapp, Manchester. 

9911, Fastentnc Mart Baos, &c., E. J. P. Brown, 
Loudon. 


9912. Macic Lantern, G. Hughes.(V. Bonnet, H. 
Lissayaray, A. ond A, Richard, and N. Grumbach, 
France.) 


9913. Pipe Wrencu, T. B. Gilmore, Borringdon. 

9914. Camp Bepsteaps, A. T. Norton and A. 8. Tom- 
kins, London. 

9915. Lantern, A. 8. Tomkins, London. 

9916. Furnaces for Burnina GRaNnuLaR FvEt, G. A. 
Godillot, London. 

9917. Gas ‘BURNERS, J. M. Hayman. --(—. Shilton, New 
Zealand.) 
9918. Eoa-curs, J. Brearey, London. 

9919. Seatinc Wax, J. Brearey, Lonion. 

9920 Friction CLutcues, E. Boehme and J. Paulsen, 
London. 

9921. Ropent Rirte Ssootinc Gatiery, J. Broady, 
Mytongate 

9922. CooKine Apparatus, J. F. Blyth, London. 

9923. TypEe-writers, A. H. Huth, London. 


9th July, 1888. 


9924. Pertopic Propuction of Antiseptic Sprays. A. 
R. Upward, London. 
9925. Bicycies, &c., W. 8. Croker and H. E. Daniell, 
London. 
9926. Suips’ Compasses, T. Bassnett, Liverpool. 
9927. ELectBIc MAKE-AND-BRAKE Switcu, G. V. Fow- 
ler and E. W. Lancaster, Londoh. 
| 9928. E.ecrricaL Accumu.ators, G. V. Fowler and 
E. W. Lancaster and E. J. Penn, London. 
9929. Letrer Bao, L. L. Farman, Cambridgeshire. 
9930. a Mortise Gauce, J. W. Cawdary, 
radford. 
9931. Recorpinc and Repeatinc Speecu, A. A. C. 
Swinton, London. 
9932. SHuTTLes and Bossins, W. and G. Hilton, Man- 
chester. 
9933. PeramBuLators, E. Borsey, Ashton-under-Lyne. 
9934. Wasuineo Coat, G. Inglis, Glasgow. 
9935. CLosine Tents, W. Bendall, Birmingham. 
| 9936. SorTING BROKEN or SMaAt Grain, C. E. Mumford 
| and D. Hearn, Bury St. Edmunds. 
| 9937. Locks and Keys, R. Blain, Belfast. 
| 9938, ADVERTISEMENT for VARIOUS BUSINESSES or 
Traves, J. W. Petty and Sons, Leeds. 
9939. TusuLaR Lamp Supp y, 8. E. Haward, Tunbridge 
Wells. 
| 9940. Drivinc and BacK-DELIVERY Mecnanism, H. C. 
Longsdon and T. Newton, Keighley. 

Weicuine Corn, E. Grandy, Dublin. 
PApPeR-MAKING Macuines, J. H. Annandale, 
Glasgow. 
9943. MAKING 





| 9942, 


and other Various 
Bopies, P. Fleming, Birmingham. 

| 9944. PorTaBLeE Pan and Fire-GraTe for Heatinc 
Water, J. Scarr, London. 

9945. Lappers, J. B. Parry, Liverpool. 

| 9946. Hannes of Suut-up Knives, &c., J. Johnson 

and A. Lloyd, Birmingham. 

| 9947, WaTER “Morors or Meters, H. Raison, London. 

| 9948. Securine Brace, &c., Burrons, T. Hughes, 

| Birmingham. 
9949. Lock1ne or PreveNtTING Nuts from becoming 

| Loose, T. Trussell, Nottingham. 

| 9950. ADVERTISING, W. F. Curry, Manchester. 

9951. Securine Fisu-PLates, W. Knowles and J. 
Smith, London. 

9952. Cocea, A. B. Lennox and W. Brown, London. 

9953. ENveLores, H. Court, Acton. 

9954. Torrepo, H. N. Morgan, London. 

9955. Meuttinc Snow in Roaps, &c., H. N. Morgan, 
London. 

9956. TuRNING Over Leaves, H. J. and R. Alexander, 
London. 

9957. VELOCIPEDES, 
Paris.) 

9958. Governors, E. Jones, London. 

9959. VeLocipepes, E. Keller and F. Griiring-Dutoit, 


mdon. 

9960. WRITING 
London. 

9961. TorpEpogs, M. E. Hall, London. 

9962. Water-cLoset Structures, &c., W. 8. Cooper, 
London. 

9963. Apparatus for Svpportinc Rir.es, W. E. Heath, 

mdon. 

9964. PURIFICATION of ALCOHOL, Baron S, Stempel and 
N. Warenzoff, London. 

9965. Dryine Hose, &c., M. C. Colchester-Wemyss, 
London. 

= Ve.ocirepes, G. Singer, London. 

Tuse-cuTrers, 8. Pitt.—(J/. W. Mellen, 

"aoen. ) 

9968. Bripces, W. Lindsay, mer 

9969. Fire- escapes, E, Edwards. —(H. Cencelme, 
France. 

9970. PreventiING Horses Runnino Away, J. L., y 
Sard4.—(A. J. Morisseau, France.) 


Fast ANIMALS 


J. Stevenson. —(J. Santiquet, 


Parer and Envetores, C. Harris, 


Unite 


10th July, 1888. 


9971. Cuain ApsusTMENTS of VeELocipepEes, E. A. 
Vicary, London. 

9972. DrEpGInc Macurnes, 8. N. Knight and I. P. 
Lambing. London. 

9973. Cicar Currer, Matcu Stranp, &c., 8. Skerritt, 
Sheffield. 

9974, ANTISEPTIC and Disixrectine Soaps, J. H. Barry, 


London, 
9975. Coupiinc to Pires under Pressures, T. L. Daltry, 
anchester. 
9976. SELF-GENERATING Gas, R. Wallwork and A. C. 
Wells, London. 
9977. LirHocrapuic, &c., Printine, J. T. H. Richard- 
son and R. W. Harris, Hatton. 
9978. Musica Toys, L. A. Groth —(J. Schénner, Ger- 
many.) 
= Couvrae. STIFFENERS for Boots, &c., P. Cox, 
mn 
9980. CemenT or GLUE for Movu.prine, T. Christy, 
London. 
9981. Repropucine Sounns, J. Y. Johnson.—( The Volta 
Graphophone Co., United States.) 


9982, Bastinc Meat, Pouttry, &c., F. Lowe 
Leicester. 

99838. Saint Currs or Wristsanps, G. C. Southall, 
mdon. 


9984. Emery WHEEL Mount, N. Kuck, Redditch. 

9985. Furniture for Winpow Buinps, &c., A. and W. 
Hill, Bristol. 

9986. EconomicaL Mak1nc of Cement, F. W. 8S. Stokes, 
London. 

9987. Putteys for TRANSMITTING Power, P. Wood, 
‘ax. 

9988. Pittar Extension Stanps, T. Norton and F, R. 
Baker, Birmingham. 

9989, Facititatine Piayine of Orcans, &c., H. Beyer, 
London. 

9990. CLEANING HACcKLE Pins, J. M. Greeves, Belfast. 

9991. MAGNETO-ELECTRIC APPARATUS, W. R. Lake.— 
(W. Humans, United States.) 

9992. Macazines for Repeatinac Fire-arms, W. R. 
Miller, London. 

9993. CLEANING TIN TeRNE Ptates, E. Jones, London. 

9994. Revotvine or Stationary Carr, T. "Sharples, 
Halifax. 

9995. Automatic Arr Ticnt Joint, P. Rawlinson, 
Sheffield. 

9996. PHonauTocRapns, C, A. oy London. 

9997. Drivine Gear of Bicyciks, 8. H. Sparkes, Wel- 
lington. 

9998. Foroinc Macuines, W. H. Dorman, Stafford. 

9999. ConstrucTION of ScREW Proretiers, G. E. 
Serjent, Newport. 

oe s Hoops or Rims, T. and J. Brooke, 
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16,001. Buckes, C. J. Hathaway, London. 

10,002. Propunsion of Sarps, J. Nickhohis, London. 

10,003. Piano Pepat Stoot, E Quehen, Waterloo, near 
Liverpool. 

10,004. Castors and Srups for Furniture, A. E. 
Kitson, Skipton-in-Craven. 

10,005. Nats, J. Brown and W. Mackenzie, Glasgow. 

10,006. Srrinc Device for Sturrixes, W. Wynne.— 
(P. J. and G. Leuchter, Germany.) 

10,007. Rotary Motion by Compressep Arr, E. Farrar, 
London. 

10,008. Aromisine, &c., for MepicaL Purposes, A. J. 
and G. H. Palmer, London. 

10,009. Consuminc Smoke and Economisine Fue, W. 
and T. H. Ackroyd, London. 

10,010. Set-orr Jornt for Fotpinc Furniture, J. R. 
Williams and F. J. Burton, West Croydon. 

10,01l. Meratiic Frames for Upricat Pianos, N. 
Browne.—(C. Bunce and £. H. Benedict, United 
States.) 

10,012. Pranororte Actions for Upricut Pranos, N. 
Browne.—(C. Bunce and E. H. Benedict, United 
States.) 

10,013. Hanp Po vrer, &c., W. P. Dodson and F. H. 
Eldridge, London. 

10,014. ReeuLators Gas, &e., R. 
Nicholls, Hendon. 

10,015. Curtinc Parer, Carppoakp, &c., W. H. Gold- 
ing, London. 

10,016. Restorrnc Decayep Teeta, W. P. Thompson. 
—(The Porcelain Dental Art Co., United States.) 

10,017. Vest for Hyoienic, &c., Porprosres, D. Sacer- 
dote, Liverpool. 

10,018. Suspenpinc Curtains, W. W. Walker, Liver- 


APPLICABLE to 


pool. 

10,019. Tents, W. P. Thompson.—{J/. A. Steele, United 
States.) 

10,020. Beer, W. P. Thompson.—{C. Pfaudler, United 
States.) 

10,021. Wasninc Macuines, W. P. Thompson.—{. 
Weiss, Aust-ia.) 

10,022. Suirrs or Suiat Currs, J. K. Roberts, Liver- 


pool. 

10,023. Coxe Ovens, T. Taylor-Smith, London. 

10,024. Sprayinc, &c., APPARATUS, E. Cohen, London. 

10,025. Prorectors for the SoLes and Heets of Boots 
and Sxoes, E. and W. Hall, London. 

10,026. Lockinc Rattway Switcues, W. T. Leach and 
R. Porter, London. 

19,027. Watcues, A. Edwards, Coventry. 

10,028. Inpicatinc the Position of FouNDERED 
Vessets, W. R. G. Roebuck, London. 

10,029. Supportinc Borties, L. Boux, London. 

10,030. Tosacco Pipes, C. 8. Snell, Saltash. 

10,031. Tosacco Pipes, C. 8. Snell, Saltash. 

10,032. Spirnes or Featuers, J. H. and J. H. F. Cohrs, 
London. 

10,033. ConnecTtinc Macuine Be tine, J. H. and 
J. H. F. Cohrs, London. 

. Heatine Stoves, R. W. Boyd, London. 

. VenTILaTiIne Stoves, R. W. Boyd, London. 

336. VeLocrpepe Hanp tes, T. B. Jeffery, London. 

37. Pees for Easecs, E. H. Taylor, London. 
K Rat Traps, F. Abbott and G. C. Lidstone, 

London. 

10,039. Manuracturinc Screw Bianks, C. D. Rogers, 


ndon. 
10,040. Manuracture of Woop Screws, C. D. Rogers, 
Lonc 








10,041. BASKETS for CarriaGt of Botrues, A. Vachette, 
naon. 
10,042. Mope of Workinc Ponkans, G. W. Edwards, 


10,043. CARBURETTING Gas Lamps, A. Kitson, Lon- 
don. 

10,044. Excgine Recorpinc Apparatus, E. Harrison, 
London. 


10,045. Brakes for Ramway Trucks, E. J. Hill, 
London. 

10,046. DeTacninc Apparatus for Boats, A. McCrackin, 
ndon 


10,047. Piers, Niprers, Smears, &c., H. 8. Sitwell, 
London. 
10,048. Accumutators, B. M. Drake and J. M. Gorham, 
mdon. 
10,049. Mastrinc and Ricoine Suips, G. E. Posgate, 
ndon. 
10,050. ArTictes Mape from Putr, F. B. Howard, 


ndon. 
10,051. Raistnc or Lowerinc TemMPeRATvRE, J. B. Witt, 
mdon. 

10,052. Back Fasteners for Neckties, H. Pentony, 
London. 

10,053. Marine Compasses, W. J. Reynolds, London. 

10,054. Umprettas, G. H. Rayner.—(G. Marthour, 
Paris.) 

10,055. Musica Instruments, J. B. Arban and L. F. 
A. Bouvet, London. 

10,056. DispLayrnc Artictes, W. R. Lake.—(N. B. 
Haynes, United States.) 

10,057. Comprmmation Fire-gescapé, &c., H. E. Davis, 
London. 


11th July, 1888. 
10,058. Postat Recerver Bac, R. Armstrong, New- 


10/058. Cases to Contain CHEMIsT’s LaBELs, H. Moss, 
Manchester. 

10,060. Warminc Arr, J. F. Lawton, Manchester. 

10,061. Firetp Guxs and Orpnance, D. Adamson, 
Manchester. 

19,062. Comn-reep Apparatus, E. G. Colton, London. 

10,063. Harness, T. H. Brigg, Weston Otley. 

10,064. Frre-escapre, J. Meredith, Shrewsbury. 

10,065. Wixpinec Frames, W. Knowles, London. 

10,066. VentiLators, C. Darrah, London. 

10,067. Screw Prorevuers, F. W. Willcox, West Sun- 
derland. 

10,068. Mustarp and Sait Receptacies, J. Gemmell 
and A. Gemmell, Newcastle-on-Tyne. 

10,069. Lips of Pots, &c., J. Sharp, Bradford. 

a CLEANING TaBLE Knives, E. 8. Jones, Brad- 
‘ord. 

10,071. Coat Coitars, E. Culley, Bradford. 

10,072. Connectinc Pires, E. Carpenter, London. 

10,073. Corsets, &c., J. Baier and C. Schaub, Man- 
chester. 

10,074. Sarety Vatves, G. Spencer, Manchester. 

10,075. Caarr Bepsreaps, J. Small, Birmingham. 

10,076. Hurricane Lanterys, &c., M. F. C. and F. R. 
Baker, Birmingham. 

10,077. Points for Tramways, W. Marshall, London. 

10,078. ArTiFiciaAL MarRBLe, A. J. Boult.—(K. Stand- 
Juss, Germany.) 

10,079. Car Venritators, W. Wright, United States. 
—(Date applied for under Section 103 of the Patents, 
&c., Act, 1883, 5th June, 1888.] 

10,080. Rescuinc Persons from Burninc BuiLpinos, 
&c., W. R. Noble and J. Blakey, London. 

10,081. Grarmuinc of Woop, A. J. Boult.—(P. Fritzsche, 
Germany.) 

10,082. Savixc Lire from Drowninc, W. P. Thomp- 
son.—(H. F. Schwartz, Prussia.) 

10,083. brusues, P. Garton, Liverpool. 

a Smau Fire-arms, T. Perkes, 

mdon. 

10 085 Sprinc Fastener for Umprecias, H. Gallon, 
Huddersfield. 

10,086. Fett Hats, W. T. Carrington, London. 

10,087. Fire-Licurers, J. Ward, London. 

10,088. Batrerres, J. V. Sherrin, London. 

10,089. Fancy Boxes, E. J. Caley, London. 

10,090. Sarety Nut Lock, J. W. Throop.—{T. D. Jones, 
United States.) 

10,091. CLeantnc Matt, J. W. Throop.—{T. D. Jones, 
United States.) 

10,092. Supptyinc Evecrricity to Tramcars, A. L 
Lineff, London. 

10,093. SicNaLLInG Mecuanism for TeLecrapny, J. &. 
Lewis, London. 

10,094. Spectacies, H. R. Marshall, London. 

10,095. ApsusTaBLe Cuairs, A. Edwards and T. Griffin, 
London. 





| in combination with a tap) 
| balanced valve for shifting 


10,096. Securtne Bar Rat.inos, &c., C. Shaw and W. 
Hayward, London. 

10,097. ReversisLe Action Domestic FIRE-ESCAPES, 
B. Burkin, London. 

10,098. Puriryine Water, A. Howatson, London. 

10,099. Bricks, H. W. Hart, London. 

10,100. Sarety Sasu for Winpows, G. C. Dixon and W. 
Pretyman, London. 

10,101. Sarps’ Compasses, J. von Peickl, London. 

10,102. ELecrric Batreriges, W. R. Lake.—(Lacombe 
and Co., France.) 

| Coup.ine, &c., Raitway Wacons, E. J. Hill, 
Lo 


ndaon. 

10,104. Frep Apparatus for Grain Driers, W. N. 
Goodfellow, London. 

10,105. Brakes for ARRESTING WHEELS, J. L. Ketcher, 
London. 

10,106. Suprortine Weicarts, O. Kieffer.—(C. Rakenius, 
Berlin.) 

10,107. Casinc for Evecrrica Conpuctors, C. 8. 
Snell, h. 


12th July, 1888. 


10,108. Automatic Ticket Printinc Weicuine Ma- 
cues, E. G. Hoffman, London. 

10,109. Lypicatinc Books OverbvugE, &c., in LIBRARIES, 
T. Bonner, Ealing. 

10,110. Street Car and Encine Guarps, H. Westman, 
Birmingham. 

10,111. Reapy Reckoner, H. and R. Roberts, Clynnog. 

10,112. Opener for Tin Cans, C. Dix, Bristol. 

10,113. Se_r-abyusTING Spanners, C. Stuart, Fenny 
Stratford. 

10,114. — Nozzies for Waterinec Pots, C. Dix, 


ristol. 

10,115. Operatinc Dritis, B. C. Sykes and G. 
Blamires, Halifax. 

10,116. Seats for Ratmway CarriaGgs, &e., P. J. and 
J. F. Dowling, Dublin. 

10,117. Comprnep Step and Brake for CarRriaces, O. 
Mobbs and A. Mulliner, Northampton. 

10.118. Preventinc Wear of Leatuer Soues, W. J. 
Fletcher, Manchester. 

10,119. Epce Runner Mixts, J. Ault, Manchester. 

10,120. Stream Generators, F. Livet, London. 

10,121. Spootinc Macuines, J. Halliwell, Manchester. 

10,122. Looms for Weavine, G. Halstead, Manchester. 

10,123. PantocrarpHic ENGrRavinc Macuines, W. 
Goudie, Glasgow. 

10 124. Harpenino Saw Tertu, E. and D. Sykes, 
Halif: 


‘ax. 

10,125. DeLivery of Preraip Goops, W. H. Bailey, 
Manchester. 

10,126. Pacxine Tea, J. Clyne, Aberdeen. 

10,127. Looms, &c., B. and B. Green and C. Barker, 
Keighley. 

10,128. Capstans, R. J. Rae, London. 

10,129. HorsesHoes, A. Jenkinson, Sheffield. 

10,130. Giose, G. H. Shepherd and H. Owen, London. 

10,131. Putrinc Catico upon Corners of CARDBOARD 
Boxes, W. Strain, Belfast. 

10,132. Bracine Boots, &c., upon a Last, H. Bamford, 
Nottingham. 

101,33. Caeck Puncninc Macuines, J. N. Williams, 
Glasgow. 

10,134. Reapinc Desks, E. Lawrence and E. Burton, 
London. 

10,135, Prosectites, A. C. MacLeod, London. 

10,136. VentiLarors for Raitway Carriaces, J. 
Alderman, London. 

10,137. Fuet, J. Bowring, London, 

10,138. Preparine Hives, &c., for Dyeinc, J. Myers, 
London. 

10,139. PeRAMBULATORS and Toy 
Dunkley, London. 

10,140. UmBrewia Tip Rivas, T. Widdowson, Sheffield. 

10,141. MeasURING Orenines and Deprus of Hats, H. 
Knowles, London. 

10,142. CLeaninc Yarn and Tureap, E. Knowles, 

ndon. 

10,143. CORRESPONDENCE and ApveRTisinGc Device, 
G. A. Goodwin and W. F. How, London. 

10,144. Recisterine Locks, A. Warner, London. 

10,145. Wixpow Saves, A. Huffer, London. 

10,146. Sash Fasteners, F. A. Henninger and J. T. 
Fyfer, London. 

10,147. Maps to FacitiTate the MeasurneMENT of Dis- 
tances, W. Lucas and T. A. Garrett, London. 

10,148. Journats for Bearrncs for LuUBRICATION 
Purposes, J. W. Heward, London. 

10,149. Merat Strips for Sash Fasteners, 8S. Tudden- 
ham, London. 

10,150. VeLveTeens, A. Desquiens, London. 

10,151. Stays or Corsets, W. H. Symington, London. 

10,152. CarriaGes, G. Scratton, London. 

10,153. Corsets, &c., J. A. Hart and D.C. Baynes, 
London. 

10,154. SHaRPentne Fires, &c., A. J. Boult.—(A. Per- 
sonne, France.) 

10,155. Fancy Yarns, W. P. Thompson.—(J. Kaufman, 
Cottbus.) 

10,156. OrpNaNcE, T. Elcoate, London. 

10,157. CLeanING Cotton Seep, &c., J. W. Hope, Liver- 

1. 


Horses, W. H. 


renee. Printinc Inxs, P. White, London. 

10,159. Surps’ Matrresses, J. Martin, London. 

10,160. Hypravutic Enoines, H. Sack, London. 

10,161. Knotrinc Apparatus, J. Hornsby, J. Inno- 
cent, and I. and R. Trolley, London. 

10,162. Rattway SiGNa.ine, W. Griffiths, London. 

10,163. Lire-savinc APPLIANCES, C. Wraa, London. 

10,164. Vatve Gear, T. Holeh , Manchester. 

10,165. Gas-motor Enorne, J. J. Purnell, London. 

10,166. Fincer Surecp for Strincep Musica Instru- 
ments, A. Ahlquist, London. 

10,167. Pencun Case, &c., J. M. Cripps, London. 

10,168. REVOLVING ADVERTISING Frame A. J. Roberts, 
London. 

10,169. Burskers for Horses, A. P. E. Bonnard, 





London. 
10,170. SHeet MeTat Ware, F. Ewers, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 





380,660. Fire Hanpte, C. J. Pranchard, Troy, N.¥.— 
Filed November 26th, 1886. 

Claim.—The combination, with the file handle pro- 
vided at one end with means for securing it to the 
tang of the file, of the rod F, attached transversely 
by a pin ¢ to said handle, the right-and-left screw G, 


|380,660] oo = 








pinned transversely to the handle at g, and arranged 
parallel to said rod, and the rallel clamps E E, 
travelling on the rod F asa pat 5 and carried by said 
screw, as Gescri 
380,155. Vatve Gear ror Steam Hammers, C. W. 
Willard, Chicago, Il.—Filed May 10th, 1887. 
Claim.—{1) The rod H, approximately parallel with 
the hammer helve K and connected at one end with 
the frame or support of the hammer helve at a point 
within a vertical line ing through the journal of 
the hammer helve on at the other end with a valve- 
shifting lever, substantially as shown and described. 
(2) The rod H, approximately parallel with the 
hammer helve K and connec at one end with the 


within a vertical line throug! 

the hammer helve and at the other end with a lever C, 
t A, connected with a 
e valve, substantially as 








| metal blank from the rod prior to 10) 
frame or support of the hammer helve at a point | 
h the journal of | 


specified. (3) The rod H, approximately parallel with 
the hammer helve K and connected at one end with 
the frame or support of the hammer helve at a point 
within a vertical line passing through the journal of 
the hammer helve, and the nuts GG!, in combination 
with the lever C and sleeve F, for actuating the shift- 
ing devices of a balance valve of a power hammer, sub- 
stantially as shown and described. (4) The tappet A, 
having the arms a, in combination with the lever 

and operating rod H, connected with the frame or 
support of a hammer helve for shifting the valve in a 


steam-power hammer, substan as described. (5) 
The lever C, adjustable rod D, and a —— for the 
bar, in combination with the tappet A, having the 


(380,155] 





arms a, for properly entering the end of the lever 
between the arms a, substantially as specified. (6) 
The tappet A, having arms a, with turned ends a!, in 
combination with an oscillating lever C, and rod H, 
operated from a point near the centre of motion of a 
hammer helve for shifting the balance valve of a steam 
hammer, substantially as described. (7) The tappet A, 
valve stem B, lever C, and D, in combination with 
the sleeve F_ adjusting nuts G G1, rod H, pivot A, and 
support I, having the journals J, for operating the 
valve in a steam-power hammer, substantially as de- 
scribed, 


| 380,756. Arraratus ror Castine Orpnance, R. J. 


Gatling, Hartford, Conn.—Filed July 23rd, 1887. 
Claim.—{1) In combination with the pit, the base- 
pieces centred on the hollow stud, the hollow bolt, 
the steel core-piece, the brace at the top of the pit 


that supports the upper end of the core-piece, and the | 


sheet-metal form or mould lining, all substantially as 
described. 
the gun-casting supports, the sectional flas 


having the central man-hole and its approach under 
the centre of the gun-casting, the supporting-plates 
with central opening, the stud d, fitted within the 
central opening of the supporting-plates, the hollow 
bolt that unites the plates, the steel tube that forms 
the centre of the gun, the brace that extends across 
the top and supports the upper end of the said tube, 
and the lock-nut or coupling whereby the said tube is 
removably secured to the base plate and the removal 
from the pit of the gun after it has been cast is pro- 
vided for, all substantially as described. (4) The cast- 
ing-pit herein described, consisting of the outer mason 
work, the metallic lining, and the annular fire-box M, 
arranged at the base of the pit, and having draft pipes 


LLL 
he 


Se 





m, substantially as described, and for the purpose 
stated. (5) The casting-pit herein described, consist- 
ing of the base pit B, the outer mason work, 
the metallic lining to the mason work, the annu- 
lar fire-box M at the base of the pit, and the 
base-pieces or plates c cl, adapted to support the 
flask, substantially as described. (6) The combina- 


tion, with a casting-pit having a metallic lining and a | 


floor to support the 
ways, and the lateral brace 


ask, of a sectional flask and run- 


rovided for, substantially as described. (7) The flask 


‘or casting ordnance herein described, consisting of | 
the outer sectional parts, I, having interlocking annu- | 


lar grooves and projections, an inner metallic shell to 
form the outline of the mould and formed with run- 
ways at its base leading through the packing and the 
outer shell, a packing between the outer and inner 
shells of the flask, and a base-piece to — the 
shells and packing, substantially as described. 


380,759. Meta Roiiina Macuine, D. £. Kempster, 
Boston, Mass.—Filed February 29th, 1888. 

Claim.—(1) In an organised continuous metal-rolling 
mill, the combination of two dies having their adja- 
cent working faces adapted to move in opposite direc- 
tions with cutters for automatically severing the 
forth. (2) Two 

ing said blank, for the purpose set for ) 
tating die rolls ti in bearings and provided 
with working grooves formed obliquely to the line or 
lane of their movement and sc or milled to aid 
n rotating the blank being acted upon within said 








(2) In combination with the pit having | 

and run- | 
ways that are composed of lengthwise and lateral | 
sections interlocked and bolted together, all substan- | 
tially as described. (3) In combination with the pit | 





pieces /, formed with a | 
curve or bend /, whereby the expansion of the flask is | 


grooves, combined with each other and with gearing 
to drive the said die rolls in the same direction at the 
same surface speed, the registering point of the said 
working grooves between the said ‘ale: rolls constantly 
changing from one end of said die rolls to the other 
and thereby in rolling, condensing, and forming the 
metal blank said blank is bodily conveyed alon 

within said die grooves in a straight line parallel with 


= 


aS 


A 


Ni 


Y, 








a central line between said die rolls, for the purpose 
described and set forth. (8) The combination of an 
automatic continuous metal-rolling mill with means, 
substantially as described, for scaling and cooling the 
hot finished articles, as set forth, 


380,777. TuseCutrer, J. R. Vance, Geneva, N.Y.— 
Filed December 17th, 1887, 

Claim.—(1) A tube cutter composed of the mandril 
A, provided with a diagonal channel, a, and a cutter, 
c, Sustained adjustably longitudinally in said channel 
to cut the tube inside of the boiler, substantially as 
shown. (2) A tube cutter consisting of a mandril 
adapted to enter into the tube to be cut, a collar on 
the mandril abutting against the end of the tube, a 
channel extending diagonally through the mandril 
from the outer side of the said collar to the inner side 
thereof, and a cutter sustained adjustably longi- 
tudinally in said ch 1, substantially as described 
and shown. (3) In combination with the mandril A, 








having the channel a extending diagonally through it, 
the cutter c, extending longitudinally through said 
channel, and aclamp on the mandril engaging the 
shank of the cutter and holding the same in its 
position, as set forth. (4) The combination of the 
mandril A, provided with the oblique channel a, the 
cutter c, extending through said channel and having 
its shank serrated, and the excentric ¢ pivotted to the 
mandril and having a serrated face engaging the said 
shank of the cutter, substantially as described and 
shown. 

380,784. SpinpLe Darivinc Device ror Spinninc 
Macuines, &c., L. Binns, Philadelphia, Pa.—Filed 
February 25th, 1887. 

Briey.—The invention has for its object the driving 


380,784 





by one and the same band of two spindles on opposite 
sides of the spindle driving drum. 


380,849. VALVE ror MULTIPLE-CYLINDER ENGINES, E. 
B. Benham, Holyoke, Mass.—Filed August 29th, 


1887. 
Claim.—A valve for multiple-cylinder motors of sub- 
stantially cylindrical form, having a semicircular 
open bearing end, as described, an annular chamber w 





in said end, to receive a tubular go> yon on a motor, 
| +, ty 9 4 + wi 


a ig said open end of the 
valve, and an exhaust port ur ports 10 through the 
sides of that part of the valve surrounding said 
chamber 9, substantially as described 











Tue first complete automatic roller mill in Turkey 
was erected at Constantinople a few months ago by 
Messrs. Hind and Lund, of Preston, for Mr. G. 
Voronaki, The Levant Herald of June 29th contained 
a full description of the mill, stating that its startivg 
was quite an event. 
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HOW GUNNERY QUESTIONS ARE SETTLED 
BY CALCULATION, 


Puncl’s sailor is reported to have said: “It is not we 
fighting beggars that cost the money, it is them — 
beggars!” There is many a true word spoken in jest, anc 
that humorous sentence is as full of meaning as an egg 
is of meat. Thus, for example, Essen produces a gun 
that will pierce any ship that carries the Union Jack; 
ee Portsmouth goes to work and designs an 
ironclad that, when built, may run securely past the 
muzzle of the aforesaid gun ; but no sooner is her possible 
existence got wind of, than hey presto! another gun 
appears that will drill you holes in her as easily as an 
auger bores a door; at the same time the forges of 
Woolwich and Elswick are merrily at work turning out 
“infants” that will do the same kind office for the ships 
of any other nation, and so the game goes on. Into the 
one scale the shipbuilder casts his ironclads, in the other 
the manufacturer piles ~ his guns; the case “Ship, 
Gun” stands pretty much where it was, neither scale 
kicks the beam, it is only the pivot of the balance, the 
purse of the country, that feels the strain. It is foolish, 
no doubt, but it is the fact. Now one of the principal 
performers in the play is the calculator, the man who 
applies mathematical formule to determine physical facts. 
Thus, for example, the problem may be, the Hercules 
carries 12in. of armour; what energy must I get out of 
my gun to pierce her at 2000 yards? Or, again, the 
Gin. breech-loading 80-pounder gun has a muzzle velocity 
of 1575 f.s.; what thickness of plating will place its 
projectiles at defiance? Then, proceeding to the small 
arm, at the other end of the scale, the problem may 
be, how to balance desirable ballistic results with 
practical requirements. Thus the rifle must be about 
4ft. Gin. long, so that with bayonet fixed it may be used 
asa pike ; it must be strong and yet not much heavier 
than 91b., as in addition to his rifle the soldier will have 
to carry 70 rounds of ammunition. How can matters be 
so adjusted as to have at the same time extreme accuracy, 
long range, and a trajectory so flat, that within a quarter 
of a mile of the muzzle, no man may stand erect and 
live? All these, alas! are practical problems to-day, in 
spite of our nineteen centuries of Christianity. 

Now it is the duty of the gun designer, so to adjust 
his weights, that the machine, when made, may be suitable 
for the work it has to do, that it is strong enough and 
yet not too heavy ; he therefore requires to know the 
strength of his materials. This is the first step. Break- 
ing strains, elastic limits, &c., are measured, and from 
them the strain his gun will bear is determined ; powder 
charges are adjusted, which, within safe limits of pressure 
in the bore, will give the maximum muzzle velocity, and 
this, when measured, will give the necessary data, from 
which the power of the gun can be deduced. 

Now muzzle velocity is the very life and soul of the 
pao of artillery. If a curve were drawn, showing 
1ow it has gradually increased of late years, we should 
have a graphic representation of the advance of gunnery. 
It depends mainly on two factors, strength of gun and 
perfection of powder. Gunpowder has been justly, 
though fancifully, called “the spirit of artillery ;” but for 
many years it was a comparatively lazy spirit, and 
refused to put forth its latent stores of power. Its first 
appearance on the soil of Britain was when Edward III. 
invaded Scotland in 1327. On that occasion, according 
to the poet Barbour, he introduced “twa noweltyis” to 
the notice of the. canny Scots, and one of these was a 
“crakys of wer”—a war cracker—a very pop gun, whose 
range was short compared with that of a crossbow ; it 
probably weighed a few pounds, and threw an arrow- 
shaped projectile, whose etfect on the enemy must have 
been more due to superstition than anything else. We 
can well imagine how that splendid infantry, that was to 
see the chivalry of France fly before their cloth-yard 
shafts, would look with amused contempt upon the baby 
efforts of the little “ crakys””—the small ancestor of that 
loud-mouthed family of Socialists, who revolutionised 
warfare, and have been the greatest Levellers of this or 
any other age. 

But for more than three hundred years the spirit slept ; 
many years after, in the defences of an important place 
the artillery was represented by “one gonne and one 
cunynge man to fire that gonne;” nor can it be said that 
in all that time artillery was of any great account. There 
is one landmark, however, that we cannot pass without a 
brief reference. The great gun, Mons Meg, on the Castle 
Hill at Edinburgh, was presented to James II. of Scot- 
land about 1455, when he was laying siege to one of the 
Douglas strongholds. Built somewhat after the manner 
of the Eastern bombards, which were cast in situ, and 
required a couple of hours or so to load and fire, the 
“Great Iron Murderer, callit Muckle Meg,” was always, 
and is still, an object of interest. Her charge was a 
“peck of powder,” and her projectile a ball of granite, 
“about as heavy as a Galloway cow.” The legend 
remains that her first shot penetrated the castle, and 
severed the hand of Margaret de Douglas, the “Fair Maid 
of Galloway,” when in the act of raising a cup of wine to 
her lips, “thus manifesting the vengeance of God, in 
destroying the hand that had been given in wedlock to 
two brothers.” In the thrifty Scottish archives there are 
many references to “Ane grit piece of forgit Yron 
Callit Mons,” as for example we have a note of a payment 
of 18s. 4d. to “7 wrights for twa daysand a-half, ya maid 
Monsis Cradell,” and again 8 ells of canvas was procured 
‘to be Monses Claithes to cover her.” 

But Meg was the only one of her family in this country : 
isolated cases here and there might be found where 
gunpowder, applied in a gun or elsewhere, may have 
distinguished itself, but they are few and far between. 
In brief, it may be said that the guns of the time of the 
Restoration and the time of the Crimea were not widely 
different, and it was only when systems of rifling were 
introduced, and iron defences had to be surmounted, that 
real and rapid progress was made. 

The last thirty years has seen more important changes 





than the preceding 300. In 1860 the muzzle energy of the | 


heaviest gun in the service was 1246 foot-tons; to-day it 
is 33,233 foot-tons. 

In this progress, improvement in guns and powder have 
advanced part passu, and the respective réles have to be 
nicely balanced ; we must not have dangerous pressures. 
It is here that the man of ink—the calculator—steps 
in and offers his services, and determines the safe limit 
and assigns the factor of safety. How the material of 
the gun has altered, how cast iron has given place to 
wrought iron, wrought iron to steel, how system has 
replaced system, how built-up steel guns are our present 
fancy, and how an alloy of aluminium looms in the 
distance, are matters too well known to further refer to. 
We will at once pass on and glance at how the calculator 
goes to work. 

In calculating the strength of a gun, the circumferential 
and longitudinal strains are separately considered. The 
latter is especially provided for by shoulders, the resistance 
to shearing of which, constitutes the longitudinal strength 
as calculated, the additional strength provided by the 
frictional grip of shrinkage, not being taken into account. 

As the strain sustained by the shoulder is taken as a 
purely shearing one, the strength of the shoulder depends 
on its length, and is also proportional to the extent of 
surface where separation would take place. 

Thus, suppose the internal and external radii of a hoop 
were vins. and Rins., lins. the length of the necessary 
shoulder, and T the resistance to rupture by shearing in 
tons on the square inch, we should have the longitudinal 
strength equal either to 

2arlT or r(R*-7r*)T 
and by equating these two values we obtain the value of J. 

The equation, thus obtained, is not absolutely true, 
but it is considered to give a result within safe limits. 

For circumferential strength the formula employed is 

R? -r? 1 
P= (yer) (T +p) + p; 


the nomenclature for any hoop being :— 

P = internal pressure in tons per sq. in. 

p = external Ps 

R= external radius in inches. 

x = internal _,, eS 

T = maximum strain (in tons per square 
inch) to which the material may be 
subjected. 

When there is a series of concentric hoops shrunk 
together, these are numbered 1, 2, 3, &c., from the interior 
outwards, and the formula, applying to each, is similarly 
numbered, to prevent confusion. Thus, for the zxth 
hoop from the interior, 

> . (Rf - 9,2 

P» Ri 4 =*) (Tn + Pn) +Pu 
Inasmuch as the external pressure on one hoop is equal 
to the internal pressure on that next outside it, we must 
have the p of one formula dependent on the value of P 
belonging to the hoop shrunk over it, so that p, = P., 
ae and p»= P,+,, until we get to the 
outside hoop of all, where the external pressure becomes 
that due to the atmosphere, and may be considered as nil. 

We thus get the relation between the internal pressure 
and the strain put upon the material, which is practically 
employed to determine the internal pressure a given 
combination may be subjected to, without exceeding a 
fixed limit of strain on the material. This limit is 
fixed by experience, and varies in different cases from 9 to 
15 tons per square inch, In the case of liners no strength 
is accredited. 

To take an example. Suppose a gun constructed 
sectionally, as in the figure :— 


Ig = 


cs 


3 


m= tS 


(1) Being a “liner” of radii 5in. and Gin. (2) A steel A 
tube of radii Gin. and 10in. (3) A wrought iron coiled 
breech piece, radii 10in. and 20in. (4) A coiled steel hoop 
radii 20in. and 30in. 

Required the pressure per square inch that can be 
applied in the powder chamber, without exceeding the 


elastic limits as laid down, a proper value for T being 
assigned in each case. Thus we have:— 
307 — 20° rR 5 - 
PR, = (Sa5-503) 15, where T = 15 and py = 0; 
hence p, = 5°77. 
202 - 102 7 a : 
P; = 5057108 ) (9 + 577) + 5°77, where T =9; 
hence p, = 14°63. 
Pp, = (1% -8) (ig + 14°63) + 1463, where T = 18; 


* ~ \10? +62 
hence p, = 29°99. 
Now a “ liner” may be regarded as so much packing, and 
its only function is to distribute the strain to a larger 
area. 


The formula employed is P, = P, Ry ; hence in the 
" 
example before us :— 


P, = 29:99 x ® 


= = 35°99 tons. 
) 


This theoretically is the pressure per square inch allow- 
able in the powder chamber, but as a matter of precaution 
no gun is allowed to be subjected to the full amount. 
The charges, therefore, are so arranged that the pressure 
shall not exceed two-thirds of this; so that under ordinary 
conditions the elastic limit of no part of the material may 
be reached nor permanent extension take place. 

We next have to consider how the pressures that 
actually occur in the bore of the gun are measured. 
Several methods have been devised for this purpose, but 
that of “crusher” gauges is the one generally employed, 
and these are used either in the gun, the cartridge, or the 
projectile. Certain guns are devoted to the proof of gun- 
powder, and they are radially bored ant bushed at 


definite distances from the breech. Into these bushes 
steel plugs are screwed, which contain the crusher gauge 
at the point. The plug has a removable end, called the 
nozzle, which is pierced with a hole of definite sectional 
area—usually one-sixth of a square inch—and in this 
is fitted a piston. When the nozzle is removed a chamber 
is disclosed in which a small cylinder of copper is placed. 
The cylinder bears against the chamber at one end and 
against the piston at the other, being lightly held in 
position by a piece of watch spring. When the gun is 
fired the gas forces the piston against the softer copper 
cylinder, which is consequently compressed. Similar 
cylinders are subjected to known pressures in testing 
machines, and tables are constructed connecting pressure 
and diminution of length, and from these the pressure 
exerted by the powder gas is deduced. Somewhat 
similar gaugesare sometimes used in the cartridge, in which 
case the butt of the gauge is made to rest against the 
bore of the gun, and sometimes the gauge is placed in the 
base of the projectile, which is screwed to receive it. The 
two last methods are in common use, as they do not 
necessitate boring holes in the gun, but for the regular 
proof of gunpowder the first method is employed. 

This mode of determining pressures, though found to 
answer as well as any other yet devised, leaves much to 
be desired, and it would be well if we knew a little more 
of what actually goes on inside a gun. The greatest care 
is taken in the manufacture of the powder, materials are 
carefully chosen, and the size of grain adjusted, so as ‘to 
give the necessary slowness or quickness of combustion, 
but abnormal pressures sometimes arise, which, for want 





of a better name, we call “ wave pressures,” and the gun 
| gives way somewhere. It may be that, in the competition 
| to produce a muzzle energy per ton of material that will 
| compare favourably with that of one’s rivals, the “factor 
| of safety” does not receive the attention it deserves, and 
| that in future this all important matter will influence 
| the gunmaker as much as the engineer who builds a bridge. 

At the same time that the pressures are taken, the 
' muzzle velocities given by the different charges are 
determined ; and when the service charge is definitely 
fixed upon, the muzzle velocity that we can count upon 
is known. This velocity is measured by a chronograph, 
and that invented by Le Boulengé is the one at present 
in use. This instrument measures the time the projectile 
of the gun takes to pass over the distance, usually 120ft., 
between two screens. As each screen is passed an electric 
circuit is broken, which demagnetises an electro-magnet, 
to which a bar is suspended. Means exist for measuring 
the time interval between the falls of the two bars, and 
from this the velocity of the projectile at the muzzle 
is determined. Mr. Bashforth’s tables, which will be 
referred to in a subseqnent article, afford the necessary 
data for the calculation. 

When once the weight of the shot, its calibre and shape, 
and its muzzle velocity are known, the calculator can 
begin his work, and from those data alone a host of 
practical problems can be worked out, without the 
expenditure of another pinch of gunpowder. 

(To be continued.) 











ON THE LAWS OF STEAMSHIP PROPULSION, 
By RoBert MANSEL, Glasgow. 


In an essay on “Music and Morals,” the author, Mr. 
Haweis, in regard to the old struggle between liberty and 
authority, quotes with approval Carlyle’s dictum, “The 
question whether we should be led by the old formalities 
of use and wont, or by something that had been conceived 
of new in the souls of men,” and then, necessarily, arrives 
at inferences: “Dead fruit has to be shaken periodically 
from every branch of the tree of knowledge. But, if any 
good is to be done, the shaking must be severe and 
thorough.” I venture to affirm, whatever might happen 
to “music and morals,’ certainly, mathematics and 
mechanics would be benefitted by a good shaking ; and, in 
illustration, would refer to a speech delivered at the 
meeting of the Institution of Naval Architects, in the 
spring of 1887. The particular branch then exhibited 
burgeoned with promise of a crop, which, as the branch 
had long been moribund, and only galvanised into 
vitality, would turn out as cadent and worthless as those 
“wooden pippins” depicted by Dickens as the ornamenta- 
tion on the bedstead of Mrs. Sairey Gamp! 

Premising the subject to be a discussion of “the report 
of a torpedo-boat’s trials, by Mons. De Bussy,” Mr. White, 
Constructor of the British Navy, is reported to have 
stated :—‘“‘ Experiments previously made went to show 
that up to 10 knots the power varied as the square of the 
speed, at 13 knots it varied as the 3-4 power; but from 
16 to 19 it augmented further, only as the 1‘5 power; the 
resistance being reduced as the speed augmented, owing 
to the influence of the waves accompanying high speed 
boats, as had been explained by Mr. Froude.” Fully 
thirty years ago I expressed and published convictions as 
to the errors and contradictions of the old Admiralty 
formule, which were due, not so much from error of the 
principles on which they were framed, as to misrepre- 
sentations and omission of important elements in those 
formule; and I indicated modes of reducing and compen- 
sating resultant errors. I would likewise refer to vol. xviii. 
of the “ Transactions” of the Institution of Engineers and 
Shipbuilders in Scotland, to show: in the spring of 1875, 
I drew attention to an important element, the effective 
pressure which would obtain were we to work the engine, 
unloaded, at the various trial speeds of a steamship. This 
is a quantity which has its special value in every case 
where a machine developes power, and expends it in 
doing work; and forty years ago, when studying 
mechanics, I was taught to name it ‘“ Morin’s constant,” 
for the very proper reason: Morin had shown that this 
quantity was not affected by the rate at which the work 
was done; and, supposing no other change of circum- 
stances, whilst it had its special value for every machine, 
it was a constant quantity for all speeds of the same 
machine. Now this constant resisting pressure, equal to 
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a definite pressure on each unit of the pistons, when 
multiplied by the various trial speeds of piston, will, 
necessarily, be the measure of the power used up, as it 
were, by the machine on its internal work done, at those 
speeds, upon this resistance. And it is one of the most 
striking facts in steamship propulsion that this internal 
work is one of the two basic factors which make up the 
entire work done on the vessel’s resistances, at each of 
those speeds. Although few seem to understand or 
accept this proposition, no one ventures to challenge the 
numerous and convincing proofs which I have advanced 
in its support. The second, and only other, factor is even 
simpler and easier determined, as follows: If, for each 
speed, we add to the logarithms of this internal work the 
same small fraction of the speed of vessel, the respective 
sums will be the logarithms of the gross power necessary 
to propel the vessel at those respective speeds. For 
example. take the very full trial data of H.M.S.S. Howe 
—published in Tue Enerneer of 22nd January, 1886, 
analysed by me in a subsequent issue, and also referred 
to in your issue of 30th March, 1888. If, from the first 
of my letters, we reproduce the following table of data, 
and in the last column add the values, in each case, of 
Morin’s constant, as calculated in the last letter, we have 
the following :— 





Table H.M.S.S. Howe. Logarithmic value of. 











; = Revolu- Revolu- Morin’s 
, ace ne , 

Trial. Speeds. neat Powers. ace Power. comben. 
1 9°07 52°0 1161-3 -1°7160 | 370648 “9953 
2 10°28 60°07 | 1742-2 9-1-7787 | 82411 10108 
3 13°39 79°10 | 4087-0 1°S982 | 38-6114 — 10098 
4 15°87 94°25 | 7733-4 1°9743 | B°8884 10103 
5 16-94 106°60-- LUTLN-S = 20278 | 4°0686 | 170505 
Also, for Howe, Log. 7 * 6215. The pow 
Also, for Howe, Log. - = — 16215. The power 
21,010 
expended on Morin’s constant at each respective trial is, 


d*s 
21,010 ° 
tions: giving the works done at each speed :— 


necessarily, fN. Hence the following calcula- 





Trial speeds = 907 10°28 18°39 15°87 16°94 knots. 
. a = “— oS Nadie 
Value of I aia = -16215 -1°6215 -1°6215 —1°6215 -—1°6215 
» Log.s = 9953 1°0103 10098 1°0103 11-0505 
»» Log. N= 17160 17787 19982 19743 20278 (=Legs. of 
; ~ neers ) work done 
Firstfactor,sum= 2°3328 2°4105 2°5295 2°6998 ) on Morin’s 
pork ning 


To which add to each the small fraction 0808 of the 





speed. We thus obtain :— 
Trial speeds =907 10°28 1339 157 1694 knots. 
First factor = 23328 2°4105 25295 26061 2°6998 Logs of work done 


on Morin’s con- 


stant. 
Second factor = ‘7320 8306 1°0819 1°2823 1°3688 “0808 V=(a-—n) V, 





—___— generally. 
Sum or Log. E = 3°0648 3°2411 3°6114 3°8884 4°0686 Logs. of work done 
—— onallresistances. 
See table. 
From this it appears: for a speed V and corresponding 
strokes N of engines, the power E, with absolute accuracy, 
is given by the equation— 


d* s 

io, = ow, a 
aS ee 21,010” 
a result which would be entirely misrepresented by the 
empirical and imaginary hypotheses that E is a quantity 
which, according to the speed, would vary according to 
some indefinite whole or‘fractional power of the speed. 
The real important variable is the quantity 7, which it is 
a misnomer to name a constant; it is only constant under 
conditions, and takes different values with a change of 
those conditions, three of which are generally presented 
by full-powered vessels tried over a wide range of 
speed, and as generally varying to a greater extent than 
in the above-quoted example. By a little considera- 
tion, slightly tempered by algebra, necessarily, Log. E 

d*s 7 d* s 
= fag o = Nm Hen oll 
Log. 21,010 8 (P+ rp). Then Log. E Log. 57010 
f N + 0808 V. simplifies into Log. (P + r p) = Log. f 
+ ‘0808 V. Proposition I. of my paper, enunciated as 
follows:-—“ The sum of the Logs. of the unit piston 
pressures increase from the value Log. f at the origin, by 
the product of a small constant quantity of the form 
(a — n) by the speed ;” and, it will be obvious by these two 
equations alone, supposing the indicator diagrams are 
calculated with accuracy, we are furnished with a perfectly 
detinite and satisfactory test for the values of the quantities 
J and (a—7n), each, respectively, so directly influencing the 
twofactorsof the gross power thatany incongruity dueeither 
to the mode of arriving at those quantities or, to errors of 
the data from which they are obtained ought, at once, to 
be apparent. Allow me to give an interesting illustra- 
tion. In 1875-1876 I had some correspondence in relation 
to these matters; and ina letter to me the late Dr. Froude 
—treferring, in the first instance, to a paper which I had 
read at the Glasgow meeting of the British Association in 
the autumn of 1876—wrote as follows:—“ Had I been 
able to join in the discussion, I should have to express my 
regret that, while in many respects I went along with 
you--that is, that my independent investigations had 
brought my ideas into pretty nearly the same course as 
yours—there were some very definite and not unimportant 
differences between us, both in the mode of treating the 
data befcre us, and in the conclusions arrived at..... 
We—you and I—are agreed here in principle; but, as 
will be seen, our modes of determining the constant 
friction lead to results differing in amount, and I am not 
without hope that I shall convince you that my method 
is the correct one..... I will continue to work out in 
detail the ditferences which arise out of the two modes of 
treating the question as they arise in reference to the case 
of the Merkara, which is the one we have both investi- 
gated.” Having done so, Dr. Froude finally stated his 
conclusions: “7°39 is the pressure due—by your method 
—to the constant friction, whereas by mine it is 10°04.” 


By trials .. Exactly the same. 


fN + -0808 V,* 


"* Proposition VI. of my paper, Tae ENGiNeER, June 24th, 1887. 





Here we have a definite and honourable statement of a 
difference of opinion on a scientific question of much 
interest; and the only question which ought to have 
arisen out of it was—Which of these values was the right 
one, or the best approximation thereto? Dr. Froude, at 
the beginning of his letter, pleasantly states: “‘ Each 
glazier can best use his own diamond ;” and I would beg 
to point out that a reference to my mode of calculating 
this quantity—to be found at page 497, THe ENGINEFR, 
June 24th, 1887—shows: the value Log. f = ‘8888, and 
consequently f = 7°74, not 7°39 as deduced by Dr. Froude, 


I now proceed to a proof that this is the true value. In 
the Merkara we have Log. aan = — 16238 anda—x 


= °0756, whence, as a test of the equation, Log. E = Log. 


as FN + (a-xn) V. We have:— 





21,010 
SS. Merkara. 
Trial speeds = 620 10 1109 12°91 knots. 
_ i? 8 ao . . . 
Value Lug. _° = —1°6238 - 1 6238 - 1°6238 - 1°6238 
ue §48- 51 O10 
“S888 *SS8S_-*SSSS “S888 


Value Log. 7 = 
Value Log. N = 14942 16572 1°7356 1°8007 
20968 21608 2-2182 2-3133= ( Lows. of work 
constantresis- ( 
tance, f=7°74. 


Sum = 


“4687 6880 «8384. “760 ( 


Values of *0756V = 


f Logs of work 


Sum Log. E = 24755 28578 3°0866 3°2893=4 done on gross 
resistances, 

By trialdia., LogE = 24757 28561 3°0881 3°2896 

Differences = —-0002 +-0017 - 0015 --0003 { 20d, sum of dif- 


{ ferences = — "0003 
This is almost perfect agreement, and as close as from 
the nature of the data we have any right to expect. It 
must also be obvious, if instead of 7°74 we had employed 
Dr. Froude’s value, 10°04, we should then have had the 
power for each speed about 30 per cent. too great. Dr. 
Froude’s value, therefore, is quite inadmissible. I 
sincerely regret that Dr. Froude did not follow up a 
surmise which he seems to have entertained, that the 
differences between him and me were due to a difference in 
our estimates of the law of the resistance. Unfor- 
tunately Dr. Froude was induced to ascribe it to certain 
minor analytical considerations, which were wholly 
irrelevant ; and he thus entirely missed the real point at 
issue. Dr. Froude wrote me: “ Moreover, we know quite 
well, and I think that you will agree with me here, that, 
at low speeds at all events, the ship’s resistance is almost 
exactly as the square of the speed.” Now, this hypothesis 
is precisely the one which I denied, and all my 
reasoning and figures went to show that it was erroneous. 
Let me again offer a definite proof, following as a conse- 
quence of the consideration. Dr. Froude, in common with 
everyone who has approached the subject on correct 
principles, held the view that for the same vessel, under the 
same circumstances, the quantities known as Admiralty 
coefficients ought to be constant. Dr. Froude failed, 
however, to perceive that if in these quantities we sub- 
stitute for the hypothesis that the resistance varies as the 
square of the speed, this other very approximate one, the 
resistance varies as the quantity Log.~!aV ; that is to 
say, the number whose common logarithm is the product 
of the speed, by a small quantity represented by a, of 
which the analytical value was a= a. 
We should then have this long-sought-for condition 


fulfilled. To prove this: If the Admiralty coefficient 

C= _ has both of its members multiplied by the 
-1 , 

same quantity, et ; 


We effect the substitution indicated above, and, on sim- 
plifying, we have vis aay. = 5. yw SS Log. -2 V =, 
suppose, which I assert, on a proper determination of a, 
will then be a constant quantity, for the same vessel, so 
long as the circumstances of trial remain exactly the same. 
Let us try this with respect to the Merkara’s trial data so 
often referred to. In this vessel we have a = ‘0735, and 
the immerged mid area, m = 525 square feet. 








SS. Merkara. 

Trial speeds = 6°20 9°10 11°09 12°91 knots. 
Log. 525 = 2°7202 2°7202 27202 2°7202 

Add values 0735 V = 4557 6689 *8152 “9489 

Ad ~ aa “7924 «=6°9590. 10449 1°1109 
Subtract Log. E = 2°4757 2°8561 38°0881  3°2896 
Algebraic sum, or Log.c = 1°4926 1°4920 1°4922 1°4904 

ae = 31°09 31°04 31°06 30°93 


Here the three lower speeds show an average value 
c = 31°06, and the highest speed, a value very slightly 
less; and even this can be shown to-be due to a slight 
change of circumstances—the screw has begun to race, 
and at the higher speed is making *45 of a revolution per 
minute more than it would have done if it had followed 
the same law as at the lower speeds, We thus see the 


equation — 
E =~m V Log. ~1:0735 V 
— B106- af 
is in almost perfect agreement with all the experimental 


facts, while by the old formula i= 7 V* we should get 


the perplexing variety of constants for the different trials, 
C = 417°5, 551°0, 585°2, and 579°4._ The usual interpreta- 
tion of which is to lay the false, if flattering, unction to 
our souls that these numbers constitute a true measure of 
the comparative efficiencies, at those various speeds, of the 
Merkara. Again, this investigation shows if for the 
immerged mid area we had substituted the two-third 
power of the displacement; or, in fact, any function what- 
ever of dimensions; since we should merely add the same 


number in each case, properly speaking, these would not 
influence the question of the constancy of coefficients where 
we deal with trials of the same vessel at the same draught 
and circumstances. ,J may therefore omit it for another 





good illustrative case, that of H.M.S.S. Howe, already re- 
ferred to which we have a = ‘082, and as follows :— 


H.M.S.S. Howe. 


Trial speeds .. .. = 907 1028 13°30 15°87 16°94 knots, 
Values 082 V.. .. = “7487 “8430 «=1°0981 1°3013 = 1°3891 
Add Log.V .. .. = ‘9576 10120171268 120061 2289 
Subtract Log. E... = 3°0648 32411 S114 38884 4:0686 


Algebraic sum, Log. c -2°6365 -—2°6139 -2°6185 -2°6135 -2 5494 
These values of ¢ are obviously not constant, although 
the three middle ones are very nearly so, There is a 
change of circumstances at the extreme speeds; and it is 
of much oi plone to recognise that the difference from 
constancy of these terms are simply effects of and measures 
of the change of circumstances which has taken place at 
those extremes of speed. On a former occasion I showed 
for Howe: the law of the number of revolutions was given 
by the formula N = 5°675 V Log. ~1:00125 V. By which 
we may calculate :— 
H.M.S.S. Howe.—Normal Revolutions for Trial Speeds, 


Trial speeds = 907 10°28 13°39 15°87 16°94 
Log. 5°675 .. s os os = OOD 7539 “7539 "7539 “7539 
Values Log. Vw... 6. = (“PTH «10120-11268 12006 12289 
» ‘OO1ss V.. = ‘0113 ‘0129 “O167T = “0198 212 
Sum or Log. N .. = 17228 17788 18974 = 1°9743 2°0040 
s*s ME ww. oe, 06 2s oe SORE 60°07 78°96 94°26 100°95 
Reported trial revolutions =52°00 60°07 7910 94°25 1060 
Differences... .. - eo =+ 80 0-0 -'l4 +01 - 5°65 


By which it appears, at the highest speed, the revolutions 
were 5°65 per minute above the normal value, and at the 
lowest speed “80 below the normal value. Also let us 
now refer to the corresponding values of Log. f, at the 
commencement of this letter. L[t will be seen that these 
respectively were as follows :—Log. f = ‘9953, 1°0103, 
1:0098, 1°0103, and 1°0505. That is to say, at the highest 
speed, 0404 above the normal value, and, at the lowest, 
0150 below the normal value. The logarithm of the 
actual power expended at 16°94 knots, when compared 
with the expenditure at lower speeds, must be in excess 
by the sum of these differences, Log. 106°6 - Log. 100°95 
+°0404= 0633, and, consequently, the value of Log. c 
for that speed, - 2°5494, when compared with the values 
at lower speeds, must be increased by this difference 
giving Log. c = —2°5494 + 0633 = —2°6127. For the 
same reason, at the lowest speed the diminished slip and 
value of Log. f makes its power more effective by the 
quantity Log. 52°8 — Log. 50° + ‘015 = 0218, and the 
value of Log. c, in comparison with the other trials, less 
by this quantity, or Log.c = —2°6365 — ‘0218 = —2°6147. 
These corrections being made, as in the margin, we have 
average value :— 





Trial speeds. Values Log. c. 
9°07 .. ee ee |= 276147 
10°28. . —2°6139 
13°39 ; -2°6135 
15°87 -2°6135 
16°94 Patan dee ie. eet. scizent ee. 

Log. ¢ = ~2°6137, therefore c = ‘0411, and the real 


relation existing between the power and speed, in its 

simplest form, independent of dimensions of vessel or 

influences affecting the slip of propeller, is as follows :— 
H.M.S.S. Howe. 

E=), Log.-? 082V. = 24°34 V Log. 3 062 V. 


We must, however, bear in mind that this gives the 
normal relation, and when the slip and frictional constant 
vary from the normal value; then, a corresponding correc- 
tion will be found necessary. Thus, for example, to apply 
this to calculate the power to propel the Howe at her trial 
speeds, we have as follows :— 


Calculated Power for H,.M.S.S. Howe. 





Trial speeds =907 10°28 1339 15°87 1604 knots. 
Values *082 V = *7437 8430) «6-1 0981) =—-1°3013 13891 
- og. V= “9576 «10120 «171268 =—1°2006 =—-1 2289 Corrections 
»» Log.24°34=1°3863 =1°3863 —-1°3863. 13863 «-:1°3863 | for variations 
— 0218 + 0633= ¢ of slip and 
Mpeaienteees frictional 
Value, Log. E=3°0658 3°2413 3°6112 3°8882 40676 constant. 
By trial data =3°0648 32411 3°6114 3°S884 4°0086 


The length to which this article has extended will allow 
no further comments. Only this very brief one. The 
physical fact of steamship propulsion amounts to: The 
indicator diagram, in effect, is a means by which we 
measure the quantity of heat which disappears from the 
steam passing through the engine. And in a given time, 
if we could definitely measure the heat developed by fluid 
friction in the water disturbed by the vessel’s movements, 
and also value, in heat units, the vis viva of the orbitual 
movements generated and made evident by the wave 
novements of the disturbed water in her path, the sum 
of these two latter would be precisely equal to the first 
quantity. It is, however, somewhat in the direction of 
the process of “putting the cart before the horse” to 
describe the rationule of the operation as a “ production 
of waves.” The waves are an effect of the vessel’s move- 
ment, and the principal mode by which the expended 
power is dissipated ; and although the rapidly increasing 
increment of this power, with increase of speed, may, as 
an abstract mathematical operation, be quantitatively 
represented by an increasing power of the speed, this 
empirical explanation has never given, and is quite 
incapable of giving, a satisfactory analysis of any one 
steamship’s trial data, and far less assist in establishing 
any general principle which would embrace all. 

Rosert MAnNseEL, 

Whiteinch, Glasgow. 








25-TONS PORTABLE STEAM CRANE FOR THE 
NEW ZEALAND GOVERNMENT RAILWAYS.— 
WESTPORT HARBOUR. 


THE engravings on page 67 illustrate one of three cranes 
recently supplied by Mesers. J. Jessop and Son, Leicester, under 
instructions from Messrs. Hemans, Falkiuer and Tancred, and 
Messrs. Carruthers and Wilson, Westminster, engineers to the 
New Zealand Government. As will be seen from the engraving 
the radius of each crane is 28ft., with a height of 28it. from 
centre of jib sheave to rail level. At the above radius the 
maximum load is lifted; the radius, however, can be increased, 
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TWENTY-FIVE-TON PORTABLE STEAM CRANE. 


MESSRS. J. JESSOP AND SONS, LEICESTER, ENGINEERS. 
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“a The Engineer 


by links in the tie rods, to 30ft. and 32ft. when required. 





The 


cranes are made to move to various parts in the quarries upon 


a 3ft. 6in. gauge of rails, and are carried upon eight cast steel | 
travelling wheels. When the cranes ave at work the base is | 








Eno ELEVATION J. Swaur Eng 


SPECIAL PULLEY PUNCHING AND SHEARING | 12in. broad can have the holes for the arms punched, the pulley 
- i being placed around the top part of the jaw. The slide is 


MACHINE. moved by a steel lever, worked by a cam, which is so constructed 
Tue illustration shows a punching and shearing machine, | that it causes the punch to rest half a revolution to enable the 





made 16ft. by 16ft. by three 18in. timbers, which just clear the | which has been specially adapted for the manufacture of | workman to adjust the pulley for the next hole. There is also a 
rails, and which are wedged up to level the crane, The carriage | wrought iron pulleys, &c. The machine is capable of punching | disengaging motion for stopping the punch slide when not 


is constructed entirely of wrought iron 
2ft. in depth, in three sections, to facilitate 
transport ; a stout web is carried imme- 
diately under the main conical roller path 
to support it and give the necessary stiffen- 
ings. The roller path and internal slewing- 
ring are cast together in steel, and in eight 
segments, grooved and tongued at joints, 
the whole being turned perfectly true 
after being bolted together ; its external 
diameter is 13ft. The superstructure is 
formed by a pair of heavy wrought iron 
side frames, built up in the usual way, of 
plates and angles, carrying all the bearings 
for engines and gearing. These side frames 
are bolted to a massive revolving bed 
formed by three castings, the front one 
carrying the two cast steel friction rollers 
and jib foot ; centre one, through which the 
pillar passes, carrying the two back steel 
rollers, and the back part carrying the 
boiler and tank, &c. This latter is also 
cast hollow, and forms a receptacle for 
additional balance weight if required. All 
the shafts are in steel, all pinions cast 
steel, boiler of treble best plates, with 
Lowmoor fire-box and tubes, jib built up 
of plates and angles, the top and bottom 
being latticed. The lifting and slewing 


gears have each two speeds, so that light , @ 


loads can be manipulated quickly when 
required. The wrought iron centre post is 
1/in. diameter, The engines are arranged 
horizontally, and are specially large and 
heavy, easily accessible for adjustment, 
and well protected by the side frames. 
Behind the boiler is carried about 13 tons 





ee 


required. The shearing arrangement is 
worked by a Bessemer steel excentric 
shaft, which also forms the shaft for the 
punch cam. This excentric shaft is fitted 
with a wrought iron die, which works in 
a slide in the rocking lever. The rocking 
shear lever is placed at the side of the 
machine, so that bars or flats can be cut to 
proper lengths ; one end is adapted to cut 
round iron from jin. to 1jin. diameter for 
the arms, while the other end is arranged 
for rims up to 8in. broad. The machine 
is driven by single purchase gearing, fly- 
wheel, and fast and loose pulleys. It has 
been constructed by Messrs. Geo. Booth 
and Co., Halifax, for Mr. Henry Crowther, 
engineer, Cleckheaton, who is also having 
other special machinery for the expedi- 
tious manufacture of wrought iron pulleys, 
&c. The machine is also useful for other 
light work, such as palisade manufacture 
and implement making. 


SIDE LEVER ENGINES, H.M.S. 
SALAMANDER. 

In the series of articles on the develop- 
ment of the marine engine in the Navy, 
in course of publication in our pages, we 
have referred to the Salamander, one of 
the very first ships in the Navy to which 
steam power was applied, and we give on 
page 74 drawings of the engines and 
boilers, which may be suggestively 
compared with the machinery of the 
Aurora illustrated by our supplement. 








PULLEY PUNCHING AND SHEARING MACHINE, 


of balance weights, made up in parts, which can be removed | the holes in the rims of wrought iron pulleys after being bent, | Messrs. Maudslay, Sons, and Field, still possess considerable 


bodily when necessary on a special trolley, or lightened as | thereby insuring a cylindrical hole in its proper position, which 


required, 


Each crane was tested in the erecting slop of the construc- 
tors, without any fastening down, with 10 per cent. above the 
maximum load, in the presence of the inspecting engineer, to 
his entire satisfaction. The cranes are very massive and well 


finished, the total weight of each being upwards of 70 tons. 


numbers of the original drawings used by the firm. They are 
is very important, as it prevents the arms becoming loose, and | not quite what one expects to find in a modern drawing office, 
saves time in counter-sinking. The machine is capable of | but they are none the less interesting and valuable; and 
punching, on an average, ten holes per minute, which gives | it is, we think, much to be desired that a selection of 
ample time for adjusting the rim in position for the next hole. | such drawings should be made and placed in the library 
The punching end of the machine is contracted, and the slide | of the British Museum among its most precious archives. 


| constructed of cast steel, so that a pulley 12in. diameter and | Our engraving reproduces as nearly as possible the original 
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drawings of theSalamander’s machinery. In these drawings water 
colours have been freely used, the effect of which is inade- 
quately represented by the shading in a-woodcut. Those who 
desire further information about the Salamander will find it on 
page 314 of our last volume. But very little is really known on 
the subject, Messrs. Maudslay’s drawings being the only sub- 
stantial record of the ship in existence. Wrought iron was 
used in a curious way, it would appear, to stiffen the engines. 
The arrangement of the tails of the connecting rods is worthy 
of notice. We have to express our thanks to Messrs. Maudslay 
for lending us the drawings from which our engravings have 
been prepared. 








STEEL AT THE GLASGOW 


EXHIBITION. 

Tue steel exhibits in the Glasgow Exhibition have an 
exceptional interest in view of the remarkable development 
of the Scotch mild steel industry since the year 1873, 
when the Steel Company of Scotland commenced opera- 
tions with four small Siemens furnaces at Hallside, about 
five miles east of Glasgow. The late Dr. Siemens has 
stated that the formation of this now vast concern was 
the result of experiments made by the Tharsis Company 
in 1867, with a view to the utilisation of the residue from 
its treatment of pyrites. The experiments were carried 
out at the works of Messrs. Rowan and Co., Glasgow, in a 
specially built Siemens furnace, and encouraged the 
belief that steel suitable for rolling into rails could be 
manufactured from the residue, “ blue billy,” of which 
the Tharsis Company possessed immense accumulations. 
These hopes were never commercially realised, and from 
the first steel was made at Hallside from hematite pig, 
scrap and ore. The finished product was, for several 
years, principally rails; but in 1876 the directors, 
encouraged by the success of the Landore Company, put 
down a 26in. plate mill, and commenced the manufacture 
of steel plates for shipbuilding and engineering purposes. 
About a year later Mr. Riley became general manager, 
and thereafter the company’s business extended rapidly. 
Other firms, commencing with Messrs. Beardmore and Co., 
in 1879, embarked in the new industry, and in a few 
years the Clyde basin became the greatest mild steel 
producing centre in the world. 

In the Exhibition the larger steel exhibits are all 
placed in the avenue of the machinery section, the 
imposing trophy of the Steel Company of Scotland calling 
first for attention. This stand is an elaborate structure, 
with four corner columns, each composed of a group of 
bars or rails, supporting a cornice of heavy steel beams, 
the whole being roofed in by a large boiler plate with 
four flanged furnace holes. The sides of the pavilion thus 
formed are filled in with a variety of interesting articles 
illustrating the manufactures of the company. At one 
side is shown a collapsed fiue from the boiler of the 
s.8. County of Durham ; several of Riley’s patent sleepers ; 
a ;jsin. plate, dished by the explosion on its surface of 
8oz. of dynamite; and a cast steel engine frame of in- 
tricate pattern, similar to one supplied to H.MLS. 
Pheasant. At the south end is a large flanged boiler 
front plate fin. thick, and a fine collection of cast steel 
gear wheels. The opposite side is filled by a cast steel 
double-legged engine column weighing six tons, similar to 
those supplied to the new Inman twin-screw vessel City 
of New York. Passing under the legs of this casting, the 
visitor finds himself in the interior of the stand, where 
is shown a large number of marine castings as supplied 
to various war vessels; cast and forged steel projectiles 
and ordnance requirements; a solid two-throw crank 
shaft, about 9in. diameter ; and a closely coiled plate 18in. 
wide, 2in. thick, and no less than 130ft. in length. This 
plate is worth inspection, and was rolled in a universal 
mill recently erected at the company’s Blochairn Works. 
Welded steel pipes with Riley’s patent joints; rolled 
blanks for eye bars ; and a very large assortment of rail 
and bar sections, and other articles made by the firm are 
displayed round the upper part of the exterior of the 
stand ; while every available nook about the sides and 
base contains some test in the shape of bent and twisted 
samples of steel, which fully demonstrate the excellent 
quality of the material produced by the company. 

The Steel Company of Scotland has now at its Hall- 
side Works eighteen large Siemens melting furnaces, 
capable of an annual production of 110,000 tons of ingots. 
The mechanical plant consists of three 10-ton steam 
hammers, with a smaller one for light forgings ; a 28in. 
cogging mill ; a 26in. rail and bar mill ; one 18in. and one 
14in. bar mill, and two 26in. plate mills. The steel casting 
foundry is fitted with all appliances necessary for the 
production of castings up to 30 tons in weight, and in 
this branch of its business the firm has a deservedly 
high reputation. A large machine shop with tools of 
great power has recently been completed, and the Steel 
Company is now prepare] to supply turned and finished 
forgings and castings for all purposes. In 1880 the 
Blochairn Ironworks, situated on the north-east border of 
Glasgow, were purchased by the company, and converted 
for the manufacture of steel. There are now at Blochairn 
thirteen melting furnaces, including several Batho fur- 
naces, with a producing power of 90,000 tons of ingots 
yearly ; three large steam hammers ; one powerful slab 
cogging mill, with hydraulic shears capable of cutting 
30in. by 10in. blooms; three large plate mills; one 
universal mill for rolling bars or plates up to 30in. wide 
with finished edges, also bars or blanks with thickened 
ends for suspension links ; two sheet mills, one bar mill, 
and a guide mill. There isalso at these works a complete 
plant for flanging boiler plates by hydraulic machinery, 
and for machining the edges of the plates. The combined 
annual output of the Hallside and Blochairn Works 
amounts to between 120,000 and 150,000 tons of finished 
steel, a quantity considerably in excess of that produced 
by any other open hearth steel making firm in any 
country. 

Messrs. David Colville and Sons, Dalzell Steel and Iron 
Works, Motherwell, come next in order. Their exhibit is 
arranged in the form of a truncated pyramid of polished 
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wood, covered with a multitude of samples, showings 
apparently, every possible method of testing steel plates 
and bars. On top of all is a boiler shell plate, measurin, 
30ft. by 7ft., folded into a circular form, with a boiler en 
plate, 10ft. in diameter, at each side. Plates and bars, 
the chief products of this firm, do not lend themselves 
readily to the formation of an artistic or striking display ; 
but the extensive collection of tensile, compressive, 
torsion, dishing, folding, and drifting tests, all treated 
cold, are highly interesting, and afford ample proof of the 
excellent quality of the Dalzell brand of Siemens steel. 
We may point out as particularly worthy of examination 
several small steel discs, which originally measured 3$in. 
diameter, with a jin. hole in the centre. This hole has 
been drifted out cold until it exceeds the external 
diameter of the plate previous to the operation. Several 
dished bowls are shown, which were shaped instan- 
taneously from a flat dise by a single blow of a steam 
hammer. Cold flanging has long been regarded as a 
desideratum, and a boiler end plate exhibited with a flue 
hole flanged cold by one of Lyall’s patent machines will 
interest boilermakers ; while the collection of hot-worked 
samples, some of which were done by Messrs. Galloway, 
of Manchester, demonstrate the welding, flanging, and 
general shaping properties of this steel and its suitability 
forthe most intricate boiler work. Twoheavy plates,double 
folded cold under a steam hammer, and several plates 
which have been subjected to the explosive force of dyna- 
mite, further evidence the beautiful ductility of the mate- 
rial, and fully maintain the high reputation which this 
firm has always enjoyed for the excellent quality of 
their steel. Round the base of the stand are displayed 
polished sections of the beams and bars rolled by the 
firm, and in two niches facing up and down the avenue 
are placed several large ingots, blooms, and _ slabs, 
together with samples of the raw materials used during 
the process of manufacture. The Dalzell Steel and Iron- 
works are situated at Motherwell, ten miles from 
Glasgow on the main line of the Caledonian Railway. 
The ironworks were established in 1871, and the steel 
works started on ground adjacent in 1880 with four 
12-ton melting furnaces. The works have been remark- 
ably successful from the very first, and the plant now 
includes sixteen melting furnaces, ranging from 15 to 25 
tons capacity, two powerful steam hammers, two large 
plate mills, and one heavy bar mill, together with several 
smaller mills for lighter sections. The entire plant is of 
superior design and construction, and the output for the 
present year is expected to exceed 90,000 tons of finished 
steel, in the shape of plates and bars. 

Hadfield’s Steel Foundry Company, Hecla Works, Shef- 
field, occupy the next place, and its exhibit, by its 
extent and variety, at once attracts the attention of engi- 
neers and other users of steel castings. Eight cast steel 
hydraulic cylinders rising above the other articles form a 
striking group near the centre of the stand; their 
internal diameters vary from Gin. to 36in., the largest 
cylinder having a length of 20ft., and the shortest 6ft. 
They are excellent examples of hydraulic steel castings, 
and several of them are turned and polished on the outside 
to show the soundness of the metal. Castings for general 
gearing, including all kinds of spur, pinion, mitre, bevel, 
segment, and worm wheels, are shown in great variety, 
both moulded from full patterns and by machine. Rail- 
way and tramway castings are also well represented by 
examples of locomotive wheel centres of various sizes up 
to 8ft. diameter, horn blocks, roof stay-bars, motion 
plates, crossheads, &. The well-known patent Hecla 
wheels are also shown, and it may be mentioned that some 
of these wheels have run 122,000 miles under express 
locomotives with a total wear of {in. off the tread, in- 
cluding turning down after running 100,000 miles. This 
durability is said to be fully equal to that of the best 
rolled crucible steel tires. Colliery and mining castings 
are exhibited in almost endless variety, this depart- 
ment being one of the largest branches of Messrs. 
Hadfield’s business, as will readily be understood 
when it is mentioned that over two million wheels 
and axles have been already supplied. As evidence 
of the strength and toughness of the material used 
for these purposes, a pair of hutch wheels and axles 
which accidentally fell down a mine shaft about 1800ft. 
deep, without other injury than a slight twisting of the 
axle, may be seen, as well as other specimen castings which 
have successfully withstood the severest usage. The 
wants of shipbuilders and marine engineers - not 
been largely considered, but the propeller blades, cranks, 
crossheads, and dredger castings shown, though com- 
paratively few in number, are in point of general excellence 
not surpassed by any in the Exhibition. The production 
of projectiles for heavy guns has in recent years received 
a large amount of attention at the Hecla Foundry ; and 
the Shoeburyness trials proved the penetrative power of 
the Hadfield projectiles to be so far superior to all others, 
whether of home or foreign manufacture. Particulars of 
the results, with sketches of three projectiles after piercing 
steel-faced armour, were given in our issue of 25th May 
last. In concluding our brief uotice of this really splendid 
exhibit, we may direct attention to the interesting collec- 
tion of tensile test specimens of both forged and un- 
hammered cast steel, and to the samples of manganese 
steel with which the name of Hadfield is now inseparably 
associated. This material is remarkable in many respects, 
not the least curious of its properties being its very small 
susceptibility to magnetisation, which appears to indicate 
a large field for its employment in the construction of 
electrical apparatus. Mechanical tests of this alloy have 
given unique results, and some experiments have given 
the enormous elongation of 50 per cent. on a length of 
8in., coupled with a breaking strain of 70 tons per square 
inch. The samples shown were used to _ illustrate 


papers read by Mr. Robert Hadfield, in February of the 
present year, before the Institution of Civil Engineers. 
Messrs. Charles Cammell and Co., Sheffield, have a 
large and effective display of their well-known specialities 
in close contiguity with the exhibit just described. A 
magnificent forging, some 24 tons in weight, intended for 





the core of a 68-ton breech-loading gun, lies along the 
front of the stand. It is finished bright on the outside 
and rough bored, with an electric light at the one end to 
facilitate examination of the interior. Behind this is 
grouped a number of smaller ordnance forgings in various 
stages of completion, forming portions of an assortment 
of enh-loaiiae rifle guns from 6in. to 13°5in. calibre, 
Several heavy armour plates are shown, and two tested 
ry one of solid iron and the other a Wilson steel- 
aced plate, prove conclusively the superior resist- 
ing power, of compound armour. One of Messrs, 
Cammiell’s compound plates was severely tested in March 
last at Portsmouth ; and a facsimile model of the plate 
after being struck by two Palliser and three Holtzer 
forged steel projectiles at a range of 10 yards will be of 
interest to war-ship designers. All failed to pierce the 
plate, which is certainly one of the finest pieces of 
armour yet made, Other objects of interest are sections 
of plates and bolts showing the method of affixing the 
armour to the supporting backing, an assortment of 
projectiles and forged shells, various requirements for 
railway and marine purposes in cast steel, springs of all 
kinds, cases of tool steel bars, &c.; and, above all, sup- 
ported on the armour plates, a full-sized wooden model 
of a three-throw crank shaft, 60 tons in weight, made for 
the well-know Cunard steamer Aurania. 

Messrs. William Beardmore and Co., Parkhead Forge, 
Glasgow, have a fine exhibit close to Messrs, Cammell’s, 
and they are the only Scotch exhibitors showing large 
steel forgings at all comparable with those displayed by 
the leading English firms represented in the Exhibition. 
We may first notice a steel three-throw built crank shaft, 
21ft. long, 15}in. diameter, and weighing 17 tons, sup- 
ported on two six-ton flat ingots, at the west side of the 
stand. This shaft is for the British India Company’s 
steamer Orissa, now building at Sunderland, and was 
finished complete within four weeks from receipt of the 
order. Near it is a hollow-built single crank shaft, 7ft. 
long, 144in. diameter, and about four tons in weight. On 
the opposite side of the stand is a hollow steel propeller 
shaft, 21}in. diameter, over 37ft. long, finished complete 
with a 13}in. diameter hole through centre, and weighing 
thirteen tons. This splendid shaft, which is also sup- 
ported on two six-ton ingots, is intended for the Italian 
war-ship Re Umberto, and was forged from a tifty-ton 
ingot. A test piece cut from the shaft _ a breaking 
strength of 28°8 tons per square inch, and an elongation 
in a length of 8in. of 28 per cent. A wooden model of a 
single-throw hollow steel crank shaft for the same vessel 
is also shown. It measures 9ft. Gin. in length, 193in. 
diameter, with a 94in hole through centre. The ingots 
alluded to as supporting the two large shafts will be 
rolled into shell plates for the boilers of the cruisers 
now being built at Barcelona for the Spanish Govern- 
ment. A very large boiler plate is shown at the south end 
of the stand, and in the centre a boiler front plate flanged 
for three furnaces. Several dished hemispherical plates 
for submarine mines ; cases containing bolts, rivets, &c., 
and sections of the bars rolled by the firm; a specially 
interesting collection of test specimens, including some 
remarkable torsion and multiple folding tests; and a 
model of “Samson,” the largest slabbing hammer in 
Scotland, complete the list of the principal items of an 
exhibit which is certainly one of the most instructive of 
its kind in the Exhibition. The Parkhead Forge was 
started originally in 1835 by Mr. Reoch. The works 
afterwards became the property of Messrs. Robert Napier 
and Sons, and Mr. Rigby, inventor of the well-known 
steam hammer bearing his name, was engaged with them 
as manager, till he, in partnership with Mr. Beardmore, 
father of the present leading proprietor, acquired the 
concern in 1861. The Parkhead Forge has grown with 
the growth of the shipbuilding and engineering industries 
of the Clyde, the principals having always been prompt 
to adopt any improvements necessary to enable them to 
keep pace with the times. Messrs. Beardmore and Co. 
were the second firm in Scotland to commence the manu- 
facture of Siemens steel. Starting in 1879, they have 
now in constant work eight large open-hearth furnaces of 
the most approved construction. Their rolling mill plant 
enables them to turn out the largest plates and heaviest 
bar sections required by boiler-makers and shipbuilders. 
The appliances for making and finishing the largest engi- 
neering forgings, both in iron and steel—either solid or 
hollow—are of the most complete description—a state- 
ment borne out by the fact that such recent additions to 
our steel-clad navy as the Victoria, Sanspareil, Trafalgar, 
Nile, and many others have received their heaviest 
engine forgings from Parkhead. 

Messrs. John Spencer and Sons, Newburn Steel Works, 
Newcastle-upon-Tyne, have contented themselves with a 
stand of te sen proportions, chiefly devoted to patented 
specialities of which they are manufacturing licenses. 
Among these we notice a small two-throw Foster’s patent 
crank shaft; a single-throw Dickenson’s patent crank 
shaft, with section of same to show soundness of metal; 
and a propeller blade tinned to prevent corrosion by 
Johnston’s patent method. A cast steel locomotive 
driving wheel centre, 6ft. Gin. diameter, is also shown, and 
some miscellaneous castings and forgings, and samples of 
tool steel. The most interesting portion of this exhibit 
consists of a number of small cast articles, described by 
the makers as “ Newburn homogeneous iron castings.” 
This homogeneous iron is said to be a — descrip- 
tion of very soft steel, giving a breaking strength 
of from 22 to 25 tons per square inch, and an — 
tion of 30 to 40 per cent. It is stated to be specially 
adapted for making castings to replace intricate smith- 
work and forgings ; and as in most cases no annealing is 
required, articles cast in this material can be rapidly 
supplied. The samples shown resemble in appearance 
the well-known “ Mitis” castings, and if the statements 
of the makers stand the test of practical trial, homo- 
geneous iron castings will no doubt find a wide field of 
usefulness. Other noteworthy exhibits, concerned with 
steel and iron manufacture, will be dealt with in a second 
article. 
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RAILWAY MATTERS. 


Tuer plans and specifications for an electric railway line 
three ad oo long for Pullman, IIl., have been completed, and the 
contract let. The Van Depoele overhead system will be used, and 
the cost is estimated at £20,000, The road will probably be in 
running order by September. 


Tue Bill which proposes to provide additional railway 
facilities between Shrewsbury and the Potteries by the re-opening of 
an old disused line, the construction of a new line, and the granting of 
running powers upon others, has been before a Select Committee 
of the House of Commons this week. Evidence has been given of 
the advantage which would accrue to the agricultural and mineral 
industries of the district, and of the willingness of the old com- 
pany’s creditors to accept shares in the proposed new company in 
satisfaction of their claims. 


Tue railway which it appears is actually to be built 
between Jerusalem and the Mediterranean will commence at the 
port of Jaffa, and run in a south-easterly direction by Yazur, Beit- 
Dejan, Ludel, Yalo, Soba, and Kustul to Jerusalem. Its length 
will be 33 miles, The construction will be attended by engineering 
difticulties in consequence of the barren and hilly nature of the 
country through which the line will run, Jerusalem is situated 
some 2624ft. above the level of the sea, and the territory in its 
vicinity will tax the ingenuity of the engineer, 


As an illustration of the speed at which rail way travelling 
can be effected when the necessity arises, it may be mentioned that 
last week an American having missed his train in London, and having 

t): atch an Atlantic steamer at Liverpool, proceeded by the ordinary 
train to Crewe, where a special engine had been chartered to con- 
vey him direct to Liverpool. The distance between Crewe and 
Liverpool is thirty-six miles, and one of the large Crewe engines 
com Teted the journey in thirty-three minutes, the American 
reaching the landing stage at Liverpool ten minutes before the 
timed departure of his steamer. We understand that the cost for 
this special service was £11. 


Tue first portion of the rails required for the Inter- 
Oceanic Railway Company, of which the capital is £2,500,000, has 
now been placed, Messrs. Livesey and Son, of London, are the 
engineers for the line, which is to start from Vera Cruz, reaching 
to the United States territory, and ultimately to be brought to 
New York. The whole of the required capital is said to have been 
promptly subscribed, which is another proof of the vast amount 
of idle money waiting investment in the country. The first 
order in the rails has been placed with a Workington firm. The 
rails, which are a light section—40 Ib., flanged—have been tendered 
for at something under £5aton, The quantity is 20,000 tons. 


Or the 281 axles which failed on our railways last year, 
161 were engine axles, 145 crank or driving, and 16 leading or trail- 
ing; 20 were tender axles, 3 were carriage axles, 94 were wagon 
axles, and 3 were salt van axles ; 53 wagons, including the salt 
vans, belonged to owners other than the railway companies. Of 
the 145 crank or driving axles, 82 were made of iron and 63 of 
steel. The average mileage of 80 crank or driving axles made of 
iron was 216,412 miles, and of 63 crank or driving axles made of 
steel, 235,649 miles. Of the 244 rails which broke, 96 were double- 
headed, 147 were single-headed, and 1 was of the bridge pattern ; 
of the double-headed rails, 52 had been turned; 26 rails were 
made of iron, and 218 of steel. 


A LarGEnumber of handsisnowemployed at Totley Bank 
in sinking a shaft into the tunnel of the Dore and Chinley Railway 
for the purpose of ascertaining the nature of the strata, and also 
for a series of experiments with newly-invented rock-boring 
machinery. The sinkers, who are men belonging to the Rock 
Winning Company, have experienced much difficulty on account cf 
the large quantity of water which found its way into the shaft ; 
but this difficulty has been overcome. A steam pump, which is in 
continual use, is throwing out about 7000 gallons of water per hour. 
The shaft has now been sunk into the level of the line, which is 
20 yards from the surface, and a heading has been driven at the 
bottom of the shaft about 24 yards long, extending from east to 
west, 7ft. high, and 4ft. wide. The Midland Company intends to 
commence making the line almost immediately. 


TuE proposed tunnel under the Harlem river, as recom- 
mended by the special commission, is described as follows:—The 
Engineering and Mining Journal says:—‘‘The tunnel should be 
450ft. in length between the bulkheads—that is, in the main section 
between the air holes on either side of the river—with approaches 
each about 1800ft. in length, and leading by gradients of 3ft. 
in 100 to the level of the bed of the tunnel proper. The entire 
structure to be in three sections—two large ones for driveways on 
each side of a smaller section at higher level for footways. The 
driveways to be about 18ft. to 20ft. wide by 15ft. high, and the foot- 
way 15ft. wide by 10ft. high, the whole to be lighted by electric 
lights. The pers are to be by open cuts, in which the foot- 
way will be in the middle, between the two driveways and about 
5ft. above them, At every cross street stairways will lead down 
from viaducts to the footways. The tunnel proper, the southern 
approach, and most of the northern approach, will be through a 
formation of solid rock, insuring stability and safety to the struc- 
ture. Its estimated cost will be 2,000 000 dols.” 


In reporting upon an accident which occurred on the 
15th May last between Advie and Ballindalloch, on the Speyside 
section of the Great North of Scotland Railway, Major F. A. 
Marindin says the 4 p.m. up mixed train from Boat of Garten to 
Craigellachie was running between Advie and Ballindalloch, when, 
at about 4.51 p.m., the leading wheels of the tender left the rails. 
The train ran from a distance of 750 yards before it was brought to 
a stand, but no other vehicles left the rails. No person was 
injured, and there were no damages to the rolling stock beyond 
those to the leading wheels of the tender. In the permanent way 
600 common chairs and 380 fish-plate bolts were broken. The 
evidence and the marks on the permanent way demonstrate clearly 
that the right leading wheel of the tender mounted the high rail of 
a 20 chain curve, ran along it for about 15ft. and then dropped off 
outside it. Owing probably to the fact that the curve changed to 
a right-hand curve, the flange of this wheel kept quite close along 
the outside of the right rail, then the low rail, for the whole 
distance, until the engine was brought to a stand, breaking every 
chair it passed over except the joint chairs, The evidence is to the 
effect that the speed was not above 25 miles an hour. 


Tue American railway companies in the large towns 
are finding now that the level crossings have become very costly 
things. Amongst the work recently d in this tion 
is the sinking of the track of the New York Central Railroad north 
of the Harlem river, which is to make a depressed line between 
five and six miles in length, and to separate the tracks from the 
street crossings in the same way as was done a number of years 
ago on the road from the Harlem river to the Grand Central depdt. 
This work will take some time to complete, as it must be carried 
on without disturbing or interrupting traffic on the present track. 
It has been urged upon the company for some time, and has, in 
fact, been made a necessity by the rapid growth of the section of 
the city known as the Annexed District. The Railroad and Engi- 
neering Journal says:—“‘ In this connection it might be suggested 
that it would be a wise thing for the company to arrange for some 
other crossing of the Harlem river than the one now in use. The 
whole passenger business of the Central road is now carried across 
the Harlem on a bridge, and is subjected to continual and vexatious 
delays by the opening of the draw for the passage of vessels. 
These delays necessarily will be very much increased when the im- 
provements of the river are completed, and vessels of large size are 
enabled to go up the river and pass through the new channel to 
the Hudson,” 








NOTES AND MEMORANDA. 


THE —_— number of men employed per day on 
the Forth Bridge during the past quarter has been 2909, and the 
number employed on the 28th May was 2951. 


IRELAND has seventy-six collieries—nine in Ulster, 
seven in Connaught, thirty-one in Leinster, and twenty-nine in 
Munster. Very few of these are being worked. 


In London 2385 births and 1297 deaths were registered 
last week, Allowance made for increase of population, the births 
were 374, and the deaths 539, oelow the average numbers in the 
corresponding week of the last ten years. 


Tue annual death-rate per 1000 in London from all 
causes, which had slowly increased in the five omy weeks from 
14°2 to 15°7, further rose last week to 15°8. During the first three 
weeks of the current quarter the death-rate averaged 15°4 per 
1000, and was 5°7 below the mean rate in the corresponding periods 
of the ten years 1878-87. 


Tue deaths registered during the week ending July 
2lst in twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 16°0 per 1000 of their: aggregate 
population, which is estimated at 9,398,273 persons in the middle 
of this year. The six healthiest places were Brighton, Nottingham, 
Hull, Derby, Blackburn, and Cardiff. 


F. Konzrauscn has given in Wredemann's Annalen, 
No. 4, the electric conductivity of hard steel as 3°3, soft steel as 5°5, 
and wrought iron as 76, mercury being 1; while their thermal 
conductivities in C.G.S. units were:—Hard steel, 0°062; soft steel, 
0°111; wrought iron, 0°152; the ratios being the same. Hence the 
— that determine the conduction of heat and electricity are 
the same. 


CameELs’ hair belting has recently been the subject of 
experiments at the Polytechnic School at Munich, from whieh it 
appears that the strength of camels’ hair belting reaches 6315 lb. 
per square inch, whilst that of ordinary belting. ranges between 
2230 1b. and 52601b. per square inch. A contemporary says the 
camels’ hair belt is said to work smoothly and weil, and it is un- 
affected bv acids, 


A German papermaker bas invented a process for the 
imitation of water-marked papers by such means that the lines are 
produced after the paper has been printed or calendered. The 
design or device to be produced is drawn on thin paper, and pasted 
on to cardboard, say, of lin. in thickness. The design or device is 
then cut off and pasted on to a stout cardboard, and covered with 
a thin sheet of paper. If then the plate or relief thus produced 
is passed through a calender, together with a piece of paper to be 
marked, the desired effect will be produced. The relief or plate 
may be used a great number of times. 


Writine on the breaking of watch main springs, Mr. 
W. B. Croft, of Winchester College, says:—‘‘My neighbours, 
Messrs. Jacob and Ross, watchmakers, often tell me their experi- 
ence in the breaking of main springs. Unreflecting pecple fancy 
they have broken the spring by over-winding, or in other words, 
have drawn asunder a piece of steel by the force of finger and 
thumb. The springs, of course, break through a subtle molecular 
change produced in the steel by atmospheric causes; they usually 
fly asunder a few hours after being wound, at three or four 
o'clock in the morning. Many watches and clocks come to the 
workshops for new springs after a frost, but not until a thaw has 
set in; still more come after thunderstorms, This morning a clock 
spring was taken out of its box, which had overstrained itself at 
one moment into seventeen pieces, there was a complete fracture 
in each coil along a radial iine from the centre. Some time back 
one was found with three such radial lines of fracture. Of course 
this subject is not new, but it gains by recorded experiences.” 


A REMARKABLE diamond was exhibited at a recent 
meeting of the New York Academy of Sciences by Mr. George F. 
Kuntz. The Scientific American says:—‘‘ It is of the class termed 
‘extreme durate’ by the French. 1t had been cut into the general 
shape of a brilliant, and its main face or table was placed on the 
polishing wheel. It was kept there for 100 days, the wheel revolv- 
ving at the rate of 2800 revolutions per minute. The diamond was 
held upon the rotating surface ata distance of about lbdin. from 
the centre. Based on these figures, a calculation showed that the 
surface ed over by the diamond amounted to 75,000 miles, or 
nearly three times the circumference of the earth. Yet it was all 
futile, as the stone would not acquire a polish. The ordinary 
weight placed ona diamond while on the wheel is from 2} 1b. to 24 Ib. 
This was increased by 4]b. and 81b. without effect, and finally 
40lb. were used. The wheel was badly damaged, the diamond 
ploughing into it and throwing scintillations in all directions. The 
diamond, even under these conditions, could not be given a com- 
mercial polish. The wheel had to be replaced. The work was done 
in the establishment of Tiffany and Company of this city.” 


“Tue Spheroid-bearing Granite of Mullaghderg, Co. 
Donegal,” was the subject of a paper recently read before the 
Geological Society by Dr. Frederick H. Hatch, communicated 
with the permission of the Director-General of the Geological 
Survey. ‘This paper deals with a remarkable variety of granite 
which may be compared with the well-known orbicular diorite or 
Napoleonite of Corsica. According to Mr. J. R. Kilroe, of the 
Geological Survey of Ireland, who first discovered this interesting 
rock, the concretionary balls occur in close juxtaposition in a mass 
of granite of 5 or 6 cubic yards in size. They have not been found 
in any other portion of the granite area. The author gave a 
detailed description of the microscopic structure of the normal 
granite. He also described the spheroidal bodies, and gave a 
synopsis of the literature concerning the occurrence of similar 
concretionary bodies in granite. The conclusion arrived at was 
that concretionary bodies occurring in granite may, according to 
the mode of arrangement of their constituents, be divided into 
three classes, viz.: (1) the concretionary patches of Phillips; (2) the 
granospherites of Vogelsang; (3) the belonospherites of Vogelsang. 
The spheroids from Mullaghderg belong to the last-mentioned 
class, They must be regarded as concretions formed, during the 
consolidation of the granite magma, by a process of zonal and radial 
crystallisation around an earlier-formed nucleus. 


In selecting and fixing an effective lightning conductor 
it must be remembered that a good earth is desirable. Dr. Oliver 
Lodge says:—‘‘ A few tons of coke with the conductor coiled up 
amongst it is a well known and satisfactory plan if the soi] be per- 
manently damp. A bag of salt might perhaps be buried with it to 
keep it damp throughout, or rain water may be led there. Often, 
however, the most violent thunderstorms occur after a spell of fine 
weather, and the soil is likely to be dry. Itis best therefore to 
run your conductor pretty deep, and there make earth. It is 
all very well to connect the conductor to water-mains if near, but 
if they are far off or non-existent it is no use; and in no case, in 
my opinion, should they be used as sole earths. Certainly not 
gas mains, In dry weather they are not earthed at all well, anda 
strong charge may then surge up and down them and light some- 
body else’s gas in the most surprising way. It does not often happen, 
but it may happen in sandy soil after dry weather. Always there 
should be a good deep earth—a well if possible, a boring if not— 
and the conductor be led down into it. If it likes to make a disturb- 
ance when it has to leave the conductor a long way down, no one 
need grumble. It can’t do much harmthere. There is, of course, 
no magic in water, unless it forms a large continuous sheet, <A 
thoroughly good earth is really a geological question; and for an 
important building a geological specialist should be consulted. An 
occasional test of an earth, in ordinary weather, is no rea ‘security 
as to what may happen after a long-continued drought,” 





MISCELLANEA. 


THERE are no less than twenty-six lines of passenger 
steamers with weekly sailings from this country and ports in 
Europe, and official returns for 1887 give semething approaching 
2,000,000 tons of shipping of all kinds, crossing and recrossing. 


Tne Geologists’ Association has issued the programme 
for its long excursion to the Forest of Dean, the Wye Valley, and 
South Wales from the 4th and 6th August to 11th August next. 
The programme is a long one, and the ground to be covered very 
interesting. 


Tue Sheffield Corporation are advertising fora borough 
surveyor at a salary of £800. Mr. Robert Davidson, the retiring 
official, was paid £600 ; but the Corporation, by a majority, have 
decided that £800 a year is not too much to pay for the services of 
a gentleman who is thoroughly versed in the duties, always increas- 
ing, of looking after a town of over 300,000 inhabitants, 


Ay interesting exhibition of the skill of workmen in 
their own trades will be opened at the Crystal Palace on August 
18th, in connection with the National Co-operative Festival. The 
prize list is a large one, and the council of the Society of Arts—who 
have promised to appoint the judges—will also award one of their 
bronze medals in eighteen of the principal classes, The secretary’s 
address is Norfolk-street, Strand. 


A FATAL accident has just occurred at the Spring Vale 
Furnaces, Bilston. Three men were travelling to the turnace plat- 
form to charge the furnace with ironstone up the incline. By some 
means, the chain attached to the indicator in the engine house became 
broken, and the wagon was propelled over the top of the furnace. 
Two of the men jumped out before the fall, but one was carried 
over in it, and was almost instantaneously killed. The engine-driver 
failed to stop the engine when he saw the indicator was wrong. 
At the inquest, on Wednesday, a verdict of ‘‘Accidental Death” 
was returned. 


A TRAVELLER in Norway says that the horses in that 
country have a very sensible way of taking their food, which per- 
haps might be beneficially followed here. They have a bucket of 
water put down beside their allowance of hay. It is interesting to 
see with what relish they take a sip of the one and a mouthful of - 
the other alternately, sometimes only moistening their mouths as a 
rational being would do while eating a dinner of such dry food. A 
broken-winded horse is scarcely ever seen in Norway. This is not 
an engineering matter, but horses are machines of much interest 
as well as value to engineers. 


THE annual accounts of the Corporation of Sheffield show 
that the cost of their undertakings to the ratepayers has been 
£2,092,689. The Water Committee have arranged for an additional 
expenditure of over £80,000--probably nearer £90,000. The Com- 
mittee report that for the quarter ending 25th March they have 
made a trade profit of £797, though on that point the Corporation 
are not generally agreed. No provision appears in the accounts for 
a sinking fund, which will amount to over £5000 a year. The 
total capital account of the Corporation, after including the 
water undertaking, considerably exceeds three millions. 


Tue defence of the sea ports on the north-east coast in 
time of war is a subject which is occupying just now no small share of 
public attention. Ata meeting held at Newcastle a few days since 
to consider the subject, Lord Armstrong made several observations 
wortby of close attention. He thinks the Government should 
supply all the material of warfare, and that the liabilities of the 
localities should be confined to furnishing the personnel. He 
ridiculed the idea that any good can come of arming tug boats or 
any other of the small steamboats in habitual use for commercial 
purposes. Quick-firing guns in place of the old slow-firing guns in 
the present forts commanding the mouth of the river will, however, 
enormously add to the security of the harbour. 


Two ambulance classes in connection with the Weardale 
Iron and Coal Company’s Black Prince and West Thornley 
Collieries, coke ovens, &c., were formed about three months ago, and 
have been under the tuition of Drs. Hood and Wild. The total 
number of pupils was sixty-six, including six police officers; and 
at the examination recently beld by the St. John’s Association 
examiner, Dr. Gaylard, the whole of them were awarded certificates 
of proficiency in first aid. On Saturday afternoon last, a public 
meeting was held in the large hall of the Mechanics’ Institute, 
under the presidency of Mr. John Wales Laverick, manager of the 
above collieries, for the purpose of presenting certificates to the 
pupils and testimonials to the doctors, secretary, and treasurer. 


THE question of economical coal consumption in engine 
working is under discussion between the Wolverhampton Corporation 
Waterworks Committee and Mr. W. B. Bryan, engineer of the 
East London Waterworks Company. Mr. Bryan stated in evi- 
dence during the course of recent arbitration proceedings that the 
use of North-country or Welsh coal in place of the local slack 
would result ina saving of £2000 a year. Mr. Bryan now writes 
to the Bilston Commissioners, the body opposed to the Waterworks 
Committee in the arbitration, recapitulating his assertion. The 
coal used by the Committee, he says, can only evaporate 6b. of 
water. He promises an interesting comparison of the respective 
merits of the fuels, remarking, ‘‘My eompany have just started 
new engines to work on almost similar conditions to those at 
Cosford, and I will presently give you some comparisons.” The 
Wolverhampton Committee, while admitting the superiority of the 
Welsh coal, state that the cost of conveyance precludes its use. 


No sooner have thestrikes among the workmen connected 
with the engineering trades of Tyneside come to an end than similar 
disaffection has shown itself at West Hartlepool. On Monday 
morning last about 700 men and boys employed at the Central 
Marine Engine Works refused to work. Their grievance appears to 
be not so mucha matter of wages as of hostility to certain new 
rules issued by the management. The latter have offered an 
increase of 1s. 6d. per week to workmen earning 25s. per week, and 
of 1s. to those earning less, which might be supposed to compensate 
for the disturbance of habits. The principal point of difference is 
with regard to the meal hour when men are working by night. 
Hitherto this appears to have been reckoned in the time paid for, 
and it is proposed that it should be so no longer. The men at the 
mass meeting specially convened, decided to send a deputation 
representing the various departments to wait on the manager, and 
to inform him that they would not work unless the new rules were 
withdrawn, 


An irrigation project in the Godavari comprises the 
construction of a tank or reservoir, storage capacity 4420 millions 
of cubic feet, length 74 miles, greatest width 44 miles, and area 
94 square miles, near the ruined village of Anamalanka in -the 
Yernagudem taluk. It is six miles north of Nallacheri, a large 
village on the trunk road between Ellore and Rajahmundry. The 
site is feverish in wet weather. It will be supplied from the Yarra- 
calva, a perennial river which gets its principal supply from the 
south-west monsoon, and is said to be valuable when the north- 
east monsoon fails. The reservoir has been proposed to act as a 
flood moderator to the drainage of the Yarracalva, which enters 
the western section of the Geloest delta under the Nandamur 
aqueduct at the head of the Ellore canal, and has several times 
endangered the safety of some of the delta canals. The reser- 
voir is intended to irrigate 45,000 acres, and also at times to 
supplement the supply of the delta canals. The estimates for the 
on pe prepared in 1873 amounted to Rs. 8,14,000, excluding 
and compensation, which was subsequently ascertained to amount 
to Rs. 77,800, making a total of Rs. 8,91,800 for works, Indian 
Engineering says the estimates are said to uire revision 
but further investigation has been deferred till the Godavari delta 
works have been completed, 
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RUSSIAN FIELD AND COAST GUNS. 
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Fig. 5—9in. Russian Gun and Semenov Carriage. 
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Fig. 4—8in. Converted Naval Carriage (British). 
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Fig. 3a—Vertica! Section, 





Fig. 8a—Qin, Russian Stee! Howitzer. 


OUR COAST ARMAMENT AND RUSSIAN 
ARTILLERY IN 1888. 


A Most valuable paper on the subject of ‘‘ Russian Artillery 
in 1888,” by Captain C. A. Court, of the Rifle Brigade, appears 
in the last number of the Journal of the Royal I/nited Service 
Institution. Ata time when public attention has been so con- 
spicuously directed to the condition of the defences of the United 
Kingdom, and particularly soin regardtothe trustworthiness and 
completeness of our coast batteries and fortresses, such a paper 
will compel a more than ordinary interest, as it enables us to 
draw a comparison between the results which have been effected 
in the two several countries of Russia and Great Britain by the 
output of artillery scientific energy since the introduction of 
rifled guns. This “transition” period in the t Muscovite 
empire has been one of remarkable advance in the study and 
development of war matériel. It is, too, as the paper says, 
“ coincident with an epoch when the reign of force was firmly 
established in Europe, and when the expansive force and vitality 
of a State began to reckon, not by its light and leading in 
peaceful arts, sciences, and industries, but in its power and 
ability to create the most complete, approved, and deadly en- 
gines of war for the future annihilation of its neighbours.” 

We gave, in THE ENGrNeer of October 21st, 1887, a tabular 
statement showing the respective capabilities of the British and 
Russian field guns, so far as regards range and muzzle velocity, 
the advantage in favour of our own weapon being very remark- 
able, the two muzzle velocities being respectively as 1710 to 1350 
foot-seconds. We also gave a longitudinal section of the British 
12-pounder and sketches of the breech mechanism. We now give 
above engravings of the Russian light and heavy field guns, show- 
ing how materially they differ in construction from our own. In 
Figs. 1 and 1a, the tube or lining is of Martin-Siemens steel, com- 
pressed by hydraulic machinery on the Whitworth system at a 
pressure of 90 atmospheres. The jacket, which is carried for- 
ward right to the muzzle of the gun, is constructed of puddled 
steel cast in a crucible, but not subjected to pressure; it con- 
tains the slut for the wedge block. The trunnion hoop is of 
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compressed steel, and is heated before it is placed over the 
jacket. It is retained in its position by a ring, composed of two 
half-rings, and covered by another hoop. The tube is fitted into 
the jacket when cold, under a pressure of about 30 atmospheres, 
by an hydraulic press. It is rifled before this operation takes 
place, and is entirely finished, as also is the jacket, over which 
the trunnion coil has afterwards to be fitted. Thus a worn- 
out or damaged tube can be replaced with comparative ease; 
and another very important point is gained :—“ Alterations and 
improvements can readily be made in the tube and interior 
arrangements generally, without entailing as a necessary conse- 
quence the condemnation of a whole system of ordnance.” But 
the fitting of all the several parts to one another must be 
accomplished with extraordinary nicety to admit of the gun 
being “assembled” when cold. This has not been attempted 
in our own gun factories. The breech mechanism is of the 
ordinary wedge and steel Broadwell ring pattern, and similar to 


a very considerable extent to that employed for the German | 


field gun. Engravings are appended showing longitudinal and 
transverse elevationsand sections of thesame, Figs. 2and3. It is,of 
course, widely different from the system employed in our new 


12-pounder, and not in any way comparable with it, we fully | 


believe. Nothing could be more simple than the arrangement 
adopted in the British field gun for opening and closing the 


breech, and the obturator is of the most satisfactory character. | 
But what we desire particulariy to draw attention to in the | 


present paper is the very preponderating influence of coast and 
fortress artillery interests in the minds of military experts in 
Russia, as exhibited in the enormous development of this special 
class of guns. Our own condition in this respect is anything 
but satisfactory. We remarked in a recent paper in these 
columns that 920 heavy muzzle-loading guns were mounted in 
position at the various fortresses around the shores of the 
United Kingdom. But we omitted to notice that effective fire 
at long ranges was precluded in the case of nearly the whole 
of these guns, owing to the impossibility of giving sufficient 
elevation to command an extensive radius. The carriages for 
British 9in. and 10in. gunsfor land serviceareso constructedas only 


¢ 


aw 


oy is A 


a 


ta sate | mo) SLT errr y 





Fig. Ga—Russian Guns and Carriages. 


to admit of an elevation of 10 deg. being given to them, and with 

this figure a range of only 5000 yards is obtainable. The 38-ton 
guns of 12hin. calibre are even worse off in this respect. They 
are all mounted in casemated batteries, and in the majority of 

instances only an elevation of 7 deg. is possible, owing to the 
contracted size of the casemate ports. This gives an extreme 
| range to these batteries of only 4500 yards, less than half of 

what, under usual circumstances, the gun itself is constructed 

toattain. Such a condition of things is intolerable, and the only 

wonder is that hitherto the fact shuuld have escaped observa- 

tion. It is true that a modification of the naval slides and 
carriages for the 8in. R.M.L. gun has been effected, called 
'an “elevating” carriage and platform, which admits of an 
elevation of 16 deg. being given to the weapon and a depression 
of 9 deg., thus creating an arc of 25 deg. altogether. But this 
will only be applied to the 8in. muzzle-loader cast off by the 
Navy—it having been hitherto exclusively a naval gun—and 
which will be utilised to supplement the existing armament of 
| fortresses, No extensive modification of this nature has taken 
| place in the batteries around our coasts. They are still in the 
| predicament which we have described. But the vast nature of 
| the reform which might be effected, if a better system of eleva- 
| tion were to be adopted generally, was clearly manifested at 
Warden Point, in the Isle of Wight, the other day, when effec- 
tive ranges of 10,000 yards were obtained with the 9in. gun 
upon carriages specially prepared for high angle fire. An 
| engraving of the 8in. “elevation” carriage and platform is 
appended, Fig. 4. The compressor gear is replaced by a hydraulic 
buffer in tension, the cylinder of which is fixed along the bottom 
plate of the carriage, and the piston-rod is secured to the breast 
of the platform. The buffer consists of a steel cylinder fitted at 
each end with a wrought iron cap. The piston-rod screws into 
the piston, which has four ‘54in. holes for the passage of the 
fluid. Clip plates are fitted to the front of the carriage to pre- 
vent its jumping when the gun is fired. This “jumping” of 
guns fitted with the early forms of carriage is a matter of con- 
siderable importance. The line of recoil occupied by the buffer 
' is so far below the axis of the trunnions that a rocking action is 
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TRIPLE EXPANSION SEMI-PORTABLE ENGINE. 


MESSRS, MARSHALL AND CO,, KEIGHLEY, ENGINEERS. 


(For description see page 72.) 





set up, which sometimes lifis the carriage right off the platform | 


and damages the latter. This is avoided in the Vavasseur 
“pivot ” and “ broadside ’’ mountings, where the buffers are at 
the sides of the carriage, and almost coincident with the line of 
recoil of the weapon itself. The powers of “ depression”’ pos- 
sessed by the modified 8in. carriage will be of considerable value 
in situations where batteries have what is called “ high com- 
mand.” In such positions it has been sometimes difficult to 
strike an object passing immediately below, owing to the diffi- 
culty of lowering the muzzle of the gun. 


with their 9in., llin., and 14in. coast guns and carriages. The 
projectiles employed, weight of charge, initial velocity, and 
actual effective ranges of these three guns are as follows :— 


Weight of Weight of Initial Range Eleva- 
projectile. charge. velocity. yds. tion, 
Yin. Steel gun.. 245 Ib. 58 Ib. 1500 f.s. 6000 14° 
liin. ‘ es 478 1b. 119 Ib, 1500 f.s. 6000 12° 35, 
a <;, 953 1b. 198 Ib. 1476 f.s. 6000 14° 55, 


But the 9in. stee! coast gun has a carriage which gives elevation if 
required upto 23 deg. and depression7 deg.; hencearange of 10,000 
yards could very easily be obtained with it, or even more. The 
llin. steel coast gun has also an extreme elevation of 144 deg., 


and depression 6 deg., so the figures quoted for range in the | 
tabular statement are far below what it is possible to obtain. | 


This contrasts painfully with our own array of coast defence 
heavy guns. The very outside of range which can be squeezed 
out of them is 5000 yards, and this not in every case. The 
most important armament of all—that contained in casemates, 
and consisting of the heaviest natures—is only available up to 
7deg. At this elevation the 38-ton gun can only command a 
radius of two and a-half miles, and the 47-ton steel breech-loader, 
two of which only are actually mounted, two and three-quarters 
miles, It seems, in point of fact, to be almost an unnecessary 
expenditure of money to provide guns of such exceptional powers 
of range and penetration in positions where their faculties are 
so woefully cramped. There is little question that our 47-ton 
breech-loading guns, our 80-ton and our 38-ton muzzle-loaders 


| mounted, and all of the classes enumerated are so limited in 





| Semenov carriage, which is employed both for 8in. and 
But the Russians have driven us out of the field altogether | i 


are immeasurably superior to any in position upon the coasts of | 
Russia; but we have only four of the first two descriptions 


power by the conditions to which we have alluded that their 
valuable attributes are entirely suppressed. This should be seen 
to at once, 

Engravings are given on page 70 of the Qin. and 1lin., 
Figs. 5 and 6, Russian coast guns and their carriages, also 
the construction of the llin. 43-ton gun, Fig. 7. The 


Yin. guns, gives, as we said before, an elevation of 23 deg., 
and a corresponding power of range. The llin. carriage 
with hydraulic brakes uses glycerine in its cylinders. With 
howitzers also the Russians have made great advances. An en- 





graving is given of the 9in. steel howitzer, showing its construc- 
tive features, and also its appearance when mounted upon the 
carriage, Figs. 8 and 8a, which presents several remarkable charac- 
teristics, being capable of elevation up to 40 deg. In 1886 an 
llin. howitzer of this description, and mounted upon a similar 
carriage, gave very good results in Russia. It was inclined at 
an angle of 35 deg., and fired a 6001b. shell at a range of 
7500 yards, with lateral errors of only 15ft. to 30ft., and longi- 
tudinal errors from 63ft. to 126ft. Hence every shot fired by 
it would have descended upon the deck of a very small gun- 
boat, and would have riddled the deck of an ironclad through 
and through. We have no weapon either in our siege or coast 
artillery which would give corresponding results, under the 
conditions, as to mounting, at present existing in our 
batteries. This surely is a grave reflection upon the most 
opulent and scientific nation in the world. 

Before we close, we would venture to make one general 
remark upon the nature of our coast defences. They are for 
the most part open batteries; these it is impossible to regard 
as other than death traps to the men working the guns. With 
all the modern appliances for firing powerful machine and quick- 
firing guns in the tops of battle ships, protected by steel shields 
which effectually secure the safety of the marine gunner, it 





would be a mere matter of ten or fifteen minutes’ work to clear 


away the gun detachments from open batteries as one would 
mow down grass. We therefore strongly urge upon the War 
Department the advisability of providing some shelter for the 
gunners in all cases where emplacements are not fitted with 
Moncrief disappearing gun-carriages. It is of immense im- 
portance to instil confidence in the mind of the man who works 
the gun. 








THE SOCIETY OF ENGINEERS AT THE 
BARKING SEWAGE OUTFALL WORKS. 





On Tuesday last the members of the Society of Engineers 
paid a visit to the new precipitation works at Barking 
Sewage Outfalls. Mr. Pryce Cuxon, the secretary of the 
society, made arrangements for a very interesting programme, 
and owing to his endeavours and the fine weather combined, 
a very pleasant day was spent. At present, all the sewage of 
London, north of the Thames, is conveyed to Barking Creek by 
three culverts each 9ft. by 9ft. In the first instance it is 
directed into a covered reservoir, divided into fourcompartments 
extending over an area of 9acres. The sewage is stored in this 
reservoir during eight hours of each tide, and discharged 
into the river at high water at the top of the ebb. The new 
works consist of covered precipitation tanks near this reservoir, 
occupying the ground between the outfall sewer and Barking 
Creek, an area of between 10 and 11 acres. Of these tanks 
there will be thirteen, each of which will be 31ft. 6in. wide and 
about 1000ft.inlength. Communication between the outfall sewer 
and each of these tanks will be regulated by means of two pen- 
stocks, The sewage will be admitted into each of the tanks in 
succession, and after being kept quiescent for a time long 
enough to admit of the deposit of the solids in the sewage—the 
precipitation of which will be expedited by the admixture of 
3°7 grains of lime and 1 grain of proto-sulphate of iron per 
gallon—the effluent will be run off over a weir, which will fall as 
the water in the tank lowers, so that the top film of the effluent 
only will be taken off, and the tank gradually emptied. The 
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effluent, after flowing over the weirs, of which there will be ten 
to each tank, will pass through culverts into compartments of 
the existing reservoir and into the chambers in the outfall sewer. 
When the tide will permit, the efiluent will be discharged 
through this chamber direct into the river, but when the tide is 
too high for this the effluent will be conveyed into the reservoir 
and stored there till the tide has fallen. The sludge will be con- 
veyed into tanks, which will be covered so as to prevent 
nuisance. It will here undergo a second precipitation, the 
effluent from which will be discharged through the pipes into a 
liming station. The sludge remaining will be discharged into a 
sludge stream, and will ultimately be conveyed to sea by barges. 
Engines and machinery will erected for lifting the 


sludge into the settling tanks, and the settled sludge 
into the settling tanks. The lime water will be put 
into an elevated tank and ejected into the sewage, 


passing along the sewage outfall sewers through cast iron 
injectors placed in the sewers. The iron-water will be conveyed 
by stoneware pipes into a service tank, from which it will be 
carried by pipes into each of the three outfall sewers, and 
injected into the sewage through perforations in a pipe fixed 
vertically in each of the sewers. The jetty for the barges will 
extend 576ft. into the river, and will be 15ft. wide, and will be a 
timber structure supported upon piles. A tramway will be laid 
along the full length of the jetty, connecting it with the whole 
of the works. The works extend over an area of 50 acres, the 
quantity of sewage to be dealt with will amount to about 
90,000,000 gallons, and the quantity of lime to be used in 
precipitation to about 25 tons per day. The excursion was at- 
tended by Mr. A. T. Walmisley, President of the Society ; Mr.J.R. 
Baillie and Mr. Henry Adams, Vice-Presidents ; Messrs. Jabez 
Church and Charles Gandon, Past Presidents ; Messrs. Chris. An- 
derson and J. H. Cunningham, Members of Council ; and Messrs. 
J. Wallace Peggs, Henry Faija, Thomas Bird, and others. 








TRIPLE COMPOUND SEMI-PORTABLE ENGINE. 


In our notice of the Nottingham Show we stated that outside 
the showyard, near the railway station, Messrs. Marshall and 
Co. of Keighley, exhibited a triple-expansion semi-portable 
engine. This engine is, we believe, the first of the type made, 
and as it is, of course, non-condensing, its performance from an 
economical point of view is not without interest. The accom- 
panying tabular statement gives particulars of the engine, and 
it also cortains a statement supplied to us by Messrs. Marshall 
of the results of a trial :-— 











Re on se ek we -. LHLP. 40 
Length of barrel ays a ; — 
Diameter of barrel, ext. .. = _ 
Width of fire-box, out : -- 
Length of fire-box .. .. .. . - 
Height of fire-box from grate ° _ 
Area of grate before trial . — 
Area of grate at trial oo _— 
Tubes, number .. . pas e _ 

a diameter outside. . > os 
=< kw ok) a ‘ — 
i as. ve. ok ee os — 
Heating surface, fire-box : - — 
- smoke-box .. ee _ 
mn tubes : . _ 
cee ee oe 158°1 sq. ft. 
Per square foot of grate .. 22 ee Trial 27°72 
Area through tubes... .. .. .. .. 1252sq.ft. .. = 
Ratio of area through tubes to grate .. 019 oe _- 
Pressure lbs. persquareinch, .. .. 150 ee 175 

Engine : 

Diameter of cylinders 53, 9, 153 5}, 9, 153 
Lengthofstroke .. .. l4in. 14in. 
Revolutions per minute .. a> ae ee 150 
Time of running = os os cesses SURE 2 hours 

Water : 

Total quantity used.. .. 2080 Ib -- 1140]b. 
Evaporated per Ib. of coal .. .. 94 98 
Amount drawn from jacket .. .. 157 Ib. -. 84lb, 
Por LEP. perbeeticuuis... .. .. 3638 -. 14°25 
tae atamanneees of feed from 55 deg. through coil of pipes into S8.B. 
Total quantity used .. .. 220 Ib. -- 116Ib. 
Per ILH.P. perhour.. .. .. 1506 -- 145 
Per square foot of grate .. .. 964 -- 101 


We also give three sets of diagrams. The curious looping at 
the beginning of the stroke in the low-pressure cylinder is per- 
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haps partly due to a bad connection between the crosshead and 
the indicator drum. The looping at the toe is due to the steam 
having been expanded below the atmospheric line. The engine 
is very well made. 





LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 


TECHNICAL INSTRUCTION, 


Sin,—I must apologise for again troubling you on this intermin- 
able and wearisome subject, but the errors and misstatements, both 
intentional and otherwise, of some of its advocates seem boundless, 
On July 12th there took place at the Finsbury Technical College the 
last of a series of conferences which have been held during the 
present session on technical instruction. At the opening confer- 
ence the subject was discussed generally, and in the remainder 
mainly with reference to the training of artisans in the particular 
trades—bricklaying, cabinet-making, carpentering and joinery, 
metal working, k&c.—while the final conference was an open one, 
and discussion was invited upon the proposals for technical in- 
struction happily now abandoned before Parliament. The chair 
was taken by Sir Albert Rollit, M.P., who, while advocating 
technical instruction, said he did not know what better a member 
of Parliament could do than to go among the working classes of 
the country and see what their opinions were upon the subject. 
Professor Thompson spoke against paper examinations, payment 
by results, and argued that special teaching should be in the hands 
of properly qualified men. Mr. Rowlands, M.P., said that no 
Bill would be satisfactory which did not promise that men should 
thoroughly understand the particular industries they tried to teach. 
A discussion then took place on the subjects befcrs the conference, 
various opinions were expressed, but the general sense of the 
meeting was contained ina resolution proposed by Mr. Pye, repre- 
senting the London Trades’ Council, to the effect that, “the 
Technical Bills now before Parliament are calculated to destroy the 
good their promoters intend them to do, inasmuch as they hand 
over to the Science and Art Department and the School Board the 
teaching of technical instruction, which can only be imparted by 
skilled workmen under the supervision of scientists in the work- 
shops and technical colleges.” 

Running through the whole of the proceedings, was that fallacy 
which dies so hard, and which a certain clique have, for their own 
ends, done so much to propagate—the superior technical education 
of the foreign artisan—the chairman in his opening speech said we 
had done almost nothing for technical education, which was abso- 
lutely necessary to place our workmen on a par with those of 
other countries. In acknowledging the unanimous vote of thanks 
given to him at the close, he drew a comparison between the 
technical colleges of Nottingham and Strasbourg, two towns nearl 
equal in size, but with a striking difference in their technical col- 
leges, the latter being ten times the size of the former. Professor 
Thompson alluded to the superior technical education of the 
German foremen. The succeeding speakers nearly all referred to 
the technical education of foreign artisans in Germany. To this 
vague idea of the subject there was one bright exception in the 
case of a teacher of the college, who attributed the increase of 
foreign competition to the superior technical education of foreign 
employers and managers. 

The cause of technical instruction cannot be served by these 
errors and misstatements on the part of its promoters. 
Through the propagation of these fallacies as to the superior 
technical instruction of foreign artisans, by some of its advo- 
cates, much discredit has been brought on those who are 
seeking a proper system of technical instruction to prepare 
for and suppl t the deficiencies in industrial training, 
owing to the decay of apprenticeship and other causes. If 
they repeat these errors, fallacies and misstatements that dis- 
credit will be considerably increased, and the progress of the 
movement they are interested in retarded. 

It cannot be too often or too strongly repeated that generally 
the opportunities for technical instruction possessed by foreign 
artisans are inferior to those possessed by our own; that any 
educational advantages enjoyed by the foreign workman consist 
in his excellent system of primary education, and in some countries 
in the continuation of that education in the evenings during a 
certain period of his apprenticeship ; that foreign foremen have 
not been technically educated, but, as with us, have raised them- 
selves from the position of ordinary workmen ; and that much of 
the success achieved by our continental rivals is due to more 

instaking, more pliancy, greater thrift, general cultivation, 
Eaakene of modern languages, and economic geography pos- 
sessed by them. 

There was not much enthusiasm, but technical instruction is not 
a cause for which people will throw up their hats. Cc. 

Westminster, S.W., July 2nd, 











AN OPTICAL PROBLEM. 


Srr,—As no one has replied to this question, I submit the 
following explanation, which [ hope may be clear to “ Y.” Ho is 
right in saying that the — at which the cones meet are geo- 
metrical points; a point has no parts, and has merely position, 
The rays therefore intersect at a 
certain position. It is hard to see _ 
where there is any difficulty. In the ~_ 
accompanying figure there are four 
straight lines which intersect at a 

int. They have no breadth, and 

ave no difficulty in getting through. 
‘Y,” then asks, ‘“‘ How is it possible 
fora wave of light of any length to 
get through a space of no dimensions? And if by some means 
they do get through, how do they pass without interfering with 
each other?” A wave of light is not a “‘something” which is 
trying to get through, it is nota rod nor isit a mass of matter 
differentiated from the surrounding matter by its motion, like the 
Gulf Stream. A ray is a wholly imaginary line perpendicular to a 
wave front. Itisas arule more convenient to imagine the rays 
in an optical problem than to consider the wave fronts. 

Has ‘‘Y.” never seen two independent sets of waves travelling 
over the surface of the sea in different directions? The motion of 
a wave, as far as the surface is concerned, is the transmission of 
the conditions of upward motion and of downward motion alter- 
nately. A cork floating on the water will partake of these condi- 
tions, and will move up and down with a motion more or less 
=. harmonic. If another independent set of waves begin to 
travel transversely, the succession of the conditions of upward and 
downward motions are not so simple as they were before, but the 
conditions do not interfere, they are merely imposed on each other, 
and the cork moves up and down, obeying the compound motion. 
If the onward motion of a wave implied the onward motion of a 
stream of water, the difficulty described by ‘‘ Y.” would arise. 
He thinks of two or more rays travelling through space like two 
continuous processions of persons passing through a crowd in 
different directions, Rather it is like two rumours, passing from 
mouth to mouth, the analogue of the ray being merely the 
direction perpendicular to the ‘‘ wave front” of the rumour. 

Westminster, July 20th. A. P. TROTTER. 





4 





MORTON’S VALVE GEAR. 


Sir,—In your impression of the 11th of May last you gave a 
general description of this gear, and some further notes on it were 
added the following week by your correspondent ‘‘ Micro.” Would 
he or some other correspondent kindly explain how the arrange- 
ment of a vibrating link trom the crosshead, together with the 
valve lever and small crank on the connecting-rod, is made to affect 
the correction of the angularity of the connecting-rod, so that the 
ordinates of the elliptical path of the little crank pin are equal and 
symmetrical on both sides of the mid-stroke point of the piston ? 
It is easy enongh to see how the return crank arrangement effects 


¢ 





this, but to me it seems that the other arrangement differs in kind 
altogether, and that if it does affect the correction of the connect- 
ing-rod, it would seem to do so on different principles, Putting 
the matter in its simplest form, it will suffice to prove that the 
little crank pin reaches its greatest throw from the centre line of 
piston-rod when the piston is at mid-stroke, instead of when the 
main crank is at mid-stroke. The said combination of link from 
crosshead with valve lever and little crank, or spanner, as termed 
in your description, also affects the correction of the angularity of 
the valve lever in a manner perfectly obvious, but T hoe to 
point out that the principle involved is not new. It is similar to 
one of the arrangements of Joy's gear, with the exception of the 
link from the crosshead being replaced in that gear by a link from 
a return crank on the main crank of engine, which arrangement is 
in use on the London and North-Western Railway passenger com- 
pound engines, I am not quite sure—not having his patent speci- 
fication by me—whether Joy does not also claim to connect this 
link, called by him, I believe, the “‘ guiding link,” to the crosshead 
or any moving point exterior to the connecting-rod. Anyhow, the 
two arrangements are identical in principle, though, of course, 
principles are not patentable. 

Would some of your correspondents in replying to me also 
favour us with sketch and description of gear adopted for correct- 
ing the agen. of the valve lever, when the return crank and 
slotted slide arrangement of Morton’s gear is used? You state 
that this has been adopted for outside cylinder locomotives and 
others, but you do not illustrate or describe that form of the gear. 
If Morton’s gear does all that is claimed for it, it would seem to 
be as great an advance over Joy's gear as that was over its prede- 
cessors, and I am surprised that up to date we have heard so little 
of Morton’s gear being adopted for locomotive work. 

AN INDIAN LOCOMOTIVE SUPERINTENDENT. 

July 23rd, 





RAILWAY SPEEDS, 


Sir,—With reference to the correspondence in your journal on 
* Railway S and Distances,” I send you a table giving the cor- 
rect time when the Manchester express, timed to reach King’s 
Cross at 6.15 p.m., and the Scotch express, timed to reach King’s 
Cross at 6.30 p.m., passed Finsbury Park Station each night last 
week. In each case I have stated how many and what kind of 
coaches were attached, and the number and description of engine. 
The time was taken from the clock on No. 2 platform after each 
train had passed, and is therefore “official” time. 

Finsbury Park is a little over 2} miles from King’s Cross, down 
hill all the way, and I am informed that when pressed for time the 
trains run the distance in about three minutes, which, judging 
from the speed they go through is about correct. As this corre- 
spondence to the best of my recollection originated from the ques- 
tion of Great Northern single versus London and South-Western 
coupled engines, perhaps an interested reader might similarly 
check one or two of the last-named company’s crack trains, and 
with your permission compare results which might go far to show 
what each class of engine is capable of doing. I may add that the 
E.C.J.S. carriages of which the Scotchman is composed are about 
35ft. in length, but what the weight is I have no idea. 

London, July 23rd. A. W. M. 


Time when Manchester Express, due 6.15 p.m. King’s Cross, and Scotch 
Express, due 6.30 p.m. King’s Cross, Finsbury Park Station 
pe day during the week ending July 21st, 1888. 

July 16th.—Manchester express: Time of passing, 6.104; No. 
of engine, 60, “‘single ;” coaches, six 6-wheeled Manchester, Shef- 
field, and Lincolnshire, Scotch express: Time of passing, 6.31; No. 
of engine, 671, ‘‘single ;” coaches, twelve 6-wheeled E.C.J.S. 

July 17.—Manchester express: Time, 6.12; No. of engine, 778, 
‘*single ;” coaches, six 6-wheeled Great Northern Railway. Scotch 
express: Time, 6.30; No. of engine, 94, ‘‘single;” coaches, ten 
6-wheeled E.C.J.S. 

July 18.—Manchester express: Time, 6.9} ; No. of engine, 777, 
‘*single ;” coaches, six 6-wheeled Manchester, Sheffield, and Lin- 
colnshire. Scotch express: Time, 6.25; No. of engine, 671, 
**single ;” coaches, nine 6-wheeled E.C.J.S. 

July 19th.—Manchester express: Time, 6.124 ; No. of engine, 5, 
‘*single ;” coaches, six 6-wheeled Great Northern Railway. This 
train was delayed on account of line being blocked by Cambridge 
train. This block was caused by the accident at Hornsey station 
that evening. The Manchestertrain was waiting outside Finsbury 
Park station ubout three minutes before signals were lowered. 
Scotch express: Time, 6.254; No. of engine, 774, ‘‘single ;” coaches, 
nine 6-wheeled E.C.J.S. 

July 20th.—Manchester express: Time, 6.10}; No. of engine, 5, 
‘*single;” coaches, six 6-wheeled Manchester, Sheffield, and Lin- 
colnshire. Scotch express: Time, 6.274; No. of engine, 94, 
‘*single ;” coaches, ten 6-wheeled E.C.J.S. 

July 21st.—Manchester express: Time, 6.10}; No. of engine, 
60, ‘single ;” coaches, six 6-wheeled Great Northern Railway. 
Scotch express: Time, 6.35; No. of engine, 94, ‘‘single;” coaches, 
eleven 6-wheeled all E.C.J.S. except one, which wasa large coach 
painted brown. 

London, July 23rd. 


M. 





Srr,—On Monday, the 23rd instant, a special train, consisting of 
two vans, two saloons, and two composite coaches, left Liverpool at 
8.20 p.m., conveying to London visitors who had arrived in Liverpool 
from the trial trip of the Inman steamer City of New York. The 


run from Liverpool to London was made in “sages 44 hours, 
including 7 min. stop at Crewe, 7min. at Rugby, and about the 


same at Willesden. The run from Rugby seems to me to be the 
fastest onrecord. The train left Rugby at 11.13 p.m., and reached 
Willesden at 12.32a.m. There was one dead stop of a few seconds 
for signals, and one slowing down. The distance from Willesden 
to Rugby is about 77 miles. The running time was 79 min., giving 


an average speed of as nearly as possible 60 miles an hour. I do 
not know that this performance has been beaten. The engine, 
VOYAGER. 


The Snowdon, was four-coupled, No, 2191. 
Euston Hotel, July 25th. 


EASTERN COAL, 


Srr,—Your leader on ‘‘Our Eastern Mail Steamers and Aus- 
tralian Coals” calls attention to a matter which the marine engi- 
neer too often loses sight of. Papers are read at engineering 
institutions on progress in marine engineering, and a great deal of 
mutual admiration is then exhibited in the discussion on the paper, 
but still the stokers and stoking remain in all their barbarism. It 
will be replied, mechanical stoking arrang ts are not ful 
on board — This I concede, but no one who knows anything 
about using fuel in the gaseous state will urge the impossibility of 
superseding stoking by using the fucl in a gaseous state. Metal- 
lurgists have long since learnt the value of this; in fact, it is now 
entirely beyond the domain of discussion, so great are the advan- 
tages accruing from converting solid fuel into gas before using. 

It is impossible with solid fuel to obtain plete combustion, 
excepting with a supply of air enormously in excess of that required 
by the chemical conditions of the process; and this excessive 
dilution it is which reduces the useful effect of the fuel, reducing 
the temperature of the products of combustion also means larger 
heating surface for boilers, and, of course, greater weight. Gasif. 
your fuel in gas producers, and the following advantages will 
result :—(1) Saving of one-third of the fuel now wasted under the 
stoking system ; (2) saving of one-half cost and weight of boilers— 
boilers can be made of such a form as to be absolutely safe; (3) 
absolute freedom from smoke with every kind of coal; (4) no 
deposit of soot, no sweeping of flues required ; (5) no injury to 
boilers by draughts of cold air whilst stoking ; consequently 
(6) saving of boiler repairs due to this cause; (7) dispensing 
with three-fourths of the present complement of stokers ; 
(8) the fires can be regulated by one man—the production of 
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steam can be instantly adapted to the demand, there not being a 
large body of fuel in furnaces ; (9) in case any section of the gas- 
fired boiler should become defective, no drawing of fires is neces- 
sary, all that has to be done is to cut off the gas supply ; (10 
last, but not least, nearly any kind of coal suits the ‘‘ Producer,” 
down even to lignette. Shipowners know best what this advantage 
is worth to them when coaling at foreign stations, and in home 
ports a lower grade of coal can be shipped, small coal being as 
good as picked coal for the producers, Shipowners will do well to 
put these various savings into a money value, and they will be 
surprised at the result. They must not rest satisfied until they get 
a thorough reform in the boiler-room. Nothing short of this will 
do, Any tinkering improvements on a type of boiler whieh is 
unsuited for —_ ressures is not what is wanted ; nothing but a 
rationa: and radical change in the mode of applying fuel on board 
ship can be tolerated in these days of progress, The vital import 
ance of this question is, Sir, my plea for taking up so much of 
your valuable space, Cc. B 
Naples, July 16th. 





CONTRACTS, 


Sir,—For some time back your columns have contained letters 
on free trade or no trade, the difficulties of contractors, and the 
unreasonable conditions under which many firms have to tender. 
The straws are now being laid heavily on, and the camel’s back is 
already strained far beyond the elastic limit. I wish you would let 
your numerous, and in many cases discontented, subscribers give 
their opinions on the following points, 

The fashion was first set by an engineer now deceased of adver- 
tising for tenders in which ‘‘a charge will be made for the specifi- 
cation and form of tenders, which payment in no case will be 
returned,” and the specification generally contained a clause that 
the tender would not be received unless it was on the prescribed 
form. Again, ‘* Copies of the drawings, may be had on payment ;” 
and in many cases a contractor’s chances are not worth much if he 
does not buy the drawings although his staff in London have 
nothing to do but take the necessary particulars. I wish to ask is 
it fair, just, or even moral to tax contractors by making them pay 
from 10s, to 30s. for ‘‘form of tender, &c.,” when no drawings or 
quantities are supplied? Also, why should contractors be com- 
pelled to buy their copies of the drawings, in addition to paying 
for ‘‘specification and form of tender,” when a few notes would 
suffice for everything? Why, also, after all these payments, 
should engineers specify English iron, and then allow favourite 
contractors to use Belgian when the sections are procurable in 
England? Nobody would object to a heavy deposit returnable on 
receipt of a Lond fide tender, or a clause that the successful con- 
tractor should pay a fixed sum for certain expenses instead of 
making all the unsuccessful ones contribute; but under the 
present system any quantity of bogus schemes may be advertised, 
and provide a comfortable income for some one without any work 
being given out, or even required, A LAME CAMEL, 





THE WASTE OF LOCK WATER. 


Sir,—The opposite conclusions arrived at by your correspondents 
seem to arise from neglecting to distinguish between the change in 
level of the water above and below the lock, and the amount of 
water passed through the lock at each operation. To borrow the 

figure used by “J. 5.” Let the 

water in the lock be at the lower 

& level DC, Fig. 1. Now open A D 
tili the water in the lock rises to 

——--- ' the level A B, then open B C, 
---=-- How much water has passed from 

above to below the lock? Clearly 
that represented by the area A 
BC D, and the Jevel above the 
lock has fallen, while the level 
below has been raised by the abstraction and addition of this 


Fics 








amount. Now, in Fig. 2, with the lock gates in the same position 
Fic 2 
| Ss s 























as before, we open AD, and allow the same amount of water, 
represented by ABCD, to come in, But we have a vessel §, 
whose displacement nearly equals the area A B C D, which we wish 
to pass through the lock. It goes through the first gate and takes 
up a position shown by dotted lines, displacing and sending back 
through A D all the water which had just entered, except that = 
to cubic contents of S—cubic contents of A BC D = that marked 
W. Now, when B C is opened, although it is quite true that an 
amount = to ABCD goes from the lock to the lower part of 
canal, still only that portion represented by W has come from 
above the lock. But at the same time, the levels above and below 
the lock are altered by the same amount as in the other case— 
Fig. 1—when no endl weaned through. It is now clear that the 
amount of water passing through the lock at each operation must 
vary with the displacements of the vessels, but the alteration in 
level, above and below the lock, is the same whether a vessel 
passes or not, W. R. 
Newcastle-on-Tyne, July 24th. 





Sir,—As none of your correspondents have given a satisfactory 
answer to the question put by ‘‘Ignoramus” I will endeavour to 
do so. In passing a boat through a lock the quantity of water 
transferred from the upper to the lower level is in the case of an 
4 boat, a lockful + the displacement of the boat and in the case 
of a down boat a lockful — the displacement I, of course, mean 
by lockful length of lock x width x height of lift. 

‘* Aquarius,” after showing some promise of grasping the truth, 
falls age | into error. Can he tadiente the place where this re- 
markable phenomenon is to be seen, of the ton of water going up 
and the ton of boat going down? ‘I. S,” and B. W. Cook are 
totally at sea, and I do not think that even ‘‘Ignoramus” will 
be misled by their fallacies, y 

Birmingham, July 24th. 


A NEW STEAM ENGINE, 


S1r,—Would Mr. Turner complete his very interesting article 
in your last number by publishing diagrams of the top of high- 

ressure and bottom of low-pressurecylinders? Evidentlysome power 
is required to pump air through a 3in. pipe by a piston of 17}in. 
diameter at a speed of about Baott. per minute. Unless deduction 
is made of the back pressure, the steam diagrams cannot be taken 
as a means of calculating the indicated horse-power in the same 
way as in ordinary engines, A test with the brake would put us 
in a better position to judge about the value and merits of the 
engine, A. C. J, VREEDENBERG. 

Amsterdam, July 24th. 


Sir, —Whilst not wishing to detract from the merits of Mr. Turner's 
engine, and giving him all the credit due to the novelty, exception 
must be taken to the summary method by which the standard of 
comparison is arrived at. An adiabatic line is only theory after all, 
but it is questionable if even theory could draw it over the train of 
diagrams as illustrated. This handicaps the tri-compound engine 
severely, giving an efficency of 51°3 per cent. where 60 per cent. 
would be nearer the mark. No doubt the inventor's engine is 
similarly treated, but the method does not tell so much against it. 





An addition is also made of 8} per cent. for boiler efficiency, with- 
out any hint being given as to how it was arrived at. Percentages 
of economy are so bandied about now-a-days that one pays little 
attention to them. The fact of an indicated horse-power per pound 
of coal is more to the point ; but dry hot air in the ends of a steam 
cylinder must lead to an increase of lubricant. 

Since writing on above, I find the efficiency of the tri-compound 
engine about 70 per cent., using the data there given— 
R = ratio low-pressure cylinder = 2°64 x 2°693 = 7°112 


QR - Pus. 


y = total ratio of expansion = ~ = 12°93 expansions, 


cut off — “55 
Then Pm = P (2 - =) =38°69 lb, mean pressure 
where P = 155 1b, absolute. 

Pm x R= 2752 = := total area under adiabatic line, 
6S _ wire os 
975 = 7152 efficiency, 
or 714 per cent. of the total area above. 

Liverpool, July 23rd. 


and 


Ww. 8. 





CROSS DIAGRAMS, 


Sir,—I noticed in the March number of your valuable paper, 
when last in England, that there were a few letters on ‘‘ Diagrams,” 
also an ordinary and slide valve diagram by ‘‘W. 8.” in the 23rd 
of March number, If I mistake not they are low-pressure ones, 
and they seldom depict clearly the points he mentions. As it may 
assist those who have an opportunity of testing the use of cross 
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diagrams, I enclose a set off a high-pressure cylinder. I cannot 
coincide with “ W. 8.” that the slide valve diagrams can always be 
taken off with very little trouble; from experience I have not 
found it so, It entirely depends on the style of engines, which, if 
tandem or triple, increases work, but the diagrams are the most 
interesting in connection with engines. J. KEMP, 
Gibraltar, July 14th, 





THE DYNAMICS OF A PARTICLE. 


Srr,—I have followed with much interest the course of the 
discussion which a ‘Puzzled Student” has called into existence. 
Will you permit me, as a dispassionate outsider, to express an 
opinion? 

To me it appears that the whole matter is one of cross pur- 

ses and confusion of mind. Your correspondents, Mr. 

ewar, ““W. A. S. B.,” &c., seem to fail to understand ‘Puzzled 
Student’s” difficulty, and he appears to have missed the point of 
their answers. This has occurred because his question and their 
replies are purely qualitative. If the matter were handled 
quantitively, the ground would be cleared. 

I suggest, therefore, an illustrative case. In a cylinder A isa 
piston B, which piston is supposed to have 
no weight. At C is a small hole, A 
contains air under pressure, C being 
stopped by a loaded valve. 

I now apply a force of 50 1b. to push B 
down. This is sufficient to cause the 
descent of B, which continues at a uniform 
velocity of lft. per second until the whole 
of the contents of A is expelled through 





Now, by Pambour’s theorem the pres- 
sure upwards against B will throughout 
c the stroke be precisely 501b., neglecting, 
of course, the friction of B; and I would 
ask Mr. Dewar and your correspondents to 
answer the following questions :— 

1, Is Pambour’s theorem true ? 

2. If it is not true, will they say what is the difference between 
the downward thrust of 501b, on B and the upward resistance to 
that thrust ? 

3. If it is less than the thrust, how is that fact reconciled with 
Newton’s third law ? 

4, If the air contained in A does not furnish Newton’s reaction, 
what does furnish that reaction ? 














5. Will they give numerical values for the action and reaction ? 

6. If Pambour’s theorem is true—that is to say, if the upward 
resistance is at all times equal to the downward thrust—why does 
the piston descend ? 

The fifth question I regard as the most important of all. If the 
precise amount in pounds per square inch of the action and re- 
action be stated, we shall have definite ideas to work upon. 

Newton says that ‘‘as much as the horse pulls the cart one way, 
the cart pulls the horse the other way.” That means, as I under- 
stand it, that if the horse pulls the cart forward with 1501lb., the 
cart pulls the horse back with 1501b. If this be the fact, why does 
the cart move? This seems to me to be the whole problem, stated 
in the fewest possible words. I cannot make out from your cor- 
respondents’ letters whether they regard Newton’s statement as 
true or not. They appear to attach meanings to the word ‘‘ pull” 
which are not to be found in the dictionaries. Is thisso? Is the 

ull of the horse different from the pull of the cart? As I read 
Newton, he regarded the two pulls as identical, and I know that 
Babbage’s experiments on train resistance showed that the pull of 
the engine was precisely equal to the pull of the train against the 
engine at all times, whether the speed was being accelerated or was 
constant. 

I do not know whether Newton is right or wrong; I express no 
opinion of any kind. I have tried to show what seems to me to be 
the reason why the discussion gets no nearer to an end, and I 
shall be well content if my suggestion leads to a useful result, no 
matter what the result may be. a Be 

Westminster, July 25th. 


Srr,—Your correspondent, Mr. Lyle, in mentioning my name, 
says I ‘‘actually had the hardihood to assert that a body approach- 
ing to and receding from another body is never without momentum 
—a statement not only actually, but even mathematically untrue, 
as he must have known if...” &c. In writing this, Mr. Lyle 
falls into the error of confounding ‘‘ momentum ” with ‘‘rate of 
change of momentum” in a similar way to ‘‘ A Puzzled Student.” 
He further says I ‘‘ eluded a troublesome question,” and that ‘‘it 
is difficult to write with patience of such evasions of the subject.” 

In reply, I wish to point out to your correspondent that the 
application of the principles of dynamics to problems is straight- 
forward and simple; there are no troublesome questions to be 
eluded nor difficulties to be evaded or concealed ; and the only 
way to manufacture puzzles out of these simple principies is to con- 
found one thing with another, such as momentum with its rate of 
change, velocity with acceleration, external with internal force, 
the properties of matter with those of space, &c. 

Mr. Lyle, by his letter, writes his name down definitely on the 
list of puzzled ones, T. I, Dewar. 

721, Commercial-road, E. 


THE POSITION OF DRAUGHTSMEN, 


Sir,—Your correspondent, “E. W. D. W.”, seems to have mis- 
taken the drift of my observations. I regret this, as my sole 
intention was to point out what, in my opinion, were the difficulties 
underlying the position of draughtsmen. On due examination I 
am scarcely surprised at his strictures; it appears to be a case of 
knowing what I mean, and expecting everyone else to be as wise. 
With your permission I will endeavour to clear away the fogginess 
of my closing paragraphs in my letter of July 14th. First, we 
have the statement, ‘*A man of this class must make a better 
specialist than even the specialist himself.” Such a clause read by 
itself is certainly obscure, but read by its context it answers 
itself—‘‘ E. W. D. W.’s” question—what man? is answered thus: 
We had previously under consideration the capabilities of a man 
of broad experience, gained by actual contact with many classes 
and conditions of engineering work, who has by painstaking study 
and industrious, untiring energy made himself commercially 
acquainted with the various matters coming under his hand. I 
say, ‘‘ commercially,” advisedly. 

As maay men are quite capable of demonstrating every strain in 
a machine, elaborating every detail in the most correct mathe- 
matical manner, and yet be quite incapable of making it a com- 
mercial success ; this class of man makes a splendid specialist as a 
mathematician, but commercially he may be a failure, The former 
class of man, ‘‘the one referred to in my first letter,” is the one 
most in request by engineering employers ; they are men of more 
than one idea, and consequently better able to deal with the many- 
sided problems so frequently cropping up in general engineering 
works. 

Truly—as your correspondent remarks—a specialist looks upon a 
difficulty as a thing to be overcome. I for one will never attempt 
to say differently, and willingly give honour to whom honour is 
due. Still, for the sake of comparison, we must locate him in the 
place chosen by himself—in his special location difficulties are met 
and overcome—but take him out of his groove, put him in another, 
where is he ?—kors de combat. Whilst the man of more than one 
idea is equal to the fight on whatever ground he may stand. My 
contention is, the want of wisdom in spending a lifetime in the 
pursuit of some isolated object which by itself is unremunerative— 
such, for instance, as the position and work of the ordinary 
draughtsman—for the sole reason because it is respectable; though 
the broader field of general utility is open to him, though it may 
be through the thorns and briars of the fitting and erecting shop, 
Following this road, he is in a fair way of beating the specialist 
upon his own ground, for he brings to bear upon his work broader 
views, larger general experience, and better grappling power to 
overcome and pull down difficulty. It does not alter the case 
whether the specialist be practical or theoretical. 

I think ‘“ E. W. D. W.” will agree with me that the draughtsman 
with good, practical knowledge must be a better man than the 
merely scientific draughtsman, as the practical man with combined 
theoretical training must be a better man than the ordinary fore- 
man. It may be said that such a combination is rare; all the 
more reason why the rara avis should propagate and become the 
men whom employers appreciate and value. The efficiency of a 
man is bis true value, neither more nor less. 

I trust Iam understood as meaning the rank and file of the 
drawing-office, not those giants of draughtsmanship who, by their 
sterling capabilities, have caused engineering to advance by rapid 
strides ; though even these would in many cases have reaped con- 
siderable advantage had they obtained a more perfect workshop 
training. 

I am afraid my letter is already too long, but trust that my views 
are now clearly comprehended ; not that I foolishly claim for the 
disciple a greater rank than his master, but only ask him to press 
onward and ahead and become a better man if possible. 

Dublin, July 24th. JOHN BATEY. 





ENGINEERS IN THE ARGENTINE REPUBLIC, 


Srr,—Will some of your readers kindly give me some informa- 
tion as to the prospects for a civil engineer—experienced in railway 
surveys and construction in new countries—in the Argentine 
Republic? Is much work in hand or planned? and are many 
British or American contractors or chief engineers in charge ? 

July 24th. GLC. 








A sERIES of experiments of interest were carried on on 
the 20th inst., at the Atlas blast furnaces—John Brown and Com- 
pany. The firm having recently determined to enlarge their No. 2 
furnace, it was necessary to remove an enormous block of metal 
from the base of the tap. Tho explosive used was No. 1 dynamite 
manufactured by the German Explosives Co., exploded by electri- 
city. A series of holes were bored in the solid iron, ranging from 
18in. to 36in. deep. These were charged with dynamite. At a 
given word, the a mass of solid iron, some 30 to 40 tons, was 
broken up, and yet confined within a radius of 20ft. Another series 
of similar experiments is arranged for this week. 
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SIDE LEVER ENGINES, H.M.S. SALAMANDER, 


MESSRS, MAUDSLAY AND FIELD, ENGINEERS. 


For description see page 67. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Measrs. Gero and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-street, 





PUBLISHER'S NOTICE, 


*,* With this week's numher is issued as a Supplement the Index to 
"Vol. LXV., and a Two-page Supplemental Engraving showing 
the Compound Engines of H.M.S, Aurora, Every copy as issued 
by the ‘Publisher contains these Supplements, and subscribers are 
requested to notify the fact should they not receive them. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 

| necessarily for publication but asa proof of good fuith. No notice what- 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must therc- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to mform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

F. T. (Victoria-terrace).— The diagrams are, for a slow-running engine, very 

nearly perfect. We should prefer more cushion. We do not understand 
your second question. That is to say, we do not know that there are any 
special disadvantages about the use of two slides. 
). A.S. B.—The experiments named in your letter have already been discussed 
at great length in our pages, and we fail to see that anything would be 
gained by reverting to them, It was then abundantly shown that the expe- 
riments in question serve equally well for both sides of the argument. You 
will do well to consult our fifty-ninth volume. 

APPRENTIVE.— A8 you have not given the requisite data, we cannot give you the 
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size of crank shaft. The rule is D= AQ = » where Dis the diameter 
of the shaft in inches, H the indicated horse-power, and N the number of 
revolutions per minute. 





HOSE PIPE WEAVING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Can any reader give me the address of firms making machines 
for weaving canvas hose ? Cc. B. 
July 24th 


BOILER FURNACES FOR BURNING CHIPS AND SAWDUST. 
(To the Editor of The Engineer.) 

Srr,—Can any of your readers kindly inform us to whom to apply for 
particulars of the ** Levet ” or ** Levesque ” furnace—some similar sound- 
ing name —for burning wood chips, dust, and sawdust? Lock. 

July 2uth. 
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THE RECONSTRUCTED RAILWAY BILL, 


Tue advantage of committing intricate measures to the 
consideration of a Standing Committee could not well be 
better exemplified than it has been in the reconstruction of 
the Railway and Canal Traflic Bill by the Standing Com- 
mittee on Trade. The interests of the railway companies 
and their customers were alike ably represented on the 
Committee, and the members of the Government who 
also formed part of that body gave equally careful atten- 
tion to the arguments of each side. No time was wasted 
in long speeches, as is the case when such measures are 
discussed by the whole House of Commons, and conse- 
quently a great deal of business was got through in a 
comparatively short time. The result is an amended Bill, 
which is unquestionably a great improvement upon the 
draft submitted to the Committee. While it has been 
strengthened in respect of points in which the public 
need protection against the railway companies, it is 
equally true that the few provisions in the old Bill which 
would have pressed with unnecessary severity upon the 
companies have been modified in a reasonable manner. 
There are, of course, points upon which the measure falls 
short of what it should be, or goes too far, according to 
the conflicting views of partisans; but it is generally 
agreed, at least by impartial outsiders, that the amended 
Bill is by far the best of the several attempts at railway 
legislation made during the last few years. 

We cannot attempt to name all the alterations that 

have been made ; nor is it necessary to go into all such 
details, as many of the changes are of comparatively 
slight importance, and it will suffice to mention those 
which will have a considerable influence upon the working 
of the measure if it becomes law, as there is every reason 
tobelievethatit will. Noalteration has been made inthecon- 
stitution of the Court of Railway Commissioners, though the 
arrangements as to the appointment of a temporary Com- 
missioner, when necessary, have been modified, and a new 
sub-section to Clause 5 has been inserted, declaring that 
any judge who has been appointed an ex-officio Com- 
missioner shall perform other duties of a judge of a 
superior court. only when hisattendance onthe Commission 
is not required. With respect to the powers of the 
Commissioners, a somewhat significant change has been 
made in the sub-section which, in the first instance, 
declared that the opinion of the ex-officio, or legal, Com- 
missioner shall prevail upon any question of law; it 
being provided in the new draft that his opinion shall 
prevail upon any question “ which in the opinion of the 
Commissioners ” is a question of law, Next we notice 
a new sub-section to Clause 7, which authorises public 
bodies or associations of traders to take action against 
railway companies on obtaining a, certificate from the 
Board of Trade. As the clause or iginally stood, a fresh 
certificate would have been necessary in every case of 
complaint, whereas the new sub-section makes a certificate 
valid for a year, unless it is withdrawn. By an addition 
to Clause 9 the jurisdiction of the Commissioners extends 
under special Acts to provisions relating to private rail- 
ways or sidings. The introduction of four words in 
Clause 12 authorises the Commissioners to award damages 
to aggrieved applicants, not only when they deem it 
desirable in addition to any other relief granted, but in 
substitution for any other relief ; and, asa protection to 
railway companies, the provision that such damages shall 
not be awarded in respect of any matter arising 
more than two years before the complaint was made. 
This has been altered so that they will not be awarded 
unless complaint has been made within one year 
of the discovery of the matter complained of. By 
an entirely new sub-section, too, a railway company is 
secured against damages in respect of undue preference if 
the rates complained of have been duly published in the 
rate-books of the company, unless the party complaining 
has given written notice requiring a remedy for his 
grievance, and the company has failed to comply with the 
request within a reasonable time, in such a manner as the 
Commissioners may think right. Clause 15 in the 
old Bill, empowering a court of quarter sessions or assess- 
ment sessions to transfer rating appeals i in which railway 
companies are concerned to the Commissioners was struck 
out. 

We come now to one of the most important of all the 
amendments. One of the points which has been most 
strongly and reasonably urged in the interest of the 
public is this—that it should not be left to the power of 
rich railway companies to deter persons who are not 
wealthy from taking action by carrying cases from one 
court to another, and thus heaping up costs. In the old 
draft of the Bill it was provided that there should be no 
appeal from the Commissioners upon a question of fact, 


and only one appeal to a superior court on a ques- 
tion of law, “unless special leave be given by 
such court to appeal to the House of Lords.” The 


words we have put in inverted commas have been struck 
out. Another alteration which will meet with general 
approval is that which requires railway companies to sub- 
mit revised classifications of traffic and schedules of rates 


| than their own. 





and charges within six months, instead of twelve months, 
after the passing of the Bill, and that these particulars 
shall be published in such manner as the Board of Trade 
may direct. In this connection it is further provided 
that on the failure of a company to submit a classification 
and schedule within the proper time, the Board of Trade 
may frame them, and submit them in a provisional order 
to Parliament ; and the maximum rates thus drawn up 
are to include all terminals proposed to be authorised. 
In the old draft this power applied only when no agree- 
ment could be come toon a classification and schedule 
submitted by a railway company, and there was nothing 
about the inclusion of terminals. Power is given ina new 
sub-section to any railway company, as well as any indi- 
vidual, to apply to the Board of Trade for the amendment 
of a provisional order that has been confirmed by Parlia- 
ment, and the Board will be able to determine the 
points at issue. Two new clauses, termed clauses B and 
C, in the draft before us, follow the 23rd clause, pro- 
viding in great detail for through rates. 

Of all the clauses in this and previous railway Bills, that 
relating to undue preference in favour of foreign mer- 
chandise has excited the greatest amount of public 
interest, and it has been reserved for the Standing Com- 
mittee on Trade to settle this vexed question in what we 
hope will prove to be a satisfactory manner. Great fault 
has been found with the Government for introducing and 
obstinately retaining words declaring that the Court or 
the Commissioners, in deciding whether a lower charge 
or difference in treatment amounts to an undue prefer- 
ence, shall consider whether it is “necessary for the pur- 
pose of securing in the interests of the public the traffic 
in respect of which it is made.” These words, it is true, 
are still retained ; but the portion of the clause referring 
to foreign goods is removed from contiguity with these 
words, and put in a proviso separately, as follows :— 
“ Provided that no railway company shall make, nor shall 
the Court or the Commissioners sanction, any difference 
in the tolls, rates, or charges made for, or any difference 
in the treatment of, home and foreign merchandise in 
respect of the same or similar services.” As to pre- 
ference rates relating to home merchandise only, the 
only difference made consists in the introduction of words 
directing the adjudicating body to consider whether the 
inequality cannot be removed without unduly reducing 
the rates charged to the complainant—-thus suggesting 
levelling down as well as up when remedying an in- 
equality. A new sub-section to the clause relating to 
group rates empowers a railway company to ask the 
Commissioners to determine whether any group rate 
which they desire to make is legitimate, aud the matter 
is to be decided by the Commissioners after hearing all 
parties interested. After this there is a new clause 
giving power to any port or harbour authority or dock 
company to complain to the Commissioners of undue 
preference in favour of any other port, harbour, or dock 
Again, to the clause enabling the Board 
of Trade to deal with complaints of unfair charges made 
by any person, there is added a sub-section giving the 
same right of con:plaint to a public body or association 
of traders as that accorded toan individual. Yet another 
new clause authorises the Board of Trade to require in 
the annual returns of a railway company such statistics as 
the Board may consider desirable. The provisions for the 
publication of rates and charges have also been greatly im- 
proved. The third part of the Bill, relating to canals, has 
been considerably amended and enlarged, with the objects 
of bringing canals under the control of the Commissioners 
and the Board of Trade, and keeping them from being 
managed by and in the interests of railway companies. 
If these clauses are passed and acted upon, our waterways 
may acquire an importance which they have hitherto 
lacked, in facilitating the cheap conveyance of heavy or 
bulky commodities, and in competing with railways. 

The Bill was read a third time in the House of Com- 
mons on Wednesday, after one additional clause had been 
added, authorising the transfer to the Commissioners of 
proceedings pending in the superior courts at the com- 
mencement of the Act. It now goes back to the House 
of Lords, and will probably become law in the course of 
afew days. Should our expectations be realised, we may 
confidently predict that the measure will prove of great 
advantage to the trade of the country and to the railway 
companies, whose interests in the long run are alike bound 
up with those of their customers. 


THE SCIENCE AND ART DEPARTMENTS EXAMINATIONS 


APPLIED MECHANICS. 

WE have frequently dealt with the subject of technical 
education in its various phases and effects. We have 
expressed our views boldly and pointedly, but, at the 
same time, we think, fairly; for we have good reason to 
believe that they are supported by facts, and that they 
are those held by the majority of engineers and practical 
men generally. We have always strongly advocated the 
great importance of our young engineers and mechanics 
availing themselves of every opportunity for studying 
those subjects which bear most intimately upon the 
theory and practice of their profession or trade, 
during their term of pupilage or apprenticeship. The 
day classes of the local university or technical colleges, or 
evening classes of the Science and Art Institutions—which 
are now to be found in every town in the kingdom—as a 
rule do their best to offer such opportunities. They are, 
however, in too many instances sadly hampered by want 
of funds. The latter class of institutions for the most 
part exist by aid of the grants received from the Science 
aud Art Department on the passes of their students. 
There has of late been a considerable amount of fault 
finding in regard to this method of existence; but we 
consider it to be a perfectly fair and honourable means of 
subsistence and encouragement to success, provided that 
the examinations are what they should be, viz., a fair and 
impartial test.of the candidate’s training and knowledge of 
the subject upon which he isexamined. In someof the sub- 
jects under the regulations of the Science and Art Depart- 
ment we have every reason to believe that the examination 
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questions are well selected and put. The methods by 
which the examinations are conducted are beyond sus- 
picion, for the printed papers for each subject are sent in 
a sealed envelope to each district or centre, and are 
annually conducted simultaneously throughout the king- 
dom during May and June. The answers of each set of 
candidates are collected by persons specially appointed by 
the department, placed in the department’s envelopes, 
sealed, and posted direct to South Kensington. No 
teacher or relation of any candidate at any of the centres 
is permitted near the examination rooms, and candidates 
are forbidden to write to the examiner about their 
answers, for their names are not given to him, but are 
retained by the secretary. Special writing and blotting 
paper are provided by the department, and a candidate’s 
paper is cancelled if he uses any other paper, or in any 
way infringes any of the numerous and very strict rules 
rigidly enforced in order to maintain perfect fairness and 
honesty. After the lapse of about two months the result, 
successful or otherwise, of each candidate is duly inti- 
mated to the local centres, and the certificates and grants 
are sent, six, seven, or eight months after the date of the 
examination to the local secretaries, by whom they are 
distributed amongst the students and teachers. Nothing 
could be fairer, and great credit is due to the com- 
mercial side of the Science and Art Department 
for the very excellent system of book-keeping and 
methods of registration which they have adopted, 
whereby they are able to ascertain the previous successes 
of any students sitting for their examinations at any centre 
in the kingdom. For example, it not infrequently 
happens that a boy at a day school, say, in Newcastle or 
Leeds, may have sat for the elementary examination in, 
say, electricity, and have only secured a second-class 
elementary pass. Perhaps eight or ten years afterwards 
the same person, now a young man, is located in Man- 
chester or London, and having served an apprenticeship, 
finds that he is deficient in the theory of this subject, so 
he attends an evening science school, and he accordingly 
again tries the magnetism and electricity examination, 
with the result that unless he obtains a higher pass than 
before the Department withholds the grant from his 
teacher. There are twenty-five distinct science subjects, 
with three additional practical subjects, and each of these 
is divided into three stages—the elementary, the advanced, 
and the honours—except in the case of mathematics, which 
is subdivided into seven stages, with honours in three of 
them. 

It is not with the system as a whole that we 
desire to find fault, but with the range and style of 
questions set in some of these examination papers. These 
we particularly wish to draw attention to at present. In 
order to illustrate our remarks, we take the subject of 
applied mechanics as being of the greatest importance to 
all young engineers. We received a copy of the 1888 
examination paper in this subject a few days ago, and 
we have carefully perused it. What sort of questions do we 
find in this paper? Take the honours paper first. We 
should naturally have expected to find it full of questions 
on the great leading principles of mechanics and their 
applications to engineering, but of the seven questions 
of which not more than six may be attempted, five—41, 
42, 43, 45, and 47—are on the geometry of mechanism, 
one—46—is descriptive, and one, only one—44—is on 
applied mechanics proper. Any second or third-rate 
student who had passed the advanced stage, and who had 
crammed up the examiner’s book on “ Mechanism,” with 
its collection of mechanical devices, could have answered 
all the questions except 44; but a first-class engineering 
student, who had studied the leading principles of applied 
mechanics in the standard works of Rankine and Cotterill, 
or read Messrs. Alexander and Thomson’s text-book on 
this subject, might have failed to pass. Suppose all the 
managers and head draughtsmen of all our leading en- 
gineering works had gone straight from their works and 
sat for this examination, we are safe in saying that not 
50. per cent. of them would have passed, and not more 
than 10 per cent. of them would have gained a first-class, 
In regard to the “advanced” paper, we observe that 
questions 22, 23, 27, and 32, are all on pure mechanism ; 
so also, in the elementary paper, are questions 4, 5, 6, and 
7, and partly 3, 9, and 12. We most decidedly approve ot 
questions requiring candidates to illustrate their answers 
by well-drawn freehand sketches of well-known and good 
engineering examples ; but it may be fairly asked whether 
questions 4, on scale pans; 7, on clocks; 9, on condensing 
syringes; 22 and 42, on cams; 27, on epicyclic trains; 32, 
on reversing motions; 41, on unique forms of toothed 
wheels; 43 and 47, on geometrical motions; 45, on 
chronometer escapements; and 46, on an inaccurate 
form of dynamometer, are what we should expect in an 
examination on applied mechanics. Are they not much 
more suitable for an examination in mechanism? 
“Mechanism” is a very important subject, and certainly 
wide enough and important enough for the Science and 
Art Department to make it a separate and distinct sub- 
ject of examination. It has its corresponding techno- 
logical subjects of “tools” and “watch and clock-making” 
in the City and Guilds of London Institute’s technological 
examinations. ‘“ Applied mechanics,” embodying as it 
does the science of force as applied to machines, and that 
part of the theory of engineering which deals with the 
nature and the effects of stresses and strains in mechanical 
structures, is far too extensive and important to be rele- 
gated in this fashion to a “ back seat” in the examination 
which bears its name. It moreover has its corresponding 
technological subject of “mechanical engineering ” in the 
City and Guilds of London programme. We are confi- 
dent that full justice cannot be given to both mechanism 
and to applied mechanics in one examination and under 
one heading, or in the minimum regulation number of 
twenty-eight lectures demanded by the Science and Art 
Department. Either the examination paper should be 
called “applied mechanics and mechanism,” and two sets 
of questions drawn up for each stage, with a choice of 
answering from either set, along with a few general 
questions at the beginning which every candidate 





would be expected to attempt—as is done in the 
case of mechanical engineering—or two distinct and 
separate papers should be prepared, the one on “ applied 
mechanics” proper, and the other on “mechanism,” to 
suit two different classes of student—viz., engineers and 
mechanicians. The main object which ought to be ever 
present in the mind of an examiner when framing his 
questions is that he should afford no advantage whatever 
to one candidate or set of candidates more than to another, 
except that which is legitimately due to those having 
the most extended knowledge of the subject. When a 
subject becomes too large and varied to admit of this 
being done, the Department should step in and split up 
that subject into suitable divisions. Naturally both 
teachers and students look most carefully at the questions 
that have appeared at the previous examinations, and 
thus by force of circumstances each examiner becomes, as 
it were, a guide and director of studies to the thousands 
upon thousands of young men spread all over the king- 
dom, who every year prepare most anxiously for and 
desire that their knowledge may be tested by these May 
examinations of the Science and Art Department. 

We shall be glad to give space in our correspondence 
column for the opinions of engineers, teachers, and 
students in regard to this most important matter, which 
we have brought forward with no other object than a 
wish to do good to those engaged in the engineer pro- 
fession which we represent. 


SEWAGE PURIFICATION BY ELECTROLYSIS, 


THE time is now near at hand when the electrolytical 
treatment of sewage, according to the process invented 
and patented by Mr. William Webster, will be brought 
to a practical test at the Metropolitan Main Drainage 
Works at Crossness. The requisite plant is nearly com- 
plete, and everything is on the verge of readiness for 
carrying out the promised experiment. The leading 
features of Mr. Webster’s process were discussed in an 
article which appeared in THE ENGINEER last January, 
and renewed attention has just been drawn to the subject 
by a paper read before the Association of Municipal and 
Sanitary Engineers and Surveyors, as recorded in our 
columns last week. The striking results obtained by Mr. 
Webster’s method of electrolysis are sufficiently obvious, 
and the chief question which remains to be solved is that 
of expense. On this point we have some data in Mr. 
Webster’s paper, and concerning the experiment generally 
we are able to give some particulars in addition to those 
which have already appeared. The steam-power provided 
for the Crossness experiment is intended not only for 
working the dynamo, but also for lifting the sewage, and 
consists of two portable engines of 25-horse power each. 
The tanks are above ground. As the work is to go on 
night and day, arrangements are made for illuminating 
the scene of operations by means of Brockie-Pell are 
lamps. No part of the expense will fall on the Metro- 
politan Board, the whole of the outlay, amounting to 
£5000 or £6000, being borne by Mr. Webster. The plant 
is considered equal to the treatment of rather more thana 
million gallons of sewage per day, which, according to 
the metropolitan standard, would represent a population 
of about 34,000. The dynamo which is to furnish the 
electric current is of the Edison-Hopkinson type, specially 
designed for the forthcoming experiment, and manu- 
factured by Messrs. Mather and Platt. The electrical 
power of the dynamo is given as 1600 ampéres and 20 volts, 
equal therefore to 43-horse power. It is a satisfactory 
circumstance that some of the most eminent chemists of 
the day will be employed in investigating the results 
obtained during the carrying out of this novel process. 

The data obtained from a large number of experiments 
conducted by Mr. Webster at Peckham serve to show 
that the treatment of 100 gallons of sewage, occupying 
from five to ten minutes, can be accomplished by the 
expenditure of 4-horse power. Taking the period as ten 
minutes, then 25-horse power corresponds to the treat- 
ment of 1,080,000 gallons of sewage in twenty-four 
hours. The total volume of the London sewage, including 
both Crossness and Barking, would be at least 123 times 
this amount. But at present we are very much in the 
dark as to what will be the effect of working on an 
enlarged scale. Rising from the treatment of one hundred 
gallons to a million will throw fresh light on the subject, 
and there are indications that each advance in the magni- 
tude of the operations is accompanied by further economy 
in the consumption of electricity. That is to say, the 
quantity of electricity required in carrying out the 
process does not increase in so rapid a ratio as the 
quantity of sewage to be treated. Hence the larger 
volume can be dealt with more advantageously than the 
smaller. Unquestionably science will be a gainer by the 
Crossness experiment, and it is to be hoped that sanitation 
will gain also. According to the statement made public 
by Mr. Webster, the consumption of material in his 
electric process consists of one grain of iron at the positive 
pole per gallon of sewage. The waste at the negative pole 
is practically nil. Positive plates an inch thick are ex- 
pected to last from five to ten years. By increasing the 
number of iron plates so as to enlarge the surface, the 
resistance will be lowered and less horse-power required. 
Although this means a larger outlay at first, yet it is a 
source of economy, as there is no greater waste of iron, 
and there is less demand for engine power and manual 
labour. Mr. Webster explains that “electrolysis is 
nothing more than a chemical action produced by an 
electric current.” There is this advantage, as com- 
pared with ordinary chemical action, that the chlorine 
and oxygen evolved at the positive pole are produced 
in a state of intense activity, owing to their nascent 
condition, thereby securing the rapid oxidation of the 
organic matter, and its transformation into innocuous 
compounds. Mr. Webster states that the whole of the 
suspended matter is carried off with the oxide of iron, as 
also a considerable portion of the organic matter in solu- 
tion. The oxidation of the whole of the dissolved organic 
matter can be effected if necessary. Py enclosing the posi- 
tive pole in a porous cell, hypochlorous acid is obtained, 
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a disinfecting liquid composed of the strongest oxidising 
agent known. In fact, if we go through the list of 
virtues attaching to the electrolytic method as devised by 
Mr. Webster, there seems to be nothing wanting. The 
y int remaining to be cleared up is that of expense, 
and this is about to be settled by a practical test. If the 
process complies with economical conditions, the sewage 
question will be changed in all its aspects. It may prove 
that polluted water of every kind can be dealt with by 
this process, to the advantage of manufacturers who are 
required to purify the liquids which they discharge into 
rivers and streams. Where water is scarce, as in some 
districts abroad, or in some of the Colonies, an effective 
purifying process, if within a certain price, would render 
immense service. Already inquiries pointing in this 
direction have arisen in consequence of the publicity 
given to Mr. Webster’s undertaking. 

Concerning the possibility of producing a_ potable 
water from sewage itself by the electrolytic process, it 
should be understood that this depends on a supplemental 
purification, in which the effluent from the tanks is passed 
through coke filters so arranged as to bring the electric 
current again into operation on the liquid. But all that is 
wanted at the metropolitan drainage outfalls is something 
very far short of this. An effluent inoffensive to sight 
and smell, free from all secondary fermentation, exercis- 
ing no precipitating action on the water of the river, and 
having no matters in suspension, if apenas at a reason- 
able cost, will set the question of the sewage outfalls on 
the Thames fairly at rest. Whether this consummation 
awaits us remains to be proved. The promise seems 
almost too good to be true. With the exception of a 
small quantity of iron—certainly less than 4 per cent.— 
the sludge will consist solely of those ingredients which 
existed in the sewage previous to treatment. The un- 
treated sewage contains as much iron as this, brought 
down in the road detritus, as the result of abrasion from 
the tires of wheels, and the shoes of horses. Apart from 
irrigation-—if, indeed, that exception can be made—it 
would seem there never was a better chance of getting 
out of the sewage all the good that is in it than there is 
now under this new proposal. Experiment encourages 
the expectation that the sludge can be pressed without 
the addition of lime. Before being pressed the residuum 
contains less water than when chemicals are used to 
produce precipitation. The reduced bulk of the 
sludge would be a special advantage should the new 
process be adopted, and the material have to be 
carried out to sea. For many reasons, much in- 
terest attaches to the forthcoming trial. Mr. Webster 
simply a to “see what he can do,” and he gives 
ample proof that he is as anxious to get at the truth as 
the most exacting of his critics. The public, including 
especially the ratepayers of London al those who are 
personally affected by the state of the Thames, have 
sufficient cause to wish that the treatment of the sewage 
by the electric mode may prove successful. It certainly 
cannot be said that any system of sewage treatment 
already in operaticn is so perfect as to leave no room for 
anything better. Mr. Webster has ventured to cross 
swords with the irrigationists—or at least with so many 
of them as would place raw, untreated sewage on the land 
He has also drawn up a long list of chemical projects, 
adopted at different times for the treatment of sewage, 
none of which appear to have accomplished what is re- 
quired. Should his device for purifying sewage by the 
aid of electricity be found to excel all other plans, Mr. 
Webster will carry off a prize of no ordinary magnitude 
and importance. 





MAXIMUM RAILWAY CHARGES, 


A PariaMentary Blue-book of over 200 pages has been just 
issued, in compliance with an order of the House of Com- 
mons, for returns showing the “Maximum Rates and Charges 
which the Railway Companies of the United Kingdom are 
authorised to make for the Conveyance of Passengers, Animals, 
Goods, &c., on Railways.” The elaborate statement of charges 
has the advantages and disadvantages of Government returns 
in the fact that it supplies a mass of figures, and in the inelastic 
nature of the statements made. The maximum charges per mile 
for passengers of three classes are given, without any difference 
for express trains ; and there are twelve columns for maximum 
charges on animals, minerals, and goods ; five for parcel charges ; 
four for those on timber, boilers, cylinders, &c. ; and there are 
three columns to show the minimum charges on passengers, 
goods, &c. Substantially the maximum rates for passengers are 
generally on the basis of 3d. per mile first-class, 2d. per mile 
second-class, whilst the third-class rate varies from 1d. to 14d. 
per mile. The minimum charges for passengers varies from 
three to six miles ; so that it will be seen that the companies 
charge considerably less than they might, because it is well 
known that the general rate is on the basis of 1d. per mile, for 
instance, for third-class passengers, and it is rarely now that the 
minimum charge is made. But although the general rate is 
that we have named as chargeable, yet there are considerable 
variations. On the Great Western, the “express” maximum 
charges are—first-class 2}d. per mile, and second-class 13d. per 
mile ; whilst ordinary rates are—first-class 2d. per mile, second- 
class 14d. per mile, and third-class 1d. per mile; with the 
addition of the Government duty. But on some of the branches 
worked by that great company, 3d., 2d., and 14d., are the maxi- 
mum rates chargeable in the three classes. Similarly the cost 
of the conveyance of minerals fluctuates, or rather that of the 
amount which might be charged, On the Stourbridge Railway, 
for coals, coke, pig, bar, and rod iron, bricks, sand, &c., 24d. per 
ton per mile is chargeable. On the East Somerset the maxi- 
mum is 2d., and on the Wrexham and Minera line it is 14d. per 
ton per mile. The Redruth and Chasewater may charge 7d. per 
ton per mile for “iron, lead, copper, and other ores, timber, 
coals, coke, culm,” &c.; whilst on the Blythe and Tyne section 
of the North-Eastern Railway the maximum charges for “coals, 
culm, charcoal, and cinders,’ is 1d. per ton per mile. On 
another section of the North-Eastern Railway the charge might 
be 2d. for coals and culm, and 2#d. per ton per mile for coke, 
charcoal, &c. On still another section the charge all round can- 
not exceed 2d, per ton per mile ; on yet another it is 1?d.; and 
on one of the lines which the North-Eastern Railway works it 
is 14d. all round. Without further illustration, it is clear that 
there is very great divergency in the charges which might be 
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made by the railway companies; and though in practice these 
maximum rates are rarely if ever charged, yet it must be toler- 
ably certain that the practice further brings out other variations, 
because special rates are at times quoted for long distances and 
large quantities. It is a subject which is well worth examina- 
tion, and evidently worth the consideration of the heads of the 
great companies, whether they would not do well to endeavour 
to bring something more resembling order out of this chaos of 
charges, which must puzzle many of the freighters,and cannotcon- 
duce to the eflicient or simple book-keeping of the companies them- 
selves. The difficulty is not lessened by the fact that the 
maximum charges are so rarely adhered to—if they were, the 
trade would suffer all round, but there would be certainty as to 
what the charge would be; and it is not improbable that 
Parliament may, in some early session, bring down the “maxi- 
mum charges” to rates something more like those which are 
actually in vogue on most of the railways at the present time. 


TIE MONSOON AND RAILWAYS IN CEYLON, 


Very recently a telegram of a most alarming character was 
privately transmitted to London from Ceylon, to the effect that 
no less than two miles of the but lately finished railway in that 
Colony had been bodily carried down the mountain sides by the 
floods arising from the almost unprecedented rainfall of the 
present monsoon. Desiring confirmation of this report before 
giving currency to it, we sought it at the Colonial-office, but 
found no information had been received there having any such 
character. We therefore hoped that the news was at least 
materially exaggerated ; but the mail just in, although describ- 
ing the damage done in less alarming terms than those of the 
telegram privately received, announces such a series of mishaps 
from landslips as are almost tantamount to the wording of that 
telegram. The floods flowed 9ft. deep over the metals in many 
places, and railway traffic had to be entirely suspended for some 
forty or fifty miles on the upper ranges of the mountain lines 
consequent upon the extensive landslips which resulted. 
These, the Ceylon Observer informs us, it will take probably a 
month or six weeks to remove, while long sections of the line 
have bodily settled between lft. and 2ft., and in one place the 
rails were suspended as much as 4ft. above the level of the 
ground. It is probable that in the aggregate fully the two 
miles named in the telegraphic dispatch have either been 
carried away or have so settled as to require extensive rebuilding. 
No damage of this kind appears to have resulted from the floods 
on the celebrated Kaduganawa incline, this being partly due to the 
longer time it has been constructed insuring more perfect con- 
solidation, and partly to the fact that its side-long cuttings are 
more generally upon solid rock than in the case of the later 
constructed extension, 


EASTERN EXCHANGE AND INDIAN MANUFACTURES, 


“Tris an ill wind that blows nobody any good,” and it is well- 
known how greatly the newly created manufacturing industries 
of India have been stimutated by the low relative value of its 
rupee currency. Remittances to Europe have for a long time 
had to be made on terms which added fully 33 per cent. to the 
cost of articles to be purchased by them, and, in consequence, 
all materials and manufactures which can be locally produced 
in India are favoured, whenever practicable, to the exclusion 
of those of Great Britain. Among what are the compara- 
tively recently commenced manufactures of India is that of 
paper, but hitherto this has barely held its own in competition 
with the outturn of our own paper mills. We understand, 
however, that, due to the cause named above, the proprietors 
of the many newspapers which are published in the Eastern 
Colonies are now fiuding themselves compelled to resort for 
their supply of paper to the Indian mills; although the superior 
quality of English make has hitherto induced them to remain 
buyers in our markets. But this difference of quality no longer 
compensates for the extra cost of home paper arising out of 
the loss on remittances, and an undoubted stimulus will now 
be afforded to the extension of the paper manufacturing in- 
dustry of India, The demand indeed is likely to be so great 
as to pass the capacity of the mills already working to supply 
it, and we may shortly expect to hear of fresh orders for 
machinery for new factories being received in this country. 
When once the trade is forced into this new channel, even 
the re-establishment of equilibrium in exchange would scarcely 
be likely again to divert it. 
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“EDISON AND Swan Unirep Evectric Licht Company, 
LIMITED, V. HOLLAND AND OrTHERS.”—In our report of Mr. Justice 
Kay’s judgment in this case, published last week, the word ‘‘ not” 
should be substituted for “but” in the following sentence :— 
‘*Suppose the claim had been thus worded—‘ I have succeeded in 
making an electric lamp with a carbon burner, say 1-100th of an 
inch in diameter, which gives a high resistance, and I claim a 
monopoly of all lamps with carbon burners but thicker than that, 
however made,” 





THE CITY OF NEW YORK. 


On Saturday, the 21st inst., the Inman and International 
Atlantic steamer City of New York left the Clyde for a 
trip round Ireland, arriving at the Bar of the Mersey 
about 3 p.m. on Monday. e have already described the 
structural arrangements of the ship, and we illustrated her 
as she appears at sea in our impression for July 13th, page 
34. Her first trip through the waters of the Atlantic pre- 
sented no sensational features. Messrs, J. and G. Thom- 
son, her builders, entertained with princely hospitality and 
gracious courtesy some 300 guests. The weather was all 
that could be desired; and there was but a single feeling 
expressed by those who took leave of Messrs. Thomson, 
namely, regret that the trip was so soon over. In all this 
there is nothing perhaps calling for special remark, yet 
the lines which we have written present but one aspect 
of the question, and it can easily be shown that the 
coming of such a ship into the Atlantic passenger trade 
is an event of very great significance. 

Nothing in history is more remarkable than the deve- 
lopment of the Atlantic passenger trade. For a consider- 
able period after the construction of the Great Western, 
progress was comparatively slow. The Persia, launched 
in 1851, represented finality for a long period, and it may 
be safely said that no important advance on the Persia 
could have been possible but for the advent of the surface 
condenser and higher pressures. For even though the 
screw had taken the place of the paddle, the gain would 
have been moderate so long as low pressures were retained. 
The compound engine rendered another great stride pos- 
sible, and the Alaska began to show shipowners that it 
might be practicable to place New York within little 
more than a week of Liverpool. Later on came the 
Oregon, the Etruria, and other ships whose names are 
famous. But enormous as is the advance represented by 
the Etruria as compared with the Persia, it has not given 
contentment. The Etruria has compound engines. The 
triple expansion system promised still higher speeds, and 
the City of New York is the very latest development re- 
presenting the maximum effort for the time being of en- 
gineers and shipbuilders. The startling feature about the 
practice of Atlantic steam navigation is that it is per- 
fectly well understood that the City of New York will 
be probably obsolete in five years. Her owners even now 
contemplate building something better; and Messrs. 
Harland and Woolf have in hand for the White Star Line 
a ship which it is hoped will be more powerful, more rapid, 
and more magnificent. We hold our breath when such 
statements are made. But it is impossible to argue that 
they are untrue; we cannot set a limit and assert that it 
shall not be passed. But let us pause here for a moment 
and consider what the desire for speed means. No official 
statement of the results obtained by the City of New 
York has been made public; all that is known is that 
about 19,000 indicated horse-power gave a speed of over 20 
knots, with a displacement of about 12,000 tons. Now 
the power required to propel a ship at different speeds 
varies in a more rapid ratio than the cubes of the speeds. 
The City of New York has twin screws. Each set of 
engines indicates 9500 horse-power. A very simple 
calculation will show that one set would suffice to 
drive her at a speed of 17 knots, which would 
take her across the Atlantic in less than eight days. 
A speed of 20 knots would take her across in a 
little over six days. To save about thirty-six hours on 
the passage, the engine power, and with it of course the 
boiler power and the coal consumption, are doubled; and 
great as the sacrifice appears to be, it is not regarded as 
too much, and beyond doubt the coming Atlantic steamer 
will be nothing more than a gigantic torpedo boat. She 
will be filled below with machinery, while above she will 
be a palatial hotel. Even coal she will not carry in 
excess—just enough fora single voyage. For although 
American coal were not used on her return voyage, it would 
not pay to send coal in a passenger steamer merely to 
bring her back again. Coal will be transferred across the 
Atlantic in cargo boats for the use of the ocean racers. 

Leaving the question of the future to take care of 
itself, let us deal with the present, and consider what 
manner of ship the City of New York is. Our readers 
will see from our illustration on page 34 that her 
three elliptical funnels give her a general resem- 
blance to the City of Rome; her shape is, however, 
more elegant and yacht-like. The bows of the City of 
New York are peculiarly graceful, and the way in which 
she behaved in half a gale dead in her teeth coming round 
the Irish coast on Sunday imparted convincing proof that 
sharp as her bows are she will be a dry ship. Her fittings 
and internal arrangements are in many respects unlike 
those of other Atlantic steamers. It has long been the 
practice in large vessels to leave a wide open space above 
the main saloon, and to surround this with a balcony or 
gallery known as the music-room. There is nothing of 
the kind in the City of New York. The main saloon has, 
indeed, an opening, but this is covered by a semicircular 
stained glass roof 33ft. long and 25ft. span placed inside 
an external roof of steel plate with stout glass in it, which 
protects the inner roof, but is itself not seen from below. 
At one end of the arch is a species of balcony on which 
stands an organ ; at the other end is a somewhat similar 
balcony supporting a stained glass window, the sashes of 
which open on hinges. This window belongs to the draw- 
ing-room, a beautiful apartment covering nearly one-half 
the length of the main saloon on the deck above it. 
All the decorations are in white and gold, a species 
of elastic plaster being freely employed with excel- 
lent effect. The main saloon is partly cut up by four 
semi-bulkheads forming recesses, each of which holds two 
tables for ten persons each. The woodwork is ash, syca- 
more, and other decorative timbers. Nothing has been 
overdone, and the effect throughout is as an sesthete would 
say “restful.” As concerns the state room accommoda- 
tion, that has toa large extent been assimilated to hotel 
practice. It will be best understood if we give here 
particulars supplied by her builders. The promenade 
deck, which is the topmost of all, extends from stem to 





stern. There are various erections in the centre, includ- 
ing several of the principal rooms; but these do not 
interfere with the promenade itself, as there is on either 
side of these houses a clear space of 18ft. The lifeboats are 
carried 8ft. above the deck, and do not form any obstruc- 
tion. “In order to carry out the hotel idea, theCity of New 
York has been arranged with private apartments. These 
are situated on four decks, and within 155ft. of the centre 
of the ship. The largest of these private apartments are 
fourteen suites of rooms equally divided between the 

romenade and upper deck. Arrangements are made for 

aving food served in these rooms, and passengers may 
invite fellow-travellers to their own cabins and entertain 
them there. Adjoining the parlours are private bath- 
rooms, and there are also twenty-five day sitting-rooms 
for first-class passengers. A novel arrangement consists 
in the fact that if the rooms are required for sleeping 
accommodation beds can easily be improvised. State- 
rooms are provided besides on the main and lower decks 
in the centre of the ship for 479 first-class passengers. 
These rooms are admirably decorated and the ventilation 
is complete. The first-class smoking-room is situated 
on the upper deck at the after end. It is 45ft. long 
and 27ft. broad, and will seat 130 gentlemen. In 
this commodious room, which is beautifully fitted up, 
there is a large bar from which passengers can be 
supplied with all kinds of refreshments. The second- 
class dining saloon is situated aft on the upper deck, 
and is 27ft. long and 40ft. wide, capable of accom- 
modating 150, There are also ninety-six state-rooms for 
390 second-class passengers situated in the after-end of 
the main and lower saloon decks. The emigrants have 
fine, airy rooms provided for them at the two extrene 
ends of the lower main decks. The sleeping berths are in 
the middle lire of the ship, and not, as is usual, built up 
on the side of the hull, and here the ventilation is also 
of the best, with Broadfoot’s special deck and side 
ventilators.” The City of New York is the largest 
passenger carrying vessel now afloat. She is 2500 tons 
larger than the Servia, 2723 tons larger than the Etruria, 
and 2340 larger than the City of Rome. She is 565ft. long 
over all, 63}ft. broad, 42ft. deep—moulded—and 10,500 
gross tons, with accommodation for fully 2000 passengers. 
She is fitted with five decks, and the space between four 
of them is 8ft., but between the upper and main decks is 
9ft. 4in., while the depth of the hold is 39}ft. To give 
an adequate idea of the height of the City of New 
York it is as well to mention that from the keel to 
the captain’s bridge is 76ft. We have already fully 
described her structural arrangements, and it is there- 
fore needless to go over the ground again. We may 
add here that she is all double butt strapped for 
strength. The effect is not pleasing, and it is open to 
doubt whether or not the straps augment her resistance. 
Below the water-line it ought to be possible to bring her 
to a smooth surface with cement. 


In order to avert rolling, the ship has been fitted with 
a steadying tank. This is a chamber containing water, 
placed athwartships, and is intended to arrest or check roll- 
ing by the transfer of the water from one side of the ship 
to the other, at such velocities as will modify her own 
periodic or rolling time. Parallel tanks of the kind have 
been used in war ships. Mr. Biles has carried out a most 
extended series of model experiments, with the result 
that while he ascertained that a parallel-sided tank would 
do very little good in the case of the City of New York, 
he also found a method of constructing the tank which 
would give perfectly satisfactory results. This he effects 
by delaying the time of transfer of the water from 
one side of the ship to the other, which result 
is brought out by making the tank of the form here 
sketched, mstead of with parallel sides, 
Enormous as the ship is, she is steered 
with a tiller like a yacht. Strictly 
speaking, four tillers are provided, one on 
the upper or monkey bridge ; one in the 
so-called “wheel” house immediately 
below; one on the poop, and another 
far below in the after peak of the ship under the 
water line, where also is the hand-steering gear 
with four wheels, for manual power. The steering 
gear is Brown’s patent, made by Messrs. Brown Brothers, 
of Rosebank Works, Edinburgh. In each of the two main 
engine rooms is placed one of Brown’s hydraulic engines, 
which supplies a system of mains, traversing the 
ship fore and aft, with water at a pressure of about 
1000 lb. on the square inch. The engines are ver- 
tical, compound rotative, and pump the water into a 
steam accumulator; the steam at 150 lb. on the 
square inch driving down a piston, the thick rod of 
which plays the part of the ram of an ordinary dead 
weight accumulator. The pressure water is employed 
for working the hatch derricks, weighing the anchors, &c., 
and also for steering. The City of New York has an 
enormous rudder, partially balanced, and of peculiar con- 
struction. It will be remembered that the ship is on the 
Admiralty auxiliary list, and in order to render her rudder 
safe from hostile fire it is wholly submerged. There is no 
rudder-head to be seen from the outside ; inside it termi- 
nates in the after peak below water-level. It is fitted with 
a tremendous crosshead or tiller, which is operated by two 
hydraulic rams. Room for these could not be found suffi- 
ciently far aft, so they are linked to the crosshead, or 
tiller, as it may be called, by a round steel bar 12in. in 
diameter and about 12ft. long. The diagram on the next 
page will make the whole arrangement more intelligible 
than a page of description. 

The rams are about 18in. in diameter, and have, it will 
be seen, tremendous power over the rudder. In order to 
provide against the effect of shocks caused by the impact 
of the waves, there is a loaded relief valve on each of the 
hydraulic presses. The water is admitted to either press 
by valves which are situated near the bow of the ship. 
These valves are plain slides ina small box, and they are 
controlled by a tiller about as large as would be used in 
a 5-ton yacht. The tiller actuates one end of a 
short lever. The fulcrum end of this lever is controlled 
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by an arm on the vertical spindle of a quadrant which 
lies under the deck. Two steel wire ropes, each with a 
-- breaking strength of seven tons, and stressed to about 
half a ton, run from the rudder head to the quadrant. 
The effect is precisely that of the hunting gear in a steam 
steering gear. As soon as the steersman puts the tiller 
he holds to port or starboard the appropriate valve just 
under his feet is opened. The ha then moves, and 
through the medium of the wire rope it closes the valve, 
so that the rudder is held in its new position. Another 
movement of the tiller opens the valve. The correspond- 
ing motion of the rudder shuts it again, andso on. Thus 
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the great ship can be steered by a boy. The practice was 
so novel to the men that it was difficult at first to get a 
stra'ght course kept by those who had been accustomed to 
a wheel; and we are told that the best steersman on board 
was a quartermaster well up in yacht sailing. 

The engines which supply the hydraulic power are 
extremely ingenious. One very beautiful device is that 
hy which they are automatically rendered non-compound 
for half a stroke, in order that they may start with cer- 
tainty after standing. They run quite freely and steadily 
at any speed and for any portion of a stroke required to 
keep the accumulator up. 

A complete electrical plant has been fitted on board by 
Messrs. Brown Brothers and King, the power being sup- 

lied by five engines and dynamos placed on a platform 
tween the two main engines and above the level of the 
tops of the cylinders. These engines and dynamos sup- 
ply current not only for light, but to four large horizontal 
fans on the hurricane deck driven direct by motors. 
These fans and motors are located in the tops of 
ventilating shafts extending down into the depths 
of the ship, from which they draw air. This is, so 
far as we know, the first time that electricity has been 
used for ventilating purposes in a ship. 

It isnow time to speak of the machinery by which theship 
is propelled. This consists of the two largest sets of triple- 
expansion engines afloat. They are of the usual inverted 
vertical type. The cylinders are 45in. + 74in. + 113in. x 
5ft. stroke. The boiler pressure is 150lh. The screws are 
22ft. in diameter, and 28ft. pitch. They revolve outboard, 
and there is no opening in the dead wood between them. 
If they worked without slip they would make 218 revo- 
lutions to the mile, and at 80 revolutions, which may be 
tiken as the standard speed, the ship would steam at 
22 knots. With a slip of about 9 per cent., therefore, 
the speed of the ship will be 20 knots. The engines 
stand side by side, with a longitudinal bulkhead between 
them. They are in every respect duplicates. A door is 
provided in the bulkhead opposite the intermediatecranks, 
and the starting platforms are opposite the doorway. 
The reversing gear is Brown’s patent hydraulic. The 
engines are quite easily started, stopped, or reversed by 
one engineer on each platform. The engines are wholly 
of steel and gun-metal, save the cylinders. The great A 
frames are splendid castings, each weighing 6 tons, that 
is 12 tons for each cylinder. The valves are all pistons— 
four being fitted to the low-pressure cylinder, two to the 
intermediate, and one to the high-pressure cylinder. The 
excentric hoops are cast steel, lmed with white metal, as 
are all the bearings throughout. The valves are disposed 
in the “corners,” so to speak, and the valve stems are 
united in pairs by crossheads. They work so smoothly 
and are so perfectly balanced that the valve gear, which 
is of the ordinary Stephenson link type, has really very 
little to do. The surface condensers are horizontal 
cylinders lying rather high up in the wings. The air 
pumps are worked by back levers in the usual way. There 
are no feed-pumps on the main engine, the boilers being 
supplied by five vertical Worthington donkey pumps in 
each engine-room standing against the forward bulkhead. 
Two of these pumps will feed the boilers, but the others 
are for reserve, or for the countless pumping jobs wanted 
in a big ship. The engines actually employed at any 
time in feeding the boilers are controlled by an automatic 
arrangement, a float in the hotwell rising or falling with 
the level of the water in the well, and opening or shutting 
the throttle valve, an arrangement which is, so far as we 
are aware, quite new in marine work, and found to answer 
admirably, the donkey remaining steadily at work 
instead of tearing away for a few minutes emptying the 
hotwell, and then having to stand uutil the well fills again. 
It would be difficult if not impossible to find more 
admirable examples of the highest type of mechanical 
engineering than is supplied by the splendid main engines. 
They have been constructed throughout from the designs 
of Mr. J. Parker, who also designed the very different, 
but equally admirable engines of H.M.S. Aurora, which 
we illustrate this week. Mr. Parker has brought to bear 
cn his task a life-long experience. He was for some years 
second engineer of the great paddle steamer Persia, 
with side-lever engines. The cylinders of the Persia were 
100in. in diameter, with a stroke of 10ft. Mr. Parker’s 
familiarity with all the difficulties and trials which beset 
the sea-going engineer has stood him in good stead; and 
the engines of the City of New York will maintain the 
fame of Scotch engineers in the new and the old world. 
Nothing finer can be imagined than the working of these 
gigantic engines, with a piston speed of 800ft. per 
minute—certainly the greatest velocity ever attained by 
pistons 9ft. 5in. in diameter. During the whole run round 
freland, lasting nearly 46 hours, not a drop of water was 
needed on a bearing, nor was there the least symptom of 
heating. 





An important experiment to which we have not yet 
referred is being carried out in the City of New York. 
Although she is a much larger vessel than the Umbria 
and Etruria, and is intended to be faster than either, she 
has less boiler power. The Etruria has 72 furnaces. 
The City of New York has only 54, disposed in nine 
double-ended boilers, and containing 1250 square feet of 
grate surface. The apparent deficiency is met first by 
the use of triple expansion engines, which should be 


about 20 percent. more economical than the three-cylinder 
compound engines of the Etruria; and secondly by the 


use of forced draught. The nine boilers are placed in 
three stokeholes. The boilers are fired fore and aft, 
and no direct communication between the boiler com- 
partments exists. Access can be had to each only by 
ladders and hydraulic hoists. There is, we may add, a 
similar hoist in each engine-room. Instead of the usual 
forest of cowl ventilators, there are erected at each side 
of the upper deck six large rectangular structures of heavy 
plate iron fitted with shield lids, which can be raised or 
lowered by screw gear. When dropped down, a sufficient 
space exists for the entry of air. In fine weather 
they are raised to an inclined position, and deflect 
air down the trunks. These trunks reach down to the 
fire-rooms, and each is provided at the bottom with a 
fan about 5ft. Gin. diameter, driven by a separate engine 
at about 500 revolutions per minute. These fans deliver 
one at each side of the ship into the six stokeholes, in 
which they can maintain a plenum of about jin. water 
pressure. So far the result of the experiment is all that 
can be desired. During her trial trip the pressure of 
150 lb. was maintained in the boilers. The engines made 
one 82 and the other 83 revolutions per minute, and a 
speed of over 20knots was attained with about 18,500-horse 
power. No precise data as to power or speed has, how- 
ever, been officially given. There is every reason to 
believe that when the engine and fire-room hands have 
thoroughly settled down to their work, 20,000-horse 
power or a little more will be obtained. 

On Saturday morning a party of about 250 guests left 
St. Enoch’s station, Glasgow, by special train for 
Greenock. The weather was everything that could be 
desired. The sun shone—a rare thing in Greenock—and 
the Clyde manifested all those beauties which Scotch 
poets claim for it. The great ship lay in mid stream, and 
not far from her the Great Eastern. The two largest 
vessels in the world, if we except one or two men-of-war, 
were thus seen in juxtaposition; and few thoughtful 
engineers could help drawing a comparison between the 
work of 1857 and that of 1887. The visitors were con- 
veyed on board by tug boats. All the morning the City 
of New York lay at anchor. The engineers were busy 
below repacking glands. All the stuffing-boxes of the 
main engines are filled with an American metallic pack- 
ing, which appears to give admirable results, and is quite 
tight under 150 1b. pressure, although it is not more than 
a couple of inches deep. At 5h. 25m. the Brown hydraulic 
winch was started, and up came the great cable, link 
after link. Then the engines went ahead at about 30 
revolutions per minute, and the City of New York shaped 
her course for the Atlantic. As she disentangled herself 
by degrees from the intricacies of the navigation, her 
speed was gradually increased, until the engines made 
72 revolutions per minute. The ship is so big, and 
so high out of the water, and there was so little vibra- 
tion or motion perceptible, that it was not easy to form 
an idea of her great speed. The rapidity with which 
objects on the shore were passed, however, showed what 
she was doing. Her speed at this time, by the patent 
log, was about 18 knots. Just before dinner she passed 
inside Holy Island. At 7.30 dinner was announced. 
The soup had scarcely been finished when there 
was a precipitate rush made from the saloon to the 
deck to see the ironclads and cruisers lying in Lam- 
lash Bay waiting for the declaration of war. The 
great ships were quite as much an object of inte- 
rest to our blue-jackets as their ships were to the guests 
on board the City of New York. Soon afterwards fog set 
in, and the speed had to be reduced, while the steam fog- 
horn was kept at work. The Mull of Cantire was passed 
at 9.15 pm., and the course was then altered for the north 
of Ireland. All night long the engines kept steadily at 
work, and at 9.30 on Sunday morning the Donegal coast 
wasin view on the port side. Astrong head wind was blow- 
ing with slight rain squalls, between which the sun shone 
out brilliantly. The long swell of the Atlantic began to 
assert itself. The sight presented by the wake of the 
ship as viewed over the taffrail was marvellously beautiful. 
The sea was as black as ink, only flecked and embroidered 
here and there by the light crest of a wave blown off and 
scattered in mist by the searching wind. The wake of 
the ship was a broad path of the most vivid blue, defined 
at either side by glittering margins of white broken 
water. The great screws revolving far below carried down 
air in the grasp of their blades, which burst up con- 
tinually through the solid water of the wake, rolling it over 
and over. Ever and anon as the ship pitched slightly, a 
mass of broken water would fly up under the stern, 
sparkling like jewels in the sun’s rays, while little dainty 
rainbows leaped and played astern. Galway Bay way 
reached about 3 pm. The wind had been increasing 
and the sea getting up, and the ship now felt their effects. 
The worst sailors among the guests sought the shelter of 
their staterooms, and it was evident enough that a smaller 
vessel would have had a very unpleasant time of it. The 
City of New York pitched and ’scended in a very un- 
mistakeable fashion; but no crockery was broken, nor was 
the motion atany time unpleasant. There wassea enough 
and wind aces 4 to demonstrate her excellent qualities as 
a sea boat, but of course there was nothing in the nature 
of a true Atlantic gale. The Irish Coast is one of the 
wildest in the world. Not asail was in sight, and we felt 
how extremely unpleasant would be our position if we 
broke both screw shafts so far from aid ; and reflected 
with pleasure that an accident of the nature was entirely 
outside the realms of pos-ibility. The mouth of the 


Shannon was passed at 6.30, and the Skelligs at 8 p.m. 





At 10.30 the Fastnet lighthouse perched ona solitary rock 
was reached. The ship went close in. The current was 
turned on to the search light on the bridge, and 
the bright beam from its reflector was directed on 
the rock and the lighthouse, bringing out all their 
features. The night passed without event, light after 
light being made on the Irish shore until Carnsore 
point was reached, and a course was shaped for Liver- 
pool. The Stack lighthouse at Holyhead was abreast to 
starboard at 11 a.m. on Monday morning, and the speed 
was reduced while telegraphic communication took place 
between the ship and the shore. Owing to the Sie 
caused by the fog on Saturday, and the fact that no 
attempt had been made to drive the ship, the furnaces 
working without forced draught, it was evident that the 
tide could not be caught on the Liverpool bar, and 
instructions were now sent by Holyhead for the tender 
to meet the ship at the bar. About 3 p.m, the bar 
was reached, the whole duration of the voyage being 
approximately 46 hours, and the distance steamed as 
nearly as possible 960 miles, giving an average speed of 
20 miles, or 17°5 knots per hour ; a splendid performance 
when the loss of time in running down the Clyde is con- 
sidered, as well as that due to the six hours of fog on 
Sunday morning. In every respect the trip was com- 
pletely satisfactory. The Inman and International Com- 
pany are to be congratulated on possessing the finest and 
most perfect passenger steamer in the world. How long 
this will be true we cannot pretend to say, But it may 
be safely affirmed that the Inman and International Com- 
pany, if beaten at all, will not be beaten for long. 








LLOYD’S REGISTER SHIPBUILDING RETURNS. 


From the returns compile1 by ‘‘ Lloyd’s Register of Shipping,” 
it appears that there were 377 vessels of 608,118 tons gross under 
construction in the United Kingdom at the close of the quarter 
ended 30th June, 1888, The particulars of the vessels in question 
are as follows, similar details being given for the corresponding 
period in 1887 for the purpose of comparison : 





30th June, 1888. | 30th June, 1887. 



































Description. - ee ie PER 
No. | No. 
tonnage. | tonnage. 
Steam. | 
De” ss 48° b> As “as “oh Oe 523,416 | 160 $27,737 
Iron ee ae ee 50 26,675 | 49 87,003 
Wood and compcsite 5 980 2 150 
Total £00 551 O71 211 364,980 
Sail. | 
Steel ‘Se oe ae 24 34,906 13 21,860 
Iron be bh asl ios a Cen 12 18,417 18 28 419 
Wood and composite oe ee 41 3,724 39 3,386 
MO sc de des M8 77 57,047 70 58,665 
Total steam and sail 377 608,118 281 418,645 


It should be added that, of the vessels under construction in the 
United Kingdom at the end of last . gae 326 vessels of 547,027 
tons, or 90 per cent., were being built under the supervision of the 
surveyors of ‘‘ Lloyd’s Register,” with a view to classification by 
that society. 

The figures given above do not, however, completely represent 
the shipbuilding work of the past three months without the follow- 
ing details :— 























Steain. Sail. 
During quarter ended 
30th June, 1888. N Gross 7 Gross 
No. No. 

tonnage. tonnage. 

Vessels commenced... .. .. 91 143 825 31 23,062 

Vessels previously commenced 

but not progressed with .. 15 11,763 ll | 1,030 
Vessels launched .. .. .. 105 137,256 22 17,236 


A comparison of the present returns with those for the quarter 
ended 31st March, 1888, does not give evidence of any important 
movement in the shipbuilding industry of the United Kingdom. 
There is a small increase of 13,692 tons in the tonnage under con- 
struction ; and there are now eighty-two vessels of 179,581 tons for 
the construction of which preparations are being made, as against 
eighty-three vessels of 169,541 tons “‘ preparing” at the close of the 
previous quarter. 

It will doubtless be of interest to give the total figures for vessels 
under construction, at the principal shipbuilding centres of the 
country, now, as compared with those for the same period last 
year :— 


30th June, 1887. 


| 30th June, 1888, 




































































District. Description. Gos | x, Grose 
= tonnage. | * tonnage. 
Steam .. .. 18 60,680 ll 28,520 
Belfast and 
Londonderry Sail... ..  .. | 2 2,400 5 5,815 
Total ..| 20 63,080 16 34,885 
—_——| ne id aeniilnit 
Steam .. ..| 80 151,052 46 111,590 
Clyde bo) ee oa! ae 20 28,212 ll 20,335 
Total ..| 100 179,244 57 121,925 
| } 
Steam .. .-) il 21,715 13 9,580 
Mersey Peery | 6 8,985 | 3 4,112 
Total ..| 17 25,700 16 13,192 
| 
mens «. «oi 3D 63,284 24 «| O61,915 
Tees .. --|Sail.. .. «| 1 9 | 2 | 2290 
Total ..| 30 63,474 | «(26 | 54,205 
Steam .. .. 60 117,997 50 87,474 
Tyne.. osfORER ce 40 ae - _ cee -— 
| a, Ce ae, See 
Total ..| 60 117,997 | 50 | 87,474 
escguerees | iil nin 
[Steam .. ..| 4 87,602 25° | = 48,155 
Wear.. «-JSafl.. 6. oe] — | _ 2 | 2,780 
| innintdisese ooensinne 
Total ... 41 87,602 | 27 | 50,935 





‘* Lloyd’s Register of Shipping,” 
2, White Lion-court, Cornhill, E.C., 
July, 1888, 
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taken into six parts, viz., each engine, drum, crank-shaft, and 
two wrought iron girders, placed underneath to secure each 
engine to the other. Engines of this type are made with 
cylinders ranging from 5in. to 12in. diameter and upwards. 


EFRIGERATING MACHINE. 


DARTFORD ENGINEERS. 








© REFRIGERATING MACHINE. 








Messrs. HAL, of Dartford, exhibited at Nottinghamarefrigerating 
machine, which we illustrate. This isa carbonic acid refrigerator. 
It is known that carbonic anhydride is one of the tractable gases, 
| and isreadily liquefied by compression and cooling, absorbing in its 
| subsequent gasification, when the pressure is taken off, a very 
large quantity of heat. The machine we illustrate consists of 
the following parts:—(1) The compressing pump, which draws 
the carbonic anhydride from the refrigerator and compresses it. 
(2) The condenser in which the compressed carbonic anhydride 
is liquefied by the cooling action of water. (3) The refrigerator 
in which the liquid carbonic anhydride is evaporated, producing 
the low temperature required. The parts described above are 
of asimilar type to those used in the ammonia, sulphurous 
acid, and other chemical machines which work on the principle 
of the compression, liquefaction, and evaporation of gases ; but 
owing to the large range of expansion and intense co!d produced 
by carbonic anhydride, the quantity required of both this and 
the cooling water, and hence the size of the whole machine, is 
very much reduced. Although the pressure to liquefy carbonic 
anhydride is high, it does not exceed that used for ordinary 
hydraulic machinery, which has not been found to give trouble 
4 though exposed to the roughest usage. The compressing pump, 
i pipes, &c., are of such small dimensions that no difficully is met 
with in insuring abundance of strength and absolute tightness 
of joints. 
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GLOSSOP’S PNEUMATIC POWER HAMMER. 





THE accompanying engravings illustrate a 5 ewt. double 
standard hammer, specially designed by Mr. G. Glossop, 


Heeley, Sheffield, for steel tilting and forging, plating hoes, 
spades, and shovels, scythe skelping, &c., and made by Mr. 
Broadbent, Sowerby Bridge. 


H. It will strike a variable 
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MESSRS. WILD AND CO., CHADDERTON, ENGINEERS, 


PORTABLE AND SEMI-PORTABLE WINDING 
AND HAULING ENGINES. 


Messrs, WILD AND Co. are now introducing a portable and 
semi-portable winding engine, which we illustrate by the accom- 
panying engravings. Fig. 1 represents a pair of engines, with 
4in. cylinders, mounted on a truck for easy transport from one 
part of the mine to another. The outside dimensions are only 





INDING ENGINES. 





Fig. ||—GLOSSOP’S PNEUMATIC HAMMER, 


blow, heavy or light at will, without altering the rate of work 
ing, an achievement not hitherto attainable; though it is im- 
portant, as it secures a greater quantity and better quality of 
work. There is no valve motion coupled to the head or tup. 
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4ft. 6in. long, 3ft. wide, and 2ft. 9in. in height. They can be | 
run about like an ordinary tub. When it is desired to set them 
to work, all that is requisite is to place a packing of timber |The hammer is worked by or with a crank shaft of 2kin. 
under each end and set a couple of props to prevent them being | centres, coupled with a connecting rod to an air cylinder, whieh 
moved by the load hauled. Engines of this type are also made | travels 5in., and the hammer head lifts l4in., so that bars of 
with 5in. and 6in. cylinders, but of course they occupy propor- | iron and steel can be worked under it up to 5in. by lin. There 
tionately more room. Fig. 2 represents a pair of semi-portable | are four valves connected with the cylinder, which can be re- 
engines, which, when required to be moved, have only to be ' placed when required at a small cost, two for admitting the air 


Fig. 2. 
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when it gets below atmospheric pressure, and two for driving 
out to regulate the force of the blow. These are controlled, as 
shown in the perspective engraving, by one lever. This lever 
may be set so as to produce a succession of blows, of the rapidity 
and force the operator desires, without any variation, whilst the 
same lever will stop the hammer tup instantly, rendering it un- 
necessary to throw the working belt on toa loose pulley. The 
hammer is also re-started by the same means, giving in its first 
effort a blow of equal force to the last obtained before stopping, 
if required, or one of reduced energy, at will of the workman. 
When the tup is stopped by these means, the faces of the tools 
are 5in. apart, and the cylinder continues working. The smaller 
hammers of single standard pattern are fitted with treadle 
motion for foot working. They are completely under the con- 
trol of the user, and deliver by this arrangement a succession of 
blows ef either equal or variable energy. When the foot leaves 
the treadle, the head instantly stops with the tool faces apart, 
so that the workman may adjust the article he is working in any 
position before re-starting. One of the eduction valves is shown 
in the accompanying engraving, Fig. 2. In this the stem D is 
that which is seen in Fig. 1, as pressed upon by the wedge 
moved by the hand lever. By lowering the wedge D is pushed 
in the gland B, and the piston at its end presses upon the spring 
which forces the valve C upon its seat. The ports E are partly 
covered, and the ports F, as well as the valve seat, are opened 
less with a given pressure. These hammers can be driven by 
any sufficient motive power, and they are, we believe, very 
economical in working. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

China: Telegraphic system.—The United States Minister at 
Pekin reports: The Chinese Telegraph Administration has 
entered into an agreement with the Eastern Extension, 
Australasia, and China Telegraph Company, and the Great 
Northern Telegraph Company of Copenhagen, by which the 
Telegraph Administration intends to connect its system with the 
lines of other countries, and that the two companies have such 
connection, and it is desirable to avoid competition. The 
Eastern Extension has a station at Hong Kong, and also lines 
to and through British India to Europe. The Great Northern 
lines are about 2000 miles long, exclusively cable, running from 
Shanghai down the coast to Japan, with stations at Shanghai, 
Foochow, Amoy, and Hong Kong, and thence to Vladivostock. 
Telegraphing from and to the interior is done on the Chinese 
lines, and the agreement stipulates that all the traffic exchanged 
between any part of China—excepting the three ports Amoy, 
Foochow, and Shanghai—on the one side, and Europe and 
countries beyond, except Russia, on the other side and vice versd, 
transmitted by the land lines of the Chinese Administration 
shall belong to it. For the above traffic the Administration 
shall fix a terminal rate of 4s. 5d. a word, which shall belong to it. 
The like rate shall be paid for all traffic exchanged by the land 
lines of the Administration vid the land frontier between Amoy, 
Foochow, Hong Kong, and Shanghai, on the one side, and 
Europe and countries beyond, except Russia, on the other side, 
which shall belong to the two companies subject to the payment 
of 10 per cent. of their receipts. The companies shall fix their 
proportion of the tariff on traffic exchanged between Amoy, 
Foochow, Hong Kong, and Shanghai, on the one side, and 
Europe and countries beyond on the other, and vice versé by 
their direct cable routes rid Russia—Siberia—-and vid India, at 
4s, 5d. a word, which shall belong to the companies, subject to the 
payment of 10 per cent of their receipts. The proceeds of all 
traffic exchanged, whether by the cables of the companies or the 
land lines of the Administration between Amoy, Foochow, Hong 
Kong, and Shanghai on the one side, and Europe and countries 
beyond—except Russia—and vice versd, shall belong to the 
companies, who shall pay to the Administration 10 per cent. of 
their proportion of the traffic. When the land lines are 
interrupted for not more than 60 days the traffic may go on the 
cables free of charge. The Administration shall give the charge 
of 4s. 5d. for all tratiic out of China. The agreement is to continue 
in force until 19th May, 1903. The effect of the agreement is 
that China will receive about £31,000 per annum more than 
now. The main advantage to the two companies is that during 
sixteen years there will be no serious competition. The rates 
in the agreement contain a slight concession to the public, 
there being a reduction of 2s. 1d. a word. The foreigners 
are not satisfied with the reduction, and demand that the 
price be fixed at 4s. 2d. The companies take the ground 
that no man telegraphs except when compelled to, and that 
business would not be increased by the proposed reduction. 
There is no principle of monopoly in the agreement. Any 
corporation or person may lay cables to China from any part of 
the world, but the two companies are rich, and think that by 
cutting rates they can kill foreign competition. 

Eastern Roumelia: Trade of Philippopolis in 1887.—The 
continued uncertainty of the political situation and the 
unprofitable character of the local trade continue to affect most 
unfavourably the commerce of this province with foreign 
countries. The value of the import trade continues to seriously 
decline, the falling off in 1887 being £81,800, or 23} per cent. 
Copper, lead, and zinc decreased by £17,500, or 70 per cent. ; 
iron by £44,000, or 80 per cent. The chief causes were the 
diminution of the Mussulman population and the general 
restriction of credit. The decrease in the value of iron is owing 
to the completion of the railway to the northern frontier. 
There is no longer any demand for agricultural machines ; 
those ordered last year were countermanded, and many remain- 
ing unsold in the province were sent to Odessa, in the hope of 
disposal there. The “ Austro-Hungarian Société Commerciale 
d’Exportation ” has opened at Sofia a permanent exhibition of 
the articles of industry produced in that empire, and com- 
mercial travellers with samples will from time to time visit the 
different towns to obtain orders, which can be supplied at once 
from the depét at Sofia. It would be advantageous to British 
trade here if something similar were organised ; the more so as 
British trade is especially prejudiced by the worthless nature of 
the wares palmed off on the unwary as British manufactures— 
spurious articles, to which English labels have been attached at 
Constantinople. British goods are always in greater favour than 
those of other countries, which are best disposed of when bear- 
ing British marks. The establishment recommended would 
enable the local purchaser to discriminate between the 
counterfeit article widely supplied here and the genuine one, 
and would increase the consumption by reducing the excessive 
charges which the retail dealers in the country have hitherto 
demanded. 

France: Trade of La Rochelle in 1887.—There has been no 
improvement in business or trade here, and if there is not a 
falling off it is because both have reached a point representing 
the requirements of the district itself, exports and imports from 
and to places inland depending on the general prosperity of the 
country, and which were formerly of much importance, having 





almost disappeared. The local industries continue to struggle 
on, working at very little profit, or even at a loss, in the expec- 
tation of better times from a return to prosperity all over 
France through protective duties high enough to stop foreign 
competition and the opening of the port of La Pallice. 
Imports, &c.: British tonnage 47,576 tons, increased by 30 per 
cent. over 1886, which year was 15 per cent. in advance of 
1885, while other flags have done less. Nearly the whole of this 
increase is in indirect trade with foreign countries, and shows 
that notwithstanding the -disadvantages caused by French 
shipping treaties, we are fast acquiring possession of the field in 
the carrying trade, and are beginning to compete in the coasting 
trade, from which the system of Protection here has hitherto 
excluded us. Imports continue to diminish, and have fallen 
from 464,000 tons in 1885 to 242,000 tons in 1886, and 224,000 
tons in 1887. The whole of the reduction was in imports from 
countries other than Great Britain, which has increased her 
imports from 175,000 tons in 1885 to 186,000 tons in 1886, and 
192,000 tons in 1887. Coal increased by 2258 tons, or 14 per 
cent. Iron ore for furnaces in the interior of the country, 
which in 1882 amounted to 144,000 tons, has decreased with 
the depression in this trade, untilin 1887 it became virtually extin- 
guished, having been reduced to 1250 tons. There isan immense 
amount lost to British manufacturers through their not going 
the proper way about it. Only one commercial traveller visits 
La Rochelle. He comes annually, with the result that the 
goods of his firm hold the field, and it would be very difficult 
to replace them ; but generally people work on the old plan of 
sending circulars and price lists by post, a course which meets 
with little success. dealer, asked if he had done any business 
with a firm who had sent circulars, replied that he had not, be- 
cause the makes and shapes in the catalogue were not quite 
what were asked for here, and French makers supplied them 
with the exact thing they wanted, and which were sure to sell. 
Had a traveller been sent, the alterations wanted would have 
been pointed out to him,and probably business would have been 
done. It will be found much easier to suit the fancies of 
people here, than to endeavour to make them take our view of 
what is best for them. Dealers in agricultural implements, 
cycles, &c., to whom I have spoken on behalf of makers in 
England, who have sent me their catalogues, say that it does 
not suit them to do business in this manner, and that they 
want someone to sell them these things from hand-to-hand. In 
any case they will not do any business by correspondence with 
England. If experienced travellers cannot be sent, agencies 
such as have been established by agricultural implement makers 
in Paris should be created, as many of the country shopkeepers 
go there once or twice a year to make purchases ; those who do 
not can only be reached by English commercial travellers, the 
French ones preferring to sell home manufactures. The new 
part of La Pallice will be opened in 1890, when it is expected 
the position of La Rochelle will be greatly improved. The new 
port will offer sufficient advantages to draw a good deal from 
other western ports, even if it does not become, as claimed by 
its promoters, ‘‘the great port of import of Western Europe.” 
The new port is situate about three miles to the west of the old 
port of La Rochelle, opposite to the roads of La Pallice, one of 
the best protected and safest anchorages on the French coast, 
being sheltered on all sides. The new port consists of an outer 
port of 33 acres, witha depth of 32ft. at neap, 34ft. at ordinary, and 
38ft. athigh tides, havingeasy and safe accessat all tidesand times, 
and communicating with a wet dock 770 yards long, 30 acres in 
area, and having 1860 yards of wharfage. The wet dock will be 
divided into two, one 440 yards long by 240ft. wide, the other 
330 yards by 132 yards; both will have a minimum depth of 
26ft. 6in. of water. Communicating with this dock on the south 
side are two graving docks, one 600it. by 72ft., and the other 
360ft. by 45ft. The port is to be connected with the railway sys- 
tem of the country, so that vessels can discharge cargo forany part 
of France directly into wagons without any further change or 
transhipment. The port charges and dues will be unusually 
low compared with other ports, and this, with its being the 
nearest western port to Lyons and the centre of France and 
Switzerland, ought to make it the cheapest route for heavy 
goods traffic to these places, especially as it will be the most 
accessible ocean port for large vessels direct from America. 
Mexico: British trade with Vera Cruz.—The State of Vera 
Cruz presents a good field for British goods ; but it can only be 
efficiently cultivated on the spot by representatives understand- 
ing the language of the country—Spanish—and the trade they 
wish to push. The value of British imports into Vera Cruz in 
1887 was £537,898, or 25 per cent. of the whole, nearly two- 
thirds being textile goods. Of machinery, Great Britain sup- 
plies 50 per cent. of the total import, and America 30 per cent., 
a large part of the latter being machine-made machines, a 
speciality of the United States, which opens markets to them 
that would otherwise be closed as an effect of their system 
of Protection. Great Britain supplies 18 per cent. of the 
metal goods imported here, France and Germany 30 per 
cent. each, and the United States 15 per cent., a large part of 
the latter being cheap machine-made notions. The larger per- 
centage of France and Germany is due to the efforts of the 
French and German colonies here, and not to the dearness of 
British goods. In unmanufactured metals, Great Britain sup- 
plies 49 per cent., France 8 per cent., United States 19 per cent., 
and Germany 20 per cent. The free list of the Mexican tariff com- 
prises sixty-eight articles, chiefly raw materials for manufac- 
turers or manufacturing processes; coal, implements, and 
machinery for agriculture, manufactories, or mining, such as iron 
and lead piping, locomotives, ploughs, rails, telegraph wire, thresh- 
ing machines, &c. The value of the free articles is about 7 per 
cent. of the total importations. The proportion supplied by Great 
Britain—coal, machinery, railway material, &.—forms 20 per 
cent.; by the United States, machinery, &c., 14 per cent.; by 
France, 2 per cent.; by Germany, 1 per cent. Mining has made 
but very little progress, and there is nothing to record but the 
fact that a very promising field of enterprise remains practically 
unoccupied. The export of mineral ores in 1887 increased by 
£66,515, or 47 per cent., caused by increased production in the 
mining districts. Of the quantity exported, Germany took 
494 per cent.; United States, 21} per cent.; Great Britain, 214 
per cent. A London syndicate has secured the right 
of the silver mines of Corona, in the State of Mexico. 
Should the expected report of a mining engineer be favour- 
able, it is proposed to work the mines on a large scale. 
The difficulty in the way of increasing British trade here 
is not so much in the paucity of first-class British com- 
mercial travellers in general, but in the scarcity of those who 
speak Spanish—a language, which in spite of its extreme facility, 
is even more neglected by British commercial men than German, 
which is so much more difficult. The few British commercial 
travellers who find their way to Vera Cruz are handicapped in 
the race with their rivals by inferior linguistic and technical 
qualifications. It cannot be too clearly understood that clerks 
accustomed only to office work, and not acquainted with the 
practice and theory of a particular trade, are useless as com- 
mercial travellers professing to represent that trade. In the 
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course of last year this consulate received a great mass of cata 

logues and price lists of British manufacturers, but unfortunately 
of such varied shapes and sizes as to be incapable of reduction 
to any convenient system of filing, otherwise the catalogues and 
price lists would have been much more useful. Consuls are 
often applied to by local merchants and others for detailed infor- 
mation as to British manufactures which they are unable to 
supply; for although they are bound to be acquainted with 
the main principles and movements of commerce, they 
cannot be well up in the practical and technical details 
of all manufactures and trades. If they had a convenient 
collection of catalogues and price lists they could often 
supply intending purchasers with information which would 
lead to many orders finding there way to British houses, 
which are now given to foreigners simply because they 
are represented on the spot. For these publications to attain 
their highest degree of usefulness they should be uniform in 
size—say demy 8vo.—for convenience of reference. The cata- 
logues should be annually issued, as soon after January as 
possible, descriptive, illustrated, bound in strong boards, with 
twelve threads for attaching the monthly price lists, lettered on 
the back with name of firm, manufactures, and dates. Price 
lists should be issued monthly, and refer to the catalogues by 
letters, lines, numbers, pages, or other consecutive marks to 
facilitate reference. All additions to or modifications of cata- 
logues should be so printed and paged as to allow of their being 
easily added or substituted. The conditions as to payment 
should form the first page of the catalogue; and in the case of 
firms not possessing a world-wide reputation, a reference to a 
well-known banking house as to stability might with advantage 
be added. The question of systematising catalogues and price 
lists might be advantageously considered and dealt with by the 
Chambers of Commerce. If any convenient and simple system 
could be agreed upon, this Consulate would be only too glad to 
do what might be necessary in the way of forming a general 
index to the collection of catalogues and price lists, and of 
facilitating reference to them by local merchants and others 
interested in commerce. In the absence of all system but little 
can be done with the mass of catalogues and price lists sent 
to the Consulate, differing as they do from each other 
in period of issue, plan, size, aud nearly all assuming that the 
foreign reader has a complete technical acquaintance with the 
trade. The house which conformed most to the above require- 
ments was that of John Birch and Co., of Liverpool, whose illus- 
trated catalogue and corresponding price lists form a most useful 
work of reference in countries requiring engineering and mining 
development. The progress of this, like that of other States of 
the Federation, has been retarded chiefly by Protection, which 
increases the costof production of exports,and by the dearness and 
scarcity of communication. The principal railway communica- 
tions are the Mexican-English main line to Mexico City, and the 
Mexican Railway branch line to Jalapa. The main line, about 
264 miles long, carries 375,000 passengers a year at froin 1d. to 
3d. per mile, and 280,000 tons of goods at from 1}d. to 5d. per 
ton per mile. The Jalapa branch is a tramway, and carries only 
12,000 tons of goods a year owing to its high charges, 5d. to 10d. 
per ton per mile, preventing the company from competing suc- 
cessfully with donkeys and mules carrying freight on lines 
parallel to the tramway. The country can only be developed 
by a cheaper railway, and there is a fair chance of such a 
line—the Interoceanic—being made. This railway is intended 
to pass from Mexico City vid Puebla and San Marcos to Vireyes, 
145 miles, and thence rid Jalapa to Vera Cruz, 120 miles. The 
former part will be completed in a few months, and the exten- 
sion to Vera Cuz by the end of next year. The new line being 
about the same length as the Mexican Railway and narrow 
gauge, can be constructed for from £7500 to £8000 per mile, 
or a total of £2,000,000, i.c., less than one-fourth the cost of 
the old line. The concession for this line has been granted to 
Lord Gosford, the representative of certain English contractors 
and engineers. The terms of the contract are that four years 
are allowed for the construction of the line, the cost to be 
£2,000,000 in 5 per cent. bonds, if finished in three years 
£2,250,000, in two years and a-half £2,500,000, in two 
years £2,600,000, in eighteen months £2,700,000. To an 
observer on the spot it looks as if the new line will 
pay. The Mexican Railway cost £8,070,000, and though 
its high fares and rates reduce its trafic to a minimum, 
it carries 280,000 tons of freight and 375,000 passengers a year. 
If the Interoceanic carries at cheap fares and rates its traffic 
must be considerably greater, and cannot fall short of 400,000 


| tons of freight and from 400,000 to 450,000 passengers a year. 


Taking the freight at 1d. per ton per mile, and the passengers at 
1d., 14d., and 2d. per mile, upon a volume of traffic but little in 
excess of that carried at high rates by the Mexican Railway, the 
calculation of the probable income of the new company is satis 








factory. The estimate is :— 
From $90,000 tons of goods .. £135,100 
», 445,900 passengers .. +» 138,750 
268,850 
Less working expenses, 40 per cent. 107,540 
8 per cent. on £2,000,000, estimated cost of new line.. £161,310 


The new railway will tap a very rich country, agricultural and 
mineral, the cantons of Coatepec, Jalacingo, Jalapa, and 
Misantla, which cannot produce up to one tenth of their capa- 
city for want of a road to market. Another important projected 
line is a railway commencing at some station on the Mexican 
Railway near Puebla and running to the capital of Oajaca and to 
Salina Cruz, on the Tehuantepec isthmus. This concession has 
been secured by the firm of Bower, Scott, Read, and Campbell, 
of London and Mexico. The line is about 400 miles long, and 
runs through a country mountainous but rich in agricultural 
produce and mines. The required capital is £4,000,000, on 
which 8 per cent. is guaranteed, and the time allowed for com- 
pletion is fifteen years, but it will probably be built in half that 
time. The third public work is the construction of a tunnel, 
about six miles long, to drain the valley of Mexico. The cost of 
the work is to be £400,000. An English syndicate has made all 
arrangements for the construction of the tunnel, which 
will be of the test value to the city of Mexico, and may 
change its well-known unhealthiness into the opposite, 
besides being of considerable advantage to agriculture in the 
low-lying parts of the valley. There are several other important 
public works for which capital is sought. In April, 1887, the 
Government concluded with Mr. A. Cerdain a contract for the 
completion of the port breakwater so as to form a pier for 
loading and discharging vessels in such a manner as to enclose 
the port on all sides except the south, and so protect it from 
the “northers” and the heavy seas brought with them. The 
breakwater is to be 3281ft. long, 96ft. wide, and to cost 
£900,000 if completed in five years ; if within four years this 
sum is to be increased by 4 per cent. The works have been 
actively proceeded with, and their completion will be an 
immense benefit to the port, as vessels will be enabled to dis- 
charge and load continuously, instead of losing about 100 days 
per annum as at present, and the pier will enable vessels to dis 
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charge alongside instead of by lighters, which, besides wasting 
time, increases the charges on the goods by from 4s. to 8s. per 
ton. The attention of the English is being directed to this as 
yet undeveloped country, and a considerable amount of capital 
is being invested in large estates and mines, from which im- 
portant results to English trade will follow, 








PROJECT FOR SUPPLYING PARIS FROM THE 
WATERS OF LAKE NEUCHATEL. 

M. Rirrer brought before the Company of “ Ingénieurs 
Civils,” ata meeting which took place on the Ist of June, his 
proposed scheme for supplying Paris with water. An account of 
this is given by the Annales Jndustrielles as follows :— 

M. Ritter makes a rapid survey of the divers points con- 
cerning the execution of the works relating to his project. 
First, he proposes that two submerged tubes should be 
employed, in order that all repairs may be effected with- 
out hindering the supply of water. These tubes are to be 
immersed by means of four large boats, each tube being 
fixed at the extremity to the masonry of the aqueduct by 
a strong shaft, round which it can turn; this system gives 
every security and facility for placing them. The mechanical 
perforation of the large tunnel through the Jura mountains, by 
means of perforators mounted on carriages and driven by com- 
pressed air, will be greatly facilitated by the favourable 
nature of the rocks which have to be pierced. The limestone, 
is a semi-hard rock very easy to perforate ; the length of the 
tunnel through this mass would be only about 500 metres. 
The rock of the Upper Jura is somewhat harder, but 
also very favourable for working; the drills can easily 
perforate spaces of 1°50m. every two hours, or 0°75m. per 
hour, which, counting the time for clearing away the materials, 
bringing back the carriages, &c., which takes as long as the 
boring itself, represents a progress of seven metres every twenty- 
four hours, the work being continued night and day by relays of 
men every eight hours. The length of perforation through the 
Upper Jura will be 74 kilometres. Then comes the Oxfordian 
or Middle Jura, mostly of a marly nature, which would require 
the lining of the aqueduct tunnel, as well as the various marls 
of the lower beds crossed by the tunnel. The boring of the 
Oxford strata would be somewhat easier than that of the lime- 
stone rocks of the Upper Jura. In this region, therefore, it 
may be reckoned that the progress made would be from 
7 to 8 metres. Next came the oolite strata, a part of 
which, known under the name of pearly flag-stone, would 
present greater difficulty, and through which the rate of rapidity 
of perforation by the drills would be diminished by 20 per 
cent., and would even descend for certain crystallised layers to 
1 metre for every two hours’ work, or 0°50m. per hour. 

However, the advancement made through these beds of the 
oolite group would be on an average at least 6 metres per day 
on account of the softer soil of which they are in a great 
measure composed, The length of perforation through this 
mass would be 10 to 11 kilos., and it would not be necessary 
here to face the tunnel except at the crossing of the Bathonian 
beds. Following these is the Liasic rock, the middle part of 
which is of schistose limestone, not very hard, and the lower 
part of limestone known as gryphée limestone; about a third of 
this portion would require the walls of the tunnel to be faced 
with brickwork ; its length would be about 6 kilos., and about 
8 metres per day would probably be the rate of excavation. Then 
comes the trias formed of sandstone, chalk, &c., through this, if 
the calculations are realised, the perforation would be equally 
easy ; facing would, however, be necessary for more than half of 
the length. These rocks, on the lower strata of which it is more 
difficult to pronounce, present no difficulty as to hardness, as 
the cuttings made through them in Switzerland have shown. 
There would then be no primitive strata with hard and crys- 
talline rocks to traverse. The probability is, therefore, that the 
tunnel could be bored at an average speed of 7 metres per day. 

The perforation of the longest portion of 18 kilos. would take 
about 1300 days, or less than four years. But to arrive at this 
result it would be necessary to work with two headings, one at 
the base and the other at the head, and to proceed immediately 
to scatter the débris over as large an extent as is compatible 
with the quantity of material. There being a considerable 
quantity of labour available for the execution of the work, it 
might be accelerated, especially the clearing. M. Ritter quotes 
the figures he has taken as a basis for his calculations, and esti- 
mates the expense at 1500f. per metre for piercing the large 
tunnel, and 800f. only for the smaller ones, their section being 
taken as 26 to 28 current metres. The works would be lighted 
by the electric light, produced by dynamos worked by the 
engines for general use. The expense of a complete instal- 
ment with two carriages of eight perforators, each with their 
relays ; the compressors of 6 kilogs., pressure furnishing the air 
necessary for the engines, is estimated at 300,000f., not com- 
prising the engines employed for the water supply. The engines 
for the works are included in the estimate. M. Ritter points 
ont that these statements are founded on the estimates of first- 
rate constructors, who have executed the greater part of the 
principal tunnels recently made, particularly those of the Alps. 
Referring to the syphons, their diameters of 2°50 and 2°00, 
and the calculations as to discharge, have been drawn from the 
old formulas of Darcy, but M. Ritter reckons upon profitting by 
the excess of speed which results from the remarkable work of 
M. Vallot, facilitating the more exact calculation of the dis- 
charges, and giving for the cases in question an increased speed 
of nearly 18 per cent. for one of the diameters and 10 per cent. 
for the second, The syphons of plate iron are estimated at 
500f. the ton; in certain similar works the price has not been 
more than 450f. Every 200 metres at least an expansion 
joint enables the pipes to be lengthened or shortened. The 
aqueduct bridges will be constructed of cement concrete, 
which should cost. 35f. the cube metre. A great number of 
works executed by M. Ritter have proved to him the possibility 
of executing the numerous aqueduct bridges at the prices he 
indicates. However, he is at present calculating the net price of 
the works for crossing the highest ravines with piles and aque- 
ducts of iron, the latter formed of two cases filled with concrete, 
covered over with a roof to prevent the water from being heated 
by the sun, Concerning the repairing of the masonry, M. Ritter 
explains that during its execution the water could easily be 
made to pass through a provisional canal of plate iron sus- 
pended to the girders which support the aqueducts, The 
question of how to cut the trenches for the aqueduct as 
rapidly as possible has been a subject of much considera- 
tion, and M. Ritter thinks that this kind of work can 
be done economically without removing the upper earth. 
M. Ritter explains his system of staging, making rigid arches 
supporting a kind of roof, which enables the rubbish to be carried 
off, by sustaining the earth of the vault and resisting its lateral 

st. By means of levers, the navvy advances each outer 
lagging of the length excavated to the frame, placing by degrees 
and uniting the pieces of a fresh frame, and so on. The masons 





follow the navvies. This system would render the slight varia- 
tions in the depth of the soil of little consequence, and would 
considerably economise the length of the aqueduct. 

The expense of the earthwork could be almost fixed, what- 
ever the depth from the surface to the centre of the work 
might be. M. Ritter concluded by reading a letter from M. 
Comtette, Counsellor of State, and Director of the Department 
of the Canton of Neuchatel, assuring him that he may rely not 
only on the sympathy but the support of the authorities in 
carrying out his project. Not only, adds M. Ritter, would this 
scheme be favourable to France, an important part of the popu- 
lation of which would be abundantly supplied with excellent 
water, but it would be to the advantage of the Canton of 
Neuchatel. In the first place, by the indirect realisation of a 
number of projects in connection with the making of the great 
tunnel; and secondly, because it would participate in some 
degree in the profits of the enterprise, which promises to be 
remunerative. It would be a real association of interest between 
the two parties; and on this basis the new aqueduct would 
assuredly be the most solid bond of union between the two 
nations, 








ENGINEERS AND THE CIVIL SERVICE. 


THE following letter by Professor FitzGerald will be read with 
interest :— 





Engineering-school, Trinity College, 
Dublin, June, 1888 

Dear LORD ASHBOURNE,—As you have requested ms to draw up 
a statement of the claims of engineering schools to be recognised 
by the Civil Service Commissioners as affording part at least of the 
technical training required of candidates for Engineering Civil 
Service appointments, I send you the following account :— 

Allow me, in the first place, to state that I am not advocating 
the claims of our engineering school here as in any way distinct 
from that of many other excellent engineering schools that exist. 
For instance, the Indian Government is so fully convinced of the 
absolute necessity for a proper technical school training for engi- 
neers, that it requires all candidates for Indian engineering 
appointments to go through Cooper’s-hill Engineering School ; and 
yet the Home Civil Service do not in any way even recognise the 
very same technical training given to other students who stay at 
home as of any value at all. 

The instruction given in engineering schools is of two kinds :— 

I.—Lectures and demonstrations in mathematics, mechanics, 

physics, chemistry, geology, &c.; and in the theory and 

practice of engineering, surveying, &c. &c. 

11.—Practical training— 

(a) Practical work in laboratories and workshops in 
mechanics, machines, physics, chemistry, and field 
work in geology. 

(b) Drawing and office work, including designing, making 
out specifications, taking out quantities, &c. &c. 

(c) Practical surveying, and all manner of field work. 

(d) Inspection of works in progress. 

It will be observed what a large and impertant part of the 
training given in a school cannot be obtained in an office at all. 
All the instruction in mathematics, mechanics, physics, chemistry, 
geology, &c., and in the theory of engineering, and ail the im- 
portant Py som laboratory training in these subjects, can only be 
obtained in a school; and unless an engineer has been properly 
and practically taught these things before entering on his pro- 
fession, it is almost certain that he will never learn them. In the 
other more especially engineering parts of the course there are 
several great advantages in the school course over the office course. 
In the school, in the first piace, the student is under the constant 
instruction of teachers whose time is devoted to instructing the 
student, and explaining to him the principles upon which his work de- 
pends; and, in the second place, the course of instruction covers as 
wide a range of subjects as is consistent with teaching each properly. 
In the office, in the first place, the apprentice has to pick up what 
instruction he can, and is generally content with a rule-of-thumb 
knowledge, that may desert him at any really critical juncture ; 
and, in the second place, in any one office the work is yearly 
becoming more specialised, so that an apprentice will have expe- 
rience of only a smal] range of subjects, and, not being acquainted 
with the theory of even these, will be incompetent to engage in 
other work. 

There are, of course, certain things, such as facility in numerical 
calculation, and perhaps in the use of field instruments, acquaint- 
ance with the details of specifications in a particular class of work, 
familiarity with prices at a particular time, and an opportunity of 
seeing designs carried into execution, which cannot be as well 
obtained in school as on works. The object of a school being to 
teach, and of works being to pay, neither can completely supply 
the place of the other. As a course of technical training fora 
young engineer, the school course is out of all proportion the more 
important. What can be learnt from the office course will certainly 
be acquired, while what can be learnt from the schoci course will 
hardly ever be acquired, unless learnt before beginning the practice 
of his profession. In this age of technical education it is practically 
certain that in a few years no engineer will be recognised as such 
unless he has had a proper technical school education, just as in the 
medical profession it has long ago been recognised that, without a 

roper medical school education, it is impossible for a doctor to 
earn the many sciences upon which the successful practice of his 
profession necessarily depends. 

Eminent engineers, who have had experience of students taught 
in engineering schools, held opinions similar to those here enunci- 
ated. Our late professor of engineering, Mr. Crawford, whose 
engineering experience is world-wide, is of this opinion. Mr. 
Bindon B, Stoney, engineer to the Dublin Port and Docks Board, 
is of the same opinion. Both these have had experience of school- 
trained students, and think that the proper course for a young 
engineer to pursue is to go through a course of instruction in a 
poe iF my soe school, and then to go for a year on works. 

hey consider that a year on works is required to complete the 
education of an engineer, and they think that a short time on 
works is quite sufficient for a student who has already gone through 
an engineering school. Mr. Stoney, for instance, takes students 
who have been through an engineering school as apprentices for 
one year, although he will not take untrained apprentices for so 
short a term. Foreign Governments in general require all who 
profess to practice as engineers to go through a proper technical 
school training, and it isa serious difficulty in the way of English 
engineers who endeavour to obtain employment on the Continent 
that, even though they may have been trained in an excellent 
school, yet this is not recognised by foreign Governments, because 
our engineering schools are in no way recognised by our own 
Government. The Civil Service Commissioners should endeavour 
to encourage the proper scientific training of the engineers they 
receive into the public service, and they can do so by recognising 
the years spent in an engineering school as equivalent to the same 
number of years of the technical training that is now required. In 
the more important appointments, which at present require five 
i technical training, the candidate would have to supplement 

is school course by an office course of at least two years ; and this, 
in the opinion of eminent engineers, as quoted above, would be 
amply sufficient. In the case of the less important appointments, 
the school training is probably much better than what satisfies the 
Commissioners at present ; but if it is thought that the special 
qualifications of an office-trained apprentice are essential, they can 
easily secured, by requiring in every case at least one year’s 
office experience, 
The Civil Service Commissioners should, before recognising any 


engineering school as giving the instruction qualifying a candidate 





to compete for an appointment, inspect the school, and see that it 
is properly po cae and has the means and teachers required to 
teach what it professes. For instance, in some schools there is no 
special instruction in architecture, and this special teaching should 
be required of any school that was recognised as qualifying 
candidates for specially architectural appointments. Similarly, in 
the case of mechanical engineering, some schools have not the 
means of teaching it properly, and these schools should not be 
recognised as qualifying candidates for specially mechanical 
engineering appointments. A school that teaches civil engineer- 
ing should be recognised as such, and only as such ; and similarly, 
one that -_ teaches mechanical engineering should be recognised 
only as such. In the case of medical appointments, tie state 
recognition of schools is already fully carried out, so that there can 
be no insuperable difficulty in doing the same in the case of the 
engineering appointments. 

If the Civil Service Commissioners require further information 
as to the instruction imparted in engineering schools, it would be 
well for them to inspect University College, London, the City and 
Guilds of London Institute, and Cooper’s Hill, all of which are easy 
of access from London; and if they require further information, 
they had better appoint some competent committee to inspect and 
report to them generally as to the training given in engineering 
schools, and as to whether they give a technical training that the 
Civil Service Commissioners would recognise as equivalent to some 
years spent in an office, and, if not, how the schools should modify 
their conrses so as to give this instruction. Statements as to the 
nature and value of instruction, made by those interested in it and 
responsible for it, are not so valuable as independent testimony. 

In conclusion, I would earnestly press upon the Civil Service 
Commissioners the very great desirability of their encouraging 
scientifically trained candidates to apply for appointments in the 
Civil Service. The application of scientific principles to engineer- 
ing is the special feature of our age, and instruction in these prin- 
ciples, and practical training in their application, should be part of 
the training of every engineer, and this can only be acquired in a 
properly ——_ school A want of familiarity with details 
will surely be remedied, but a want of scientific knowledge will be 
a lasting cause of danger to the public.— Yours very truly, 

GeorGE Francis FitzGERap, M.A., F.R.S., F.T.C.D., 
eg. Eng. Sch., Trin. Coll., Dublin. 








SLAG WOOL. 


AT the last meeting of the London Association of Foremen 
Engineers and Draughtsmen a paper was read by Mr. Fred. M. H. 
Jones, on ‘‘ Silicate Cotton, or Slag Wool; its nature and various 
uses as an imperishable non-conductor of heat, cold, and sound.” 

Mr. Jones stated that silicate cotton, or slag wool, was a mineral 
fibre produced from blast furnace slag, and is made by driving jets 
of steam through the molten slag as it runs from the furnace, thus 
drawing it out into thin glass-like threads. He showed specimens 
of ordinary slag untreated by this process, and also of the slag 
wool, both in its raw state as produced and also as prepared in 
various forms and thicknesses for a cover for boilers, pipes, walls, 
&e. He stated that there were three different makes of this 
material. The first was originally produced in Germany, at the 
furnaces of Herr Krupp, of Essen; but, from the soft nature of 
the German slag, the German-made slag wool is of very poor 
quality, and is liable to go to powder with the slightest pressure or 
vibration. There is another make of this material produced in the 
United States somewhat similar, but rather better, and in America 
it is very largely used under the name of ‘“‘mineral wool.” The 
particular make of silicate cotton, or slag wool, however, to which 
he drew special attention was the British-made material, which, 
though more difficult and more expensive to produce than the 
other makes, possesses certain qualities which make it incomparably 
superior to them. Mr. Jones explained why slag wool was such a 
good non-conductor, and mentioned sore experiments which had 
been carried out to test it in comparison with other materials, and 
quoted the following table, showing the relative conducting powers 
of heat of various boiler-covering materials :— 





Silicate cotton or mineral wool .. .. 100 
Hair felt.. .. oe ek ee Cee a ee 117 
Cotton wool .. ee 1293 
Sheep's wool.. .. 136 
Infusorial earth .. 136 
Charcoal .. 140 
Sawdust .. an 163 
Gasworks breeze .. a ee ee ee 
Wood and airspace .. .. £80 


He stated that the material was very largely used by the 
Admiralty, and engineers and shipbuilders, for covering boilers, 
steam pipes, &c., and that it was particularly adapted for uptakes, 
&c., where forced draughts were employed, and that the Midland 
Railway Company have ahout 2000 locomotive boilers ecvered with 
it. It is also used for lining refrigerating chambers and protect- 
ing cold-water pipes and cisterns from frost; and he mentioned 
a test which was made by Mr. T. B. Lightfoot, C.E., in April, 
1885, in which blocks of ice, each weighing 301b., were put 
in separate boxes, one being surrounded by 2in. of slag wool, and 
the other with 6in. of charcoal. After three days the boxes were 
opened, when the block in the case surrounded by the slag wool 
was found to be reduced to13lb., and the one in the case pro- 
tected with the charcoal was reduced to 541b., thus proving that 
2in. of slag wool is a much better non-conductor than 6in. of char- 
coal. Slag wool is now also largely used in buildings for deadening 
sound in floors and party walls, and for fireproofing floors, walls, 
joists, girders, pillars, &c., and is found to especially effective 
in protecting joists and girders. It is also largely used for lining 
the roofs and the sides of corrugated buildings in climates where 
extremes of heat or cold are experienced, and where it is found of 
immense value in protecting them against sun in summer and frost 
in winter, as well as deadening the incessant noise caused by rain 
and hail in the wet seasons. A minor but material point in its 
favour for such purposes is the fact that it does not harbour any 
germs of insect life, and is altogether free from the attacks of the 
white ant or any kind of vermin. It has also recently been 
found that if the fire grates are stuffed at the back and sides with 
silicate cotton or slag wool the heat thrown forward is increased. 








An Om Pire Line.—Abcut 3000 men were recently at work on 
the pipe line for conveying Lima oil into Chicago for fuel purposes. 
A complete survey makes the line 2084 miles long. It follows the 
Chicago and Atlantic railway track the entire distance, with the 
exception of about twelve miles, in which a cut-off of that distance 
is made, and several miles of pipe is thus saved. Four pumps, at 
equal distances along the line, will force the oil to its destination. 
The weight of seventy-five miles of the 8in. wrought iron pipe for 
the pu’ is 28°35 1b. per foot. If the weight of the other part 
of the pipe is to be the same, the total weight of the entire line will 
be 15,717 net tons. 


A CaBLE RoaD CoLuision.—A grip car, beyond control, and 
running at the rate of eight miles an hour through the business 
part of the city, caused a lively scene in Chicago one night last 
week. The Railroad Gazette says the result was three badly 
wrecked cars, many badly frightened women and children, and 
some severe contusions, but no fatalities. As a Clark-street car 
came out of the tunnel on La Salle going south, the driver applied 
the brakes, but without effect, as a strand of cable had wound 
itself around the grip, and the grip would not release. Just ahead 
of this was a Wells-street train filled with passengers. At Monroe- 
street the Wells-street train was struck and thrown in a heap into 
the gutter. Two blocks further on the moving train struck the 
curve at Dearborn-street. Here the cars became disengaged from 
pase an and ended their mad progress career by jumping the 

rack, 
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THE SHIPMAN AUTOMATIC STEAM 
MESSRS. JOHN G, ROLLINS AND CO., LONDON, ENGINEERS. 
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THE SHIPMAN AUTOMATIC STEAM ENGINE. 





THE steam engine illustrated by the accompanying engravings 
is of American origin, and is being introduced into this country 
by Messrs. John G. Rollins and Co., of London. It is a very 
compact engine and boiler, with arrangements for controlling 
the petroleum oil used as fuel, which make it entirely automatic. 
The engine is made for general and for launch purposes. The 
fuel used is refined petroleum or paraffin 
of from 110 deg. to 120 deg. flashing point. 
This is atomised by steam jet, and the oil 
steam and induced air current are blown 
into the space immediately below the boiler 
tubes, but directed by perforated tubes, 
which spread the resulting Bunsen flames. 
A small pump is attached, by means of 
which air is forced into the boiler sufficient 
to work the atomisers, of which there are 
two in the engine illustrated. As soon as 
steam is raised, a steam jet is passed to 
the atomiser, this jet being controlled by a 
diaphragm which moves under steam pres- 
sure, and gives less steam to the jet when 
the pressure rises and more to the jet 
when the pressure falls, thus making the 
working of the boiler automatic. The 
boiler is also fed automatically, so that 
no attention is required. The engine may 
be explained by an enumeration of the 
names of the parts, which are numbered 
on the engraving Fig. 2, as follows :— 
4. Boiler back. The size of a 2-horse power 
boiler back, 22in. high, 22in. broad, 2}in. 
deep or thick, outside measurements, made 
of wrought iron or steel plates, with boiler 
tubes 13in. long, ljin. diameter, made of 
wrought iron boiler tube, welded end. 
Sixty-eight of these tubes in 2-horse-power 
boiler. The 3 and 5-horse power boiler 
backs are larger, and contain more tubes. 
6. Pressure spray Bunsen burner, pro- 
jecting into fire-box or combustion cham- 
bers, each containing a flame deflector and 
a separator—two toeach boiler. 7. Steam 
dryer and separator, wrought iron. From 
this dryer steam is taken to the engine 
through pipe 25, and toa diaphragm at 15 
through the pipe 19. 33 is a boiler jacket 
or casing, consisting of an outer and inner 
shell of sheet iron, between which is placed 
a thick sheet of asbestos. This combina- 
tion prevents radiation. The boiler jacket 
is surmounted by a cast iron top, with an 
opening in the centre for the smoke-stack 
to connect to chimney. At 7 is an oil re- 
servoir tube, and at 2 are oil tubes 
leading to the spray burner or atomisers. They screw into the 
oil reservoir tube No.7. At 6 are the atomisers ; the device 
where the steam and oil are united and are thrown into the 
fire-box by the annular space seen at 6. At 13 is a lamp or 
torch, to be kept lighted while the atomiser is throwing oil and 
steam into the fire-box. 33 are steam pipes connecting dia- 


off valve in pipe No. 19. 


is obtained. 
and air. 
the fire is kept up with oil and steam. 
This valve is automatic, and will act whenever there is undue 
At 28 is a float chamber con- | They revolve “ out board ;” that is, the tops of the propellers 


steam pressure in the boiler. t > : 
The float, seen by a dotted circle marked 27 | turn away from each other. The condensing water is supplied 


taining a float. 
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more or less steam to pass to the atomisers according as the 
pressure is less or more respectively. 
18 a regulating screw, by which the diaphragm may be adjusted 
for any given admission of atomised oil. 
connecting steam in the boiler to the diaphragm, and 20 a shut- 
in pi 22 is an air pump handle. The air 
pump is attached to the back of the boiler; it is used to pro- 
duce an air pressure in the boiler to make the fire until steam 


At 17 is a spring, and at 


19 is a steam pipe 





THE SHIPMAN AUTOMATIC STEAM ENGINE, 


After a steam pressure of 5]b, or 101b. is thus obtained, 
At 24 is a safety valve. 


No. 38, so as to control automatically the supply of water to 
the boiler. 29 is a water-glass gauge to indicate the height of 
water in the boiler. In the union 39 is a strainer to feed-water 
pump. 18 is a pipe conducting the feed-water from the pump 
to the exhaust steam heater 34 and thence into the boiler. 
Steam is very rapidly raised, and the cost for fuel is given as 3d. 
per horse-power per hour. A 2-horse power engine uses about 
7 galls., and a 10-horse power engine 10 galls. of oil per day. Itwill 
beseen that theengine is fitted with a piston 
valve and automatic cut-off, and is very 
simple and compact. 





TRIPLE EXPANSION ENGINES — 
H.M.S. AURORA. 


Tue supplement we publish this week 
illustrates the twin-screw engines of the 
belted cruiser Aurora. The Aurora is of 
the same type as the Galatea, Narcissus, &c. 
She is 300ft. long, with 56ft. beam, and a 
displacement of 5000 tons, and a steel- 
faced armour belt 200ft. long and 10in. 
thick. She carries two 9°2in. guns. The 
speed is 18 knots. Our engraving has 
been prepared from a photograph. The 
engines are triple expansion. The cylinders 
being 36in. + 5lin. + 78in. x 42in. Her 
working pressure is 1301b., and on the 
trial trip they made 122 revolutions per 
minute, developing about 9000-horse power 
together. The valves are of the piston 
type, and are worked on a novel system in- 
vented by Mr. J. Parker, by whom the 
engines were designed. It is well known 
that heavy piston valves when worked at 
high speeds require to be fitted with 
cushioning pistons to take up momentum 
at the end of the stroke, and to prevent 
shock and jar in the excentrics and link 
motion. Mr. Parker utilises these balance 
pistons to work the valves, the link motion 
having nothing to do but control and 
regulate the action of the valves. To this 
end, what is known as “kicker gear” is 
provided. When a piston valve approaches 
the end of its stroke the kicker gear opens 
a slide valve which admits steam to a 
cylinder in which is a piston on the same 
spindle as the piston valve. The effort of 
the steam would at once reverse the main 
valve, which would continue to reciprocate 
independently without reference to the 
action of the crank shaft. This the link 
motion and excentrics prevent. The result 
is that the excentrics have very little to 


When the water is cold the flame is made with oil , do, and the whole valve gear works without stress or heat- 


ing, even at the very high speeds adopted. This is a very 
valuable improvement in steam engineering. ar 
The screws are 14ft. 6in. in diameter, by 18ft. Qin. pitch. 


phragm to the atomiser. The diaphragm 15 automatically con- | inside the chamber No. 26, is connected to levers No. 26 and 14 | by two independent centrifugal pumps, with 14in. suction and 
trols the fire and the steam pressure in the boiler by permitting and lever Ne. 12 to a regulating cock in feed-water pump | delivery pipes. Steam is supplied by four double-ended boilers, 
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each 14ft. 8in. in diameter by 16ft. 6in. long, with six corru- 
gated furnaces, 3ft. 6in. diameter in each. The total grate area 
is 462ft. 

The engines were built by Messrs. J. and G, Thomson, of 
Clyde Bank, and have been in every way satisfactory ; steel is 
very largely employed in their construction. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent. ) 

STEADINESS continues the characteristic of the local iron market. 
The works have mostly sufficient to do, and those engaged in the 
sheet trade cannot keep pace with demand. There is, however, 
indication that the higher prices are tending to check new business 
in some directions, mainly as regards the export trade. The 
reserve of orders which sheet makers have upon their books is such, 
however, as prevents any uneasiness, and the effect upon the 
market of the hesitancy by shipping consumers is not therefore 
very appreciable. 

Prospects of trade are suffering from the unsatisfactory position 
of the country in regard to the crops. Manufacturers view with 
seriousness the condition of the agriculturists, since, if continued, 
the present state of things must mean a sensibly diminished pur- 
chasing power. 

Prices are maintained in most departments at quarter-day level. 
These rates were not unusually high in any branch, and there is, 
therefore, little need for any revision. Best iron quotations are 
indicated in the list of Messrs, William Millington and Co., of the 
Summerhill Ironworks, who quote:—Bar iron, flats, £7 per ton; 
shutter bars, £7; horseshoe iron, £7; rounds and squares, ,/,in. 
to 2hin., also £7; small rounds and squares of jin., £7 10s. ; 
ditto, ;sin., Nos. 1 and 2, £8; Nos, 3 and 4, £8 10s.; No. 5, £9; 
No. 6, £9 10s.; No. 7, £10 10s.; No, 8, £11 10s,; No. 9, £13; No, 
10, £15; No. 11, £17. Best bars are priced at £8; best best, £9; 
treble best, £11; and treble best L.M., £13; plating bars, £7 10s.; 
and best ditto, £8 10s. Cable iron is £7 10s. per ton; best chain 
iron, £8 10s.; tang iron, £7, £8, and £9, according to quality; 
rivet iron, £8, £8 5s., and £9 15s, Angle iron ‘from piles” is 
quoted £8; best ditto, £8 10s.; double best, ‘‘from blooms,” 
£9 10s. 

Plates are quoted by the firm £8 10s, for ordinary boiler, £9 for 
best boiler, £10 for double-worked qualities, £12 tor treble best, 
£15 for treble best L.M, Sheets of jin. are £9 per ton; best 
ditto, £10. 

Unmarked iron is in moderate but not large demand, at £5 10s. 
for merchant bars, £4 17s, 6d, to £5 for common, and £5 for hoops 
and tube strips. Superior hoops are £5 5s, The present outturn 
maintains the full average of the past month or two, and, as 
regards hoops, the quantity is increasing ; but the mills could get 
through much more work. Best qualities of horseshoe and rivet 
iron are in good request from the Australian markets, and the 
requirements of the Government dockyards for treble best qualities 
also considerably help local firms, 

Sheets are fully as strong as at the quarterly meetings, and 
makers still refuse orders, except at the terms then quoted, 
Galvanisers are buying pretty freely, and there is no necessity, on 
any ground, for makers to accept other than their own terms. 
Sheets: Twenty-fours are still at £6 10s. to £6 12s. 6d., and 
twenty-sevens £7 10s. to £7 12s, 6d. The combination for main- 
taining prices continues to act unitedly, and the number of mills 
included is something over sixty, out of a total working of 
eighty-four or eighty-tive. The owners of these unassociated mills 
still pursue the policy of quoting as near Association prices as they 
can obtain. 

The galvanisers refuse to give way upon their recent official 
advance of 10s. perton. Prices keep at £11 to £11 10s., f.o.b. at 
outports, or 10s. to 12s, 6d, less at makers’ works. Spelter keeps 
strong at over £17 per ton, and this is assisting the galvanisers to 
obtain full rates. 

The starting of additional mills here and there in the district for 
sheet production is hardly favourable to the maintenance of a very 
strong sheet market; but at present there is no complaint under 
this head, while the increased product is eloquent of the excellent 
demand which exists. 

The pig iron makers are busy. In second and third-class irons 
their work is sold beyond the end of the quarter, though the best 
iron makers can hardly boast so largea sale. Some makers are 
indifferent about further business at present, and are therefore 
strong in price. Agents for the sale of imported pigs are equally 
well placed, and are fully as firm in price. The quantity of iron 
that changed hands this afternoon in .1.rmingham was not large, 
but it fully equalled sellers’ expectations. All-mine Staffordshire 
pigs are 50s. hot, and 75s. to BOs. cold blast, and cinder pigs are 
30s. Imported pigs are 41s. to 41s. 6d., and 42s, delivered for 
Lincolns, and 38s, 6d. to 39s, for Derbyshires, 

Hematites were at 53s. for No, 4 forge of the Barrow Iron and 
Steel Company, and 54s., 55s,, and 56s. for Nos. 3, 2, and 1 
foundry qualities respectively. ‘The Tredegar Company’s hema- 
tites were = as high as 54s. for No. 3 forge sorts, and 45s. for 
second qualities. This price for Welsh sorts was above what 
buyers would give, being an advance of about ls, 6d. per ton, but 
salesmen were prohibited from pting less, principals believing 
that prospects are improving. The heavy advance which has of 
late taken place in ores must, too, they say, be recouped. The 
Ulverston brands of hematites were 53s. to 60s. for forge and 
foundry sorts respectively, but the price was too high to allow of 
much business being done. 

A brisk trade is doing in imported minerals for the blast fur- 
naces, Northampton ironstone is an average of 5s, 6d. per ton 
delivered here, while red hematite ore is 14s, to 14s. 6d. at the Lanca- 
— despatch stations, with 5s, 3d. carriage additional for delivery 

ere. 

Coke is in good demand at 14s, to 14s, 6d. for common Welsh, 
17s. 6d. superior Welsh furnace sorts, and foundry sorts 19s, to 
22s. per ton. 

The manufactured coal trade is in a fair condition, the demand 
being satisfactory. As is usual at this time of the year, the forge 
coal branch is only quiet, with the pits on Cannock Chase not 
making more than four days a week on the average. Prices are 
low in both departments, and profits were never so small, Forge 
coal is 5s, 6d, to 6s, 6d, per ton, and furnace coal 7s. to 8s. House 
coal is 5s, to 7s, 6d. from the shallow seams on Cannock Chase, and 
6s, to 9s. 6d. from the deep seams. 

The result of the quarterly meetings upon the North Stafford- 
shire iron trade has been an accession of business at the mills and 
forges of the district. Buyers seem to have been convinced by 
the aspect of affairs at those gatherings that there is no pro- 
bability of effecting purchases upon better terms than the present, 
and they are consequently sending in specifications under old 
contracts, Prices show no quotable advance, but nominal quota- 
tions are more generally realised. For crown bars £5 per ton, 
delivered Liverpool is asked, and best qualities are £5 10s. Boiler 
plates are £6 15s, ; ship plates, £6 5s. In pig iron there is a fair 
amount of activity. 

Valuable Indian contracts for engineering accessories are again 
on the market. The Bombay, Baroda, and Central India railway 
Company is inquiring for wagon ironwork, wrought iron connec- 
tions and piping. bolts, nuts, and washers, and also for iron bars, 
plates, and the like. The Madras Railway Company invites tenders 
for weighing machines, injectors, copper tubes, brass and zinc sheets, 
moulders’ tools, crucibles, stocks, taps, and dies, tube expanders, 
&c. The Indian Government are about to decide on tenders for 
girders, steel sleepers, crossings, switches, fish-bolts, and plates, 
iron oy ae — &e. 

It is hardly likely that the contract for cast iron pipes which 
the Municipal Waterworks of Berlin is just now offering in this 








country will fall to this district, since we are too far from the sea- 
board to compete with the prices at which Glasgow and other pipe- 
founders will be tendering. Still, much interest is manifested here 
in the inquiry, which oe 15,000 tons, the pipes to be of 
1200 mm. diameter, and 4000 mm. clear length. It must be 
gratifying to the English ironfounding industry that Germany 
should come to this country for supplies. 

The metal-rolling branch of the Birmingham engineering indus- 
tries is still in a rather depressed condition. More particularly 
is there little work provided in copper sheets and yellow metal 
sheathing manufactures. For copper tubes produced by special 
econominal processes there is a satisfactory request, but in general 
brazed and cast tubes there is increased severity of — 
and considerable weakness in quotations, The edge-toolmakers 
are kept fairly occupied by the South American and Australian 
request, 

Hardware merchants in Birmingham report a slight improve- 
ment in the foreign demand. For Canada and the United States, 
as well as for South America and Australia, the orders under 
execution in the various branches are fully up to the average. 
The anticipation of trouble in Zululand appears to have given a 
stimulus to business with South Africa, and there is an increased 
volume of demand from India, On continental account satisfactory 
orders are arriving from Spain, Germany, and Holland. 

Mr. J. Carter, Birmingham, has received a contract, which will 
keep a cigs of his machinery employed for some time, to supply 
the medals in commemoration of the Spanish Armada’s destruc- 
tion required by the Tercentenary Committee. The Queen is to be 
supplied with two silver copies from the same mint. 

he wrought nail operatives in the Halesowen district are 
organising with the view of bringing about an increased rate of 
wages, 

A Parliamentary question is to be asked of the President of the 
Board of Trade drawing attention to-counsel’s recent condemnation 
of the South Staffordshire Mines Drainage Commission’s perform- 
ance of its functions, and inquiring whether the Board of Trade 
will take steps to remove the burdens now imposed upon the coal 
industry of the district. 

e miners on strike at West Cannock have during the past 
week created serious disturbances at Hednesford. The houses of 
colliery officials were attacked, and miners who still continue to 
work were maltreated. Several men have been arrested. The 
miners’ agents disclaim all responsibility for this riotous conduct 
and condemn it. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 


Manchester.—There is a more healthy tone generally throughout 
the iron trade of this district, and makers are holding out for better 
prices than they have had toaccept recently. In pig iron, although 
there is still an absence of anything like briskness in the demand, 
a fair amount of business has been doing, and some of the makers, 
especially of the cheaper district Swf are now sufficiently well 
sold that they are independent of booking further orders, except 
at an advance upon late rates. Outside brands offering here, 
especially good North-country foundry qualities, are also decidedly 
firmer in price. Buyers, however, are not at all willing followers 
of any appreciable advance in prices, and although they are quite 
-_— to pay rates, buying of any weight bas been somewhat 
checked by the higher prices makers are now asking. Manufac- 
tured iron is also in a rather stronger position, many of the makers 
being now very full of orders for shipment, are beginning to 
hold more closely to their last quotations, although there is still 
iron to be bought at under makers’ rates, Taking the market all 
through, the outlook is unquestionably more cheerful ; but any 
very material upward movement in prices scarcely seems within 
the range of immediate probability, and users of iron display little 
or no anxiety in this direction. The stronger tone of the market 
has, however, induced them to cover requirements as they arise, 
and there is less disposition to undersell on the part of merchants 
and dealers. 

There was not more than a moderate business doing on the 
Manchester iron market on Tuesday, but in many cases more 
inquiries were reported, and an increased weight of actual business 
being put through. With regard to prices, there was a stronger 
tone generally, and here and there advances of 6d. to ls, upon 
recent minimum rates have been asked. Lincolnshire makers, who 
have recently booked a fairly large weight of orders, are now 
declining to entertain further business, except at an advance of 6d. 
—and in some instances 1s,—per ton upon the quotations of last 
week. For forge and foundry delivered, equal to Manchester, 
36s. 6d. to 37s. 6d., less 24, are now the minimum quoted rates, 
and ls. per ton above these figures is being asked in one or two 
cases. Little or no actual business is, however, reported at the 
full advance, but makers show no disposition to give way. Local 
makers are securing a little more business, and are steady at their 
list rates of 39s, 6d. to 40s., less 24, for forge and foundry 
qualities delivered here. Derbyshire makers in one or two cases 
are finding their contracts run off more rapidly than new ones are 
coming forward, but they do not give way in price, and the 
leading firms still quote 41s. 6d., less 24, for good foundry 
qualities delivered equal to Manchester. In outside brands, the 
position of makers, as already indicated, is decidedly firmer. In 
some instances good foundry brands of Middlesbrough might still 
be obtained at 40s. 10d. net cash, delivered equal to Manchester ; 
but, as a rule, 6d. per ton above this figure is quoted. Some of 
the makers of Scotch iron show more firmness in holding to their 
list quotations, but there is still underselling by merchants and 
dealers. 

In the hematite trade the actual demand is only of a restricted 
character ; but makers are not at all pressing sellers, and their 
quotations are steadily adhered to on the basis of 51s. 6d. to 52s., 
less 24, for good No. 3 foundry qualities delivered in this district. 

A little more inquiry, which has resulted in a few small orders 
being placed, is reported in the steel plate trade; but makers are 
ready sellers at 47 5s. per ton for good boilermaking qualities 
delivered in the Manchester district. 

In manufactured iron, makers are firmer in holding to their list 
rates, as the result of the increased number of orders recently 
given out; in some few cases bars might still be got for a trifle 
under £4 17s, 6d., but this figure represents the minimum actually 
quoted price for delivery in the Manchester district. Hoops are 
firm at £5 5s. and sheets at £6 10s. to £6 12s, 6d. per ton delivered 
in this district. 

The engineering branches of industry continue mostly well em- 
loyed, and the tendency is still in the direction of improvement. 

he heavy engineering departments in one or two Lancashire 
centres are brisker than they have been for many years past. 
Boiler makers are also kept fully supplied with orders, machinists 
are very busy, and machine tool makers, as a rule, are well en- 
gaged, the only branch of any importance which is really slack 
being locomotive building, and in this some slight improvement is 
reported. There is not as yet any appreciable upward movement 
in prices, but here and there some of the leading firms are stiffening 
up upon the low rates at which work has been taken recently, and 
the tend is tionably towards an improvement in this 
direction. The wages question, so far as Lancashire is concerned, 
may now be regarded as practically settled. All the leading firms 
in the Manchester district have conceded the advance, and the 
return to the old rate of wages ruling in 1886 has—with the excep- 
tion of the Lancashire and Yorkshire works at Horwich, where a 
settlement of the matter is pending—been carried out in all the 
other principal Lancashire industrial centres. ‘The returns of the 
trade union societies continue favourable, and that of the Steam 
Engine Makers’ Society is again of an encouraging character. 
Notwithstanding a number of disputes pending in the North of 
England, and with one or two minor firms in Manchester, with 
regard to wages, there is a further improvement in the returns as 








to employment, the number of members actually in receipt of out- 
of-work donation being little more than 14 per cent. of the total 
membership. 

The returns of the Amalgamated Society of Engineers, although 
this organisation is not in quite so good a position as the Steam 
Engine Makers’ Society, are also satisfactory, and show only about 
4 per cent. of members actually in receipt of out-of-work support. 
In some departments there is an exceptional demand for men, and 
half-a-dozen of the principal Lancashire branches of the Steam 
Engine Makers’ Society, numbering upwards of 800 members, 
which less than six months ago had over 100 out-of-work members 
on the books, have now not more than four members out of 
employment. 

Messrs. Kendall and Gent, of Manchester, have just completed 
fora foreign firm, a large specially designed double-headed hori- 
zontal boring machine, for boring out the cylinder valves of Corliss 
engines. Itisalso adapted for drilling, tapping, and inserting the 
gland, studs, and all the flanges. The machine consists of two 
main uprights carrying the saddles, which have steel spindles 4in. 
diameter, with a continuous traverse of about 5ft.; these two 
standards are mounted on a transverse bed, with adjustments for 
different lengths of cylinders. The opposite ends of the boring bars 
are carried in stays, similarly mounted upon a transverse bed. 
The main spindles are driven with either single or double gear, as 
may be desired, and in either direction, and are adapted for either 
boring or drilling. The self-acting feed motion is positive, and so 
arranged that it can be instantaneously changed from the ordinary 
feed in boring to the quick feed in finishing. Each head is 
capable of boring holes at any point of a vertical surface 
6ft. square. The machine is so arranged that the main 
cylinders, and all the Corliss valves can be bored at one setting of 
the bed, and all the motions are self-acting, so that when desired 
this machine can also be used for milling over the surfaces, The 
firm had also in hand, when I visited their works, a newly designed 
three-spindle drilling machine of medium size, in which the drills 
are arranged so that they can be worked by one attendant, and yet 
changed each to a separate motion. The machine is fitted with 
independent feed and withdrawing motions, as well as independent 
compound tables. 

In the coal trade the demand for all descriptions of round coal is 
very quiet, and collieries are not running more than about four 
days a week, with a good deal of stock accumulating even out of 
this limited output. House fire coal is in fair request for the time 
of the year, but there is some pushing to effect sales in anything 
like quantities. The lower qualities of round coal, used principally 
for inland trade and manufacturing requirements, are in moderate 
request, but supplies are largely in excess of the necessities of con- 
sumers, and there is only a dul] shipping trade doing. With the 
exception of some of the very inferior descriptions of slack, engine 
classes of fuel are meeting with a brisk sale, and the better classes of 
slack are becoming decidedly scarce, Prices are somewhat irregu- 
lar where quantities have to be moved, but the ordinary market 
rates remain about as last quoted. At the pit mouth best coals 
averaze 8s. 3d. to 8s. Sd., seconds 6s, 9d. to 7s., common house fire 
coals 5s. 6d. to 5s, 9d., steam and forge coals 5s. to 5s, 3d., burgy 
4s, 3d. to 4s. 6d., best slack 3s. 6d. to 3s. 9d., and common sorts 
2s. 3d. per ton upwards. For shipment good ordinary steam coal 
delivered at the ports on the Mersey still brings about 6s. 9d. to 
7s. per ton. 

Barrow.—There is no change to note in the condition of the 
hematite pig iron trade. Orders are coming to hand freely, and 
makers are for the most part well employed. This, of course, is, 
comparatively speaking, because about one-third of the furnaces 
on the West Coast are out of blast. The business doing is largely 
on foreign and colonial account, and the better feeling which is 
noticeable in colonial affairs has considerably encouraged commercial 
transactions in pig iron. Prices show an improvement on the week, 
and are quoted at 43s. per ton for mixed numbers of Bessemer iron 
net, f.o.b., and 42s, 6d. for No. 3 forge and foundry iron. This is 
an advance in prices equal to 6d. per ton on the week, and the 
prospects are in the direction of a still furtherimprovement. This, 
no dbubt, is being brought about to a large extent by the fact that 
a further reduction in the stocks of iron held in the district has 
been made during the week. In the West Cumberland district 
stocks of hematite warrants have been reduced during the week 
by upwards of 1300 tons, and in the Furness stocks an equal 
reduction has taken place. This diminution of stocks held is, 
however, in continuance of a gradually lessening process which has 
been going on for weeks, and at present stocks may be looked 
upon as fully 20,000 tons smaller than they were two or three 
months ago. There is therefore every reason in this fact, and in 
the prospect of further clearances, for the firmer tone in the market, 
for the improvement which has lately set in, and for the more 
cheerful anticipations which are indulged in for the future. It is 
confidently expected that prices will soon show a further advance, 
In the steel trade there is very brisk tone, and all departments are 
busily employed. Steel rails are the chief feature of the output, 
and orders are very largely held, both on home and foreign account, 
full activity being assured up to the end of the year. £3 17s. 6d, 
is the quotation for heavy sections of rails this week, and light sec- 
tions, which are not so fully in demand as are the heavier class of 
rails, are quoted up to £4 6s. perton. In all other branches of the 
steel trade there isa steady activity which is likely to continue 
throughout the year. Shipbuilders and engineers are busier, but 
are not in receipt of any new orders, although tenders have been 
sent out for some very large undertakings. Iron ore is in steady 
and regular consumption, at prices varying from 9s. to 11s. 6d. per 
ton net at mines. The capital for the Barrow Chemical Wood Pulp 
Company has been subscribed in full, representing £120,000, and 
contracts are tendering for the work of erecting the necessary 
buildings at the Salthouseend of the Cavendish Dock. It is expected 
the new industry will improve the shipping trade of Barrow both 
in respect to imports and exports. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Ere this appears in print the Sheffield Chamber of Commerce 
will have held a meeting to consider the feasibility of constructing 
a ship canal from Sheffield to Goole. There is little doubt that the 
Chamber will decide in favour of the scheme, which is absolutely 
necessary if we are to prevent the trade in railroad material 
following steel rails and ship-plates. Indeed, some of our people 
are sanguine enough to imagine that if we had water communica- 
tion to the Humber we could not only retain these great trades, 
but bring back the rail trade. In that view, despite our many 
advantages, I can scarcely coincide. A trade once gone rarely 
returns, and the rail trade is now so completely gone to the coast, 
and capital has been spent so abundantly upon it there, it seems 
altogether out of the question to restore it. The best thing we 
can do is to stop the coast-ward flow of our heavy industries, It 
is useless railing at the carrying companies. They cannot ibly 
be expected to carry rails at a lower price than cost, aed unless 
they do that manufacturers in inland towns can never compete 
with those who have their works situated at or near the port of 
delivery. 

Messrs. Newton, Chambers, and Co., the Thorncliffe Ironworks, 
near Sheffield, have been successful in the competition for supplying 
the ironwork required for the new sewage works of the Metropoli- 
tan Board of Works at Crossness. The contract represents a 
weight of about 1400 tons. Generally, in the manufactured iron 
trade there is little alteration, and a very slight business is reported 
at the foundries. Bars and hoops make from £5 per ton upwards 
in the ordinary qualities; plates, angles, and tees remain unaltered. 
There has of late been an improved demand for stoves and plates 
and builder's requisites; but it cannot be said that even in these 
departments business is at all brisk. 

e condition of the rolling mills is a pretty fair index to the 
general state of the Sheffield trades. One of our leading mills, 
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the Tinsley Rolling Mills Co., report a profit which enables pay- 
ment of a dividend of 12s. per share, equal |to 10 per cent., and 
permits of £200 being written off improvement account, and £468 
tu be carried forward. Last year only £75 was carried to next 
year. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

At the Cleveland iron market held at Middlesbrough on Tuesday 
last, the attendance was good, and a considerable amount of 
business was done, at an advance of 6d. per ton on last week’s 

rices. Merchants, as well as consumers, are now eager to buy, 

ut makers will not commit themselves for large quantities, nor 
for forward delivery. The prospects of producers are brighter 
than they have been since the beginning of the year, and there 
is every probability that still higher values will be realised. 

On Tuesday the price current of No. 3 G. M. B., for prompt 
delivery advanced to 32s. 6d. per ton. Some makers held out 
for 33s., and for certain special brands that figure was actually 


ida, 

For delivery over the three months ending October 31st, 32s. 9d. 
is quoted : and for delivery to the end of the year 33s. 

There is but little forge iron in the market, and its value has 
risen from 31s. to 31s. 6d. per ton. 

A moderate amount of business is being done in warrants, and 
prices are steadily advancing. On Tuesday sales were made at 
32s. 8d. per ton, against 32s. 3d. a week previously. 

The market is daily gathering strength from the continued 
decrease in stocks. On Monday last the quantity held in Messrs. 
Connal and Co.’s Middlesbrough store was 268,635 tons, which 
represents a reduction of 7341 tons during the week. 

Shipments from the Tees continue very satisfactory. Up to the 
23rd of this month, 66,802 tons were sent away, that being about 
10,000 tons more than during the corresponding portion of June. 

The demand for finished iron continues = and prices are 
well maintained at the same rates as were quoted last week. 

Mr. Waterhouse’s report for the two months ending June 30th, 
and addressed to the chairman and members of the Board of Con- 
ciliation and Arbitration for the Manufactured Iron Trade of the 
North of England, has just been issued. It certifies the average 
net selling price per ton to have been £4 13s. 103d., as against 
£4 13s, 6d. for the previous two months. This is a very slight 
difference indeed, and by no means justifies the notion prevailing 
among workmen that the times are much better for their em- 
ployers than they were. The total output for the period under 
consideration was 54,649 tons, as against 50,289 tons for the 
previous period. This is equivalent to an increase in the volume 
of trade to the extent of 8 per cent., certainly a satisfactory 
indication, and beneficial alike to employers and employed. 
Turning to the details of the report, it appears that of iron rails 
only 215 tons were made and sate the entire district, and there- 
fore they are scarcely worthy of consideration. Plates increased 
in output by 4012 tons, and in price by 9d.; a circumstance which, 
taken with the fact that the previous ascertainment also showed a 
substantial increase, entirely justifies the restarting of works 
making this speciality, so far as as already taken place. The 
output of bars has decreased by 410 tons, and the price has 
increased by 2d. per ton. Of angles, 866 more tons were turned 
out, but 1d. per ton less had to be accepted. The increased volume 
and price, so far as it goes, may be said to be almost entirely due 
to the increased demand for iron plates. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a decidedly improved tone in the Glasgow iron 
market this week, with a fair business at prices which exhibit an 


advance on those prevailing a week or twoago. The past week’s 
pig iron shipments consisted of 3906 tons sent abroad and 5018 


coastwise, the total of 8924 comparing with 7747 in the same week 
of last year. Scotch pigs are now in better request, not merely for 
use here, but the demand on the part of England is reported to be 
materially increasing. The reduced difference in price between 
Cleveland pigs and Scotch is tending to augment the consumption 
of the latter at home. There are eighty-five furnaces in blast in 
Scotland, as compared with eighty-two at this time last year. 

The current values of makers’ pig iron are as follows :— 
Coltness, f.o.b. at Glasgow, No. 1, 48s., No. 3, 43s. 6d.; Langloan, 
44s, 6d. and 41s. 6d.; Gartsherrie, 44s. 6d. and 42s. 6d.; Summer- 
lee, 48s, and 43s.; Calder, 46s. 6d. and 40s.; Carnbroe, 39s. 6d. and 
37s. 6d.; Clyde, 43s. 6d. and 39s. 6d.; Monkland, 39s. 6d. and 
37s. 6d.; Govan, at Broomielaw, 39s. and 37s. 6d.; Glengarnock, at 
Ardrossan, 43s. and 39s.; Eglinton, 38s. 6d. and 37s.; melling- 
ton, 40s. and 38s.; Carron, at Grangemouth, selected, 50s. 6d., 
No. 3, 43s.; Shotts, f.0.b. at Leith, 44s. 6d. and 43s, 

As a consequence of the briskness in the steel trade, there has 
been a better market for hematite pig iron, the prices of which 
have within the last few days been up about 2s. a ton from the 
lowest point. There is, however, only a very moderate inquiry for 
Cleveland pigs, the imports of which are somewhat behind what 
they were at this date last year. 

The steel and manufactured iron trades are in a promising con- 
dition. It was feared that there might be some trouble with the 
workmen on the question of wages. The masters admit that the 
men have worked steadily and well, and have hitherto been 
sensibly forbearing in this matter. As regards the iron branch, it 
has been the custom to regulate wages by the changes in the North 
of England ; and as the report of the Northern Conciliation Board 
on the state of trade there for the last two months does not warrant 
any change, it is unlikely that the Scotch operatives will move for 
advanced wages at present. 

There has been a fair business in the coal trade in the past week, 
the shipments embracing 5912 tons at Ayr, 3605 at Granton, 15,999 
at Grangemouth, 2092 at Greenock, 2806 at Irvine, and 5899 at 
Troon. There is no change of consequence to note in the prices 
either of domestic or shipping coals. 

The exports of manufactured goods from Glasgow in the past 
week included locomotives and tenders for India and the Cape 
worth £10,000, machinery £14,800, sewing machines £2584, steel 
goods £9450, and general iron manufactures £32,700. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

A LARGE number of men are out in the Ocean collieries this week 
on account of a difference with the bankers. The contention is 
for only about penny per day per man, so the strike is not expected 
to be of any duration. It makes one suspicious that men at an 
advancing market as a good time for contention, under the im- 
pression that coalowners will give way more readily. This strike 
affects 7000 men. 

The coal trade is very brisk, and so far there is no appearance of 
any falling off. The inquiries are well maintained, ates are 
booked freely at best prices. 

Quotations this week are as follows:—Best steam as quoted by 
certain coalowners, 10s. 6d. ; first-class 4ft. Mertbyr steam coals, 
10s, 3d.; second-class steam coals, 9s, 3d. to 9s, 6d.; Mcnmouth- 
shire, 8s. 6d. to 8s. 9d. 

_I bear of a good mixed coal, 9ft. principally, being still sold at 
pit for about 6s. 3d. This would be equal to 8s. 6d. at Cardiff. 
Small steam is in abundance at 4s, 3d., though some qualities are 
realising 4s. 6d. 

House coal continues in its exceptional good form. The summer 
prices have been even superior to those of the winter, and coal- 
owners are looking forward with anticipation. Present prices are : 





—Rhondda, 8s. 6d.; small, 6s, 9d. Less notable varieties figure as 
follows :—Large at pit, 6s.; small, 5s. 

It must be admitted that, while the coal trade generally in Wales 
is in a most hopeful state, there are many coalowners who do not 
believe in its permanency. One remarked this week that he feared 
a sudden crash. It is in the power of a few large coalowners at 
any time to give a temporary buoyancy to the steam coal market 
by stocking the coaling stations, but this does not account for the 
present condition of the coal trade, which has now lasted several 
months, and as yet shows well for the future. 

Pitwood is steadily advancing, and holders of stocks are asking 
17s., some parcels selling at 16s, 9d. 

Patent fuel is in good demand. Nearly 7000 tons were exported 
from Swansea last week. Prices are advancing. Latest, 8s, 9d. to 
9s. per ton. 

Late quotations for coke are maintained, and it is not at all 
unlikely but that some of the disused Monmouthshire coke ovens 
will be put into order. The demand for the best Rhondda coke is 
well kept up. 

There has been a good deal of feeling aroused se result of 
the Lords Committee on certain Welsh Bills. The Rhymney and 
Barry obtained a little, but not all the concessions they wanted. 
The Bute Docks had a large slice of comfort, unchallenged. The 
Taff obtained security from the Barry Dock having a railway 
across its lines to the Rhymney coal fields, and Barry obtained 
some concessions, but failed to get an import dock; so all are 
tolerably pleased, yet not thoroughly. I rather fancy that the 
clear exposition of the position and prospects of Cardiff as a large 
future import place, which appeared lately in these columns, was 
not thrown away. 

Another subject debated on ‘Change was the proposed omission 
of plates from the American tariff. If this should pass the Senate, 
the effect on the plate industry in this country would be most 
beneficial, and not only to tin-plates but to the steel trade. 

Prices are firm this week with a decided upward tendency. 
Last quotation for tin was an upward one, £87 17s. 6d. Tin-plates 
are as follows—but business forward at these prices is difficult to 
tix —cokes, 12s. 6d. to 12s. 9d.; Bessemers, for which the demand is 
strong, 12s. 9d. to 13s.; Siemens, 14s. to 13s. 6d.; ternes, from 24s. ; 
charcoals, from 15s. 6d. The exports last week from Swansea of 
tin-plates were the heaviest of the year—81,470 boxes. 

The pig iron trade is firmer. Rai's only in moderate require- 
ment; iron ore advancing on account of freights becoming higher. 
Tin-bar maintains its leading position. 

The proprietary have conceded an advance of 5 per cent. to the 
Ocean colliers, in anticipation of the next audit. The unfortunate 
action of the hauliers, to which I have referred, threatens to jeopar- 
dise this. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THE iron markets here continue very quiet, and little change 
from last week is noticeable. While one convention has died out, 
another has almost come to life again, namely, the sheet iron 
syndicate, which, though not actually signed, is on the best road to 
it, as only one small mill resists the temptations offered ; but with 
all this it will stand on most fickle ground, as the arrangements 
that alone could be come to amongst the different conventions are 
only of a very loose kind, and the general opinion is that the 
duration of this combination will not be for long. At Siegen and 
Dortmund the offices for sales are to be established under the 
appellation of ‘‘The West German Iron Sheet Association.” 
Another attempt is also being made to resuscitate the defunct wire 
nail convention, all of which is taken for a promising sign, and 
inspires confidence and hope for the future. From this it may be 
gathered that it requires very little to create such sentiments in 
the present condition of trade in this country. The twenty-seven 
blast furnaces in Silesia continue their full output, and there is 
good sale for all they make at firm prices, whether for forge or 
foundry purposes, and considerable exertions are required to find 
sufficient iron ores of good quality and cinders to keep up their full 
production. The vast inundations of the spring have made renewals 
of various kinds necessary, and this gives good employment 
on railway and dock work, bridge building, and constructive 
iron work and foundries, beside the brisk land sale of wrought 
iron, so that the mills and forges are also made busy, plates, sheets, 
and sectional iron being in high request, the foreign demand 
having also increased. The base convention prices remain un- 
altered as yet, and are, for merchant bars, M. 140 to 142°50 ; sec- 
tional sorts, 150 to 160; and plates, 160 to 165 p.t. at works. 
Spelter shows a falling tendency, and sheet zinc has been reduced 

f. per ton, and stands now at 430 f. p.t. The iron trade in 
Austria continues brisk, but merchants and middlemen complain 
bitterly of the rigour of the rules of the conventions there, and 
threaten to supply themselves from abroad, which would mean 
England in the first instance, because Germany is covenanted with 
the Austrian manufacturers. In Belgium the market is firm, 
where girders are in ag large request at 110f. p.t., bars 120, and 
plates 140. The works have received some large orders for railway 
materials from the Greek Government. In France the condition 
of the trade is unaltered. Girders are at present quoted 135f. p.t., 
and merchant bars 145; but it is confidently predicted these prices 
will soon drop lower again. The American orders still keep very 
much away from Rheinland-Westphalia, which has a depressing 
effect and keeps the market sluggish, as noted last week, while the 
prices are maintained wherever there exists aconvention. For ores 
the market remains almost unchanged. The output, both in the 
Siegerland and Luxembourg, continues large and the demand brisk, 
though in the latter region it is not quite so excessive as it has 
been of late, and prices have become a trifle weaker in consequence, 
red minettes being noted M. 3°20 p.t., free truck at mine station. 
As was to be expected, with such a dull sale, stocks of pig iron 
increased during June, and as was not expected, buyers still hang 
back from purchasing, though the stock-takings have long been 
completed. Stocks are now 62,743, against 57,583 t. in May. 
is not very important, and so far has exercised no pressure on the 
market, as far as can be judged, the output having also fallen from 
120,724 to 116,897 t. ssemer pig has accumulated most. As 
yet the combination prices have been upheld, but latterly some of 
the Siegerland works have been selling larger lots below this figure, 
which has in some Cegree affected the Rhenish-Westphalian works, 
If this continues, another moribund convention will soon have to 
be chronicled. The output of the Rhenish-Westphalian group of 
furnaces and works for the second quarter of this year has been— 
pig iron, 34€,819 t.; puddled iron, 136,573; and steel, 291,322; 
against 336,674, 146,405, and 304,726 t. the quarter before. This 
is a falling off all round 23,000 t. in the quarter. Spiegeleisen is 
in regular demand for home purposes, but it is less so than a week 
ago, and the price of the 10 to 12 p.c. grade is now only M. 56 p.t. 
In forge pig, as above hinted, there is little doing; it is noted 
M. 47 to 48 in the Siegerland, but the Westphalian works maintain 
their convention quotations ot M. 2to3 above this. That, however, 
cannot last long, as there is no lack of pig iron in the first-named 
district. There is no change to note either in demand or price in 
Bessemer, basic, foundry, or Luxemburg forge pigs, the latter 
being still noted M. 38°70 p.t. at works. The condition of the 
wrought iron branch is not satisfactory—export continues next to 
nothing, the inland demand is anything but brisk, and the output 
keeps skrinking. In fact, Rheinland-Westphalia has lost ground 
through its rigid convention, and Silesia has profited by it as well 
as outside works, and they are likely to keep this advantage, 
besides it having been a good thing for the mild steel makers. 
It is true the prices of wrought iron are better than they ever 
were, but on the whole the covenanted works—some especially— 
have lost, by reason of the shrinkage of sales. So much for con- 
ventions, besides the inconvenience to users up in small manu- 
factures where prices are not so speedily or easily raised in 

portion to the raw material, The rolling mills have orders in 
and for a short time ahead, but nothing like enough to 
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moderately occupy them ; even the specifications for sectional sorts 
are getting rare, with the one exception of girders, which very 
naturally are at this season in full request, and the mills 
nearly fully employed on them, The plate mills continue 
busy, and the business is satisfactory. The out-turn for 
June was 10,889, against 10,333 t. in May ; the sales were 10,960, 
against 10,084; and the fresh orders 9543, against 9035t. for 
the respective months, The sheet mills complain very much 
of want of more orders, which it is to be hoped will become 
less urgent, whenever the new association has got to work. If not, 
it is certain there is not the demand for what is made, which would 
only be another proof of what has been before said in this place, 
namely, that all the ironworks in this country are laid down on a 
scale disproportionate to the real demand, bearing in mind the 
smallness of the export trade. ‘The wire rod trade is as stagnant 
as was noted last week. It has not yet been practically ascertained 
whether, now the iron nail convention is defunct, which took all its 
wire from the covenanted wire rod works, the latter will be able 
to keep up the old pricés; and whilst there is still a talk of 
re-establishing the nail convention, it is not likely prices will be 
quotable with positive certainty till this is finally settled. The 
machine shops, foundries, and constructive iron works are satisfac- 
torily employed ; the wagon factories are exceptionally well off for 
orders; this half-year they are more than threefold greater than 
they were for the same half-year in 1887. The steel works 
have orders for two or three months to come, and are anxiously 
looking out, with those of Belgium, for 14,000 t. of rails 
shortly to be given out by the State in Spain; and perhaps it 
would be well if English houses made a bid too. ‘The present base 
srices per ton at works are as follows:—Merchant bars, M. 125 to 
13750; girders, 110; angles, 135; hoops, 137°50 to 140; mild steel 
billets, 135; boiler plates, 5 mm. and above, 170; tank plates, 150; 
Siegen thin iron sheets, up to 150; thick steel plates, 145; common 
quality iron wire rods, 121; steel ditto, 120; drawn wire in iron or 
steel, 185 to 140; light steel rails, 115 and higher. 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Rayitton Dixon and Co., Middlesbrough, have launched 
the Nordkap, a steel screw steamer, which has been built for Messrs. 
Harloff and Boe, of Bergen. Her dimensions are:—Length over 
all, 283ft. 6in.; breadth, 37ft.; depth moulded, 21ft. 9in.; anda 
deadweight carrying capacity of about 3100 tons with Lloyd’s free- 
boards. She is built on quarter-deck rule, cellular double bottom 
with long bridge to foremast, short well, and top-gallant forecastle. 
Cabins under short poop aft, with two spare berths; patent stock- 
less anchor with steam steering gear will be supplied, and her 
steam winches and appliances for rapid loading and discharging of 
cargoes will be of the most complete description, Her engines by 
Mr. Jobn Dickinson, Sunderland, on the trip!e-expansion system, 
will have cylinders 20in., 33in., and 54in. by 3¥in. stroke. 

Messrs. W. Simons and Co. launched, on the 23rd inst., from 
their yard at Renfrew the patent hopper dredger Sode-ya-ura- 
Maru, which will be employed in extensive harbour improvements 
in Japan. This vessel has about 300 tons hopper capacity, and the 
bucket-ladder is adapted to dredge to a depth of 30ft. below the 
water level, and she is fitted with all the recent improvements. 
She is a duplicate of the hopper dredger St. George, recently 
supplied by the same builders to the Admiralty, The Sode-ga-ura 
Maru will immediately be masted and prepared for the voyage to 
Japan. 


On the 23rd inst. Messrs. Oswald Mordaunt and Co,., Southampton, 
launched the Scottish Lochs, a handsomely modelled iron sailing 
vessel, of about 2600 tons register, for Messrs. W. H. Ross and Co., 
Liverpool, and of the following dimensions :--Length register about 
310ft. ; breadth, 42ft. 3in. ; depth, 24ft. llin. The vessel is full- 
rigged with three masts, and is built in excess of the highest class 
at Lloyd’s. 

On the 18th inst. the s.s, Gotha was taken down the Humber on 
her trial trip. This shipis built of steel for the Yorkshire Coal and 
Steamship Company, of Goole, by Earle’s Shipbuilding Company, 
Huil, for service between Goole and Hamburg. Her dimensions 
are, 220ft. long by 29ft. breadth by 13ft. 6in, depth of hold, and is 
classed 100A1 at Lloyd's, with topgallant forecastle, bridge, and 
Es , the pe being accommodated amidships under the 
ridge. Her engines are triple compounds, working on three 
cranks, with cylinders 20}in., 3lin., and 54in. diameter, by 33in. 
stroke, which are supplied with steam of 165 ]b. pressure from a 
powerful double-ended boiler fitted with Henderson's patent self- 
cleaning fire-bars. When the weather cleared the engines were 
given full steam, the speed, tested by the patent log in slack water, 
being a mean of 144 knots. 

On Saturday, the 21st inst., Messrs. Earle’s Shipbuilding and 
Engineering Company launcheda fine screw trawler, which they have 
built for Mr. Henry Smethurst, jun., Grimsby, for the purpose of 
North Sea fishing. In most respects she resembles the more recent 
additions to the Grimsby fleets constructed by Messrs, Earles, the 
only departures being in minor details. Her dimensions are :— 
Length, 107ft. 3in., with a 4in, rake in the stern; extreme breadth, 
20ft.; and depth of hold, 10ft. 9in. She is built of iron to Lloyd's 
100 A class, with special additions to the scantlings as have been 
found by experience to be desiradle.. She has a half-forecastle 
forward and raised quarter-deck aft, and an iron casing over the 
engines and boiler, the accommodation for captain, mate, and 
engineers being in cabin aft, and that for the crew in the fore- 
castle. The vessel will be dandy rigged, and has a patent windlass, 
6 x 10 steam trawling winch of special design, made by Karle’s 
Company, trawl ports and rollers on both sides, steering gear on 
raised platform amidships, and the usual provision of bollards, 
hawse pipes, pumps, &c. The engines are triple compound, made 
by Earle’s Company to work on the three-crank principle, the 
cylinders being 114in., 17in., and 30in. diameter, by 18in. stroke, 
and supplied by steam from a large steel boiler, made in accord- 
ance with Lloyd’s rules for a working pressure of 1501b. per square 
inch. 

The s.s, Chamois was launched by Messrs. W. Doxford and Sons 
at Pallion on Saturday last. She has been built for the general 
trade and is entirely of steel, built to Lloyd’s 100 Al class. The 
meee og dimensions are :—Length between perpendiculars, 265ft. ; 

readth, 37ft.; depth, 18ft. 6in.; with cellular bottom fore and aft. 
The engines are triple expansion, three cranks, the cylinders being 
2lin., 33in., and 54in, diameter respectively and the stroke 36in., 
and they are supplied with high-pressure steam from exceptionally 
large boilers. She is fitted with Bow McLachlan’s steam steering 
- and Hastie’s screw gear aft and four winches, 7in. by 10in., by 

essrs. Welford Bros., of Pallion, with all the most recent improve- 
ments for cargo pu 8. 

On the 23rd inst. Messrs. Craig, Taylor, and Co., Stockton-on- 
Tees, launched the Rosecliffe,a handsome screw steamer of the 
following dimensions :—Length, 281ft. 3in.; breadth, 40ft.; depth, 
20ft. llin. The vessel has been built with a long raised quarter- 
deck, bridge extending to and including foremast, and fore winch, 
short well, and topgallant forecastle. She is titted with web frames 
in the holds, and has double bottom for water ballast in holds and 
peaks for about 600 tons, She will be fitted with four steam 
winches and steam steering gear, by Messrs. Roger and Co., of 
Stockton, patent steam windlass, by Messrs. Emerson, Walker, and 
Thompson Bros., lighthouses, screw gear aft, and all modern 
improvements, so as to admit of rapid loading and discharging. 
The engines, on the triple-expansion three-crank system, are being 
constructed by Messrs, Westgarth, English, and Co., Middlesbrough, 
and are of the following sizes :—Cylinders, 2lin., 34in., and 56in., 
by 39in. stroke. She has two large boilers, 150]b. pressure. The 
vessel will be towed to Hartlepool to receive her boilers, the shear 
legs at Middlesbrough, which were broken over twelve months ago, 
not yet being replaced by the North-Eastern ane The 
| Yeswe has been built for Messrs, Douglas H, Morgan and Co., of 

Newport, 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, July 14th. 
Up to present writing twenty- -two firms have 
“ ned the ironworkers’ scale. ‘The rest will follow 
en orders come. The iron trade has had the 
ep rance of a general depression, but buyers are 
deferring the placing of contracts until more 
inviting opportunities are presented. The United 
States Senate is preparing a substitute for the 
Mills Bill, proposing a more moderate reduction 
of duties. The plan of the politicians is to pass 
tbe Mills Bill in the House and then carry the 
issue to the country. The iron trade all over the 
country is in a peculiar shape. There are many 
having in hand large enterprises who would under 
other circumstances than those now existing buy 
largely. A vast amount of work is held k. 
Many enterprises are in hand needing material. 
but little is purchased, Even track laying is put 
off, and rail mills are allowed to remain idle. 

Steel rails have declined 2°00 dols. per ton in 
Western mills within thirty days, and are now 
offered at 31 dols. In the South there is a great 
deal of short line work under way, but that which 
keeps the mills going is the long transcontinental 
lines. 

The cause of much of the depression in railroad 
building is the railroad wars now in progress. In 
fact ever since the opening of spring the roads on 
the north-west, radiating from Chicago, have been 
quarrelling for traffic. Within a few weeks the 
contest has extended east, and the rates on both 
east-bound and west- bound freights are the lowest 
ever known. The Canadian Pacific, in conjunction 
with the new route called the ‘‘500” route, has 
cut rates until there is no margin, and the stronger 
north-western roads kave been forced into a cut- 


ting of rates, in order to crowd the weaker lines | 


to the wall, and compel them to agree to except 
a less percentage of the traffic than they have 
heretofore been disposed to accept. There never 
was such a broken-up condition of affairs in the 
country as regards railroads, The volume of busi- 
ness for six months throughout the country, so 
far as Clearing House returns go, shows there is 10 
per cent. less than last year, The present con- 
flict for traffic among railroads will probably 
continue until the volume of business returns to 
its last year’s level. In consequence of this, rail 
mills are standing idle, and contracts do not 
amount to more than half what they were at this 
time last year. This depression is only temporary. 
The country is filling up rapidly, and new railroad 
work will no doubt be undertaken ona large scale 
within twelve months. Much of it will be in the 
Gulf and South-Western States. The industrial 
activity of the country will improve in two months. 
Prices have receded as far as cost of material 
allows, 

The Commercial and Stock Exchanges are doing 
very little, and business men are taking their 
annual rest. Crop reports are encouraging from 
all sections of the country. The gold and silver 
mines are producing well, and machinery for mining 
purposes is in excellent demand. There is no rush 
for agricultural lands at present, excepting by 
individual settlers, and most of those now are 
foreigners. A strong public sentiment is forming 
against immigration, and Congress willinall proba- 
bility formulate some scheme by which some 
legislative control will be exerted over it. 








NEW COMPANIES. 


bin y following companies have just been regis- 





Compagnie des Montagnes Russes de France, 
imit 
This company was registered on the 14th inst., 
with a capital of £40,000, in £1 shares, to acquire 
switchback or gravitation railways, and rights to 
erect and put up such railways in France and 


Algeria. The first subscribers are :— 

Shares. 
*A. Pickard, 5, John-street, Adelphi, London 
*F. Rippon, Longford Lodge, Hampton, coal 


merchant .. 

*V. A. Applin, 5, John- street, Adel phi, London.. 
J. G. Barnes, 201, Earl's Court-ros , London, W. 
*J. H. Sams, 5, John-street, Adelphi, London 

J. H. Morre, 4, Oxford- rdens, London, W. 

*8. Benjamin, Holland-hill, Weston... 

The number of directors is not to - hes than 
three, nor more than ten; the first shall be Jules 
A. Duprez, E. Guerlain, E. Duchamps, and the 
subscribers denoted by an asterisk ; qualification, 
not less than £100 in the share capital of the com- 
pany. The remuneration of the board is to be 
the sum of £500, to be divided by them as they 
shall think fit, 


ttt tt tt et 





East Strand and District Electric 
Power Company, Limited. 
This company was registered on the 12th inst., 
with a capital of £5000, in shares of £5 each, to 
apply for and obtain, either singly or jointly, 
licences and provisional orders or Acts of Parlia- 
ment for the supply of electricity ; to establish 
and carry on the business of — of electric 
— and manufacturers of and dealers in elec 
apparatus and appliances of all descriptions, 

The first subscribers are :— 
Shares. 


John Dunn, F.R.I.B.A., 1, John-street, 8.W., 
. a or to the ‘Arundel Estate .. 1 
loyd, 4, King’s Bench-walk, Temple, E. C., 


Light and 


eniioes law .. 1 

A. W. Lightbody, 222, Strand, W.C.. solicitor 1 

7 - a ary, 1, New-square, Lincoln’s- -inn, W.C, 1 
, Adam’s-court, New Broad- street, 

ay: ep ae merchant 1 
A. M.. Lloyd, Norfolk House, Victoria Embank- 

3 fie secretary to a public bere gd 1 
J.G. Lorrain, ‘M.S.T. E., M.I. a House, 

Norfolk-street, W.C.. 1 


Registered without und rere 





Queensland Smelting Company, Limited. 


This company was registered on the 14th ae 
with a capital of £80,000, in shares of £1 each, to 
adopt and carry into effect an agreement dated 
the 13th July, 1888, and expressed to be made 
between Reginald Byard B. Clayton, of _ be 

rt, and Coultos Price Almond—on beba 

he company—of the other part, to acquire lands, 





quarries, mines, mineral properties, coal beds, and 
any metals, ores or minerals, chemicals, or other 
substances, The first subscribers are :— 


G. Hemmings, 98, St. Paul’s-road, Canonbury, N. 
C. C. Rouson, 64, Cromwell-avenue, Sen N 
F. Murray, 16, Brechin. ne Kensington, W 
W. C. Gruet, 3, Great Winchester-street, E.C. 
Cc. Sheree, 85, Marney- -road, Clapham, 8. Ww. 
W. Barrett, 17, Hornsey Rise- gardens, Hornsey, N. 
0. J. Milne, 170, Oakley- orn Chelsea, 8.W. 

The number of directors is not to be = than 
two, nor more than seven; the first are Major- 
General the Hon. W. H. A. Fielding, J. H. 
Neace, and John Nickisson. The remuneration 
is to be at the rate of £100 per annum for each 
director, with an additional £50 to the chairman. 
The properties to be acquired by the company 
are the freehold lands known as Aldershot and 
Oldford, situate in the parish of Wallieburn, near 
Maryborough, county of March, district of Wide 
Bay and Burnett, Queensland. The considera- 
tion is £12,000, payable £6000 in cash, and the 
residue in fully-paid shares. 


$3 a 
wi 





London Water Meter Company, Limited. 
This company was registered on the 17th inst., 
with a capital of £18,000, in £10 shares to carry 
on the business of engineers, founders, smiths, 
machinists, and manufacturers, patentees, and 
lessors of water meters, water motors, blowers, 
and fans, and all descriptions of engines, plant, 

and machinery. The subscribers are :— 
Shares. 
J. E. Walker, 12, Chancery-lane, solicitor .. 1 
F. B. Kerswell, 70, Grosvenor-strect, silk mercer 1 
8. A. Walker, 3, Chancery-lane, solicitor... 1 
E. Robins, C.E., Crosby Hall- chambers. . . 1 
W. Willis, ’29, Southampton- -row, manufacturer.. 1 
J. Smith,’ 66, Beckenham-road, Penge, engineer. . 1 
8. W. Lambert, 4, Temple-gardens, barrister 
Directors’ qualification, twenty shares. 
of the regulations of Table A are adopted. 


Most 


Maxim-Nordenfelt Guns and Ammunition Com- 
pany, Limited. 

This is an amalgamation of the Maxim Gun 
Company, Limited, and the Nordenfelt Guns and 
Ammunition Company, upon terms of an unregis- 
tered agreement of the 3rd inst., no particulars 
of which are given in the memorandum and 
articles of association. It was incorporated on 
the 17th inst., with a capital of £1,400,000, in £5 
shares, with power to increase. The subscribers 


are :— 
Shares. 
*Lieutenant-General Sir Gerald Graham, United 
Service Club. ae ee 
*Admiral H. Boys, ‘United Service Glub.. 1! 1 
*The Hon, Algernon H. Mills, 67, Lombard- street, 
banker .. are 1 
*W. Brodrick Cloete, 90, Piccadilly . 1 
*H. Stevens Maxim, C. E, Stonyhurst, Bexley 
Heath .. 1 
*Robert R,. Symon, 25, “Cadogan- “square .. 1 
*Thorsten Nordenfelt, Cc. ati 53, Parliament- 
street .. ‘ 1 


The see of intent is saad Pm te es. than 
four, nor more than ten; the first are the sub- 
scribers and Mr. C, E. Barnet ; qualification, £500 
in shares or stock; remuneration, £2000 r 
annum. Messrs. T. Nordenfelt and H. 8. Maxim 
are appointed managing directors at such remu- 
neration as the directors may appoint. 


Patent Wire-wove Waterproof Roofing Company, 
Limited. 

This company was registered on the 17th inst., 
with a capital of £2000, in £1 shares, to manu- 
facture waterproof and other materials suitable 
for the purpose of roofing buildings and erections 
of any kind, Anagreement with Douglas Allport, 
of 7, St. Benet-place, will be adopted. The sub- 
scribers are ;— 

Shares. 
*Arthur Pollock, 6, Lincoln’s-inn-fields, solicitor 1 
A. H. Bellingham, 2, Edith-road, a 

accountant .. aa 1 
T. Elms, 72, Clapham- road, Tclerk i. oe 1 
E. H. Pollock, Long Ditton, Surrey, solicitor 1 
=" ilvie, 20, Solon New-road, Cl 1 


apham, clerk .. 
Robertson, 


Merton-road, Wandsworth, 


epee 
H. E. renee 14, North- Vv ils, Camden- 
square .. .. “. ae 


The number of directors is mt t. ee hon than 
two, nor more than five; qualification, 100 shares ; 
the first are Messrs. D. Allport, A. Pollock, and 
A, W. Rixon, of 10, Austin Friars, 


Submarine Mining and Torpedo Explosives Com- 
pany, Limited. 

This company was registered on the 14th inst., 
with a capital of £30,000, in shares of £1 each, to 
acquire from Messrs, Gibbons and Fox all patents 
and other rights belonging to them relating to 
torpedoes and submarine mines, under an agree- 
ment dated the 10th July, 1888, and made 
between Charles James Fox, of the first part; 
Joseph Pannel Gibbins, of the second part ; and 
Alfred Wright, a trustee on behalf of the com- 
pany, of the third part. The first subscribers 
are :— 

Shares, 
*F, Thorn, 8, Addington-road, W., 3 eagsonoigael 

Explosives Company ‘ 6 

*Lawrence Heyworth, Newport 

*H. D. deman, Fernlee, Warlingham, Kent, 
director of New Explosives Company 

*J. W. Paine, Howard House, Harrow, laniine of 

New Explosives Company ee 

T. Large, 8, a ae Teddington ‘ 

W. H. ‘Amos, 124, Burrage-road, Plumstead. . 

J. 8. Anderson, 36, ellesley- — Croydon, 
accountant .. .. .. 


The number of directors { is is to be om than 
three, nor more than six; qualification, 250 shares 
in the capital; the first are the subscribers 
denoted by an asterisk. The remuneration of 
the board is to be the sum of £500 per annum, 
with an additional sum of £150 to the chairman. 


a 








SoutH Kenstneton MusruM.—Visitors during 
the week ending July 2lst, 1888:—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. 
to 10 p.m.: Museum, 6919; mercantile marine, 
Indian section, and other collections, 4524. 
On Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. to 6 p.m.: Museum, 1540. 
Mercantile marine, Indian section, and other 
collections, free, 3335. Total, 16, 318. Average 
of corresponding week in former ears, 15,963. 
Total from the opening of the Museum, 
26 644,877, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Lé Letters Patent. 


When patents have been ‘“‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


13th July, 1888. 


71. Preservine Mi1k, J. Greenwood, London. 

72. Drivinc ControL, M. Negro, London. 

. Lock Nut, G. H. Wells, London. 

Bata and Lavatory Basin Firtinos, G. R. and 

Rollason, London, 

10, 175. Curistmas, &c., Carps, H. Watson, Peter- 
borough. 

10,176. Propucinc Puotocrapssin Cotours, J. Lewis, 
Birmingham. 

10,177. Raisinc and SuprortinG VENETIAN Bu1nps, J. 
8. Orton, Birmingham. 

10,178. Keepinc Currs in Position on the Arm, P. 


** 


Sp: 


racy, London. 
10,179. Nox-BLoomine Picture Varnish, W. M. Power, 
ndon. 


10,180. WATER-CLOSETs ond Urtna.s, J. H. da Fonseca, 
Manchester, 

10,181. Furnaces for Smectinc Ores, J, Cameron and 
A. M. Grant, Glasgow. 

10,182. Makinc Moutps for Castine, 8. Alley and J. 
A. MacLellan, Glasgow. 

10,183. Fotpep Scarr ADVERTISER, J. W. Petty and 
Sons, Leeds. 

10,184, Fo_pinc TaBies, F. D. Butler, London. 

10, a Sworps and Bayonets, A. Nicholls, 

ndon. 

10,186. Puriryine or TREATING CoaL-Gas, A. Campbell 
and W. Boyd, Glasgow. 

Opraixc Cntomne from HyDROCHLORIC 

, A. Campbell and W. Boyd, Glasgow. 

10,188. Wainaixo Macuine, E. Wood, Halifax. 

10,189. Harness SADDLEs, é. Davies, Hulme. 

10,190. Fotpinc Boxes and Trunks, &c., W.C. Nangle, 


mdon. 

10,191. Sprnnine, &c., APPARATUS, W. P. Thompson.— 
(J. Bélsterli, Germany.) 

ge CoaTino, &c., for IRon, J. H. Eastman, Liver- 


pool, 

10,193, PERMANGANATES and Cutorates, G. H. Bolton, 
J. R. Wylde, and H. Auer, Liverpool. 

10,194. ELectkicaL SwitcueEs, A. C. Cockburn, London. 

10,195. DrainaGe of Flower Pots, W. E. Phillips, 
Chester. 

10,196. AUTOMATICALLY TuRNING OveR the LEAVEs of 
Books, T. W. Tetley, Bradford. 

10,197. PorTaBLE Camera Stanps, T. Mayne, Dublin. 

10,198. SEL¥-EXTINGUISHING Lamp, J. Holdsworth, 
Kingston-upon-Hull. 

10,199. OPENING INTERNALLY STOPPERED Bott es, T. 
J ohnson, Longport. 

10,200. Boot and Sor StraicHTENeER, G. E. Bolshaw, 
Southport. 

10,201. ieee Licut for Steamers, T. E. Davidson, 

onkwearmouth. 

10,202. InserTING Rupper into Groovep TirgEs, C. 
Challiner, Manchester. 

10,203. Rance Finpers, P. J. Lynam, Louth. 

10,204. PropeLtitrsac Sars by CompResseD Arr, R. 

orris, Newcastle-on-Tyne. 

10,205. Sprinnrnc Macuines, E. de Pass.—{(J. Jibs, 
France ) 

10,206. Lock-Taps for BEER-BARRELS, W. T. Ramsden, 
A. J. Tozer, G. C. Henning, and E. 8. Bradford, 
London. 

10,207. Supports for Books, F. A. Messer and W. F 

Thorpe, London. 

0,208. Fountain Pen, R. C. Frampton, London. 

209. ELectric Recuvator, F. V. Maquaire, London. 

R. Stevenson, 





0. ProruLsion of ToRPEDOES, &c., 


London. 

10,211. HorsrsHoe Toots, R. Stansfield and T. Clark- 
son, London. 

10,212. Locks, J. M. Matthews and F. Buckland, jun., 
London. 


10,213. Removine Dirt from SHerpskins, A. Granville, 
London. 

10,214. CoLourRING PRINTING-SURFACES, E. Edwards.— 
(J. W. C. C. Schirm, Germany.) 

10,215. Snips, B. Piffard, Hemel Hempstead. 

10,216. SaccHaRINE Liquors, H. Gugemheim, London. 

19,217. Stamps, S. C. Munro and J. Johnston, London. 

10,218. O1t-cans, H. Jones, London. 

10,219. ComBineD Door-spRING and ALaRuM, R. W. 
Gamble, London. 

10,220. EstaBLisHine Evecrricat Contact, W. 8. Simp- 
son, London. 

10,221. Driep Fruit, W. 
Belgruin.) 


R. Lake. —(J. H. et Cie., 


14th July, 1888. 

10,222, CarTripGE Casgs, G. A. Farini, London. 

10,223. Extractinc Ores, J. 8. MacArthur, xz v 
and W. Forrest, London. 

10,224. GENERATION of Fvet, The Gaseous and Liquid 
Fuel Supply Company, Limited, London. 

10,225. Waisk or Beater, C. E. Challis, London. 

10,226. SELF-ACTING Muues or Twiners, W. H. Rhodes, 
Manchester. 

10,227. RenpERING ParpeR WaterprRoor, J. Williams, 


ndaon. 
10,228. Lupricators, H. N. Bickerton, Ashton-under- 


ie. 
REVERSIBLE CARPET or Rve, 


J. Crabtree, 
Halifax. 
10,230. Lapies’ Dress Improvers, C. E. Hodgkin, 
London. 


10,231. C1GARETTEs, J. Fraser, Liverpool. 

10,232. Sarety Stirrup, M. J. Burn, London. 

10, 233. LAWN-TENNIS POLES, T. B. Earle, London. 

10,234. AxLe Boxes for Raitway Wacons, W. Bird, 
Manchester. 

10,235. WreaTH and ORNAMENT Cases, G. Stonehouse, 
Rawtenstall. 

10,236. Sappe for Bicyc.es, J. Forster, Birmingham, 

10,237. Fitters, R. C. Sayer, Bristol. 

10,288. Botrie Stoprers, D. Fulton, Manchester. 

10,239. SeLtF-cLosinc Taps, S. H. Fletcher and E. 
Poppleston, Birmingham, 

10,240. Brakes, T. 8S. E. Dixon, London. 

10, i241. Locomonivs, D. Halpin and I, A. Timmis, 
Lon 

10,242. Gas Recutators, W. T. Sugg, London. 

10, 248. Pv -TRAP, T. Stenson, G. H., and W. Greenwood, 

mdon 

10,244. Dress-stanp, W. H. Lane, London, 

10, 245. Cur outs, E. Perrett, London. 

10, 246, 7 (giant Lrvet of Liquips, R. Schwartzkopff, 


Lond: 
10,247. Rinoes; G. H. Haywood, London. 
10,248. FLoatine Apparatus, A. W. Robertson, Lon- 


10,249. Detivery of Prepaip Goops, A. R. Carter, 


mdon. 

10,250. Bearincs for SprnpLEs, W. F. Draper and G. 
A. Draper, London. 

10,251. ANATOMICAL MopELs and DraGcrams, D. T. Lee, 
London. 

10,252. Wasnina Macurngs, G. Beere, London. 

10, 253. Fire-EscaPe, W. Bruce, London. 

10, "son ataaaaaas METALLIC SHEETS, G. ¢. Fricker, 
Lon 

10,255. quae Dampness in Bens, F. Marshall, 


Lon 
10,256. ane PowDeERED Supsstances, R. H. Jessop, 
London. 
10,257. STRETCHING Macuing, J. Pimbley, London. 
10, 258. SareTy Door-cHaIn APppLiances, H. Maul, 
don 
10,259. Macasine or REPEATING FIRE-ARMS, A, J. Wake, 


don. 
10,260, Meat Tubes, M. Gledhill, London, 





10,261. Aviomatic CLosuRE of Bags, 8. Stanbridge 


mdon. 
_—e. Forcixe of Mera, Cyuinpers, M. Gledhill 

mdon. 
10,263. Mzasurinc Insturments, &c., J. Heidler, 

Austria. 


u b 
10,264. Locks, J. E. Galoy, London. 


16th July, 1888. 


10,265. Lire Savina Apparatus, T. Jenk, Bath. 

10,266. ALUMINUM, J. A. Stephan and R. Southerton, 
Birmingham. 

10,267. Non-1nToxicaTING Hop Stout, G. J. Hicking, 


ipley. 
10,268. Automatic Swincinec Vatves, H. A. Goll 


0 ‘0. 
10,269. Motor for Mecnanicat Toys, G. F. Lutticke, 
West Brighton. 
10,270. Securinc Laces on Boots, A. E. Bennett and 
J. Main, London. 
10,271. Perpetua, Movusep Cup or Hook, J. Cosens, 


Hythe. 

10,272. Better Consumption of Fur., G. Kendal, 
Birkby. 

10,278. Corp for Wixpow Buiinps, R. J. Thomson, 
Buckden 

10,274. ane Guarp for Musica, InsTRUMENTs, W. 

th, Rochdale. 

10,275. Cigarette, E. J. Kennedy and J. McDonald, 
Dublin. 

10,276. Carvinc Fork Guarp, H. Biggin and F. H. 
Cockayne, Sheffield. 

10,277. ScrEENING, &c., Coat, T. Freeman, Stafford- 


shire. 
10,278. HERMETICALLY Crosinc Cans, &c., T. Chalice, 


ristol. 

10,279. Hann, &c., Brooms, &c., F. Cooper, London. 

10,280. Supptyinc Fue. to Furnaces of Borvers, 8. 
Hanson, London. 

10,281. Urinisinc WASTE Heat, J. Willoughby, A. 
Gledhill, and J. W. Banister, London. 

10,282. Dovustet Rervecror, E. Hahn. (J. David, 
France.) 

10,288. SANITARY VENTILATED SADDLE Pap for Cycues, 
J. D. White, London. 

10.284, Exp.osives, J. Nicholas, Essex. 

10,285. Securinc WAEELSs to AxLEs, H. C. Hill and W. 
Harrison, London. 

10,286. MAGAZINE Fire-arms, J. Schulhof, London. 

10,287. Sourpinc Leap, H. Holden, London. 

10,288. Brick-mouLpDING Macuinegs, Z. and J. Pack, 
London. 

10,289. Pistons for Steam Enaines, 8. Robinson and 
G. Seymour, London. 

10,290. MecuanicaL Toy, C. Groombridge and G. 
Delgado, London. 

10,291. Locks and Keys, G. Marzari, London. 

10, 292. ORNAMENTING and PRESERVING Merats, W. 
Langford, London. 

B. Mills.—(La 








10,293. TrEaATMENT of Furs, B. J. 
‘Socié té Fustier Regensburger et Cie., France.) 
10,294. CascpuTi Soap, &c., E. M. Gillam, London. 


10,295. ENGRAVING and MezzotintTING, J. L. Mills, 
London. 
. Puriryinc Fatty Acips, M. V. Brisset, London. 


VENTILATORS for HELMETS, &c., G. N. Rozio, 


10,298. Curtnc Smoky Curmneys, J. Way, London. 

10,299. Ex.ecrric Loos, N. W. Wallace.—(P. Scott, 
Malta. ) 

10,300. Support for Lamp Carmneys, T. T. Wilcox, 
London. 

10,301. SWansisi Removine Compounp, E. Oates, 


n 
10,302. “Omnomonnrsn, H. Turler and C. Turler, 
ndon. 
10,303, Rartway Rats and Rait Jornts, G. D. Moffat, 
London. 
10,304. Connectinc Lenotus of Gutters, &c., A. J. A. 
Menant, London. 
10,305. SHow Tasets, D. Grant, London. 
10,306. Swimmine, T. Dunn, London. 
10, 307. Liquip METERs, W. G. Kent and H. 8. Price, 
mdon. 
10,308. SMoKE-consuMING AppaRaATUs, J. Turner, 
mdon. 
10,309. Hyprocnitoric Acip, W. P. Thompson.—(G. 
Lunge and P. Naef, Switzerland.) 
10,310, PLaninc Boarps, F. Myers, Liverpool. 
10,311. Strpe Ruves, T. Mudd, Liverpool. 
10,312. Cement, C. J. Snelus, T. Gibb, J. 
Smith, and W. Whamond, London. 
10,313. UmMBreuas, W. P. Ellis, London. 
10,314. MerHyLene Buivz, J. Y. Johnson.—(The 
Badische Anilin and Sodafabrick of Ludwiyshosen, 
Germany.) 
10,315. Mercaptots, J. Y. Johnson. —(The Farben- 
Jabricken cormals F, Bayer and Co., Germany.) 
10,316. Sprines for CARRIAGES, Cass, &c., J. Philipson, 
London. 


C. Swan, H. 


17th July, 1888. 


10,317. RarLway Sveepers, H. J. Allison.—(/. 
han, United States.) 

10, 318. Rouppers for Tricycies, &c., G. Hurdle, 
St. Deny’s. 

10,319. Sur PPORTING CLOTHES while Dryinc, A. H. Gor- 
such, Manchester. 

10,320. BREAKING-DOWN Macuines, B, Tupholme, 
Sheffield. 

10,821. Heatinc GreENHOUuSsES, &c., with Gas, G. Lee, 

risto! 


&. McGie- 


10,322. TREATING SULPHURETTED Hyprocen, J. Har- 
greaves, Live’ 
10,323. HoistTine and LowERING Boats, J. Cosens, 
Hy ythe. 
10,324, “Streets” for Corsets, 8. Dixon and \H. M. 
Knight, London. 
10,325. ATHLETIC Boots and Suoss, H. Frankenburg, 
icester. 
10,326. Musica PERAMBULATING Toy, G. W. Moon, 
ondon. 
. SELF-sTARTING DenTAL Enorne, J. H. Kendal 
ez Barkess, Blyth. 
10,35 328. Mou.ps, J. H. B. Denison, Hull. 
10, 329. SHEEP SHEARS, J. du Bouloy, Salisbury. 
10,330. “*Cueese Burtper,” J. Stanley and J. Vicker- 
man, Leeds. 
— Economisinc Fvet, R. Macintyre, sen., Shef- 
eld. 
10,332. DisconnectinG Traps for Sanitation, T. Crap- 
per, London. 
10,333, on TempLes in Looms, G. Keighley, 
Hal 
10,884, Exmnacriox or Gotp from Org, J. Nicholas, 
Tiford. 
10,335. PREVENTION of ScaLE in Borers, W. Fair- 
clough, Manchester. 
10,336. Makino Gas from Oris, A. McDougall, Man- 
chester. 
10,837. Hanpie for MILK Cuurns, J. B. Dowdall, 
Manchester. 
10,338. Stopper for Wixe Borttes, J. Facer, Stour- 
bridge. 
10, 330. STEAM Borters, J. Tobin, East Cowes. 
10,340. TooL-HOLDERS, b% J Pedersen, “oy % 
10, "341. SAFETY APPLIANCES for Hoists, B . G. Smith, 
Halifax. 
10,342. PoRTABLE TURKISH BatTH, J. Winsor, Liverpool. 
10, 343. MaTERIALs for CHIMNEY Pieces, J. R. Cross- 
thwaite, Stockton-on-Tees. 
10,344. FIRE- “LIGHTER, G. W. Kay, Manchester. 
10. $45. PREVENTING CoRROSION in Borers, J. B. 
Hannay, Glasgow. 
10,346. CoMBINED MARINER’s Compass and WALKING 
Brick, B. H. Abrahams, London. 
. MALLEABLE IRon CasTINGs, Cc. C. Townsend, 
Madras. 
10,348. Frre-escapes, A. Tozer, Manchester. 
10, 349. Honey Extractors, W. P. Meadows, London. 
10,350. Gas-EnGINEs, L, H. Nash, Liverpool. 
10,351. VELOCIPEDES, A. Whiteley and F, Laxton, 


Lond 


on, 
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10,352. Sure_p for Prorectine Corns, &c., T. H. Monk, 
London. 

10,353. Hotpinc Apron-Biss Upricut, H. Britten, 
Fargate. 

10,354. Lamps, W. Snelgrove, Birmingham. 

10,355. GLope Supports, W. R. Lake.—({R. Jacobs, 
United States.) 

10,356. Meta Open-work, F. Hainsworth, London. 

10,357. Cartriper Cases, G. W. Roman and O. Anders- 
son, London. 

10,358. Heatinc Dwe.iinc-Hovsss, &c., W. R. Lake.— 
(Prerce, Butler, and Pierce Manufacturing Company, 
United States.) 

10,359. Dwarr Wrxpow Bunps, W. J. Howell, London. 

10,360. Dryise ANIMAL MaTTeR for Manure, B. Foster 
and W. Foster, London. 

10,361. Propucine CoLp, E. Basin, London. 

10,362. Unnarrine Pieces of Skins, &c., P. Puech, 
London. 

10,363. TeLecrapny, E. J. P. Mercadier, London. 

—, Door Bott, 8. Houghton and J. Baker, 

mdaon. 

10,365. Removine Parnt, E. Oates, London. 

10,366. Stop Brake for PeramBuators, D. Macrostie, 
New Malden. 

10,367. IenrTine Fireworks, P. 8. George, London. 

10,368. ApvustaBLe Stanparp for Lamps, R. W. Laws, 
London. 

Vevtocirepes, W. Hillman and J. Avery, 


and B. Warne, United States.) 

10,371. Taps, R. E. Goolden, London. 

10,372. Vatve Gear of Steam Enarnes, W. Butterfield, 
Huddersfield. 

10,373. Nattmakine Macuines, P. Haddan.(M. M. 
Smith, United States.) 

10,374. HicH-pressuke Rotary Morors, F. Kranich, 
sen., London. 

10,375. Borer, W. Ridley, London. 

10,376. Car Coup.ines, D. M. Cowber, London. 

10,377. Treatine the Eyx, F. H. Glew and T. Greenish, 


10,378. Sight Etevators and Winp Gavces, J. Reid, 


mn 
10,379. 


ENAMELLING Composition, J. H. Jackson, 
ndon. 

10 380. Coatine Suips from Fuioats, &c., R. Baillie, 
ndon. 


10,381. Detivery of Fiurps, W. Staples, London. 

10,382. Distituine, L. P. Payne-Gallwey, London. 

10,383. Strap Botrox, L. P. Payne-Gollwey, London. 

10,384. Rirces, A. J. Boult.—(W. M. Cooper, Canada.) 

10,385. Dust CoLtectrors, W. P. Thompson.—(C. M. 
Hardenbergh, United States.) 

10,386. Sirtinc Gratis, W. P. Thompson.—{J. Schereitzer, 
France.) 

10,387. Cranks, A. J. Boult.—(C. H. Schiiver, Germany.) 

10,388. Boats, J. White and J. G. H. Hill, London. 


10,389. Bracket CaNDELABRUM, A. B. Faulkner, 
London. 

10,390. Motors, C. J. Eyre, London. 

10,391. Cans, &c., H. L. Phillips, London. 

10,392. Srram Enoines, E. Edwards, London. 


10,393. Boxes or Crates, C. E. Parks, London. 

—, Raitroap Ties and Sieerers, A. Durand, 
mdon. 

10,395. Laws Mowers, W. L. Woodruff, London. 

—o Be.tine, J. E. Emerson and T. Midgley, 
mdon. 

10,397. Hose or Tusine, J. E. Emerson and T. Midgley, 


ondon. 
10,398. Foop, J. F. Shorey.—(W. Peterman, United 
States. 


10,399. PLate Racks, T. G. Daw, Sevenoaks. 


18th July, 1888. 

10,400. Sroprers for Borries, &c., T. Taylor, Bir- 
mingham. 

10,401. Hat VentiLator, M. E. Hardwicke, Sheffield. 

Racx for Ho.ipina Borties, &c., J. Cole, 
London. 

10,403. Water Fivter, J. H. Seed, London. 

10,404. Propvcine Continvovs Motion for CutTtinc 
and other Macurivges, E. Chamberlain. Moulton. 

10,405. Rockxine Cart, T. G. Richards, London. 

10,406. Jets or Nozzies for InpIA-RUBBER TuBes, T. 
Fletcher and A. Clare, Manchester. 

10,407. CLeantnc Muvers’ Sarety Lamps, A. Howat, 
Manchester. 

10,408, Seats for Venicies, J. Lea, Birmingham. 

10,409. Botts for Doors, &c., S. Williams, a 
near Birmingham. 

10,410. TyPe-writinc Macurvyes, F. Myers, Liverpool. 

10,411. Mars Srop Vatves, J. O. Jackson and N. Mac- 
beth, Manchester. 

10,412. Burron-Ho1se Scissors, E. Nowill, London. 

10,413. Sturrisc-Box, G. Macdonald and W. Brown, 
Leith. 

10,414. Meratiic Scates for THERMOMETERS, J. J. 
Hicks, London. 

10,415. HypraTep Peroxipe of Iron, C. Gassner, jun., 

mdon. 

10.416. Drivixnc Apparatus for Carpinc Exaine 
Rotiers, W. T. Raynor and H. Davenport, Man- 
chester. 

10,417. AppLiances for Teacntnc Purposss, J. Fergu- 
son, Bowdon. 

10,418. Printine Stamp, V. Edwards, London. 

10,419. Sappies of Tricycies, J. A. Lamplugh, Lon- 


don. 
10,420. TorntaBLe, R. Hudson and C. W. Lyon, 
London. 

10,421. 
10,42 
10, 


Sewinc Macurnes, W. Webster, London. 
Receptac.e, H. Thorp, London. 
23. UmBre.as, N. Gebrtider, London. 

. Lockxrinc Nots, G. Clark, Sheffield. 
25. Protectors for Boots, H. T. Weston, Sheffield. 
. Ware Leap, R. W. E. Maclvor, London. 
Ropes, D. Nicoll, London. 
Jack Socket, 8. 8. C. Hill -(P. Lewis, Canada.) 
Hats, 8.8. C. Hill -+(J/. F. 0’ Brien, Canada.) 
. ComBustion of Gas, A. Sweet, London. 
. Sewrne Macuines, F. Wilkinson and P. Pearson, 
London. 









London. 

10,433. Heatino Sap Irons, F. Smythe, London. 

10,434. Evectric Marertiat for Mepicat, &c., Pur- 
poses, T. Field, jun., London. 

10,435. Feep Mecuanism, W. Corder, London. 

10,436. Hanp Bar or Pore for Courtine and Un- 
coupLinc Ratmtway Trucks, R. Knight and W. 
Stacey, London. 

10.437. Pristinc Tevecrarus, J. E. Wright and J. 
Moore, London. 

10,438. Carriaces, J. F. Spong, London. 

10,439. Traction ENGINE Tamms, A. W. Mantle, 
London. 

10,440. Secret and other Wririnc, M. A. Wier, 
London. 

10,441. PsoTocrapHic Apparatus, C. Klietsch, 
London. 

10,442. Frames for Pictures, &c., F. L. Lawrence, 


10,443 ReauLatine the Suppry of Water to InsEcToRs, 
F. B. Johnson, London. 

10,444. Tvpr-wriTinc Macuines, E. Edwards.(C. F. 
Grote, Germany.) 

10,445. ADVERTISING Envevopes, &c., P. E. Lintilhac, 
London. 

10,446. Wares for Roapway and other VenIcLes, J. 
Brigham, Glasgow. 

19th July, 1888. 


10,447. Sectionrnc Ser Square, W. Parkes and C. 
Wakeman, Birm 

10,448. Drawinc Pens, G. M. Asher, London. 

10,449. Hincep Sup Sipe Lieuts, A. Weir, Belfast. 

10,450. RecuLator for Inrants’ Feepinc Bortt.es, 8. 
Wasbington, Manchester. 

10,451. Pewno pers, W. J. Green, London. 

10,452. UmBrecvas, F. B, and E. 8. White, London. 






10,453. Looms for Weavine, H. R. Lister, Hudders- 
field. 


eld, 

10,454. Cornice Poss, H. Whitfield, Birmingham. 

10,455. SLUBBING INTERMEDIATE and Rovine FRAMES, 
T. Reynolds and J. M. Leigh, Manchester. 

10,456. Moutp for Maxine Bricks, J. E. Steevenson 
and 8. Eddington, Chelmsford. 

10 457. Heatrine the Saoons, &c., of Vessexs, J. Lang- 
field, Manchester. 

10,458. Pickers for Looms, H. Armistead and J. Daw- 
son, Blackburn. 

10,459. Winpow Fastener, W. Harte, Londonderry. 


| 10,460. ConpENsATION Bar for GLass Roors, W. Clark, 


London. 

10,461. Fire Licuters, C. G. Satterthwaite, Man- 
chester. 

10,462. Reovtatinc the Suppty of Gas to Moror 
Enarnes, H. Williams, Manchester. 

10,463. REPEATING Frre-aRMs, W. Dobson, Manchester. 

10,464. Meta Enps for Heacp Suarts, . an 
A. B. Barlow, Manchester. 

10,465. Tram Lines, &c., F. J. Smith, Oxford. 

10,466, BoTrLe-BRUSHING Macutnery, B. Binnington, 
Kingston-upon-Hull. 

10,467. Nigut Latcnes, G. Holmes, Bradford. 

10,468. Grocers’ Brys, C. H. Bartlett, Bristol. 

10,469. Sewrne Macuines, C. Mundy, Glasgow. 

10,470. Rinne Spimsninc and Twistinc Frames, A. 
Whitaker, London. 

10,471. Warminc the Bopy, T. Sutherst, London. 

10,472. Comn-FREED InpucTION CoiLs, F, A. E. Croker, 

ndon. 

10,473. Cement, J. Schlesinger.—( W. Siller, Germany.) 

10,474. PropeLters for Steam and other Surps, R. 
Harvey, London. 

10,475. Bituiarps, &c., J. Ashcroft Liverpool. 

10,476. CuTTING or SHEARING Mera.s, R. C. Anderson, 
Liverpool. 

10,477. Giass Hrt-anp-miss VentTiLators, W. L. 
Brothers, London. 

10,478. Curse for Raeumatism, &c., D. Brocca, London. 

10,479. Enoines for Carpine Corton, &c., 8. H 
Brooks, T. Goodbehere, and G. Shaw, London. 

10,480. ConveyinG PostaL Matter, &c., W. W. Fuzzey, 
London. 

10,481. SupportinG Pottery Wake in Kins, H. Leak, 

mdon. 


10,482. Tannine, J. Rivage and J. B. Matrod, London. 
| 19,483. Envevore, K. M. Tata, London. 

10,484. VeLocrrepgs, F. W. Jones, London. 

10,485. Correr-rots, F. W. Jones, London. 

10,486. DispLayinc Fireworks, H. Brock, London. 

10,487. Fite for Hotpine Letters, C. Spear, London. 

10,488. CaTTLE and other Foop, A. W. Macllwaine, 

London. 





10,489. Epaine PLoves for GARDENING PuRpossgs, J. 8. 
Stevens, London. 

10,490. Gas Kconomisers, A. J. Jarman and W. C. 8. 
Stebbing, London. 

10,491. PREPARING PeTrRoLeum for usr, H. P. Rieth, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 





380,847. Muttiecte CytinpeR Moror, FE. B. Benham, 
Holyoke, Mass.—Filed August 29th, 1887. 
Claim.—The motor head constructed with a series of 
cylinders radiating from a common centre, having a 
shaft passage therethrough, substantially as;described, 
a series of water passages therein extending from one 
side of said head to said cylinders, and the tubular 
projection y surrounding said shaft passage, combined 
with the valve case 6, the hollow valve 10, through 
which said shaft passes, having an annular recess in 
its end to receive said tubular extension, and the rin 
nut 9 in the inner wall of said case, forming an externa’ 
bearing for said valve between its ends, substantially 
as set forth. The valve case 6, containing the valve 
chamber and having the inlet and discharge passages 7 
and z respectively, leading to and from opposite ends 
of said chamber, combined with the ring nut 9, 
screwed into said chamber and dividing it into a 








receiving and an exhaust section, and the hollow 
valve 10, extending through said nut and having 
openings through its walls communicating with the 
exhaust section of said valve chamber, substantially 
as set forth. The motor head 12 and the valve case 6, 
secured to the rear end of said head, combined with 
the valve case extension 20, having the packing 
thimble 21 therein and secured to the valve case, and 
the valve 10, extending through said case 20, and 
—— by said packing thimble, substantially as 
set forth. 


380,882. Sream-actuatep Va.vE, J. H. Fogarty, New 
York, and F. M. Wheeler, Montclair, N.J.—Filed 
June 13th, 1887. 

Claim.—{1) The two piston valves P, links Q, and 
arms R?, in combination with each other and with the 
main piston C, rod c, and a pump operated by the 
latter and with the arm RI, rod e, piston E, cylinder W, 
and valve V, with provisions for operating the latter 








by the movement of the main piston, all substantially 
as herein specified. @ In a steam pump ha’ 

balanced main valves P, actuated by a connected 
piston E, the controlling valve V, actuated by the 
motion of the main piston through connections, as 
ZY, and provided with adjusting means zx, whereby 
the intermittent motion imparted from the main 
piston may be varied, substantially as herein specified. 


¢ 





(8) The close-fitting tube J, Josing the ci fer- 
=e grooved rod ¢, in combination with the steam 
chest Bl, cylinder W, and piston E, and means, as 
valve V, for distributing the steam to this cylinder, 
the said rod ¢ Fy through means, as the shaft R 
and its arms R! R2 and cennected piston valves P, to 
distribute the steam to the main cylinder B, all sub- 
stantially as herein specified. 


380,908. Screw-cuttine Diz, F. J. Maule, Phila- 
delphia, Pa.—Filed December 7th, 1887. 

Claim.—(1) The combination of the block having 
slots extending completely through the same from 
face to face, and having opposite sides parallel from 
face to face of the block, with cutting bits fitting 
snugly in said slots, and transverse retaining pins 
passing through openings in the block and bits, all 








substantially as specified. (2) The combination of the 
block having a central opening, and slots extending 
outward therefrom, with cutting bits fitting snugly in 
said slots and bearing at their outer ends against the 
bases of the slots, and transverse pins parsing through 
openings in the block and bits and serving to cause 
said bits to bear firmly against the outer bearings in 
the block, all substantially as specified. 


380,918. Steam Enoine InpicaTor ATTACHMENT, J. 
R. Mitchell, Oakland, Cal.—Filed November 8th, 
1886. 

Claim.—An indicator for determining the perform- 
ance of an engine or other similar machine, said 
indicator having a card on which the diagram is 
traced, in combination with the vibrating lever 
receiving its motion from said engine or other machine, 
and a connection for varying the length of connection 
between said lever and the indicator, whereby a series 
of consecutive separate diagrams are made on the 
card, substantially as described. The combination, 
with the cord, the indicator cylinder, the vibrating 
lever, and the means for shortening said cord at the 
beginning of either stroke of the lever, and for the 


380,918 
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purpose described, of a drum carried by the lever and 
to which one end of the cord is attached, a ratchet on 
the drum, a retaining pawl engaging the ratchet, an 
actuating pawl for turning it, a prvotted lever carrying 
said pawl, and a connection between said pawl lever 
and the main vibrating lever, whereby the engage- 
ment of its pawl with the ratchet is varied as to time, 
substantially as described. 


380.950. APPLIANCE FOR MANIPULATING LARGE 
Foroinos, G. Siddell, Sheffield, England.—Filed 
January 4th, 1888. 

Claim.—(1) An appliance for the manipulation of 
large forgings and consisting of a toothed wheel, an 
endless chain passing around it, and a pivotted lever 
carrying a pawl or pawls to act on the toothed wheel, 
substantially as described. (2) An appliance for the 


380,950] 


nal 
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manipulation of large forgings, and consisting of a 
toothed wheel, means for raising and lowering it, a 
chain passing around the wheel and the forging to be 
manipulated, and a _— lever adapted to bear 
against the chain, and having a pawl or pawls to act 
on the toothed wheel, all substantially as and for the 
purpose set forth. 


380,970. Apparatus ror ManuractuRiIna CompounD 
Piates oF Iron AND STEEL, A. Wilson, Sheffield, 
York, England.—Filed May 17th, 1887. 

Claim.—(1) The combination of the rocking mould, 
its trunnions, the worm-wheel on one of the trunnions, 
the worm gearing with the worm-wheel, the worm- 
shaft, the §riving-shaft having clutch-connection at 
one end with the worm-shaft, the shaft P, with which 
the opposite end of the driving shaft has clutch-con- 
nection, the intermediate shaft actuated by the shaft 
P, the driven shaft actuated by the intermediate shaft, 
the series of rollers, the girder, and the endless chains 
actuated by said driven shaft and operating the 
girder, substantially as and for the purpose set forth. 
(2) The bination o e tr d frame, the 
lower part of the mould detachably secured to said 
frame, the upper part of the mould, the cotter-bolts 
having loose-jointed connection with the lower part of 


gute 






























































the mould, the lugs on the upper part of the mould, 
the stop-lugs on the lower part of the mould, the 


380,970 














guideway-stops, and the cotter-wedges, substantially 
as and for the purpose set forth. 


380,955. Cut-orr Mecuanism for Stipe VaLves, J. 
H. Tangye, Soho, and W. Johnson, jun., Moxley, 
Stafford, England,—Filed November 22nd, 1887. 

Claim.—The combination, with a reciprocating slide 
valve, of an oscillating flap-valve pivotted between 


[380955] 
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its ends below the valve, and a movable regulator con- 
nected with a governor, and acting alternately on the 
said opposite ends of the pivotted valve, substantially 
as described. 


381,004. Apparatus ror Formine Saeets or NICKEL 
OR OTHER Metat BY ExLxcTro.ysis, M. G. Farmer, 
Eliot, Me.—Filed October 17th, 1887. 

Claim.—(1) In a depositing tank, the combination of 

a curved plate immersed in the solution and ome | 

the anode, a cathode ring or hoop having a periphera 

conducting surface mounted ptm said plate, and 
supporting and steadying rollers on opposite sides of 
the ring or hoop, as set forth. (2) The combination, in 

a depositing tank or vat, of a curved anode sheet or 

i immersed in the solution, a cathode ring or hoop 

aving a peripheral conducting surface, two support- 
ing rollers inside of the hoop, and an outer pivotted 





steadying and conducting roller resting on its peri- 
phery, as set forth. (3) The combination, in an elec- 
trolytical tank or bath, with a fixed anode, of a hoop 
or cylinder of metal for oe a a two in- 
sulated rollers forming bearings for said hoop, a con- 
tact cylinder or roller carried by a pivotted lever and 
bearing upon the hoop above the supporting rollers, 
and means for rotating the hoop in the bath, as set 
forth. 
$81,005. Apparatus ror Tratninc Guns, J. Vavas- 
seur, Southwork, Surrey.—Filed 25th January, 1888. 
Claim.—The combination of a centrally-pivotted gun 
having its centre of gravity approximately over the 











pivot or axis, a worm wheel on the axis, or an axis 
eared therewith, and a worm which can be thrown 
| into gear therewith and then turned by hand to turn 
| the gun slowly, or thrown out of gear to allow of the 
| gun being turned quickly, 
381,157. Grease Cup, H. D. Mentzel, Baltimore, Md. 
—Filed May 24th, 1887. 
Claim.—A grease-holding cup, which consists in an 


ial i 


)! 





interiorly - threaded shell, an exteriorly - threaded 
hollow plug or plunger, and a handle which is inserted 





in the said plug, all combined substantially a« and for 
the purpose specified. 
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INSTITUTION OF NAVAL ARCHITECTS AT 
GLASGOW. 

Tue International Exhibition has attracted the Institu- 
tion of Naval Architects to Glasgow and induced its 
members to hold their thirtieth session in the Corporation 
Galleries of that city on Tuesday, Wednesday, and Thurs- 
day of last week, under the presidency of the Earl of 
Ravensworth, The members of the Institution were 
received by the honourable the Lord Provost (Sir James 
King), the Council of the Institution of Engineers and 
Shipbuilders in Scotland, the directors of the Clyde 
Steamship Owners’ Association, the Clyde Sailing Ship 
Owners’ Association, and other members of the Reception 
Committee. After offering the Institution a hearty 
welcome, and expressing a hope that the visit might prove 
both interesting and profitable to the members, Sir 
James King resigned the chair to the president, 
the Earl of Ravensworth, who acknowledged with 
thanks the cordial reception which had been accorded. 
The noble Earl then delivered an address, in which 
special attention was called to the appropriateness of a 
visit by the Institution to the Clyde to join its Scottish 
sister in celebrating the centenary of steam navigation. 
The Clyde district, he said, was at once the birthplace, 
the cradle, the nursery, and the high school of the marine 
engine and ocean steam navigation. It was in 1787 
that Mr. Miller and Mr. Symington constructed the 
first boat propelled by steam. ‘That little boat was 
launched upon,,Dalswinton Loch, and in very favour- 
ale circumstances on that inland loch attained a speed 
of five miles an hour. It was interesting to compare this 
early result with the performance of the Etruria last week, 
which came over from New York, beating the record, 
magnificent as that record was, in 6 days 1 hour 50 min., 
being an average of 19°34 knots during the whole passage. 
The noble President traced the early developments of 
steamship construction down to the present time, making 
special allusion to the City of New York and her 
sister ship yet to be launched. Reference was made 
to the early marine engineers of the Clyde, and to others 
whose influence had contributed towards advancing the 
growth of the marine engine, and particular mention 
was made of such names as Robert Napier, John 
Elder, and Alexander Kirk, also of Messrs. G. and 
J. Burns and the Duke of Argyll. The opening up of 
the Clyde navigation and the conversion of a shallow 
stream into a navigable river were spoken of in terms of 
eulogy and admiration, in regard both to the enterprise 
of the city and the skill of its engineers. Lord Ravens- 
worth complimented Glasgow upon the success which had 
hitherto attended its Exhibition, and alluded to the public 
spirit of the Clyde district as manifested in the large 
amount of the Exhibition guarantee fund and the rapidity 
with which it was subscribed. After indicating the nature 
of the programme of their proceedings during the week, 
including the excursions for which arrangements had been 
made, Mr. B. Martell, the chief surveyor of Lloyd’s 
Register of British and Foreign Shipping, read his paper 


On THE CoMPARATIVE Merits oF Deep KEEL AND 
CrentRE Boarp Yacuts ror Racine Purposes, 


Mr. Martell admitted at the commencement of his paper 
that a great deal of the data upon which his conclusions 
were based had been obtained from the newspapers and 
other similar channels of information. He had been com- 
pelled to have recourse to such sources, because all his 
efforts to obtain drawings of the celebrated yachts, Thistle 
and Volunteer, in order that an exact comparison might 
be made of several of their noteworthy features, had been 
unsuccessful. As, however, Mr. Martell subsequently 
pointed out during the course of the discussion, his object 
was not so much to speak precisely regarding these two 
particular yachts as to make comparisons between the 
merits of the systems which they represent, and for this 
purpose his figures were sufficiently near the truth. Mr. 
Martell said : In our own yachting circles the tendency 
for some years has been in the direction of decreasing the 
beam, and to acquire the necessary displacement by 
increasing the draught. The loss of stability initially, 
and indeed at all inclinations at which yachts euandiy 
sail, resulting from decrease of beam, has been com- 
pensated for in practice by carrying large quantities of 
ballast, amounting in some instances to even more than 
the weight of the hull, spars, and equipment combined. 
This diminution of breadth has been carried out of late 
— to an extent which many experienced yachting men 
vave regarded with disfavour. The tendency, no doubt 
has been fostered by the retention in the minds of many 
of the erroneous ideas upon the subject of resistance 
prevalent for many years, and which led to the con- 
struction of comparatively narrow and unsafe vessels for 
general mercantile purposes. Our knowledge of the 
resistance of ships which we owe to the patient investi- 
gation of the late Mr. Froude and his son, scant though 
it be, is sufficient to show that increase of beam is not 
necessarily associated with increase of resistance. As 
soon as that fact in connection with other advantages 
which breadth gives became sufficiently impressed upon 
men’s minds, a rapid change in the proportions of vessels 
built for the mercantile marine at once took place. The 
same change, however, has not taken place in the design 
of British yachts, Perhaps to some extent, in addition 
to the foregoing considerations, this was owing to 
the tonnage rule under which yachts, until recently, 
were sailed. This rule did not take cognisance of depth, 
and no restriction, therefore, was placed on its increase 
to any extent which might be considered advantageous. 
Our Transatlantic kinsmen, who were not hampered by 
such tonnage laws, have, on the other hand, placed con- 
fidence in breadth of beam and shallow draught, it being 
apparently their opinion that a vessel of that type would 
“skim” over the water, instead of having to “plough 
through it,” as in the case of the deeper draught vessel 
of the narrow type. They long ago, however, discovered 
that such vessels, without artificial means of preventing 





leeway, were not superior to, if as good as, those having 
a greater hold of the water. Hence the introduction of 
the centre board. Having thus cursorily traced the 
growth of the two types of yachts, Mr. Martell proceeded 
to discuss briefly some of the advantages which they in- 
dependently possess. Breadth of beam, he said, is essen- 
tial to initial stiffness, if stiffness is to be secured by 
form alone, or even by form mainly. The narrow, deep 
yacht has necessarily a low position of the metacentre, 
and an adequate interval between the metacentre and the 
centre of gravity can only be secured by artificial means 
—that is to say, by the use of a large quantity of 
ballast. The shallow, broad yacht, on the other hand, 
possesses initial stiffness due to form alone, and 
although ballast is carried in these vessels also, it 
is not required to anything like the same extent, 
and is useful mainly in lengthening out the range of 
stability. Asa matter of fact, therefore, the one yacht 
is able to stand up under her canvas in a breeze with a 
small amount of ballast by reason of the stability due to 
her form, while the other cannot do so without the aid of 
a large quantity of ballast. As regards this feature of 
initial stability, which is of the utmost importance in 
racing yachts, since it practically determines the area of 
sail to be carried, there is, in my opinion, no doubt that 
the advantage is on the side of the broad, shallow vessel. 
Initial stability can be gained more easily and more 
rapidly by increase of beam than by increase of ballast. 
The Thistle has doubtless considerable initial stability, 
and carries a comparatively great spread of sail ; but she 
must be regarded as a compromise between the two 
types, and scarcely representative of either. The broad 
yacht can usually carry at the same inclination, in the 
same breeze, a larger quantity of sail than the narrow, 
ballasted yacht of the same length and same area of 
immersed section ; or, if both be provided with the same 
spread of sail, she will stand up better under her canvas, 
and thus have her sail area more advantageously disposed 
for receiving the wind’s pressure ; and this is so at all 
inclinations at which veel are usually sailed. 

With a view to comparing the Thistle and the 
Volunteer in this respect, the stability has been estimated 
from the data referred to, and as a result it is found that 
the metacentric height of the Thistle is 3°2ft., and that of 
the Volunteer 4ft. The Volunteer reaches her angle of 
maximum stability at about 28 deg., and beyond this the 
moment of stability continuously decreases until the 
angle of about 76deg. is reached, when the stability 
vanishes. The Thistle, on the other hand, although 
possessed of less stability at small angles of heel, does not 
reach her maximum stability until about 55deg. of 
inclination, and at 90 deg. she has still a large righting 
moment. Such a vessel is of course uncapsizable, while 
it is questionable whether the Volunteer could be con- 
sidered safe for an oversea voyage, subject to the sudden 
gales which might be encountered ; or at least, if a race 
were sailed in the open sea in bad weather, whether it 
would not be considered prudent or necessary to reduce 
the sail spread in weather in which the Thistle could carry 
all her plain sail with perfect safety. 

Passing from the consideration of stability or ability to 
stand up under canvas, we come next to the important 
question of leeway. Running before the wind the British 
yacht is quite as fast as the American of the same size, if 
the spread of canvas be as great. The records appear to 
show that the Thistle was even superior to the Volunteer 
in this respect ; but, of course, in judging of this, it 
must be berne in mind that vessels separated by a con- 
siderable distance may be subject to great differences in 
wind pressure, which would possibly account for the 
Thistle gaining slightly on the Volunteer on returning in 
the second race. If area of middle line longitudinal 
dlane only be considered as a measure of the resistance to 
eeway, the cause of the superiority of the American 
vessel will not be evident, as this would appear to be 
practically the same in the two vessels, namely, 853 
square feet in the Thistle, and 856 square feet in the 
Volunteer, including the centre-board. As, however, a 
vessel when making leeway would be under a wind which 
would cause her to heel, it follows that the vessel which 
can stand up best will have an advantage over the less 
stiff one. 

Mr. Martell next proceeded to investigate the effective 
lateral resistance in the two cases, and upon the supposi- 
tion that under the influence of a wind which, with the 
same spread of sail, heels the Volunteer 15 deg., and the 
Thistle 163 deg., the resistance of the former is equal to 
that due to a plane area of 768 square feet, placed at right 
angles to the line of advance, while that of the Thistle 
is equal to that due to a similar plane with an area of 
780 square feet. The relative resistance to leeway thus 
calculated is slightly in favour of the Thistle; while, if the 
areas of the middle line planes are compared, the vessels 
are seen to be practically the same. The cause of this 
slight falling off in the Volunteer is plain when the 
breadth and draught of the two vessels are considered ; 


breadth _ 22°2 
draught 10 
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sents her side far more square to the direction the vessel 
is being driven, and were it not for the centre-board of 
the Volunteer she would undoubtedly drift to leeward 
much more quickly than the Thistle, as may be seen from 
a comparison of the figures calculated as above, with and 
without the centre-board, viz., the area of the middle 
line plane without the centre-board is 732 square feet., 
and of the centre-board 124 square feet, or a little over 
16 per cent. of the whole, while the effective area for 
resistance to leeway, calculated as before explained, of 
this vessel without centre-board is only 634 square feet, 
and of the centre-board 134 square feet., or 21 per cent. 
of the whole, showing clearly the effectiveness of the 
centre-board. 

Turning now to a consideration of the means of propul- 
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‘sion of yachts, it appears to be a well-established fact 





that American sailmakers have for a long time made their 
sails much flatter than is the practice in this country, and, 
further, that the advantage of doing so is so far recognised 
in this country that suits of sails are now frequently 
ordered in America for British yachts. By the aid of a 
diagram Mr. Martell showed that when a yacht is sailing 
with the wind, not greatly before the beam, a “ laggi- 
ness” in a sail—especially a jib—would not give such 
good results as a plane surface. 

The late Mr. Froude, at the Institution of Civil Engi- 
neers, mentioned cases where the rounded cut of the luff of a 
jib produced a bagginess just abaft the stay, which 
swelled out under the influence of the wind so much that 
the “bag” could be seen on the fore side of the stay by 
an onlooker standing square to the vessel’s course. In 
such a case the sail’s action on both stay and bolt-rope is 
propulsive; but it is evident such a sail would soon 
“lift” if the vessel were forced close to the wind, owing to 
the wind pressure on the back of the fore part of the 
sail being at least equal to that on the fore side. 
Indeed, it is evident from a consideration of the 
diagram that when the vessel is sailing close to the 
wind any considerable amount of ballooning of the sail 
will cause the fore part to be parallel, or nearly so, to the 
direction of the wind, when its propulsive effect would 
be lost, while the after part of the sail standing across 
the wind will tend to forma back sail. The conclusion 
appears to be that if the vessel is not sailing very close 
to the wind, the advantage lies with the balloon sail ; but 
if itis necessary to press the vessel close to the wind, a 
very distinct advantage is gained by having flat sails, 
which, by avoiding any back pressure, get the utmost 
effect out of the wind. As regards the resistance to pro- 
pulsion of the two vessels, the wetted surface of the 
Thistle, calculated from the plans alluded to, appears to 
have been about 2160 square feet, and of the Volunteer 
1980 square feet, not including the centre-board, and 
2230 square feet with the centre-board. If anything, the 
frictional resistance per square foot of surface would, 
from the result of Mr. Froude’s experiments, be some- 
what less in the Thistle than in the Volunteer ; further, 
at low speeds the wave-making resistance would be in 
favour of the Thistle, and not until very great speeds 
were reached, at which the formation of transverse waves 
begins, would the Volunteer reap any advantage over her 
narrower rival. Inthe second race between the Volunteer 
and the Thistle they had to beat out twenty miles in the 
teeth of the wind, and, apart from. the possibility 
of the wind blowing with different force on vessels 
separated by a considerable distance, the results 
of this race present on analysis some interesting 
features. It is estimated that in the run out the 
Volunteer covered a distance of twenty-seven miles in 
3 hours 45min. 50sec., while the Thistle, owing to the 
greater leeway made, sailed about twenty-nine miles in 
4hours Omin. 39sec. The mean speed of the Thistle, 
from these figures, was 0°8 per cent. greater than that of 
the Volunteer. In returning the yachts sailed each 
twenty miles, the Volunteer in 1 hour 57 min. 7sec., and 
the Thistle in 1 hour 54 min. 12 sec., giving the advantage 
of 2°5 per cent. in speed in favour of the Thistle. Now, 
in the run out the Volunteer’s centre-board would be 
lowered, thereby increasing the surface friction, and in 
the return this cause of resistance would not occur; and yet 
in spite of this the Thistle increases her advantage by 
about 1°7 per cent. of the speed. Further, the wave- 
making resistance at the high speed of the return journey 
could not, as previously explained, help the Thistle as 
compared with the Volunteer, and consequently the whole 
of this difference must be accredited to the flatness of the 
Volunteer’s sails in beating out against the wind. Of 
course, on the results of one race it is impossible to form 
a decided judgment, but the evidence in this case markedly 
points to this conclusion. 

In conclusion, Mr. Martell said that, in summing up 
the results of this brief investigation, it would appear 
that the American type of yacht possesses greater stiff- 
ness, and therefore greater sail-carrying power; it has, 
by reason of the centre-board, greater resistance to lee- 
way, is fitted with better sails for close-hauled sailing, 
and has practically no more skin friction and wave- 
making resistance at all ordinary speeds, while the only 
point on which the British type has the advantage is, that 
she is safer in bad weather in the open sea with a large 
spread of canvas. It is not surprising that under these 
circumstances all the recent trials of speed between the 
British and American types should have resulted in the 
triumph of the latter. It now behoves British yachts- 
men to consider whether it is expedient for them to make 
sea-going qualities a sine gud non in a racing machine, or 
to sacrifice high speed in bad weather at sea in order to 
obtain greater speed in the usual conditions under which 
these vessels will be raced, which is, after all, the principal 
reason of their existence. 

In the course of the discussion which followed the 
reading of this paper, Mr. G. L. Watson, the designer of 
the Thistle, stated that Mr. Martell’s conclusions were in 
many cases erroneous in consequence of his having started 
with inaccurate data. For instance, the observations of 
competent yachtsmen, who had opportunities of comparing 
the angles to which the Thistle and Volunteer inclined 
when sailing, showed that the former was the stiffer of 
the two. Mr. Watson thinks that a well-designed keel 
yacht should beat one with a centre-board, and suggested 
that the explanation of the Thistle’s failure might be found 
in a faulty design. He expressed himself as perfectly 
satisfied with the set of her sails, and indeed with the 
work of British sailmakers generally, as compared with 
that of their American rivals. In his opinion the Thistle’s 
sails were set flatter than those of the Volunteer, but they 
became distorted on the second day of the race, owing to 
the rain. The Volunteer had about 8 per cent. greater 
area of canvas than the Thistle. Mr. Watson quoted 
statistics to show that not only in America, but in this 
country also, the centre-board boats were being beaten 
by those of the ordinary keel type. 

Professor Jenkins referred to some experiments made 
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by the late Mr. Froude upon models of the same displace- 
ment, but of different proportions, of breadth to depth. 
With reference to the curves of stability of the two types 
of yachts, the professor thought that the great range of 
stability possessed by the Thistle was unnecessary ; large 
righting moments at small inclinations being of far 
greater value to a racing yacht, and this was possessed by 
the Volunteer. Captain Fitzgerald, R.N. expressed his 
belief in the centre-board system, and narrated some ex- 
periences of his in Bermuda with improvised centre-boards 
in support of his preference. Mr. W. H. White, the 
Director of Naval Construction concurred with Professor 
Jenkins in believing that British racing yachts should 
have greater beam than is now usual. Messrs. West, 
Lamont, and Major Baker joined in the discussion ; the 
latter gertleman humorously calling attention to the 
common summer announcements in American newspapers 
under the heading of “The Week’s Capsizes.” Major 
Baker thought the centre-board yacht unsafe, and believed 
that increased beam is accompanied with angmented 
resistance. Mr. Martell having briefly replied, was 
heartily thanked for his interesting communication, 
whereupon a paper by Mr. J. Deas, C.E., the engineer of 
the Clyde Navigation, was read upon the subject of 


Tue River Ciype, 


giving a detailed history of the improvements in 
the navigation of that river during the past three 
hundred years. This paper is unfortunately too 
lengthy to be reported so fully as could be desired, 
hence we are able to give only some selected passages 
serving to illustrate its direction and scope. Said Mr. 
Deas, upwards of three hundred years ago—in the 
summer of 1566—the magistrates and Town Council of 
Glasgow made the first attempt on record to improve the 
river by detachments of the inhabitants of the City of 
Glasgow, joined by contingents from Renfrew and Dum- 
barton, endeavouring to open up what the chronicler of 
that day called “a formidable sandbank” at Dumbuck, 
about two miles above Dumbarton and about ten miles 
below Glasgow Harbour, at which they laboured for 
several weeks, residing during the time in timber huts 
built on the river banks near the scene of their operations. 
This attempt must have proved of little value, as Thomas 
Tucker, one of Cromwell’s commissioners, in describing 
Glasgow and the river in a report dated November 20th, 
1656, ninety years thereafter, says :—‘“The situation of 
this towne in a plentiful land, and the mercantile genius 
of the people are strong signs of her increase and 
growth were she not chequed and kept under by the 
shallowness of her river, every day increasing and filling 
up soe that noe vessels of any burden can come nearer up 
than within fourteene miles, where they must unlade and 
send up theyr timber and Norway Trade in rafts or 
floats, and all other commodityes by three or foure 
tonnes of goods at a time in small cobbles, or boates, 
in three, four, five, and none above six tonnes a boat.” 
Nor can much benefit have resulted from the carrying 
out of the following Minute of Council, dated May 8th, 
1740 :—“ The Councill agree that a tryall be made this 
season of deepening the river below the Broomielaw, and 
remit to the magistrates to cause do the same, and go to 
the length of £100 sterling of charges thereupon, and to 
cause build a flatt-bottemed boat to carry off the sand 
and chingle from the banks.” Up till 1768 the river 
between Glasgow and the sea remained practically ina 
state of nature, choked up with sandbanks, impeded by 
numerous fords, and only suitable for herring boats and 
such like craft. Thus the river remained, expanding in 
useless width as it decreased in depth, until in that year, 
John Golborne, civil engineer of Chester, appeared on the 
scene, and it was to him that Glasgow is indebted for the 
first really successful step in the improvement of its 
navigation, and by his system of contracting the river 
by the construction of rubble jetties, 2nd the removal of 
sand and gravel shoals by dredging, ploughing, and 
harrowing, the first marked improvement of the naviga- 
tion was effected. In 1773 he took a contract to make 
Dumbuck Ford 6ft. deep and 300ft. wide at low water 
for £2300; and in September, 1775, the Town Council, 
on the recommendation of the merchants, gave him £1500 
for deepening the river 10in. more than he was bound to 
do by his contract, presented him with a silver cup,and gave 
his sor £100. Generous Town Council! happy engineer ! 
From 1781 on till 1836 the works carried on for the 
further improvement of the river under the direction 
consecutively of Golborne, Rennie, and Telford, consisted 
chiefly in the shortening of some, and the lengthening of 
other of Golborne’s jetties, the construction of additional 
etties, the connecting of the outer ends of these jetties 
by half-tide training walls on both sides of the river, so 
as to confine the water and increase the ebb scour, and 
the removal of hard shoals by dredging. It was not till 
1836 that the river from Glasgow to Port Glasgow was 
treated as a whole, and a true appreciation shown of its 
future by the Clyde Trustees’ then engineer, Logan, in 
the laying down of river lines, which, with some slight 
modifications and expansions, have up till now formed 
the limits of the river’s improvements. Parliamentary 
plans on these lines, approved by James Walker, con- 
sulting engineer to the trustees, were submitted to and 
sanctioned by Parliament in 1840; but so inadequate was 
the appreciation of the depth required that 20ft. at high 
water neap tides was recommended by Logan as the 
extreme depth of the river and harbour, and a clause in 
the Act empowered the deepening to proceed until every 
part thereof shall have attained at least a depth of 17ft. 
at high water neap tides. The depth of the harbour of 
Glasgow at the present time is from 25ft. to 29ft., and in 
the river from 27ft. to 29ft. at high water neaps, 
high water springs being about 2ft. higher. The 
average tidal range of spring tides at Glasgow is 
1lft. 2in., and at Port Glasgow 10ft.; and of neaps at 
Glasgow 9ft. 2in, and at Port Glasgow 8ft. 3in. 
While jetties and training walls or parallel dykes per- 
formed a useful part in the early improvement of the 
river, it is to persistent dredging that the enormous 





increase in the magnitude of the river since 1840 is due. 
The early dredging was performed by large rakes, or 
percupine ploughs, as they were called, because they were 
provided with strong iron teeth, wrought by hand cap- 
stans, which drew the material from the bed of the river 
on to the banks. Hand-wrought, and subsequently horse- 
wrought, dredgers with small buckets on a ladder suc- 
ceeded the plough, and in 1824 the first steam dredger 
was started on the river. It dredged only to 10ft. 6in. 
Now several of the dredgers employed can work in 35ft. 
depth of water. It is undoubtedly to the application of 
steam = to dredgers, and the subsequent adoption of 
steam hopper barges—a French invention—for carrying 
the dredged material to the sea, that the rapid enlarge- 
ment not only of the Clyde and the harbour of Glasgow, 
but of the Tyne, the Tees, and several other similar rivers, 
in recent years are due. But for the introduction of the 
latter, it would have been physically, financially, and 
otherwise impossible to have disposed, within so limited 
a time, of the enormous quantities of materials which have 
been dredged from these various rivers and harbours. 

Before the year 1818 none of the vessels in the foreign 
trade came further up the river than Greenock or Port 
Glasgow. Their cargoes were there discharged into 
lighters, which carried them to Glasgow, and at that date 
the largest ship belonging to either Port Glasgow or 
Greenock did not exceed 400 tons. In 1821 vessels draw- 
ing 13$ft.; in 1830, drawing 14ft.; in 1840, 17ft.; in 1850, 
19ft.; in 1870, 21ft.; in 1880, 23ft.; and last year a sailing 
vessel, the Lord Charlemont, drawing 25ft. lin., came up 
the river, while steamers with a draught of from 23ft. to 
24}ft. pass up and down the river almost daily, leaving 
Glasgow and Greenock respectively about an hour or so 
before high water, and passing over the navigation 
between these two points in about two hours, The 
river, cross Channel, and other steamers of I6ft. 
draught and under, leave Glasgow and Greenock 
respectively at any state of the tide, as the depths 
already given of the navigation clearly show. The 
bed of the river from Glasgow to Port Glasgow is 
now virtually level throughout, and 74ft. of the 8ft. 9in. 
of the increased range of tide in Glasgow Harbour, and 
the whole present depth of from 16ft. to 20ft. at low- 
water spring tides—together, 234ft. to 27}ft.—have been 
obtained by dredging out the bottom of the river. Three 
hundred years ago it cannot have entered into the mind 
of the most sanguine and far-seeing citizen of Glasgow 
that his city, founded by St. Kentigern or St. Mungo in 
560, would ever become one of the leading ports of Great 
Britain, situated as it was on a shallow, sand-choked 
stream, upwards of twenty miles from deep water at 
Greenock, and its usual port, Irvine, in Ayrshire, twenty- 
nine and a-half miles by land from Glasgow, from which 
merchandise was conveyed to and fro by lighters and 

k horses. The magistrates, with that - avec aw 
characteristic of Scotchmen, however, determined to have 
a port nearer home, and in 1658 made overtures to the 
magistrates of Dumbarton to purchase ground for an 
extensive harbour there, but these were declined on 
the ground that the great influx of mariners and 
others wauld raise the price of provisions on the 
inhabitants; in 1662 they purchased 13 acres at Newark, 
on which they afterwards laid out the town of Port 
Glasgow, built harbours, and constructed from the design 
of James Watt the first graving dock in Scotland, recently 
enlarged. While thus fostering Port Glasgow, they still 
hankered after accommodation for ships at Glasgow, and 
in 1688 built a quay at the Broomielaw there, at the cost 
of £1666 13s. 4d. In 1755 Smeaton recommended that a 
dam be put across the river four miles below Glasgow, in 
order to secure 4$ft. of water at all times up to this quay, 
and a lock on the dam 18ft. in the clear, and to take in a 
vessel of 70ft. long, or to let pass a sloop or brig of above 
100 tons when there was water in the river to admit it. 
Theextension of the harbour synchronised with the deepen- 
ing of the river, so that while in 1800 the quayage was 
only 382 yards long, the water area of the harbour only 
4 acres, the revenue of the Clyde Trust £3400, and the 
Customs revenue £427, the length of the quayage is now 
10,839 yards, or 6 miles 275 yards, the water area 154 
acres (fully one-half of the latter and of the total quayage 
having been added since the author became engineer to 
the Trust), the Trust revenue £287,933, and the Customs 
revenue £1,012,051. The total imports and exports for 
the year ending June 30th, 1887, amounted to 3,723,058 
tons, while the registered tonnage of vessels arriving at 
the harbour was 3,118,515 tons. 

While in 1656 Commissioner Tucker stated there were 
only twelve vessels belonging to the merchants of the 
port—three of 150 tons each, one of 140, two of 100, one 
of 50, three of 30, one of 15, and one of 12, none of 
which came up to the town—the Board of Trade statistics 
for last year show Glasgow to be the third largest ship- 
owning port in the kingdom, with 1487 vessels of an 
aggregate tonnage of 1,141,037, against Liverpool, with 
2350 vessels of 1,820,375 tons, and London, with 2488 
vessels of 1,156,682 tons; but if Greenock, with its 331 
vessels of 229,912 tons, was classed with Glasgow, as it 
well might be, it would give the Clyde 1818, <1 1,370,949 
tons, and thereby make it the second largest shipowning 
river in the kingdom. By 1839, four shipbuilding yards 
had been established at Glasgow witiin the limits of the 
present harbour. Tod and Macgregor’s and Thomas 
Wingate and Co.’s on the south side—the latter of whom 
engined the Sirius, built at Leith in 1837, the first British 
steamer to cross the Atlantic—and Robert Napier’s, and 
Barclay, Curle, and Co.’s, on the north side. Some few 
years thereafter yards were established on the north side 
by Stephens and Sons, and on the south side by Smith 
and Rodger, now the London and Glasgow Engineering 
and Iron Shipbuilding Company, and Napier and Sons, 
the senior partner of whose successors under the same 
name, Dr. A. C. Kirk, introduced, in 1874, while with 
John Elder and Co., the triple-expansion engine, which 
has effected so great an economy in the consumption of 
fuel as to enable cargo steamers to be financially success- 
ful in trading to the most widely distant ports, 
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There are now forty-three yards in what may be termed 
the Clyde district; one yard, that of T. B. Scath and 
Co., at Rutherglen, three miles above Glasgow, where 
have been built many of the beautiful steam yachts and 
pleasure steamers which ply on our English lakes, on our 
Scotch lochs, and on foreign waters ; one at Blackhall, on 
the Monkland Canal ; one at Maryhill, on the Forth and 
Clyde Canal ; five within the limits of the harbour ; one 
at Partick, immediately below these limits, two at Govan, 
four at Whiteinch, one at Scotstown, two at Renfrew, one 
at Yoker, two in the borough of Clydebank, four in 
Paisley, one at Bowling, five at Dumbarton, eight at Port 
Glasgow, and four at Greenock. The first iron vessel 
built in Scotland was the Vulcan, by Thomas Wilson, at 
Faskine, on the Monkland Canal, about eleven miles from 
Glasgow. It was launched on May 28th, 1818, and until 
within the last fifteen years was still engaged in carrying 
coal from the Forth and Clyde Canal to ports on the Clyde. 
To England, however, belongs the honour of launching 
in 1821, the first iron steamer, the Aaron Manby, built 
at Horsley. The first iron steamer built on the Clyde was 
the Aglaia, in 1827, for nger traffic on Loch Eck ; 
and the first to ply on the Clyde was the Fairy Queen, 
built at the old Basin Foundry, Glasgow, about a mile 
and a-half from the river, to which it was brought bodily 
and launched in 1831. The use of iron for shipbuilding 
did not, however, become general till about 1847. Now 
steel is every year more and more displacing it, on the 
Clyde at least, as the following table will show at a 
glance :— 


1881. 1884, 1885. 1886. 1887, 
Tonnage. Tonnage. Tonnage. Tonnage. Tonnage. 
Steel... 70,000 ... 146,500 ... 90,200 ... 122,243 ... 160,749 
Iron »... 260,000 ... 150,500 ... 103,800 ... 53,191 ... 32, 
Wood... 1,000 ... 607 ... 520 ... 668 ... 360 


The most recent development of Clyde-built steamers 
is their beating of the record, the Spanish torpedo catcher 
Destructor, and the Spanish cruiser Reina Regente, both 
built and engined by Thomsons, Clyde Bank, making an 
average of 22°6 knots and 20°6 knots respectively per 
hour on their trials in 1886 and 1887, over the measured 
mile ; the Cunard Company’s Etruria, built and engined 
by John Elder and Co., outward to New York in the end 
of May and beginning of June last, from Roche’s Point, 
Queenstown, to Sandyhook Bar, in 6 days 1 hour 47 min. 
corrected time,and inward between July 7th and July 14th, 
in 6 days 4 hours 50 min. ; the Union Company’s Athenian, 
built by Aitken and Mansel, but re-engined by Messrs. 
T. Richardson and Sons, of West Hartlepool, about the 
same period, from Capetown to Plymouth in 17 days 
9 hours 10 min., including 5 hours and 5 min. detention ; 
and the Channel mail steamer Princess Henrietta, built 
and engined by Dennys, in June last, on trial 21'1 knots, 
and Ostend to Dover, over sixty miles, in 2 hours 55 min. 

Mr. Deas’ interesting paper, which was amply illustrated 
by means of elaborate diagrams, was received with the 
unanimous thanks of the meeting, the members of which 
afterwards divided into two bodies, one proceeding to the 
Forth Bridge, where they were taken on board of a 
steamer, and conducted over the whole scene of operations 
by Mr. Arrol, the contractor; while the other section 
proceeded down the Clyde in one of the Clutha steamers 
of the Harbour Trustees, and, under the able guidance of 
Mr. Deas, jun., were shown the full extent of the harbour 
works, docks, and shipyards, 








THE INSTITUTION OF MECHANICAL ENGI- 
NEERS AT DUBLIN. 

THE summer meeting of the Institution of Mechanical 
Engineers opened in Dublin on Tuesday, the 31st of July, 
at 10 a.m., with the reception of the President and mem- 
bers, in the Examination Hall of Trinity College, by the 
Earl of Rosse and the members of the Reception Com- 
mittee. The Local Committee was very influential and 
representative. Its chairman was the Earl of Rosse, 
D.C.L., F.R.S. Amongst the vice-chairmen were the 
Lord Mayor of Dublin, the Provost of Trinity College, 
Mr. Purser Griffith, President of the Institution of Civil 
Engineers of Ireland, Sir Robert Ball, F.R.S.,the Very Rev. 
Molloy, D.D., Rectorof the Catholic University, and others. 
The honorary secretaries were Mr. Henry A. Ivatt, loco- 
motive superintendent of the Great Southern and Western 
Railway, and Mr. Samuel Geoghegan, of Guinness’ 
Brewery at St. James’s-gate. Other members of the 
committee were Professor Alexander, of Trinity College, 
Dublin; Professor Hull, Professors Pigot and O'Reilly, 
of the Royal College of Science; G. Johnstone Stoney, 
Bindon B. Stoney, Sir Robert Ball, F.R.S., &c. There 
were present, in addition to the President, Mr. Jeremiah 
Head, Mr. Daniel Adamson, Sir James Douglass, Mr. 
Henry Davey, Mr. Arthur Paget, Mr. W. H. Maw, Mr. 
J. A. F. Aspinall, Mr. Bunji, Mr. Mano, Dr. Ryan, Mr. 
Tsuneta Shin. 

The Earl of Rosse, in welcoming the President and 
Institution of Mechanical Engineers to Dublin, regretted 
that Ireland could not offer so great attractions to 
engineers as many other parts of the United Kingdom, 
but he trusted that the visitors would find sufficient to 
occupy their attention during the few days that they 
spent in Dublin, and that later on they would observe the 
state of the mechanical arts in the northern part of the 
kingdom, They were glad to have the members in their 
midst, to be able to profit by their views and expe- 
riences; and he hoped that the visitors would enjoy 
themselves, and have reason to be satisfied with their 
experiences in Dublin. 

r. Carbutt, in replying, referred in complimentary 
terms to the educational establishments of Ireland, and 
to the fact that efficient engineers trained in these insti- 
tutions were to be found throughout the United Kingdom. 
He anticipated from the excellent arrangements which 
had been made by the Local Committee, a very pleasant 
and instructive meeting for the members. 

The minutes of the last meeting having been read, 

The President proceeded to deliver his address, in 
which he dealt at some length with some valuable and 
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instructive statistics concerning the decrease in the popu- 
lation of all but the northern part of Ireland, the changes 
in the occupations of the people, the increase in the 
numbers of foreigners, chiefly English and Scottish, the 
increase in town populations, and the fact that whilst 
Irish people are emigrating to find something to do, busi- 
ness people from other lands are doing very well in Ireland. 
A vote of thanks to Mr. Carbutt for his address was 
proposed by the Earl of Rosse, who commented on the 
decay of native industries, but said that Ireland compared 
favourably with the agricultural portions of England. 

Dr. Haughton sevonded the vote of thanks, and said 
there was a peculiar fitness in the meeting of the Institu- 
tion in Trinity College. Dr. Downing, who founded the 
engineering school in Dublin, was a pupil cf Canon 
Moseley, of King’s College, where engineering education 
was first attempted. In conclusion he welcomed the 
visitors to the college on behalf of the Provost, who was 
unavoidably absent. 

The paper by Lord Rosse, which we publish elsewhere, 
giving adescription of a balanced or automatic sluice for 
weirs, was then read by the Right Honourable the Earl 
of Rosse, F.R.S. 

Mr. Carbutt commented on the simplicity of the weir. 

Mr. Strype referred to the importance of sluices in 
connection with the schemes for improving the rivers of 
Ireland. He said that the statements of the President 
with regard to the temporary abandonment of the Bills 
in Parliament referring to the drainage schemes would 
come as a disappointment to the inhabitants. He 
thought that Lord Rosse’s sluice would not suit very 
large bodies of water. He re.erred to Mr. Stoney’s 
sluices at Belleck and Ballinasloe. Mr. Stoney’s sluice 
is of great ingenuity, and a very satisfactory one. Mr. 
Stoney wrote to say that such sluices as the Earl 
of Rosse describes would not suit large pressures 
and velocities. When submerged they are not workable. 
The French have anticipated the scheme, and have not 
been successful, Mr. F. G. M. Stoney’s sluices did not 
require valves, and were workable in all states of flood by 
achild. The sluice consisted of a great gate of 25ft., which 
is pressed by the water against a live roller frame, both 
of which were balanced. Friction is reduced to the 
smallest possible amount. He thought that Lord Rosse’s 
sluice would do very well for small rivers, and had the 
merit of being easily constructed in parts of the country 
removed from the neighbourhood of workshops. 

Mr. Daniel Adamson pointed out the necessity of auto- 
matic sluices for rivers where inland navigation is to take 
place. He had considered Mr. Stoney’s sluice for the 
Manchester Ship Canal. If it did not act automatically 
it would not do for a river or canal where there might be 
a large flood. If the child that had to work the sluices 
were not present, disaster would ensue. Instancing the 
Irwell, he said that some such arrangement as that in the 
paper was required to deal with sudden floods. He 
showed how the upward pressure of the water might work 
the valves of some such arrangement as that which the 
Earl of Rosse had submitted to them. He thought that 
the improvement of Ireland was to be achieved by the 
diminution of cost of water carriage, so that the products 
of the country might be easily disposed of. He instanced 
the export of eggs in particular. 

Mr. E. B. Marten commended the design of the sluice, 
and emphasised the necessity for making it automatic. 
He asked the author to explain how it could be made 
made automatic. 

Mr. Purser Griffiths thought the arrangement singularly 
efficient for the purposes for which it was designed—for 
mall rivers, with which Ireland is infested. The sluices 
of Mr. F. Stoney reduces friction very considerably, 
and very large sluices of this kind at Lough Erne are in 
everyday work. They are made automatic by turbines. 

Lord Rosse said he was doubtful whether he was pro- 
posing anything new, as it was so simple ; but none that 
he saw seemed to answer all the requirements, and so he 
devised this form. The mechanism of the Irwell sluices 
was below water, and liable to be obstructed. The 





working of sluices by turbines was complicated and 
expensive. As regards Mr. Stoney’s sluice, he thought it | 
was intended for much larger work than his. For a long | 
weir there would be required a long footboard. As 
regards making it automatic, he would use some such 
arrangement as is sketched in Fig. 1A. To open the | 
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sluice automatically he would use a float to work the 
valves—to open them. Another way is to make the 
pressure of the water overcome the unbalanced weight of 
the sluice. 

The President proposed a vote of thanks to Lord Rosse, 
which was unanimously accorded. 

The next paper was “On the Latest Improvements in 
the Clock-driving Arrangements of Astronomical Tele- 
scopes,” by Sir Howard Grubb, F.R.S. This paper we 
shall give in another impression. 

The President referred to the advances in astronomy 
brought about by the application of photography. 

_ Sir Robert 8S. Ball, F.R.S., had listened with great 
interest to the description of the marvellous mechanism 
by which the telescope was made to continually point 
exactly to the star. He referred to the inability of a 
clock to follow the exact motion of the star, owing to 
refraction. In conclusion, he invited the company to visit 
the Dunsink Observatory. He regretted that he was not 








in a position to show them a photograph taken by the 


instruments of Sir Howard Grubb. All they wanted was 
a cheque for £1930 to put them in a position to purchase 
his instrument. 

Dr. J. Ryan, referring to the statement that the clock 
could not follow the exact motion of a star, owing to 
refraction, inquired of the author whether it would not 
be worth while to make an automatic correction for re- 
fraction in so far as the amount of the error due to this 
cause depended on the altitude or the declination of thé 
star. It could be supplemented, if necessary, by manual 
adjustment, but he thought the amount of that adjust- 
ment needed could be diminished, if not altogether dis- 
pensed with, for short periods. He would be the last 
person to wish to “put upon” an already over-taxed 
clock, and to involve it in any extra liability, but he 
thought that if it were worth okie to do it that it could 
be done with sufficient accuracy for a short time. The 
paper had been to the speaker, as it had been to others, 
an intellectual feast of ingenious devices; and he might 
particularly commend the plan adopted for correcting 
the error of position, for readjusting the position of the 
image of the star on the plate, in additon to correcting 
the error of rate of the clockwork. 

Lord Rosse had constructed a clock which went fairly 
well. He had to work in the open air, and had great 
difficulty with rust and obstructions getting into the 
works. But the chief difficulty he found was to keep a 
metallic mirror in the same position. A small motion of 
the mirror caused a double motion of the reflected ray 
—and therefore it was very difficult to keep the star 
stealy. He once kept a star steady for about an hour 
aud a quarter within a sixteenth of an inch, but this is 
not enough. It gives a blurred image. The star 
described a variable curve. It did not merely move 
right and left: and therefore the speculum was at fault. 
He did not think that with a reflecting telescope it would 
be worth while to improve the clockwork motion, seeing 
that the speculum could not be perfected at present. It 
was almost impossible to keep a mirror absolutely steady. 

Mr. W. H. Maw, of London, said this apparatus was 
best adapted to the 13in. aperture telescopes decided on 
at the Paris Congress. These are mounted at their centre, 
therefore the plate describes a circle of about 5ft. Gin. 
radius. The problem was to bring the image, which is 
~}z of an inch in diameter, so that it should not be dis- 


torted. The error should not be more than ygyq of an | 
inch. The solution of this problem here described was | 


very creditable. 

Mr. Davey, of Leeds, spoke of synchronising mecha- 
nisms. He thought the paper described the most beautiful 
of these. He wished to know whether Sir Howard Grubb 
had devoted any attention to the synchronising apparatus 
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DAVEY'S PENDULUM FOR SYNCHRONISING CLOCKS. 


W, friction wheel attached to pendulum. 
when the electro-magnet is excited. K, lever and weight lifted by 
electro-magnet E. A, open contact completed by pendulum each swing. 
B, battery. R, ratchet wheel and pawl. M, lever fixed at top. » 
weight at end of bell-crank lever, which drives pendulum once each 
minute, being raised by the electro-magnets. 
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L gives no impulse except 


in multiple telegraphy. It was formerly done by tuving- 
forks, but is now done by reeds. This principle might 
possibly be made use of. He had occupied some of his 
spare time in attempting to synchronise clocks from a 
standard clock. The problem is similar to the present 
one, except that it is rough-and-ready, compared to 
the present one. He had a novel electrical pen- 
dulum, to drive a seconds pendulum by electricity, 
Electrical clocks are notoriously bad timekeepers; on 
account of variation in the strength of the electrical 
current, the battery falls off. He had constructed an 
electric clock having a seconds pendulum, and recording an 
impulse once a minute. On the pendulum he had a little 
ratchet-wheel R, having thirty teeth. The pawl was con- 
nected with a lever M fixed at the top. On the face of the 
wheel a little pin rotates with the wheel. On_ the 
side of the clock case was a contact maker, which closed 
the circuit by the pin on the ratchet-wheel R_ once 
every minute. The weight was lifted by the electric 





current, and by its fall gave an impulse to the pendulum. 
The pendulum was a free swinging pendulum for 59 sec. 
and the increase of the arc could scarcely be detected. 

Mr. J. Johustone Stoney alluded to the importance of 
photographing the stars, on account of the power of 
photographing invisible stars. Therefore this mechanism 
is of the greatest importance. The apparatus on examina- 
tion will be found to be less complicated than appears at 
firstsight. The arrangementis indeed a simpleone,and very 
perfect. The question of refraction was mentioned by Dr. 
Ryan. It is possible within a considerable distance of the 
meridian to make the apparatus correct automatically by 
altering the speed, and thus meet the difficulty of refrac- 
tion. As Lord Rosse pointed out, there appears to be no 
way of getting over the difficulty of the shifting of the 
mirror on its levers. There appears to be no chance of 
overcoming the difficulty of the case of reflecting tele- 
scopes, to which the clock mechanism might with great 
advantage be applied, as in this case the rays are all 
brought to an accurate focus. 

Mr. Jeremiah Head seconded the vote of thanks pro- 
posed by Sir Robert Ball to Sir Howard Grubb for his 
paper, and spoke in high terms of the value of the con- 
tribution. He thought mechanical engineers would feel 
very modest on reading the paper; to follow it, one 
required to be an astronomer, a mechanician, an optician, 
an an electrician. 

Sir Howard Grubb responded to the vote of thanks 
and replied to the discussion. Dr. Ryan spoke with 
regard to the correction for refraction. It was a difficult 
one to make, but could be partially met. Near the 
meridian the effect of refraction is very constant, and 
appears to make the star go a little slower. Any time- 
piece might be made to deal with this. He had adopted 
a particular pendulum with which it was possible to correct 
refraction for a short range. He was sorry that Mr. 
Davey did not tell them more of the synchronising clocks. 
It must not be considered that these mechanisms go 
beyond what is required. He had been urged to make it 
correct to z45 of a second, but he did not see his way 
to go to that extent. In conclusion he invited members 
to his workshop. 


Excursion 1n Dusiin Bay. 


The London and North-Western express boat Violet 
took the members a trip in Dublin Bay on Tuesday 
afternoon. The weather was delightful, and everything 

assed off satisfactorily. The course followed was out 
y the southern side of the Bay past Kingstown and 

Killiney Bay, towards Bray Head. The return journey 
was made in the northern side of the Bay—past the 
Bailey Lighthouse at Howth, and back by the North 
Wall. The party were enabled to inspect the dredger at 
work, and to observe the harbour works and lighthouses 
on the route. 

The annual dinner took place in the Royal University 
Buildings, at Earlsfort-terrace,intheevening. Mr.Carbutt, 
the President, was supported by the Ear] of Rosse, chair- 
man of the Local Committee, and Lord Emly, Chancellor 
of the Royal University of Ireland. In the immediate 
neighbourhood of the chair were Mr. Jeremiah Head, 
past-president, the Astronomer Royal, Sir Robt. Ball, the 
Very Rev. Dr. Molloy, rector of the Catholic University, 
the Rev. Dr. Stubbs, Sir Jas. Douglass, Sir Howard 
Grubb, Mr. J. Purser Griffiths, Sir Richard Martin, Sir 
Henry Cochrane, Sir Chas. Cameron, &c. The four vice- 
chairs were occupied by Mr. Daniel Adamson, Mr. 
Edward B. Marten, Mr. Chas. Cochrane, and Mr. Arthur 
Paget. The customary toasts were duly dealt with. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORT 


Cuba: Trade of Havana in 1887.— Commercially speaking, 
the Americans have annexed the island ; they supply 20 per 
cent. of the imports, take over 90 per cent. of the exports, and 
have nearly one-third of the carrying trade. They run almost 
all the steamers between it and their ports, and are beginning 
to invest largely in mines and other enterprises, so much so that 
their goodwill has to be considered in all matters of commercial 
policy. At the port of Havanna, British shipping, owing to the 
impulse given by the New Spanish American Convention, in- 
creased by 15,652 tons, or 174 per cent. over 1886, but was 
64,614 tons, or 38 per cent. less than in 1883. British trade, as 
regards the importation of commoner and heavy goods, has 
increased, but is more indirect and scattered. The Liverpool 
liners being no longer direct ones, Havana merchants order many 
of their goods to come by way of New York, so getting them 
within thirteen or fourteen days. The annexed letter to me, 
from a British subject for many years an owner of a large 
foundry here, and a shipper of iron goods from Great Britain, 
as it touches on interesting questions of freight, may be of 
use :—‘‘17th February, 1888.—Some three or four years ago 
I agreed with a friend to ship here from Liverpool some rails ; 
on my arrival at Liverpool I was to ascertain the cost delivered 
here, cable it, and ubtain confirmation of the order. There was 
then no opposition possible to the Spanish ships, owing to the 
heavy discriminations against British and other foreign vessels. 
At Liverpool the Spaniards were all in league, and the lowest 
freight was 30s. and 10 per cent. per ton of rails. I got no 
answer from Havana, and on my return found the rails had 
been obtained from Germany through Antwerp at a freight of 
8s. per ton less than from Liverpool by the identical steamer 
that was to have taken my rails, and which had gone from 
Liverpool to Antwerp on that very voyage, and brought the 
German ones instead. The same thing was often repeated in 
other cases, so that the major part of rail orders have gone to 
Germany, and I have heard that as low as 20s. was accepted 
for freights from there, while the same steamers were exacting 
83s. from Liverpool. British vessels are now in a better position 
to compete with Spanish, but as yet there is only one direct 
British line—that from Glasgow—and orders having been so 
thoroughly established in Germany, it will take time to regain 
the trade.” A concession was granted last year to a foreigner 
to lay a submarine cable between Cuba and Hayti, though 
strictly limited to Hayti, so as not to infringe the privileges of 
the West India and Panama Cable Company. I am informed 
that the concessionaire intends extending his cable to Curacao 
and Santo Domingo, thus taking away much of the traffic from 
the English company, especially from the Venezuela section. 

Cuba: Trade of St. Jayo in 1887.—British shipping increased 
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by 4448 tons, or 8} per cent., over 1886, but one of the principal 
causes is that the American Mining Company use almost 
exclusively the British flag for carrying their constantly 
increasing exports of ore to,the United States. Sailing vessels 
are being rapidly replaced by steamers, and what British sailing 
tonnage remains is seriously interfered with by the Norwegian 
flag. At the neighbouring port of Baracoa, the British steam 
fleet engaged in the grain trade has had to give way to 
Norwegian steamers. Vessels belonging to this flag are run 
with the greatest economy, both as regards outfit and wages, 
and accept freights at rates which British vessels cannot. 
Exact details of imports are difficult to give. Agricultural tools, 
hardware, ironmongery and small machinery may be estimated 
at £120,000, of which England supplies barely half, while 
Germany is constantly augmenting her trade in this branch. 
The German products are confined to small articles which in 
the aggregate form an important amount. German goods are 
generally inferior imitations of English, which latter are often 
of better quality than what is required, and consequently the 
former can be supplied at a cheaper rate. German commercial 
travellers also pay more frequent visits, their assortments of 
samples are more extensive, and they are more minutely 
observant of the changing requirements, and are always on the 
watch for anything offering an inducement for their country to 
produce or copy in a cheaper form. Their conditions of pay- 
ment are also more acceptable, being to remit at three days’ 
sight after six months without interest, and a discount of 1 per 
cent. per month for any payments which may be anticipated. 
France sends hollow ware, nails, small cutlery, wire-cloth, &c., 
but the amount is of minor importance. The United States 
supplies a variety of articles, such as axes, barbed fence wire, 
carpenters’ tools, cut and horseshoe nails, inferior gas and 
water valves, ploughs, pumps, weighing machines, &c. A good 
many of these imports are American specialities, other machine- 
made articles can be produced cheaper there, while there are 
some things superior to those from Europe, such as ploughs 
and pumps, of which America imports the largest part. 
Other articles, though not better than European, are more 
tastefully got up and packed. Coal has been coming 
entirely from the United States, and the imports from 
England have virtually ceased, the reason being that freights 
from America are cheaper now that several steamers 
come here to load and are glad of a freight down. The quantity 
imported last year was 10,220 tons, a quantity much below the 
average. The diminution in the imports of coal from England 
is in itself a smal] matter, but should Spain elect St. Jago as 
the free port she intends establishing in connection with the 
Panama Canal—and such an election is more than possible—it 
will affect the English coal trade with the West Indies, as the 
same steamers now bringing coal here so cheaply from the 
United States would be only too glad to do so toa very large 
extent, and coal from that country would thus be put down 
here cheaper than either American or English could be taken 
to any other West Indian port, in which case this would become 
@ most important coaling station. Should English capitalists 
invest here in iron mines, they would of course be able to com- 
pete in the same manner with coal from England. Iron 
bridges are cheaper in Belgium, and generally come from that 
country. Lead and shot come from Spain. Railway rolling 
stock comes from the United States, the cars because the 
American model is the one in use here, and the locomotives be- 
cause they are superior to the English, being of more tractive 
power compared with the weight, and better suited to the 
wants of a country where the curves are sharp and the road beds 
uneven. Steel rails, the quantity of which is very variable, 
come from England, except those for the American Mining 
Company, which come from the United States. Sugar ma- 
chinery comes from England, France, and the United States, 
but in this branch there has n comparatively little doing 
during the last three years, the estates being both well provided 
and having no money to spare. English sugar mines are the 
best and strongest, but the French evaporating apparatus works 
better than the English. The general class of machinery made 
for export in the United States is unreliable, as it is simply 
made to sell, though that used in the American refineries is 
without a rival. Smaller machinery is often ordered from the 
United States, and frequently that country gets orders for 
things wanted quickly, which would otherwise come from 
Europe. With improvements aud labour-saving machinery 
appliances for sugar estates, America is generally first in the 
field. By the time the English manufacturers are ready for 
the market, it has been supplied by articles of American make. 
There are two appliances which promise to come to the front, 
cane shedders and furnaces for burning gum bagasse. There 
are several in the market claiming success, but none have given 
universal satisfaction, and there is a field for a really good 
article. Asa rule, England supplies a reliable and well-made 
article, for which she knows beforehand there is a sure sale. 
America manufactures an article, and then insists on finding a 
market for it ; while Germany is constantly on the watch to 
copy other manufactures and supply them at a cheaper rate, 
and though inferior in quality of a more showy appearance. 
English firms have much improved in the way of catalogues 
and price currents, and there are some excellent advertising 
journals in a magazine form distributed from that country, 
but in the matter of descriptive and illustrated catalogues 
America is well to the front,and the catalogues &c.,are generally 
better got up and more explanatory. Americans have been 
attracted here by the rich mineral products, and it is to be regretted 
that British speculators leave this promising branch of in- 
dustry to remain entirely in their hands. The iron mines of 
Juragua, in the province, worked by an American company, 
are giving brilliant results. The ore, to the amount of 20,000 
tons a month, is shipped to Baltimore, Boston, and Philadelphia, 
and the profit on each ton is said to be about 8s. 34d. per ton. 
Assuming the export to be kept up—and there seems no limit 
to the supply—this will give £99,360 annual profit on a capital 
of £310,500, or 32 per cent. The work is done, with the ex- 
ception of about a dozen Americans, by about 900 Cubans and 
Spaniards, the latter mainly time expired soldiers. The 
labourer’s pay is 3s. 4d. per day, and by an arrangement 
with the contractors they are able to live for 1s. 3d., being 
a surplus of 2s. 1d. for their other wants. A second com- 
pany has bought another section of similar mines; a third 
is at work in the manganese deposits; and a fourth has con- 
tracted to rent the well-known copper mines of Colre from 
the railway. There is a large number of newly acquired mining 
properties in the market, of which little is yet known, and the 
probabilities are that ere long the Americans will take up the 
most promising ones, as the Spanish Government, with a view 
to attract capital and labour, offer all possible advantages. 
As the reluctance among foreign capitalists to invest in 
Cuba wears off, and the country and its enormous resources 
becomes better known, there is every prospect of this becoming 
a great mining centre. If Americans can find such bril- 
liant investments in this island Englishmen can do the same. 
The United States markets are open to them, and they ean work 





under equally favourable conditions. It is difficult to under- 
stand why they are less enterprising and so late in the field. 
Cuba is in bad odour as regards commercial speculations, but 
mining enterprises form a class apart. They neither compete 
with local commercial interests nor come in contact with the 
public, but are only steady employers of labour, the profits on 
which remain in the country. But in this part of Cuba the 
difficult question is labour. Several private attempts have been 
made to bring labour from the Canary Islands, Central America 
and Spain but without much success. The orly labour that 
will give a result here is that of the Chinese One of the 
political factions here objects to this, and there sre legal diffi- 
culties on the part of the Chinese Governments, but that of 
Spain should try to arrange them. The above report applies 
equally to Havana and the other parts of the island. 

Victoria: Customs tariff free list.—Agricultural binders 
and reapers, centrifugal cream separators, engines of which gas 
is the direct motive power, galvanised machine-made wire net- 
ting; machinery for carding, finishing, spinning, and weaving ; 
machinery used in the manufacture of felting and felts, includ- 
ing wire cloth ; printing machines and presses, ships’ fittings, steel 
cranks and tires in the rough, 10 per cent. ad valorem; types, 
20 per cent. ad valorem; agricultural implements, coal, and 
ground charcoal, 25 per cent. ad valorem; air gratings, bench 
screws, blacksmiths’ tongs, boilers and furnaces, coppers, 
boilers, land and marine ; bolt ends, nuts and rings of iron, 
bottle jacks, lifting cranes, wrought iron, branch pipes of brass 
and copper, brass cocks, fittings, mountings, valves and whistles, 
brazed copper and wrought iron pipes, cast iron cylinders, cast 
iron moulds of all descriptions, cast steel drills, cisterns of 
wrought iron, condensers for gasworks, salt water and steam 
engines, contractors’ forgings; crowbars; dampers and frames, 
distilling apparatus, draw frames, grates and gratings, engine 
castings; engineers’ forgings; fittings for engines, machinery and 
pumps, galvanised and black guttering and spouting, garden 
rollers, gas tongs, girders, iron, gun-metal moulded steam engine 
fittings, gutters and piping ; hammers, napping, quartz and spall- 
ing; hasps and staple; hay rakes; horse-power gear; horse-rakes 
and shoes; hydraulic mains; iron brackets; iron work for buggies; 
carriages; carts and wagons ; lampposts; levers, forged; links, con- 
necting and split; mining machinery, machinery not otherwise 
enumerated ; marine engines; cranks and pillars; monkeys for 
pile driving, painted and brass cases for engines, pipes ; wrought 
iron except welded; pliers, portable forges pumps, quarry 
mauls and picks, railway chairs ; rivets, iron ; rods, connecting ; 
safes and boxes, iron; shafting, bright wrought iron; sluice 
valves, iron; soldering irons; tue irons, cast; union joints, 
wheels, wrought iron; wire work, zine wire, including perfo- 
rated zinc. 


Lead, pipingand sheet.. .. .. .. « perton 2 
Nails (iron), except forgrindery .. .. .. ” 8 
Malle Geormemhes) 2.0 2c ce 20 oe ce oe 2 
Pipes (cast iron, flanged, elbows, faucets, 
knees and spigots).. .. .. «2 2 - 2 
Sweden: Trade of Gothenberg in 1887.—The dull and quiet 
tendency that prevailed in commerce during 1886 continued in 
1887. Imports into Gothenberg decreased by £380,716, or 12 
percent. The import of coal and coke is annually increasing, 
and in 1887 was 24,651 tons, or 8 per cent. over the previous 
year, but the price obtained was 1d. per ton less. The import 
of bar iron was about equal to that of the preceding year, and 
pig iron showed a decline, on account of less activity at the 
foundries and mechanical works. The import of implements 
and machinery has gradually declined during the last four years, 
owing to the great progress of the native manufactures. Rails 
decreased by 4704 tons, or 45 per cent., through the State rail- 
ways obtaining their requirements from native makers. 
Exports increased by £100,445, or 35 per cent. ; and though that 
of iron increased by £129,965, or 16% per cent., 1887 may be 
reckoned among the bad years of the Swedish iron industry and 
business connected therewith. At the commencement of the 
year the prices per ton were—hammered iron, £7 17s. 4d. ; nail 
rods, £8 ; rolled bar iron, £7 14s. 8d. ; but in the course of the 
year these prices gradually declined, till the quotations in 
December were £7, £7 5s. 4d.,and £7 1s. 4d. respectively-— 
prices ruinous to the producers. The causes of this continued 
decline are the depression of trade and the over-production 
caused by the advance in trade in America at the beginning of 
the decennial, but which was only temporary, and the new 
Bessemer and Martin processes are lessening the demand 
for Swedish makes. At the opening of the year America 


took the lead, with a view of raising the markets, 
but the East Indian and English markets were so 
low that America alone could not take all the iron 


offered. The hoped-for rise did not take place, the American 
market declined during the summer and autumn, and there has 
been no sign of improvement since. The demand for Swedish 
iron revived towards the close of the year, and the prices were 
a little higher than in the autumn. Pig iron, which at the 
beginning of the year was from £3 4s. to £3 5s, 4d. per ton 
gradually declined to from £2 18s. 8d.to £3 per ton at the close 
of the year. Most of the rolling mills are well supplied with 
orders, so that they will be fully employed during the first six 
months of 1888, and may patiently look forward to the imme- 
diate future. Swedish Bessemer, of which some years ago con- 
siderable quantities were shipped, having by degrees gone out of 
demand in the Sheffield market, only small parcels are now 
exported, but several works have adopted the Martin process 
instead. The iron shipbuilding yards on the river here have 
turned out some excellent steamers for the Baltic and canal 
trades, also for Russia and elsewhere. Railway construction 
within this district makes steady progress. The Vestra-Ble- 
kinge Railway, 25 miles in the country of Blekinge, and the 
Skara-Kinnekulle-Venerus Railway 16 miles from the town of 
Skara to the Lake Veneru, were opened for traffic during the 
year. The last section of the west coast line from Gothenberg 
to Warberg will most likely be completed in May this year. The 
line being constructed from Lake Bolmen to Halmstad is one of 
importance to that port. Owing to the low rate of interest in 
Great Britain, a deal of capital has been diverted thence to this 
country into undertakings which, if well managed, may be 
profitable ; but as such business is often arranged by parties only 
interested in making their commission on the transaction, much 
care is necessary to see that no over-estimation is made. 








DESCRIPTION OF A BALANCED OR AUTOMATIC 
SLUICE FOR WEIRS.* 


Amonc the various forms of sluice which have been devised for 
use in regulating weirs on rivers that which is described in the 
present paper would a r to have some advantages as regards 
simplicity, ease of working, and freedom from derangement. As 
shown half full size in the wall diagrams, Figs. 1 to 4, the 








1 Paper read by the Right Honourable the Earl of Rosse, F.R.8., at the 
Institution of Mechanical Engineers at Dublin. 
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sluice consists of a flap or door D, hinged on a horizontal axis A 
along its er edge, or rather a little above it. From its lower 
edge extends outwards a cylindrical sheeting C, having for its 
centre the axis of rotation A, and forming a casing upon the back 
of the flap. The ends are closed in by flat plates at right angles to 
the axis, and the top of the tank thus formed may be left open, 
At one end, and near the bottom of the door D, is placed an inlet 
flap-valve I, and at the other end, and near the bottom of the 
quadrantal casing C, an outlet flap-valve 0; both open inwards, and 
the two are so connected by a horizontal lever L that when either 
is shut the other is open. us when the valve I is open the tank 
fills with water to the level of the water line above the weir, as 
shown in the transverse section, Fig 3. The pressure now on the 
curved face is at all points radial, and the sluice is kept closed by 
its more or less unbalanced weight. In the other position of the 
lever L, when the inlet valve I is shut and the outlet valve O is 
open, the casing empties itself of water, and the sluice becomes an 
ordinary flap-valve, which opens under the pressure of the water 
against its front face, as shown in Fig. 4. e sluice is thus opened 
or closed at will by means only of the small force required to work 
the valves, which need not be of larger area than required by the 
time it is decided to allow for the opening or closing of the sluice. 
Tbe hinges or axes, being above the water, are out of reach of 
foreign bodies carried down by the current, and should a stick or 
log catch under a sluice and keep it from closing, the sluice can be 
lifted easily and the obstacle cleared away. Two such sluices, 
which close openings 6ft. wide and 3ft. deep, have now been in use 
for several years in a weir near Parsonstown, and have worked 
satisfactorily, and there seems no reason why they should not do 
equally well on a larger scale, In that case the use of windlasses 
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or cranes or turbines for opening and closing sluices would be super- 
seded, and a consequent saving in labour and attendance. The 
cylindrical form of the casing C need not be strictly adhered to, 
and in these Parsonstown sluices, which are constructed of wood, 
a polygonal form was adopted as more convenient to make. The 
valves themselves are not automatic, but might easily be made so. 
The weight of the sluice itself when empty may with advantage be 
partly balanced by a counterweight, not shown in the diagrams, 
so as to prevent the outflow of water through the weir from being 
impeded or throttled by having to support the weight of the 
sluice when open, and also to facilitate its being lifted for cleaning. 
In order to prevent any risk of the sluice ever becoming blocked 
open by an obstruction getting jammed in between its ends and 
ra piers, it might be preferable to place the sluice on the extreme 
outside face of the weir, instead of in its usual position at the inner 
face, it would then work quite clear of the weir in opening and 
closing. Whether the top of the sluice be covered or not, it is 
desirable that means be taken to secure that the water shall not 
pour over it in the event of the attendant omitting to raise the 
sluice in proper time after rain, as it can scarcely then be opened 
if the water be flowing over it; with this object the front plate D 
is shown in the drawings as carried up to the axis A of the sluice. 
Another sluice was erected at Parsonstown with quadrantal casing U 
only, there being neither front plate D nor valves, It was care- 
fully counte ised, and could be opened and closed by hand. The 
equilibrium, however, did not enable it to be worked quite so easily 
as theory would indicate, because a flange was unfortunately made 
to project inwards at the bottom edge of the casing at X—Fig. 4— 
against which the outflowing water impinged with some force. 
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RAILWAY MATTERS. 


Tue average cost of constructing a mile of railway in the 
United States at the present time is about £6000. 


Ir is officially announced that unbroken through inter- 
national railway traffic, v4 the Junction and the Bulgarian lines, 
will be opened on the 12th of August next. 


Tux Listowel and Ballybunnion Railway on Lartigue’s 
system is now receiving a fair amount of passenger traffic. The 
company has, however, been unfortunate enough to have to pa 
several small farming tenants, who traversed the arbitrators’ award, 
sums varying from £50 to £80 for the inconvenience and loss of 
time occasioned by having to raise and lower drawbridges every 
time they passed from their farms to the high road. 


On Wednesday week the London and North-Western 
and Caledonian Railway Companies commenced running the train 
leaving Euston at 10 a.m. so accelerated as to arrive at Edinburgh 
at 6.30 p.m., instead of at 7 p.m. as heretofore. This makes a 
reduction of an hour and a-half in about a month. Since then the 
time has been dropped to eight hours by both the North-Western 
and the Great Northern. Lighter trains seem to be the rule. 


A GENERAL classification of the accidents on the 
American lines in June shows the following :—- 
Collisions. Derailments, Other Total.  P.c. 
Defects of road ve oe BB ce oe ee BS 8 
Defects of equipment 6 a sem’ 8 WW 13 
Negligence in operat- 
ss «a Lond ae ae Ve. an See oak Oe 14 
Unforeseen obstruc- 
COMB oe oe Mw « «G ma. 8 
Unexplained .. 45 85 .. wk 80 56 
Total .. ot 76 3 .. 143 .. 100 


Thus the unexplained derailments continue to be a large proportion 
of the whole. 


Our Manchester correspondent says Messrs. Gresham and 
Craven, of Salford, are now rapidly fitting their new patent sanding 
apparatus on the home and continental railway engines, 
and the result of a trial on the Grande Centrale Belge Railway, 
which was very severe, may not be devoid of interest. The engine 
was coupled up to nine wagons, with the brakes ‘‘hard on” on the 
tender and last wagon, the rails being well lubricated with soap 
and water before the trial. The engine was tried without coupling 
rods, and when steam was turned on withovt sand being applied, 
the wheels simply revolved, without there being any adhesion. The 
sanding apparatus was then started, and the application of sand by 
the ejector gradually stopped the slipping, until the engine got 
hold of the rails and moved forward. This result was very satis- 
factory, as when the wheels have gained a great velocity, it is 
generally necessary to shut off steam before slipping can be stopped. 


Tue following from the Railroad Gazette gives a peep 
at American fruit season difficulties. ‘‘ Water melons constitute 
the latest bone of contention. This traffic, now grown to enor- 
mous proportions, began by water lines, but is now shared by the 
railroads, the arrivals in New York city from Florida and Georgia 
during two days last week being ninety car-loads by steamer, and 
twenty-four by all-rail lines. It appears that until recently a ‘ car- 
load was a car-load,’ the time-honoured practice of estimating a car 
packed tothe roof as ten tons being universally in vogue, and the con- 
signees correspondingly happy. Now the Pennsylvania, orsome other 
hard-hearted road, has had the audacity to weigh a carand charge 
for 40,110 1b.; hence the trouble. The commission merchants find 
that their remittances to the shippers are so small that it would 
have been money in the grower’s pocket if the melons had never 
been allowed to cumber the ground. The yield this year is enor- 
mous, and the station agents in the South have been perplexed to 
get cars enough.” 


Tue adoption of the tramway train system, as it is called 
in France, is extending. The Chemin de fer du Nord Company will 
organise a service of tramway trains from July lst, as follows :— 
1, Between Paris and Saint Denis, stopping at at cage Seren 
Ceinture, the plain of St. Denis, Lanely, and Révolte Bridge. 
Three departures per hour in each direction, at 10, 30, and 50 mins. 

t the hour, from 6.50 in the morning till 8.50 in the evening. 
2. Between Paris and St. Ouen-les-Docks—quai de Seine—stopping 
at Chapelle-Nord-Ceinture, St. Denis Plain, the Avenue Michelet, 
Chapelle-street—Boulevard Biron—the Avenue des Batignolles— 
Rosiers-street—the Boulevard Victor Hugo, the Docks-Saint-Ouen 
and the Quai de Seine, opposite I’Ile-Saint-Ouen or Chatellier. 
One departure per hour in each direction, at 5 mins. past the hour 
from Paris, and 31 mins. past from St. Ouen, from 6.5 a.m. till 
9.31 p.m, ‘The tramway trains are provided with one large carriage 
with a passage down the centre having Ist, 2nd, and 3rd class com- 
partments. The number of places being limited, order numbers 
are issued to travellers with their tickets, as is the custom for tram- 
ways and omnibuses, Tramway trains do not carry luggage or 
dogs. 


Tue Glasgow Central Railway Bill passed the Select 
Committee of the House of Commons, presided over by Sir Julian 
Goldsmid, on Tuesday, The Bill was forthree weeks under considera- 
tion of a Committee of the House of Lords, and seven days before 
the Committee of the Lower House. Its object is to connect by 
railway the east and west ends of Glasgow, at a cost of a million 
and a quarter. It proposes a line of railway beginning by a junc- 
tion with the Dalmarnock branch of the Caledonian system, going 
to the east of Glasgow, proceeding underground along two of the 
main streets of the city—Argyle-street and Trongate—and then 
proceeding on to Maryhill, the village of that name. The scheme 
will be carried through by independent promoters, but the parties 
actually interested in it are the Caledonian Company, to whom the 
extension will be a great advantage. It will connect them directly 
with three-fourths of the coalpits of Lanarkshire and the Stobcross 
Dock, the largest in Scotland. The Caledonian is at present con- 
nected with these pits, but not directly, and the new line will save 
eight and a-half miles, It wiil further give direct access to the 
Caledonian system; and now that the Caledonian have, by tbis 
Bill, got to Maryhill, it seems probable that the company will 
invade Dumbartonshire, and compete with the North British for 
ae ae traffic and the tourist traffic to Balloch for Loch 

mond, 


REFERRING to the recent locomotive affair in New 
South Wales, which has caused so much comment in this country, 
the American Engineering News says :—‘‘The fact of the matter 
is that some of Tin zland’s colonies are growing, and with their 
material progress and distance from home they are disposed to cut 
loose from some of the traditions of the mother-country. The 
manufacturers of Great Britain have yet to learn that what ‘is 
best’ in England is not always of universal application. But a 
few more ‘kicks’ of this kind from England's ungrateful colonies 
will op seg J sweep away a little of that too sturdy conservatism 
which now holds sway in the ‘tight little island’ and teaches its 
engineers and builders that certain concessions in design and 
material are absolutely necessary to hold a trade which free-trade 
— will not preserve too far away from home. New South 

yales is now a great country, and its _—_ though English, and 
because they are English, have implanted in them a very healthy 
desire to foster manufactures among themselves, and no longer 
simply raise sheep and dig gold and send thousands of miles to 
England for all else they want, Their ambition is an honourable 
one, notwithstanding rd outcry in England ; and as a certain 
amount of ‘protection’ seems just now best suited to their needs, 
they have applied it, and will doubtless extend its application. 
An England : must before long take a little of the samp medicine, 
or find the outside world flooding her with its products while her 
own workmen emigrate to other shores,” 





NOTES AND MEMORANDA. 


Accorpine to a recent report of the Board of Health 
of ead of New Haven, U.S., for 1887, the death-rate was 18°05 
per : 


In Greater London last week, 3062 births and 1570 
deaths were registered, corresponding to annual rates of 28°9 and 
14°8 per 1000 of the estimated population. 


Tur report of the health officer of the district of 
Columbia, U.S., for 1887 estimates the population of the district 
at 210,000, giving a death-rate of 17°74 per 1000 for the whites, and 
31°15 for coloured, 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
15°8 per 1000 of their te population, which is estimated at 
9,398,273 persons in the middle of this year. 


AT a recent meeting of the Paris Academy of Sciences 
a paper was read on the thermic conductibility of mercury above 
100 deg. C., by M. —— Berget. In continuation of a pre- 
vious note --Comptes Rendus, April 16th, 1888—the author gives 
the results of his studies on the variation in the thermic conducti- 
bility of mercury between 100 deg. and 300 deg C. For 1 deg. he 
~— = variation in the co-efficient of thermic conductibility to be 
— 0°00045. 


Tue Electrical World describes some experiments by 
E. G, Acheson on the sparking distance in air of alternate 
currents used in electric light working. He finds that it varies 
with the capacity of the circuit and with the cube of the E.M.F. 
It is expressed by d = E°K + a, d being the sparking distance in 
inches, E and being in B.A. units, and a a constant = 135, 
Two thousand volts, with 00032 microfarad in circuit, sparked 
about 02in., and 1060 volts about 0°02in. These results, Nature 
— out, are very different from those obtained by Warren 

e la Rue with his great battery, who found out that with direct 
currents 1200 volts sparked across 0°012in. and 2400 volts across 
0°02lin., but the capacity present is not given. 


WueEN cider is cooled to —18 deg. to — 20 deg., a por- 
tion of the Jiquid soon solidifies, and the temperature rises to 
—3deg. to —4deg. The portion still liquid has a higher specific 
gravity than the original cider. The solidified portion melts to an 
almost colourless liquid, having a specific gravity of 1°0, and con- 
taining only 0°3 per cent. of alcohol. Cider containing 4—5 per 
cent. of alcohol — on freezing a concentrated cider containing 
7—8 per cent. of alcohol and 60—80 gr. dry extract per litre. This 
composition corresponds to that of the richest Normandy cider. 
Both the taste and aroma of the cider are obtained in a concen- 
trated form by freezing it. The fermentation is slowed but not 
stopped even after 212 hours. 


Ar the meeting of the Paris Academy of Sciences on 
the 16th ult. a paper was read on ‘‘The Planet Mars,” by M. 
Perrotin, which referred more particularly to four sketches 
described in a previous communication, which give the appearance 
of the planet on May 8th, 1888, June 12th, 1888, May 21st and 
22nd, 1886, and June 4tb, 1888. The two first show the new canal 
A and that of the north polar ice-cap, the second also giving the 
smaller canal B, seen for the first time on June 12th. The 
fourth shows four simple and three double canals, all clearly 
defined. Two of the latter stretch from near the equator along 
the meridians 330deg. and 5deg. of Schiaparelli’s chart to the 
vicinity of the north polar ice-cap. The difference is very striking, 
especially in the region of Libya, between the first and second of 
this year and the corresponding No. 3 for the year 1886. 


In his recent lectures on protection against lightning, 
Mr. Oliver Lodge said :—‘‘ A wire netting all over the house, a good 
earth connection to it at several points, and a plentiful supply cf 
that barbed wire which serves so abominably well for fences, stuck 
all over the roof, and you have an admirable system of defence. 
Now let us see how far most people agree, and where they begin to 
branch out and differ. The old and amusing political controversy 
between knobs and points has disappeared. Points to the sky are 
recognised as correct; only I wish to advocate more of them, any 
number of them, rows of them, like barbed wire—not necessarily 
at all prominent—along ridges and eaves. Fora point has not a 
very great discharging capacity. It takes several points to discharge 
readily all the electricity set in motion by a moderately-sized Voss 
or Wimshurst machine; hence, if you want to neutralise a thunder 
cloud, three points are not so effective as three thousand. No 
need, however, for great spikes and ugly tridents, so painful to the 
architect. Let the lightning come to you, do not go to meet it. 
Protect all your ridges and pinnacles, not only the highest, and you 
will be far safer than if you built yourself a factory chimney to sup- 
~~ your conductor upon. At present the immediate neighbour- 

ood of a factory chimney or steeple is not a safeguard, but a source 
of mild danger.’ 


THE vapour-density of sulphur has been re-determined 
by Dr. Biltz in the laboratory of Prof. Victor Meyer, with unex- 
pected results. It has hitherto been generally accepted that at a 
temperature (524 deg. C.) not very far removed from its bojling- 

int (447 deg. C.) the molecule of sulphur is built up of six atoms, 
Pe is now a demonstrated law that the existence of molecules of 
fixed composition can only be assumed when the vapour-density 
remains constant within a notable interval of temperature. Experi- 
ments conducted at 518 deg. in a bath of vapourised pentasulphide 
of phosphorus by Dumas’s method gave values averaging about 70, 
which are nearly coincident with Dumas’s own, At the higher 
temperature of 406 deg., using a bath of stannous chloride vapour, 
the density had diminished to 4:7. At 860 deg., as is well known, 
sulphur vapour attains the normal constitution of two atoms to the 
molecule, and the density remainsconstantfor about 200 deg. higher 
still. Hencein order to finally set the question at rest, a series of 
ten determinations were made at intervals of about 10 deg. — lideg. 
from 468 deg. to 606 deg., with the conclusive result that the density 
regularly diminished from 7°9 at the former to 4°7 at the latter 
temperature. Hence the notion of 8, is completely dissipated ; 
there is no more experimental reason for it than there is for the 
existence of molecules of the constitution 8; or Sn. 


An interesting note, by Mr. Jas. Cleghorn, on “The 
Masonry Brick Pest,” is published in Indian Engineering. A 
specimen brick is illustrated, which was removed from a bridge, 
hardly a year old, of the Dowlatkhan-road, in the island of 
Dakhimshabazpore, District Backergunge. All the face bricks of 
the masonry of this bridge, between high and low water mark, 
have been attacked in the manner shown by the specimen, but the 
masonry above high and below low water levels appears to have 
escaped the ravages of this bivalve mollusc pest. e specimen 
brick outwardly shows forty-five small perforated holes in its face, 
the area egg being about ;yin. in diameter ; but if the inside of 
the brick is examined, it will be seen that these small perforations 
lead to chambers about ldin, deep by in. in diameter. These 
chambers are generally bored in a direction at right angles to the 
face of the brick, and correspond in size to that of the animals 
inhabiting them. The growth of the animal appears to be from the 
extremity remote from the face of the brick, the shell in this part 
having a permanent gouge-shaped opening, the edges of which are 
serrated, enabling the animal, by a revolving motion, to scoop 
away space enough in the brick to suit its increasing size. The 
actual damage to this masonry work in one year is that all parts 
of the work between high and low water marks have been destroyed 
toa depth of lin. from the exposed faces. The author believes 
that this is the first case on record where it is shown that well- 
burnt bricks have been attacked, even the vitrified or over-burnt 





portions not escaping. 


MISCELLANEA, 
Tue Patent Law Amendment Bill has been blocked by 


Mr. Broadhurst, because he is of opinion that the creation of a roll 
of patent agents would be detrimental to the interests of inventors. 


Tue work relating to Indian patents which has hitherto 
been dealt with in the Home Department of the Government of 
India, has been transferred to the Revenue and Agricultural 
Department. 


A MEETING was held on the 27th ult., at the offices of 
the London Chamber of Commerce, to consider the formation of a 
section, or committee in connection with the Chamber to represent 
the electrical and allied trades, The proposal appears to meet 
with strong support, 


At the last meeting of the Bath and West of England 
Agricultural Society the secretary reported that the Society’s Art 
buildings were being erected on the site selected for the Society’s 
1889 meeting at Exeter, and that the remainder of the Society’s 
plant was in course of removal there. 


Rapip progress is now being made with the Tower 
Bridge piers. ‘The diving work, which, as at the Forth Bridge, is 
done by means of apparatus by Messrs. Heinke and Co., has been 
very extensive owing to the method of building the caissons and 
piers in parts, but it is now drawing to a close. 


Tue survey of the Nicaragua Interoceanic Canal route 
is now nearly completed. The line which will probably be adopted 
is substantially the same, it is said, as that indicated by the pre- 
liminary reconnaisance made in 1885, the changes being slight. 
The excavation required will, it is now stated, be less than had 
been supposed, 


A sEconD huge timber raft, formed like a ship, which 
has been constructed during the past three months at Joggins, 
Nova Scotia, on the Bay of Fundy, bas been launched. The 
raft, which is 700ft. long, and contains 30,000 sticks of timber, is 
being towed to New York, where its value will be 50,000 dols., 
while the cost of it at Joggins was 13,000 dols. 


One of the earliest expressions of commercial senti- 
ment outside Parliament upon the Railway and Canal Traffic Bill 
was made at the meeting of the Wolverhampton Chamber of Com- 
merce on Tuesday. Satisfaction was expressed that the amend- 
ments introduced by the Grand Committee were in the direction 
desired by the trading community. Satisfaction was more especially 
felt at the introduction of the clause preventing any railway com- 
pany having control of a canal or of its rates, or of fixing their 
rates in a manner to bring the canal traffic to the railway. 


Ir is impossible to teil at present what development 
the ‘‘cycles” may reach, but there is little doubt that they will 
accomplish much as real work, and not merely pleasure machines, 
It is proposed to build a cinder path from New York to New Haven, 
for the benefit of bicycle riders. It is to be 3ft. in width, and laid 
at the side of the present road where the existing roads are not 
good. The path will be about 70 miles in length, and the aver- 
age cost of building is estimated at 75 dols. per mile, or a total of 
5250 dols., and part of the amount has already been subscribed. 


A PROPOSAL is on foot to make a canal from Te Puké, 
one of the Vesey-Stewart Settlements in the Bay of Plenty, N.Z., 
to Tauranga harbour. Te Puké lies some ten or twelve miles 
inland, and the present rate of cartage from the settlement to 
Tauranga is £1 per ton; by canal it is reckoned that the freight 
could be reduced to about 4s. A syndicate is prepared to under- 
take the work if a land grant is given by the Government as a 
subsidy. A deputation, headed by Mr. William Kelly, M.H.R. for 
Tauranga, wasted upon the Minister for Lands in reference to the 
matter, and the scheme is under consideration. 


Tue steamship Legislator, built by Messrs. Raylton 
Dixon and Co., for Messrs. Thomas and James Harrison, of Liver- 
pool, for their Indian trade, left the yard of her builders for her 
trial trip on Wednesday last. Her leading dimensions are—length, 
341ft. 6in.; breadth, 40ft.; depth, 29ft. 2in.; with a carrying 
capacity of 4100 tons. She is built of steel to spar deck rule, 
with short poop and ‘‘ Liverpool” deck-house aft, which contains 
handsome saloon and accommodation for passengers. Her engines, 
by Mr. George Clark, of Sunderland, have cylinders 24in., 40in., 
and.66in., with 45in. stroke, and will indicate 1700-horse power. 
The trial trip proved satisfactory, and on its termination the vessel 
proceeded on her voyage to Cardiff. 


Tue American navy is tv have some more new ships, if 
the Appropriation Bill passes Congress as reported by the Naval 
Committee. The Bill contains appropriations and authority for 
letting contracts for four new ships in all, two unarmoured cruisers 
of about 3000 tons displacement, and of guaranteed speed of not 
less than ]9 knots; one unarmoured cruiser of about 5000 tons to 
be guaranteed 20 knots; and one heavily armoured ship of 7500 
tons displacement, to be capable of making about 17 knots an hour. 
The Razlroad and Engineering Journal says:—‘‘ The Bill provides 
that one of the vessels must be built in a navy yard, and all of them 
may be, if the President shou!d so direct. Three of the new vessels 
authorised are of the class which is likely to be of the greatest use 
to our navy.” 


TE Carron Company has established science classes, 
and provided facilities for the students. The following is from a 
report to Mr. Cowan, the chairman of the Carron evening classes, 
on the results of science examinations for 1887-8, sent by the 
secretary, Mr. Stuart Thorpe, and they are considered highly 
satisfactory :— 


Number of Passed Passed 

students 1st 2nd 

examined, class. class. 
Machine construction and drawing... SG car 8s 6 
Theoretical mechanics.. .. .. .. 7 «ise 2 
Applied mechanics ll - 6 5 
team ee ee 8 7 1 
Students .. 86 - 22 a 


It appears that thirty-six students have sat for the above examina- 
tions, and thirty-six have actually passed—twenty-two students 
Ist class and fourteen 2nd class, or 100 per cent. 


AN important point, as setting forth the status of an 
old Corporate mark, has just been decided by Mr. Justice North— 
George Wostenholm and Son «. the Cutlers’ Company ix re Lam- 
bert’s trade marks. It was a case in which the holder of an old 
Corporate mark had been content to rest entirely upon his title 
from the Cutlers’ Company, and had not registered his mark in 
London. The decision establishes the right of all holders of these 
marks to have them placed on the new Sheffield register in respect 
of goods made of steel or of steel and iron combined, whether with 
or without a cutting edge, provided that the marks have been 
assigned by the Cutlers’ Company and actually used. In this 
action the case of the Cutlers’ Company was taken up by the Board 
of Trade, and the Treasury counsel, consisting of the Attorney- 
General, Sir Horace Davey, Q.C., and Mr. Ingle Joyce, were 
instructed to support the action of the Cutlers’ Company. It is 
important to note, however, that the period within which such old 
Corporate marks can be placed upon the new Sheffield register will 
expire on the 30th December next, and after that time any Cor- 
porate marks not entered on the new Sheffield register will be 
deemed to be abandoned by the provisions of the Act of 1883. 
Mr. Justice North’s decision adds i ly to the value of these 
old Corporate marks, and owners should at once see that their 
rights are ome by placing their marks on the Sheffield 
register. If they neglect to do this, anyone may claim to possess 








them after the end of the year, 
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THE PHGENIX BRIDGE COMPANY, ENGINEERS, 


AND BIRMINGHAM RAILWAY. 








RAILWAY BRIDGE NEAR CORDOVA, ALABAMA. 


THE consolidated lines now known as the Kansas City, Fort 
Scott, and Memphis Railroad extend from Kansas City to Mem- 
phis, 487 miles, and the Kansas City, Memphis, and Birming- 
ham, operated by the same officers, and largely owned by the same 
interest, extends from Memphis to Birmingham, 251 miles. The 
latter line crosses the Big Warrior River near Cordova, in Alabama. 
Two spans of a single track through bridge carry it over this stream. 
One of these spans is 150ft. in length and of the ordinary parallel 
chord, Pratt type; while the other is 298ft. long between centres 
of end pins. The latter is shown in the accompanying engravings, 
which we reproduce from the Railroad Gazette, illustrating a 
typical modern American bridge of moderate span. Although 
it is not an extremely long span, it is far beyond the 
average length of ordinary railroad structures, and required 
in its design the consideration of features characteristic of 
economy in the heaviest railroad bridges. This road opens the 
West and North-west to the coal and iron country of Northern 
Alabama, and the interchange of the heaviest kinds of freight 
traffic between those portions of the country is induced by it. 
Hence its bridge structures are required to be of the most substan- 





tial character and to meet unusual demands. The general view above | 
and details on page 93 show in acomplete manner all features of the | 


design. The reduced depth at the ends of the truss is an economic 
feature which has long been recognised in the best engineering 
practice, but its combination with a single system of triangulation 
for the web members in long spans is of recent date, and places this 
structure in the first rank of American bridges. 
ture is of wrought iron throughout, and every detail exhibits 
scrupulous care in its design. The floor beamsare rivetted between 


the vertical posts above the pins, and the longitudinal stringers | 


are secured in the same manner between the webs of the floor beams. 
The maximum stiffness of floor is thus secured and the general sta- 
bility of the span much enhanced. The complete upper and lower 
lateral and transverse systems, in connection with the heavy lattice 
portal bracing, insure the highest degree of stiffness and stability 
under high speed traffic, or even in cyclones. The horizontal rod 
running longitudinally at mid depth of the trusses is for the sole 
purpose of preventing vibrations in the long posts of the web, and 


was not considered to affect in any way the column length of these | 
posts. This span was subject to a very severe test immediately | 
after the removal of the false work and before the rivets in the | 
While these joints were tem- | 


upper chord joints were driven. 
porarily bolted, it became imperatively necessary for the railroad 
company to pass trains over the bridge. Under these trying cir- 
cumstances it carried its traffic in the most satisfactory manner. 
The entire structure was designed, constructed and erected by the 
Pheenix Bridge Co., for the moving load given in their standard 
specifications, and consisting of two coupled Consolidation loco- 
motives, each with its tender weighing 171,000 lb., followed by a 
train load of 3000 Ib. per lineal foot. It was completed in the 
early autumn of 1887. 








TRACTION ENGINE AND CRANE. 


Ix our notice of the Nottingham Show we mentioned an 
extremely handy crane shown by Messrs. Aveling and Porter, of 
Rochester, which had rendered excellent service in unloading 
the Midland Company’s trucks at the show yard siding. This 
crane we illustrate on page 96. Those who go to Royal Agri- 
cultural Societies’ shows are familiar with the neat little 
combined traction engines and cranes made since 1870 by the 
firm. But these cranes could not slew their jibs. In the crane 
we now illustrate on page 96 this great advantage has been 
gained by very elegant mechanism. 

The crane post is a vertical shaft, standing in front of 
the smoke box, and the jib can swing round on it 
in a way that will be readily understood from our en- 
graving. Slewing is effected by means of a toothed sector, 
secured to the jib by a bent arm. On the inclined portion of 
this arm revolves the lifting drum, fitted with a bevelled wheel 
at top. The sector gears with a worm on a transverse hori- 


The entire struc- | 
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zontal shaft, which is driven from the crank shaft by bevil gear 
fitted with a friction clutch which lies behind the framing | 
carrying the crane post, and is controlled from the foot plate. 
The weight is raised or lowered in the following way:—In 
the engraving it will be seen that the hoisting drum carries, as 


we have said, a bevel wheel. This gears into a pinion, which is 
cast in one with a sleeve on the crane post. A horizontal 
bevel wheel lies just below the pinion, and is driven by a 
suitable bevel pinion, caused to revolve by the crank shaft in a 
way that does not need description. If now the horizontal 
bevel wheel can be coupled to the horizontal bevel pinion, the 
winding drum can be caused to revolve by the crank shaft. 
Within the thin cheese-shaped piece on the crane post are 
| three discs. The top one is the driving disc, and is cast 
|in one with the horizontal bevel wheel. The middle disc 
| is called the drum disc, and is in one with the bevel pinion, 
| gearing with the winding drum wheel. The lowest is the 
| brake disc, which is fixed to the crane post. The drum disc has 
| a rim on it, seen in the engraving, which rim hides the other 
| two discs, and in this rim are taper wedges moved by the trans- 
| verse shaft, seen under the disc box, anda sliding collar. 
wedges are pulled down from the footplate, the brake disc is 
| released from the drum disc; but the drum disc is then coupled 
| to the driving disc, and the weight is raised. When it is to 
be lowered, the wedges are pushed up. The driving disc 
is then detached, while the drum and brake discs are coupled, 
and the weight is either held suspended or allowed to fall slowly. 
The whole arrangement is very elegant, and works admirably. 
The crane will lift four tons, and about two tons can beswung 
at right angles to the engine without risk of overturning it. It 
| is not easy to see how anything more perfectly adapted for 
| general crane purposes can be had. The engine could move 


| along a train of railway wagons, and unload them all one after | 


| another, and it is besides a very powerful and efficient traction 
| engine. 
| 








THE ALUMINIUM COMPANY. 





On Saturday last, the new works for the production of 
aluminium by a combination of Castner’s and Webster’s processes 
were, on the invitation of the directors, inspected by a party of 


chemists and metallurgists, including Lord Rayleigh, Sir F. A. | 


Abel, Sir H. T. Roscoe, Professor Dewar, and others. The 
| works are in close proximity to the Oldbury Station of the 
| Great Western Railway, and contiguous to Messrs. Chance 
| Brothers’ alkali works, from which an important part of the raw 
materials employed in the manufacture, namely, caustic soda 
and hydrochloric acid, are derived. The processes included in 
the manufacture are the production of sodium by Castner’s 
method, of the double chloride of sodium and aluminium, and 


| 
} 
| 
| 
| 


| the reduction of aluminium from the latter salt by the action of | 


| sodium. The first of these, which is in many ways the most 
| interesting of the different operations, and has been de- 
| scribed and illustrated by us in 1887, is effected by the 
| action of a very intimate mixture of carbon and iron ob- 
| tained by coking a mixture of pitch and finely divided iron 
upon melted caustic soda at a strong red heat. The operation 
| is performed in large cast steel crucibles, attached to the head of 
| a hydraulic plunger, which are pressed against a fixed arc and 

delivery pipe, the whole arrangement forming a kind of 
| still which is heated by gas 

running with heated air. 

carbon, the pu 
| the carbon and prevent it floating to the surface of the molten 
alkali. About one-third of the latter is reduced, and distils 
over into a tubular receiver connected with a cylindrical pot 
filled with naphtha, which receives the condensed melted 
| sodium. The remainder of the alkali becomes carbonised, and 
| the receivers, when cooled, are lixiviated in a tank, giving a 


from a Wilson producer 
The active reducing agent is 
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solution of carbonate of soda, which is pumped back to the 
alkali works to be reconverted into caustic. The pots now used 
are about 18in. in diameter, 2ft. high, and contain about 80 lb. 
| of materials. When the distillation is completed the pot is 
removed from its seat, drawn by a pair of tongs ona bogie to the 
discharging pit and emptied, afresh charge being added without 
allowing it to cool. In this way, and by subjecting the 
materials toa preliminary heating before charging, the time of one 
operation has been reduced from two and a-half to one and 
a-half hours. A maximum quantity of 14 1b. of sodium may be 
obtained by one operation, and the capacity of the four 
furnaces, each having five reducing pots, is about 1500 lb. of 
sodium per day. The sodium when collected is melted in 
heated petroleum, and cast into rectangular bars about 
a foot long, a form which is convenient for packing in 
petroleum tins. When required for export, the tin filled 
with petroleum and sealed, is placed within a new tin 
partly filled with lime and petroleum, which apparently 
protects the metal in the inner tin from oxidation, The next 
operation, the preparation of aluminium chloride, is performed 
by the slow action of gaseous chlorine upon a mixture of alumina 
and carbon placed in a retort and strongly heated. The alumina 
obtained, as nearly pure as possible, is thoroughly incorporated 
with the carbon in the form of lampblack by drying and 
moulding the mixture in a small drain pipe machine. The 
chloridising furnaces resemble small open-hearth regenerative 
steel furnaces, each one having five D-shape clay retorts on 
the bed, which are charged from one end and are connected 
with a condenser at the other, the charging side being also pro- 
vided with a chlorine feed tube. The chlorine is made in stone 
stills in the usual manner from manganese ore and hydro- 
| chloric acid, the latter being laid on by a main from Messrs. 
| Chance’s works. Originally the gas was delivered directly from 
| the stills to the retorts, but owing to an explosion from some 
irregularity in the working of the latter it is now stored in 
| gasometers, and the supply to each retort is controlled by a 
delicate hydraulic regulator, which can be adjusted by simply 
| turning a cock to deliver the gas in quantities varying from 
| about 50 1b. to 300 lb. in twenty-four hours, The charge of the 
| retort requires from two to three days to work it off, and the 
working capacity of the twelve furnaces is about 6000 Ib. per 
day. The mixed double chloride of sodium and aluminium, 
containing about 12 per cent. of the latter metal, is finally 


reduced by heating it with sodium and cryolite, 80 lb. 
of the double chloride, 251b. of sodium, and 30 Ib. 
vf cryolite, ground to a fine powder, giving 8 lb. of 


metallic aluminium, which contains about 98 per cent. of the 
pure metal, the rest being mainly iron and _ silicon. 
| The reducing plant is still to some extent in the experi- 
mental stage ; a small reverberatury furnace with a bed made 
| of alumina and fireclay having been tried in conjunction with two 
forms of crucible furnaces, the latter being so arranged that the 
melted metal as it forms may fall through a hole in the bottom 
| into a collecting pot placed below. No one of these forms of 
apparatus has yet been decisively adopted ; but the experiment 
| seems to show that some form of crucible furnace working con- 
| tinuously is likely to be most advantageous. When fully at 
| work, the producing capacity for aluminium will be about 
500 1b. daily, at about 15s. per pound, and 9d. per pound for 
sodium. The company, in addition to the pure metal, produces 
| all the varieties of copper alloys known as aluminium bronzes, 
with from 2} to 10 per cent. of aluminium, and a 15 per cent. 
| alloy with iron for a base in the production of soft iron castings. 
A magnificent series of these products was shown to the visitors ; 
but unfortunately, from want of time, the details of their pro- 
duction, which was included in the programme, had to be 
omitted. The works have been planned and constructed by 
Mr. Castner, and fully bear out the promise indicated in the 
small experimental works in London which we described last 
year. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 





ENGINEERS IN INDIA. 


Sir,—I have read with great interest the letter from “ Civil 
Engineer ” in your issue of June 8th. I have always desired to see 
from some one in the department an exposition of the facts of the 
ease which ‘‘C. E.” has given, as far as pay and pension are con- 
cerned. But he has not told us what it is that will make him so 
discontented during his fourteen years’ service as assistant engineer, 
and this is what I should like to hear. I, Sir, am an outsider, and form 
very imperfect ideas on the subject ; but it seems to me that one 
principal reason is the maxim which apparently prevails here in the 
Government service, that to keep men to their work it is desirable 
to set them all by the ears, and induce them to find fault with one 
another. Sir, I came out to India with a real interest in the 
country, proud to think I was going to take part in the magnificent 
work of British development. Cette vision s'est évanouie very rapidly, 
To whatever department of Public Works men I turned for infor- 
mation as to their work, &c., the conversation immediately ran off 
into the departmental quarrels my interlocutor was having with 
his colleagues—how he had managed to give one of his superiors 
‘‘ one in the eye,” or how he had taught one of his inferiors a lesson 
in ‘‘what was expected of him,” until I became sick of meeting a 
P. W. engineer. Inever saw anything so thoroughly demoralising. 
Every man’s hand seems to be against his brother. 

Another cause of discontent seems to be the illiberal pecuniary 
treatment by the Government. ‘‘C. E.” is doubtless right about 
the salaries to be expected at different periods. They seem to be 
very small for hard work in such a climate, with the expectation of 
such a miserable pittance for a pension after a quarter of a century. 
But there is a way of getting men to work cheerfully even on small 
salaries which does not seem to be understood in India ; and it 
simply consists in making men feel that they are cared for by their 
employers. But every excuse seems to be taken advantage of here 
for docking small sums from a man’s pay. lt is whispered that 
there is a Government Chamber of Baboos, whose raison d’étre is to 
effect savings in the administration, and who are rewarded by a 

rceentage of the savings of which they are the authors. What a 

ivine nest for the Baboo! The furies of Tartarus could not revel 
in punishing the spirits of the damned more than the Baboo would 
revel in docking the unfortunate Englishman’s income ; and to 
think that he should appropriate part himself! But the story is too 
horrible to be true. 

These, Sir, are some of the points, and there are many others, 
concerning which we should like some information from ‘Civil 
Engineer,” but he is probably debarred from telling the secrets of 
his prison-house. I think, however, he would be safe in extending 
his warning to those who think of coming to India as private engi- 
neers—I mean not in Government service—as servants of English 
companies carrying on works guaranteed by Government. In 
return for this guarantee, often unreasonably small to justify the 
reservation of such prerogatives, the Government insist on the 
application to such engineers of their public service rules as far as 
—well, I suppose, to the point they, the Government, wish. For 
instance, such engineers come in for all the docking and picking 
above mentioned, and have the same scale of low salaries, but they 
have not even the miserable pension of ‘‘ Civil Engineer” to look 
forward to; while, from being uncovenanted, except as far as their 
engagements fora short term with their company are concerned, 
they have to assure even their position by very hard work, and 
cannot indulge in the idleness of too many Government service 
men, who know that it is difficult to turn themselves out, oreven to 
interfere with the slow, but steady, course of their promotion by 
seniority, irrespective of merit. The system under which they are 
‘‘sweated” is not quite so crushing as that which oppresses the 
company’s engineer on guaranteed works. 

I should hke to conclude with remarks on two other points in 
** Civil Engineer’s” letter. The one is concerning the cost of living 
in India. When I took my engagement I made inquiries of friends 
and also of my employers. The former were very varying in their 
estimates, so that I regarded them as the least trustworthy; while 
the latter assured me I could live like a prince on 200 rupees per 
mensem, which, at the rate of exchange of 1s. 8d., was, being inter- 
preted, £200 per annum. This was very well as long as I inhabited 
an obscure district place, where no railway was, and it not being 
famine time, country produce, as chickens, goats, rice, flour, sugar, 
&c., were at primitive prices. But as soon as it became my luck 
to be near an open railway—which I take to be the chief cause of 
the transformation—all this was changed. Moreover, I began to 
find the strain of heavy work in a severe climate turned certain 
items of ree which in other countries I had regarded as 
luxurious indulgences, into sanitary necessities of life. I became 
less able to get on upon the coarse country produce, and had to 
fall more back upon European stores, which rise in price rapidly 
with the falling rupee; and I do not think I could live for less 
than twice what I lived on at first. I do not think anyone who has 
experience of Indian life will regard mine as peculiar. I consider 
life in India more expensive than in London for all grades of 
society. 

The other and last point I wish to mention is the variation in 
exchange, about which people in England seem to know or care so 
little that you, Sir, in your footnote express your inability to con- 
ceive its falling to ls. even, a contingency which Anglo-Indians 
contemplate as almost a certainty. Towards the middle of 1884 I 
believe the rupee was at ls. Sd.; but I have, unfortunately, lost 
my record. In October, 1884, it was at 1s, 73d.; but on the average 
steadily declining, though liable to fluctuations of }d. or more in a 
week. In February and March, 1885, it was hovering just below 
1s. 7d., and then in May of the same year it was up again very 
nearly to 1s. 74d., for in May or June it generally has a maxi- 
mum somewhere about ld. above its average value for the rest 
of the year, which seems to depend on the gathering of the crops. 
Accordingly, after this maximum is dropped, in September of the 
same year, to only =A; above ls. 6d. It generally has another, 
though less conspicuous maximum, about October or November. 
Now look at itin this year. It began at about Is. 5d. in January and 
hovered about that value till the end of the month ; then pretty 
steadily for it, sank to 1s. 4d. in the middle of May. Since then 
it has remained all the time from 1s. 4d. to to Is. 44d., hardly 
going outside these limits. Does this horizontal occurring in its 
downward course correspond to the up-hill that usually occurs 
before its maximum at this time of the year? If so, what a fright- 
ful run down we may now expect to see to a minimum of about 
1s. 3d. in September. But now look at the fall from 1s. 8d., or 
very near it, in the middle of 1884, to 1s. 4d. in the middle of this 
year. This is a faster fall than ‘‘Civil Engineer” records, and 
would bring it down to Is. in 1892; but ‘‘ Civil Engineer’s ” record 
is gathered from the last eleven years, and this only from the last 
four. Can it be that the fall is getting more and more rapid? 

General Gordon is said to have been disgusted with Anglo-Indians 
because they thought of nothing but rupees. If he had had a 
little more experience in India, he would probably have found this 
as excusable in them as it would be for his little ragged friends in 
England to be always thinking of bread and butter. 

Bombay, July 10th. PavuPER EXPECTANT. 





ENGINEERS IN THE ARGENTINE REPUBLIC. 


Srr,—Your correspondent, ‘‘G. L. C.,” asks for information on 
the above, and as to the prospects of a civil engineer in the 
Argentine Republic. I have much pleasure in bearing testimony as 
to the good field the Argentine Republic opens up to English 
engineers. The Argentine Republic is a big word, geographically 
as well as typographically. The Republic now takes in Patagonia 
right down to Tierra del Fuego to lat. 55 deg. S., and extends 
northwards to lat. 22 deg. S., and the country has a corresponding 





a of temperature and climate, There is probably no country 
in the world developing so rapidly as the Argentine Republic. The 
partat present where development is most apparent is at each side 
of a line drawn from the south of the province of Buenos Ayres in 
a north-westerly direction to Tucuman, and here there is still room 
for much development, while to the north and south of this terri- 
tory the country is yet even almost unexplored, more especially so 
about Patagonia. 

Railway work is the chief feature in engineering at present, and 
railways are being extended and surveyed for in ail directions. 
The country, except at the extremes of north, south, and west, is 
flat, or at most rolling, and thus any surveying and contouring is 
of a very simple and mechanical nature, and if engaged in this 
work “G, L, C.” would have to content himself with many incon- 
veniences and put up often at nights in a large dwelling with the 
sky for a ceiling and his saddle for a pillow ; but if he is young and 
strong these things may do him more good thanharm. An idea of 
the flatness of the country, although an extreme case, may be 
gathered from the fact that there is a stretch of railway 200 miles 
long without a curve and without a bridge other than a culvert. 
In this length there is no cutting deeper than one metre nor an 
embankment higher than one metre. 

There are many other schemes of work ever opening to the 
engineer—-civil or practical. There are port schemes in progress 
and on paper. One can only with ditficulty get along the wharfs 
at the town of Rosario, owing to the quantity of agricultural 
machinery and general goods coming in ; and something must soon 
be done for the extension of the port, and there will also soon be 
other ports to open up. The roads, where such really exist, are in 
much need of our brother the ‘‘civil.” For the most part they 
seem left to nature and run wild. It is not uncommon to see 
gullies some 3ft. deep, 4ft. wide, sheer down, and 20ft. or 30ft. long, 
washed deeper by each successive rain. At other parts a cart 
imbedded to the centre of the wheel or more is a trifle. Then, 
canals are being proposed for the combined purpose of draining the 
soil and for the transference of goods, and although many proposals 
fall through, it is likely that some will not. There must shortly be 
additional town drainage and water supply schemes, and these will 
require a continually increasing number of engines. 

A civil engineer would probably not find a ‘‘job” for several 
weeks, whereas a mechanical engineer would find work at once, 
but still his engagement would be understood to stand for longer 
time. Spanish is the recognised language of the country, and it is 
very necessary to have a good knowledge of it. It is an easy 
language, and with an insight into the grammar is soon learned by 

ractice. If ‘*G. L. C.” had much outside work directing 
abourers on a railway or otherwise, he would be the better of 
knowing Italian, as the labouring classes are mostly Italians. 
With a knowledge of Spanish, however, Italian would soon come 
if required. 

England has by far the largest share of the engineering phase of 
the country, and especially is this the case with railways. Practi- 
cally all the railways are kept up by English enterprise and capital, 
and the heads of the engineering departments of the lines are 
almost always English, or rather “‘ British,” as ‘‘G, L. C.” is pleased 
to have it. TUCUMAN, 

Edinburgh, 29th July. 


THE DYNAMICS OF A PARTICLE. 


Sm,—De Pambour’s first principle—see ‘‘ Holmes on the Steam 
Engine,” page 130—quoted by ‘‘X. Y.” in his problem as to the 
equality of the action of a piston moving at a uniform velocity, 
forcing air out of a cylinder through an orifice, and the reaction of 
the air against the piston, is of course true, being merely a state- 
ment of Newton’s third law. This answers ‘‘X. Y.'s” first five 
questions. His sixth question is—‘‘If the upward resistance is at 
all times equal to the downward thrust, why does the piston 
descend?” This will be most clearly answered by an illustration 
adapted from Clerk Maxwell's ‘‘ Matter and Motion,” page 34. 

Action and reaction are the opposite aspects of a stress between 
two bodies, identical with the opposite aspects of a business 
transaction looked at from the buyer's or seller's point of view. 
Suppose that in this transaction a coin passes from buyer to seller ; 
the action may be looked upon as the face of the coin next the 
buyer, and the reaction as the face of the coin next the seller. The 
equality of action and reaction is denoted by the equality of area of 
the two faces of the coin. The question why the piston descends 
becomes, ‘‘ Both faces of the coin being equal, why does the coin 
move from buyer to seller!” The fact that both faces of a coin are 
equal is surely not to be confounded with the law of demand and 
supply. The movement of the coin or of the piston is determined 
by Newton's second law of motion, which regulates the trans- 
ference of momentum. Thus in ‘X. Y.’s” quantitative problem 
50 lb. x 1 second = momentum transferred per second from the 
piston to the molecules of the escaping air. 

Is it really necessary in the year 1888, when so many excellent 
and lucid text-books are published, to caution students of dynamics 
against confounding Newton's second and third laws ? 

721, Commercial-road, E., T. I. Dewar. 

July 28th, 





Srr,—In vain does the Rugby student wish to keep metaphysics 
out of the discussion, for his puzzle is metaphysical. In his first 
letter he cannot account for the acceleration of velocity in the par- 
ticle resulting from the ‘‘impulse.” On further reflection he can- 
not account for the transition from rest to motion in the stone 
thrown vertically upward. There is a mystery here. The connec- 
tion between cause and effect, as Hume pointed out, has not been 
explained. I daresay the Professor of Mechanics at Rugby is well 
aware of the bent of the ‘‘ Puzzled Student’s” mind, and I do not 
suppose he professes to teach metaphysics. 

do not pretend to be able to enlighten him, but let us take an 
example from a quasi metaphysical subject. 

In the famous illustration of the carpenter and the plane in 
Bastian’s ‘‘Political Economy,” the carpenter makesa planeand lends 
it to another under the agreement to return a new one and a plank 
at the end of the year. By renewing the loan year by year the 
number of planks increase until they can be exchanged for another 
new plane. By lending two planes two planks are got at the end of 
the year. Thus from the initial impulse required to make the first 
plane, results a constant acceleration of the rate at which planes are 
made. Further, precisely as the lender of the planes becomes 
richer, so the borrowers become poorer; to use an electrical illus- 
tration, a disturbance of the normal equilibrium causes an accumu- 
lation of equal quantities of positive and negative electricity, that 
is, ‘‘the equal and opposite forces are balanced.” 

Brixton, July 25th. A WorKING ENGINEER. 


Srr,—A very few lines suffice to point out that Mr. Dewar leaves 
my letter entirely unanswered. I have not confounded momentum 
with acceleration of momentum. If, I repeat, Mr. Dewar knew 
anything about the mathematics of a pendulum, he would know 
that its momentum entirely vanishes at each end of its swing ; a 
fact totally at variance with statements made by Mr. Dewar ina 
former letter. M. LYLE. 

Birmingham, July 30th. 


THE NEW PATENT BILL 


Srr,—I find that the Patents Law Bill has been read in the House 
of Lords, and if something is not done very quickly at this period 
of the session it will be rushed through the Commons, with the 
result that a monopoly will be given to existing patent agents. 
That the Government should have such a measure recommended 
to them is, I fear, but on a par with the statements that have 
been only too well founded respecting the administration of the 
Patent-office, whose officials have advised such alterations in the 
law. It is for engineers as a body, and a society like the Mechanical 
Engineers in particular, to take up this matter and prevent engi- 
neers otherwise engaged from having any pressure put upon them 
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when asked +o draw up a specification. The new law exacts a fing 
of £20 for any engineer, not in the ring to be formed, from meddling 
in _— work. It is for competent men to recognise what this 
really means. If they should at any time desire to exercise their 
gd in this direction they are deterred from doing so by the new 

¢ 

Upon inventors requiring assistance a surcharge will undoubtedly 
be made as time goes on, for patents may be taken as increasing in 
number, while agents will remain stationary. At present, under 
natural laws, the one balances the other. It is this state of thinus 
agents do not wish to continue. i 

Whatever the last Act may have done to cheapen the price of 
the taking out of inventions, this present one in an indirect manner 
does | with, as we may expect to find fees gradually but surely 
goup. It is for the good of engineers generally, including inven. 
tors, that there should be no bar to prevent proper progress, and 
this Act appears to be that bar. CONSULTING ENGINEER, 





WASTE OF LOCK WATER, 


Sir,—The statements I have made are quite true, notwithstand- 
ing the hasty condemnation passed on them by ‘‘C. H. N.” For 
every ton of canal boat that goes down a lock a ton of water goes 
up, and vice versa. Nor canit be otherwise. Let us suppose that the 
lift is 5ft., and the displacement of the boat 50 tons. In order to 
lift this weight up, an equal weight of water must come down. If 
it did not, then we should get some work done for nothing. In the 
same way, when the boat comes down it lifts 50 tons of water up. 
If it did not, then we should have the boat falling without doing 
any work, which is impossible. 

The large body of water in the canal masks the true action. It 
equalises matters just as a fly-wheel does. 

If any of your correspondents doubt still, let them bear in mind 
that the presence or absence of locks and lock-gates does not affect 
the transfer of water. Suppose a stretch of canal two miles long, 
and dead level; at the north end, let us say, of this, is a canal boat 
weighing 50 tons and 60ft. long; it is clear that the tirst 60ft. of 
the canal contains less water by 50 tons than any other 60ft. length 
of it. Now let us transfer our canal boat to the south end, that 
will now contain 50 tons less water than it did before, and the whole 
of this 50 tons has been transferred from one end of the canal to 
the other, or what comes to the same thing, instead of 50 tons 
being moved the two miles, all the water in the whole length of the 
canal has been shifted northward, so to speak. 

Precisely the same thing will take place if there are locks in the 
canal, Taking the whole working of a canal, the boats beiny 
equally loaded both ways, the waste of water will be independent 
of the size of the boats. Butthere will be a considerable compara- 
tive gain if all heavy boats come down and all light boats go up. 

July 30th. AQUARIUS, 





Sir, —This subject is not clear to all of your correspondents even 
yet, and I rather think that it is because they do not all apprehend 
that the real question is—‘‘ How much water is abstracted from 
the upper reach of a canal during the passage of a vessel out of it 
into a lower reach?” I venture to put it in this way: (1) I think 
no one has had the hardihood to assert that a large vessel abstracts 
more water than a smaller one; I assume this is self-evidently 
untrue. (2) Now, if a large vessel abstracts less water than a 
smaller one, we could, by sufficiently increasing the size of the 
vessel, i.e., making her just to fit the lock, cause her to abstract no 
water at all. This is clearly absurd. (3) Since, then, a large 
vessel abstracts neither more nor less water from an upper reach 
than a smaller vessel, the two abstract equal quantities. Again, 
when a vessel descending a flight of locks tinds any lock empty, the 
first step is to take from the upper reach, in which the vessel floats, 
just enough water to fill the empty lock; the water level in the 
upper reach falls slightly during this operation, and the only way 
to restore the water to its former level is to pour more water in ; 
shifting the vessel's position into the lock has no effect on the water 
level. Hence, when the gates are shut it is clear that this lock full 
of water has been abstracted from the upper reach. Similar 
reasoning will lead to a like result for the case of a vessel ascending 
a flight of locks. é. Of, F. 
Liverpool, July 28th. 





AN OPTICAL PROBLEY, 


Sir, —I do not think Mr. Trotter quite understands the question 
I have put. 

The received theory of light is that it consists of the vibrations 
of an imponderable fluid, namely, the ether, and that these 
vibrations are transverse to the dircetion in which the ray of light 
is ener 

Now if this be the case, the vibration must have space, Lowever 
small, in which to take place ; but it is a mathematical fact that 
the rays must pass through a mathematical point, and a point 
og no parts, there can be no room for the vibration to take 
place. 

Your correspondent’s drawing is, of course, quite useless, because 
his lines do not cross in a mathematical point. They occupy the 
space of at least the dimensions of the hole made by a needle, and 
that will suffice to take a photographic picture without a lens, 

I may say that I have consulted an astronomer, a gentleman 
who has been engaged on telescopic work all his life, and he simply 
tells me that the theory of light as now taught is on its last legs, 
and that instead of one ether being enough to explain it, no less 
than six different ethers of varying properties must exist, at which 
he laughs. e 

July 29th. 





GLOSSOP’S PNEUMATIC HAMMER. 


Sir,—In your notice of Glossop’s pneumatic power hammer in 
the current issue of THE ENGINEER we note that you say: “It will 
strike a variable blow, beavy or light, at will, without altering the 
rate of working, an achievement not hitherto attainable ; though 
it is important, as it secures a greater quantity and better quality 
of work.” We quite agree with you as to this being an important 
Ce but must respectfully dissent from your statement as to its 

aving been hitherto unattainable, for it is one of the leading 

features of our patent movable fulcrum forging and planishing 
hammers, which have been made by us for years, and of which 
hundreds are in use. We ask the favour of an insertion of this 
correction in your next issue, W. AND I, PLAYER. 

Birmingham, July 18th. 

[We insert Messrs. Players’ letter, as we had not thought of 
their hammer as a pneumatic hammer.--Ep. E.] 





MARSHALL’S TRIPLE-EXPANSION ENGINE. 


Sir,—In your description of Messrs. Marshall's triple semi-por- 
table engine at the Nottingham Show you give particulars of the 
water used under the following heads: ‘‘ Water :—Total quantity 
used. Evaporated per lb. of coal, Amount drawn from jacket. 
Per I.H.P. per hour.” Will Mr. Marshall kindly say in what 
way the feed-water was measured, and whether the ‘‘amount 
drawn from the jackets” was included in the “total quantity 
used,” or in other words, whether the water ‘‘ per I.H.P. per hour” 
given in the tables may be taken as the whole amount used by the 
engine, both in the cylinders and steam jackets. 

Ferry Works, Thames Ditton, Surrey, P. W. WILLANS. 

July 30th. 


WANTED, STEEL CASTINGS, 


Srr,—We notice a letter in THE ENGINEER, and have much 
pleasure in saying that we make a speciality of light steel forgings 
and have every confidence in our meeting all requirements both 
as to workmanship and delivery. JOSEPH WRIGHT AND Co, 

Tipton, Staffordshire, July 19th. 
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THE DEVELOPMENT OF INLAND CANALS. 


Encouracep by the authorisation and rapid progress of the 
Manchester Ship Canal, the Corporation of Sheffield have taken 
the first step towards a similar project, and Parliament is likely 
svon to be asked to sanction a ship canal from that town to the 
Humber, as a means of direct and cheap communication with 
the sea. As in the case of the Manchester Canal, and the project 
for a canal from the Trent to the Humber, so in this newest 
instance the chief impelling influence is the necessity for avoid- 
ing the excessive railway rates and the expense and disadvantage 
of trans-shipment. This is all the stronger because, owing to the 
existing charges, there is a tendency on the part of Sheffield 
manufacturers to tvansfer their works to positions nearer the sea, 
and even to America and the European continent. For example, 
one company has been mentioned which pays between £7000 
and £8000 a year in tolls and taxes, and is seriously considering 
the question of removing its works from the town; and 
this is but one of many instances of the kind. To avert this 
process of decay, and at the same time reduce expenses, is an 
urgent necessity, and a ship canal is regarded as the first remedy. 
So far, only initial measures have been taken, but there isa 
unanimity on the part of the Corporation and of the inhabitants 
generally which will lead to the formulation of a definite plan 
with as little delay as possible. The Corporation have pledged 
themselves to support any such well-formed scheme, and three 
of the borough members, Mr. Mundella, Mr. Stuart-Wortley, 
and Mr. Howard Vincent, have already expressed approval of the 
enterprise. More than this, Mr, Hawksley has been invited to 
visit Sheffield to investigate and advise upon the matter ; and 
Mr. Frederick Fowler has advanced some practical considera- 
tions to assist the Corporation, in response to their request. 
“First,” says that gentleman, “as regards levels, Sheffield— 
the lower part of the town—isabout 150ft. above the sea 
level, Rotherham 80ft., Mexborough 50ft. and Doncaster 
30ft. in round numbers. The distance from Sheffield to 
some suitable point of connection with the estuary of the 
Humber may be taken approximately at forty-five or fifty miles. 
The difference of level alluded to would, of course, have to be 
met by the construction of locks, or by other means. It is 
hardly necessary to say that there would be considerable diffi- 
culties to be dealt with in the interference with valuable pro- 
perty and vested interests. The cost of making such a canal as 
has been sketched out would involve a very large sum indeed. 
It is impossible to give even an approximate idea of the amount ; 
much, of course, would depend upon the size of the vessels which 
the canal was designed to accommodate. If Sheffield could have 
theadvantage of ocean water carriage, it would, of course, be an im- 
mense advantage. Many of the heavy trades of the town, which 
are either leaving it, or are so seriously handicapped by heavy 
railway rates as to be in danger of being lost, might then be 
carried on and very greatly extended. The coal trade of South 
Yorkshire would be stimulated, and new coalfields would be 
opened out eastwards, and large steel works would no doubt be 
erected on the banks of the canal. The necessity for ocean 
water carriage in the present days of severe competition by 
Germany and other countries is shown by the attention which 
is now being directed to the question. Manchester and the 
immediate district is now engaged in providing water carriage 
for their heavy goods, and I know that my brother, Sir John 
Fowler, is carefully studying another important scheme of ocean 
communication in this country.” 

To this extent the projectors have received encouragement, 
for the construction of locks is a simple question for engineers ; 
but everything will depend upon Mr. Hawksley's verdict. It 
will be observed that the canal wou!d be longer than that to Man- 
chester, and the locks would greatly enhance the cust, but the 
work once resolved upon,, the necessary capital would no doubt 
be forthcoming, esyecially as the great object is to save one of 
our leading manufacturing towns. More will be heard of the 
project very shortly. Meanwhile some facts mentioned by Mr. 
Broomhead, who brought the matter before the Town Council 
a few days ago, may be useful as illustrating the growing 
feeling in favour of ship canals in the present day. Birmingham, 
he stated, “ was taking a very active interest in the canal ques- 
tion, and in the early part of this month, at a largely attended 
meeting at Birmingham, a plan was under consideration for the 
making of a waterway between Birmingham and the Mersey. 
According to the estimates already made out, the cost was 
expected to be £1,600,000, and a gross income of £400,000 a 
year was estimated. Deducting from that income the cost of 
maintenance and establishment charges, £55,000 a year, and 
working expenses, traffic, including tolls on the river Weaver, 
£83,000 a year, the total payments would be £138,000 a year, 
leaving £262,000 a year as the return upon the £1,600,000 it 
would cost, or 16} per cent. per annum, which seemed too good 
to be true. The canal at Birmingham would be 60ft. wide, 
1lft. deep, and would carry vessels of 300 tons burthen. He 
was in the Committee-rooms the other day and heard some 
important evidence about the Aire and Calder, which was com- 
menced in 1698, with a capital of something like £150,000. The 
navigation of the Aire and Calder was in the hands of very 
little more than 100 people. It was interesting to observe that 
the capital, which had now grown to £1,677,000, was entirely 
made up, over and above the first contribution, out of the profits 
of the undertaking. In 1826 they charged for coal not for 
shipment 1s, 6d. per ton, and for shipment 4d. per ton. In 1887 
that figure was reduced to 64d. not for shipment, and the cost 
for shipment had been reduced to y,d. per ton per mile. It 
was also proved by Mr. Vernon Harcourt with reference to 
canals in France, that they were rated at considerably less than 
in England, and that there was an effort being made in France 
now to relieve canals from all rates whatever, so as to give the 
cheapest possible waterway between the inland manufacturing 
towns and the coast.” 

In this connection it will not be out of place to mention here 
that the Aire and Calder Navigation Bill, which has occupied 
some time in the Committee-rooms this session, and which dealt 
chiefly with rates and tolls, has been withdrawn, the promoters 
feeling that although they have produced valuable traders’ 
evidence, they could not pretend to be sufficiently representative 
of all the interests concerned. Besides the project referred to 
by Mr. Broomhead, there is another under consideration in 
connection with Birmingham. The purpose of this is the 
enlargement of the existing waterway between that town and 
the Bristol Channel. The canal from Bristol] to Worcester is 
available for vessels of 200 tons, and the proposal is to enlarge 
to similar proportions the continuation of the canal up to 
Birmingham, and so provide a wide waterway of twenty-nine or 
thirty miles from the Bristol Channel to the Midlands. The 
estimated cost of the improvements would be £600,000, in addition 
to £250,000 for acquiring the canal, so as to render it indepen- 
dent of the railways. A yet bolder enterprise put forward 
is the acquisition of the Gloucester Docks, the Sharpness 
Docks, and the Gloucester and Berkley Ship Canal ; but, as this 
is not considered urgent, and would mean a further outlay of a 
million and a quarter, it is not so likely to be carried out. 





Another illustration of the anxiety on all hands to improve 
our system of inland waterways has just been afforded by the 
city of York. With a view to improving the navigation of the 
Ouse, a new lock has been constructed at Naburn which will 
accommodate vessels of 400 tons burthen, and this was opened 
a few days ago by Prince Albert Victor. Its length is 153ft., 
its breadth is 26ft., its depth is 13ft. 6in., and the cost was 
between £12,000 and £13,000, As long ago as 1757 the river 
was improved by a lock 90ft. longand 21ft. wide, but the growth 
of trade and the increased size of vessels have necessitated the 
larger work just completed, 








CRAVEN AND CHAPMAN’S LADLE. 


THE accompanying engraving illustrates a new foundry ladle 
patented by Messrs. Chapman and Craven. The drawings 
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explain themselves. All the metal is drawn from the bottom, 
so that no skimming is needed. The upper portion of the spout 
is removable when the lower part has to be re-lined. The ladle 
is made by Messrs. Smith, Beacock, and Tannett, Leeds. 
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SCIENTIFIC ASSESSORS IN COURTS OF JUSTICE. 


PvuBLIc attention has lately been called, by various incidents, to 
the system under which the trial of scientific cases, and especially 
those in which the respective rights of rival inventors are involved, 
is at present conducted in courts of justice. week Mr. Justice 
Kay decided a case in which the Edison-Swan United Electric Com- 
pany were plaintiffs, which lasted twenty-one whole days, or about 
one-tenth of the legal year; and it is possible that it may occupy 
very much more time in the Court of Appeal, where every day is 
equivalent to three days in ordinary courts because three judges sit 
here, and again in the House of Lords, if the litigants decide to pro- 
ceed to extremities, as they very frequently do in casesof this magni- 
tude and importance. At the same time, Mr. Justice Kekewich was 
engaged in trying another large electric patent case: the Court of 
Appeal had a similar case occupying it for several days, in the 
course of which Lord Justice Cotton, who presided, animadverted 
in somewhat severe terms on the length to which such cases 
are allowed to run. His Lordship, with the concurrence of 
the two Lords Justices who sat with him, attributed this to the 
manner in which counsel spun out their arguments, and urged 
more brevity and conciseness. Whatever may have been the 
circumstances in the case to which the Lord Justice adverted, it is 
certain that the addresses of the eminent counsel engaged in the 
Edison-Swan case were not responsible for the twenty-one days 
which it occupied before Mr. Justice Kay—not including seven or 
eight days for experiments—by far the greater part of this time 
was occupied in hearing the contradictory and conflicting evidence 
of a score of scientific men, many of the greatest eminence, on the 
points in dispute between the parties. With these points we have 
absolutely nothing to do here. It is sufficient to say that the case 
involved the investigation and decision of matters of the utmost 
complexity respecting the applications of recent electrical disco- 
veries to lighting, and also some obscure questions in the history of 
these applications. All these exceedingly complicated and difficult 
questions were tried before an eminent judge, who, as he said 
himself at the commencement of his judgment, ‘‘has not had the 
requisite scientific training.” It was, in fact, necessary to begin by 
instructing the judge in the elements of electrical science; the 

ropositions which scientific men accept as truisms, or as common 
ears in discussions amongst themselves, had here to be gone 
over ab initio in order to inform the judge’s mind respecting the 
A BC of the problem which he had to solve. As to Mr. Justice 
Kay’s success in the task of acquiring this information, we are 
quite willing to accept the opinion of one of the leading electrical 
papers, which says that ‘‘the manner in which the judge grasped 
the bearing of the technical evidence has been the subject of remark 
amongst everyone present in court.” 

We have no doubt that a judge, with his trained and experienced 
mind, would make a very apt pupil; but the process of obtaining 
knowledge, even in such cases, is not always a very smooth or 
pleasant one. It is trying to the calmest and most equable mind 
to be compelled constantly to reconsider information acquired with 
care and difficulty, to find the views inculcated by one eminent man 
of science totally contradicted by another equally eminent. It is 
not surprising that in the maze of conflicting opinions Mr. Justice 
Kay was unable of his own knowledge to find his way. We repro- 
duced a painful incident in our columns at the time it occurred, 
with the view of exhibiting to our readers one of the evils of the 
present system for trying complicated cases, although the circum- 
stance that the case was then sub judice precluded us from offering 
any comment onit. We did this with a view of suggesting, also, 
that whoever was wrong—the judge orthe expert witness—a matter 
which it did not concern us to inquire into—it is not in the interests 
of science that scientific men of reputation should put themselves in 
the position of advocates, thus rendering such treatment possible. 
Judges are only human, and, so long as men with no scientific 
training are left to bear unaided the burden of trying cases like 
that in which the Edison-Swan Company were plaintiffs, with their 
conflicting evidence, their authoritative opinions one way flatly 
contradicted by equally authoritative opinions the other, their 
masses of facts on subjects unfamiliar to the judge, so long must 
scientific men who are concerned in such cases expect unpleasant 
rencontres of this description either with the perplexed and worried 
judge or with the counsel on one side or theother. To be a witness 
at any time in a court of justice is not pleasant; it is an experience 





we have all to go oe. at one time or another, with more or less 
resignation, supported the consciousness that we are doing our 
duty as citizens and aiding the course of justice. But to be a 
witness in a scientific case on a subject to which you have devoted 
your life, and with regard to which you have obtained a position of 
authority, it may be, amongst your fellows who are, of all men in the 
world, the most capable of judging, and to be compelled to undergo 
cross-examination of the usual type at the hands of a gentleman 
who made up his few meagre and jejune facts on the subject from 
his brief the night before, and who will forget all he knew by the next 
night—this is hard indeed. But we cannot see how men of science 
can get out of these inconveniences and unpleasantnesses any more 
than any other class of the community, se long as the trials of these 
cases are in the hands of men who know nothing of science, and 
who have no regular and systematic means of obtaining aid— 
judicial aid, that is—from those who do. 

Lawyers appear to be as discontented with the present system 
as men of science have reason to be. The principal legal paper 
went so far the other day as to suggest the formation of a special 
court for the trial of patent cases. These have increased so much 
of recent years, consequent on the vast increase of scientific dis- 
coveries and their practical applications to the business of life, that 
the old machinery is no longer adequate to deal with the new 
situation. Other litigants suffer in their business and pockets; the 
courts become congested, and the judicial business of the country is 
seriously impeded. The present arrangements can be satisfactory 
to no one, except, perhaps, to the few lawyers who are making 
their fortunes by them. To our minds, no very revolutionary 
process is needed to render the courts equal to the work. A judge’s 
time in such cases is mainly lost in acquiring the information 
necessary to enable him to understand the points at issue. On a 
famous occasion it was said that we should have to educate our 
masters ; litigants in patent cases have to begin by educating their 
judges. During the course of the Edison case the judge found the 
evidence on one important point so conflicting, that he suggested 
the propriety of having experiments made by scientific men on both 
sides, in the presence of some disinterested man of science, who 
should report to him on the result. The suggestion was followed: 
Prof. Dewar and Dr. Hopkinson carried out the experiments on 
one side, Mr. Crookes and Prof. Silvanus Thomson on the other, 
the President of the Royal Society being the umpire. In the 
course of the eg Mr. Justice Kay acknowledged that Prof. 
Stokes’ report made that ‘‘ obvious,” which he could not previously 
understand. Prof, Stokes, in fact, was called in quad that parti- 
cular point as an assessor to the Court. Suppose he had been 
called in at the beginning, and had sat all through the case, how 
much time, labour, and unpleasantness would have been spared ! 
How rapidly he would have enabled the judge to narrow down the 
points at issue, and to understand them! And if Professor Stokes 
had been aided by some other independent and qualified man of 
science, how much sooner and more satisfactorily the whole busi- 
ness would have been concluded. We want, in fact, sworn scien- 
tific assessors in courts of justice to aid unscientific judges in 
arriving with reasonable despatch at reliable conclusions on matters 
which demand scientific knowledge. Patent cases invariably turn 
on the construction of a written document—namely, the specifica- 
tion—and this, like all other documents, is a matter for the Court, 
guided by the rules which apply generally. ‘‘ But,” says Lord 
Chancellor Chelmsford, ‘‘if the terms used require explanation as 
being terms of art or of scientific views, explanatory evidence must 
be given, and with this aid the Court proceeds to the office of 
construction.” Now there are two processes already in opera- 
tion in the High Court of Justice, which it seems to us might 
well be applied to the determination of these complicated 
scientific cases, or rather by which disinterested and unbiassed 
scientific aid might be given to the Court in the determination of 
cases such as the Edison and Swan case. One is by the system of 
‘‘referring,” the other by assessors. Reference is an every-day 
proceeding in the Courts in complicated cases. By the 57thsection 
of the Judicature Act of 1873, the Courts are empowered “in any 
cause or matter requiring any prolonged examination of documents 
or accounts, or any scientific or local examination which cannot, in 
the opinion of the Court or a judge, conveniently be made before a 
jury, or conducted by the Court before its ordinary officers, the 
Court or judge may at any time, on such terms as may be thought 
proper, order any question or issue of fact, or any question of 
account arising therein, to be tried either before an official referee, 
or before a special referee to be agreed on between the parties.” 
The referee or umpire is armed with proper powers, and in due 
time reports to the Court, which thereupon proceeds to adjudi- 
cate upon the case, having got rid of a mass of technical 
details with which it was incompetent to deal by the instru- 
mentality of the referee who was quite competent. Doubt- 
less it was in pursuance of this power that Mr. Justice Kay referred 
a portion of the recent case to Prof. Stokes; but suppose the whole 
matter, the issues having been narrowed down to their real limits, 
had been referred at the beginning to Prof. Stokes, aided if neces- 
sary by some other independent expert, to report the result to the 
Court, about twenty days of valuable public time would have been 
spared, and in the end the decision would have commanded a confi- 
dence which the judgment of a wholly unscientific judge, however 
acute, cannot be expected to receive. 

But it appears to us that this system of assessors, who sit with 
the judge in court, and who aid him with their scientific knowledge 
and experience, would be even more satisfactory. Itis in daily use 
in Admiralty cases. The practice is thus laid down in Messrs, 
Williams and Bruce’s ‘Admiralty Practice,” second edition, p. 441: 
—‘If the questions in the cause depend upon technical skill and 
experience in navigation or other nautical matters, the judge is 
usually assisted by two of the Elder Brethren of the Trinity House 
of Deptford Strond, who sit with him as assessors, and who at the 
request of the judge, after hearing all the evidence on each side, 
advise him on all questions of a nautical character. But in all cases 
it is with the judge alone that the decision rests.” An eminent 
judge of the Privy Council summed up the duty and position of 
assessors in these words :—‘‘ He—the judge—is advised and assisted 
by persons experienced in nautical matters; but that is only for 
the purpose of giving him the information he desires upon questions 
of professional skill; and having got that information from those 
who advise him, he is bound in duty to exercise his own judgment. 
° The assessors merely furnish the materials for the Court 
to act upon.” But what this comes to in practice, circumscribed 
though the duties of assessors are in theory, we learn from a remark 
of the eminent Admiralty judge, Dr. Lushington :—‘‘I never yet 
pronounced a single decree, when I was assisted by Trinity Masters, 
in which I was not perfectly convinced that the advice they gave 
me was correct.” e presence of the Trinity Masters is secured 
by either party filing a preecipe praying for their attendance. And 
now all Admiralty cases, in whatever Court, may be tried with the 
aid of nautical assessors, when this is considered desirable. 

Although this system is, as a rule, confined to Admiralty cases ~ 
in practice, all Courts are empowered to call in the aid of assessors, 
for by the 56th section of the Judicature Act of 1873, the High 
Court or Court of Appeal may in any cause or matter in which it 
thinks it expedient so to do, call in the aid of one or more assessors 
specially qualified, and try and hear such cause or matter wholly 
or in part with their assistance. If Professor Stokes and some 
other qualified expert had sat with Mr. Justice Kay during the 
hearing of the recent lighting case, it is scarcely probable that it 
would have lasted twenty-one days, or that various unpleasantnesses 
inseparable from the hearing of such a case, which was nothing if 
not scientific, by a conscientious but unscientific judge, would not 
have been avoided. There are no reasons why a judge should not 
be aided in cases of this technical description by scientific experts, 
as Admiralty judges are by nautical experts; there are a great 
many why he should. The orderly and effective administration of 
justice, the weight which should be attached to judicial decisions, 
the economy of public time, and, we would add, the self-respect of 
scientific men, and the best interests of scientific discovery, all call 
loudly for some such reform as that here suggested.—Vature. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of Yy 8 icati 


*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to wform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

8. B. F.—The reply to your question depends on what you can do; in 
other words, on what you can give in return for wages. As we are in ulter 
ignorance concerning your attainments, we cannot answer your question, 

F. T.—The speed of your engines might be augmented to 60 revolutions, if 
necessary, with advantage, We have never been able to find the answer to 
your second question ; nor have we ever met any one who doubted the value 
of Mayer's cut-off gear. 

E. 8. A.— Patents have already been taken out for much the same thing 
in relation to the dynamite gun. Unless we knew the details of your inven- 
tron, we could not say whether it could be patented or not. You should 
make a careful search before incurring expense. 

C. R, B.— The pull on the piston wilt be that due to the difference between the 
weight of the column of air in the chimney and that of a similar column of 
air outside the chimney. It cannot be otherwise, for if it were, then there 
would be a draught down the chimney, which is absurd. 

Fipre.— You can acquire an excellent practical knowledge of the steam engine 
without any profound mathematical training. The best modern design rs 
of steam engines are not mathematicians. As for the theory, read Ander- 
son's treatise first. If that does not supply all you want, write again. 

G. 8. V. B.—By the law of nations, privatecring is illegal, and any privateer 
would be treated as a pirate, She would have no belligerent rights, 
and her crew, if caught, would be hung. Under these adverse conditions, 
privateering can scarcely ever become popular in this or any other country. 

J. 8. C.—The centrifugal railway was exhibited about forty years ago in this 
country, and for more than a month, in what is known as the Round Room 
in the Rotunda, in Dublin. The vertical circles were about 25/t. in diameter, 
The car described two complete revolutions. No accident of any kind ever 
took place, either in London or Dublin. 
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COCOANUT MAT MAKING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged for the address of makers of shearing machines 
ae * a for making cocoanut fibre mats. G. 8. 
July 27th. 


FELT-MAKING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—I shall be obliged by the address of a firm making machines for 
producing felt with a layer of painted paper or canvas on each side of it, 
the felt being about Sin. thick. pe 

Mark-lane, August Ist. 


MACHINERY FOR PREPARING BLACKLEAD. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers give me the address of a maker of 
inachinery for working blacklead, the preparation of it for market as it 
comes from the earth, and the probable cost, as a deposit has been found, 
and Iam now at a loss to know the mode of operation to work it. 

July 26th. 7. H. T. 
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ATLANTIC STEAMERS, 


Wuen describing last week the Inman and Inter- 
national passenger steamship City of New York, we 
said that in a very few years this splendid vessel would 
he obsolete, superseded by something still faster, if not 
more commodious and elegant. The cost of such ashipas 
the City of New York cannot be much less than £300,000, 
and the fact that she can be made to pay for herself and 
earn a profit besides in half a dozen years, shows how 
anxious are those who travel between this country and the 
United States for expedition and comfort. Iu considering, 
therefore, what the future of the express Atlantic 
steamer is to be, it appears to be entirely unnecessary to 
take first cost into consideration. The problem how to 
build the fastest possible steamer is thus greatly 
simplified. We do not propose here to say anything 
concerning the luxuries which will be found on board the 
express Atlantic steamer, but to consider certain of the 
conditions which must be fulfilled by the apparatus which 
propels her. 

Let us for convenience call an ideal vessel the Ship of 
the Future. She must run from Liverpool to New York 
in six days; that is 144 hours. That will be her stipulated 
time; but with luck she will beat this by some hours. No 
ship has ever yet made the run in six days, but the Etruria 
has got very near it. In order that the run may be made 
in six days the ship must travel through the water at 
21 miles an hour in all weathers. But the conditions 
under which the passages are made somewhat resemble 
those controlling the speed of trains. When an incline 
has to be surmounted the speed is reduced, and in order 
to keep time the delay caused by the hill must be made 
up by er when running on a falling gradient or on 
the level. In the same way if a head wind reduces the 
speed below 21 miles an hour, the Ship of the Future 
must be able to take advantage of favourable weather 
and run at much more than 19 knots. We do not 
hesitate to assert that any steamer which will make the 
run from Liverpool to New York in 144 hours with regu- 
larity, and notasan occasional tour de force, must be com- 
petent to steam in fairly smooth water at over 20 knots, 
or 23 statute miles, per hour. This is a very great speed, 
and we shall not be far wrong if we say that it cannot 
be attained in the case of large ships with less than 
two indicated horses-power per ton displacement. The 
Ship of the Future will probably be a little narrower than 
the City of New York. Her displacement may be taken 
at 10,000 tons. Thus, then, it is clear that we must have 
at least 20,000 horse-power in her. It is an open 
question, however, if this will suffice, and it would 
not be wise to reckon on less than 25,000-horse power. If 
it turns out in practice that less will do, so much the 
better. Asa matter of course, the ship will be propelled 
by twin screws. There is no doubt that these waste a 
little more power than do single screws, but their use is 
unavoidable. The engines of the City of New York can 
ascoaean A be got to indicate 20,000-horse power for an 
10ur or two at a time, but 18,000-horse power is nearer to 
what they will do in regular work. It is very question- 
able if it would be safe to use cylinders more than 113in. in 
diameter. We may take it, therefore, that engines 
larger than those of the City of New York cannot be 
employed. Even with low-pressure cylinders 113in. in 
diameter, the piston speed is over 800ft. per minute. 
If the engines in the Ship of the Future cannot be 
bigger than those of the City of New York, they must 
run faster to give out more power. The extra speed can 
be had by a longer stroke or a greater number of revo- 
lutions, On the whole it appears to us that the balance of 
advantage lies with the longer stroke. That might be 
augmented to 6ft., the engines otherwise remaining as 
they are now in the City of New York. At eighty-two 
revolutions the piston speed would then be 984ft. per 
minute, This may seem enormously high, but it must 
not be forgotten that it is not the piston speed that 
causes trouble, but the stopping and starting of the piston 
at each end of the stroke. It is the number of 
reciprocations, not the velocity of reciprocation per 
minute that has mainly, although not wholly, to be con- 
sidered as a source of trouble. If the City of New York 
engines indicate 18,000-horse power at eighty revolutions, 
then, ceteris paribus, the engines of the Ship of the 
Future will indicate over 22,000-horse power, and a small 
increase in average pressure would supply what was 
lacking. It might, too, in such a case be worth while to 
adopt either of two expedients to avoid the use of low- 
— cylinders of too great diameter. The stroke might 

made longer than those of the other pistons, or two low- 

ressure cylinders, entailing the employment of four cranks 
instead of three, might be adopted. It is almost certain, 
however, that all the power needed can be got quite 
comfortably with six cylinders. So much hangs on the 
efficiency of the screw propeller that elaborate experi- 
ments should be carried out in the model tank, or 
with a launch built on lines identical with those of the 
Ship of the Future, to determine the best number of 





blades, area of blades, pitch, and form. The lesson 
taught by H.M.S. Iris should never be forgotten. That 
ship was intended to make seventeen knots. If she had 
attained that speed everyone would have been satisfied. 
She failed to get near it on her trial trip, and various 
alterations were made in her propellers, principally in the 
way of reducing their dimensions. Then suddenly one 
day a speed of over eighteen knots was reached. The ship 
came out a knot an hour faster than anyone expected, 
just because she was fitted with screws which suited 
her. So great is the influence for good or evil of the 
propeller, that no time or money spent in finding out 
the best propeller for the Ship of the Future could be 
regarded as wasted. 

The best engines will be powerless without steam, and 
after all, the whole question of speed on the Atlantic is 
mainly one of boiler power. In the Ship of the Future 
forced draught will be used, but with strict moderation. 
That is to say, the pressure will not exceed three-fourths 
of an inch of water, or about the pressure in an ordinary 
gas burner. With this amount of pressure and somewhat 
lofty chimneys it will be possible to burn over 30 lb. of 
coal per square foot of grate per hour. It would not be 
safe to reckon on less than 21b. of coal per horse-power 
per hour. Less may be used, but in Atlantic racers no 
care is taken in the boiler-rooms to burn the coal to the 
best advantage. The one paramount consideration is to 
keep the pressure up to the proper point; and so long as 
this is done no complaints are heard. Besides, steam is 
wanted for many purposes as well as for driving the 
marine engines; but electric light engines, hydraulic 
engines, steering engines, sanitary pumps, and warming 
pipes do not count. If the total power exerted is 25,000 
horses, then the consumption per hour will be 50,000 lb., 
or say 20 tons, or 480 tons in twenty-four hours. This 
implies the necessity for 1650 square feet of grate surface, 
as against 1250 in the City of New York. At twenty 
square feet in each grate the Ship of the Future would 
have eighty-four furnaces. The Etruria has seventy-two 
for about 13,000 horse-power, but she has only compound 
engines and natural draught. The furnaces ought to be 
arranged either three or six in each boiler; and we should 
propose, as the Ship of the Future is to have a longi- 
tudinal bulkhead from end to end, to put the eighty-four 
furnaces into twenty-eight boilers, and to place these 
boilers back to back with the bulkhead between them. 
The coal bunkers would be in the wings facing the boilers, 
which would be fired athwartships. This arrangement is 
very popular in the Navy, and saves a great deal of 
trouble in getting coal to the furnaces, a matter of con- 
siderable importance when the consumption is so 
enormous, 

Tt will be seen that in thus hastily sketching the cha- 
racteristics of the Ship of the Future we have made large 
allowances for contingencies, and fancy we _ hear the 
objection raised that 301]b. is too little to burn with 
forced draught per square foot of grate per hour; that 
the engines will not need more than 13 lb. of coal per 
horse per hour; that eighty-four furnaces are quite un- 
necessary, seeing that the City of New York has only 
fifty-two, and so on. But the character of the work to 
be done by the Ship of the Future is unique, and it cannot, 
we think, be accomplished at all unless additions to 
existing practice are made with a very liberal hand. If 
the Ship of the Future should chance to make the run in 
five and a-half days, instead of six, no one would criticise 
very closely the means by which so splendid a feat was 
achieved. Therefore, we give our Ship of the Future 
tremendous boiler power, and engines able to utilise it. 
With these properly used her success would be certain ; 
without them, we can only expect to equal what has 
already been done, and even this is a difficult feat. 


TO EDINBURGH IN EIGHT HOURS, 


Ir is announced by the Great Northern and North- 
Eastern Railways, which form the east coast express 
routes to Scotland, that “on and after the 1st inst. a special 
—first, second, and third class — express will, on week 
days, leave London—King’s Cross—at 10 a.m. for Edin- 
burgh, and perform the journey in eight hours, instead of 
eight and a-half hours as at present.” The London and 
North-Western Company had already made a somewhat 
similar statement, the 10 a.m. train from Euston reach- 
ing Edinburgh in eight hours. Two months ago the 
journey occupied ten hours. From King’s Cross to 
Edinburgh the distance is 397 miles. The average speed 
of the trains must therefore be 49°625 miles per hour. 
From Euston to Edinburgh the distance is 400 miles, 
practically the same. From St. Pancras by the Midland 
the distance is 404 miles,sothat to make the run in the same 
time the speed must be 50 milesan hour. The trains stop 
at certain stations, however, and the actual running time 
does not exceed 7°5 hours; so the velocity of the trains must 
be 53°3 miles per hour. But over portions of the line it is 
quite impossible to maintain this speed. To compensate 
for the delay the trains must run much faster than 53 
miles an hour down hill, and it will be safe to say that 
many miles must be run at 70 miles per hour. That it is 
quite easy to do this with safety is a matter of every- 
day experience. The conditions necessary are engines 
adapted for the work, and a road as good as it 
can be made. Special precautions also will have 
to be taken all along the line to keep the track clear ; 
not because there is any extra risk of collision, but 
because any delay to the progress of the train will be fatal 
to punctuality. To maintain a very high speed for long 
distances requires the utmost skill on the part of driver 
and fireman. The engines, or rather the boilers, will be 
taxed to their greatest capacity, and it is essential that the 
work of generating steam should not be interfered with 
even fora minute. When a fire has been got into proper 
condition, and the feed is so skilfully managed that the 
pressure is kept steady, we have a condition of unstable 
equilibrium which can be overset in a moment. Thus, 
for example, an engine is running at sixty miles an hour, 
using every pound of steam the boiler can make. The 
driver suddenly finds signals against him, He has to 
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shut off steam, but the safety valves are at the point of 
blowing off, and there is a fierce and heavy fire on the 
grate bars. Almost the instant the regulator is closed 
the safety valves will blow off; then the fire-door has to 
be opened, dampers dropped, and the feed turned on. 
Before the train is brought to a stand, the signals are 
lowered and steam is put on. But the conditions 
for the next few miles cannot be what they were. 
The furnace has fallen in temperature ; there is probably 
too much water in the boiler; as likely as not wet steam 
instead of dry will go into the cylinders. The speed has 
again to be got up, demanding more work, and the general 
result may be that adelay of less than half a minute 
nominally may mean three or four minutes at the end of 
the run. Besides this such delays demoralise the drivers. 
If a man is to get althe can out of an engine, he must 
have confidence that the road will be kept clear for him. If 
every time he sightsa signal post he feels that the signal 
may be against him, he will become half-hearted and 
disposed to slacken his speed when there is no occasion 
for doing so. Implicit confidence in the existence of an 
unobstructed road is essential for the man who has to take 
part in a run from Euston to Edinburgh in eight hours. 
There is, too, an element of danger introduced which 
deserves notice. If a driver finds that time after time 
signals standing against him are dropped the moment he 
whistles, he will by-and-bye begin to disregard them. It 
will be the old story of “ Wolf, wolf,” and at last there 
will be a smash. On station-masters devolves the respon- 
sibility of seeing that shunting operations shall be sus- 
pended several minutes before the express is due, 
and they should not forget that a considerable margin is 
necessary, because the trains will not keep time between 
the stopping places. Thus, for example, an hour and a- 
half is allowed for the run from Willesden to Rugby, but 
a large discretion must be left to the driver as to the 
times at which he will pass Harrow or Wolverton. He 
may, for example, run through either station several 
minutes before his time—glad to have so much to his 
credit to provide for contingencies during the remainder 
of the run. 

We have said that the run from London to Edinburgh 
could not be made in eight hours unless speeds of over 
sixty miles an hour were often maintained. The available 
margin of speed above the average is very small ; it is 
certain that even a light engine cannot run down any 
incline on the three principal railways in Great Britain 
at more than eighty miles an hour. The reason is, not 
that it would be dangerous to go faster. It is, that 
the engine will not run quicker. The obstacle is 
back pressure. Very little seems to be gained by 


admitting steam to the cylinders when a locomotive | 
The back pressure is too great. | 


is careering down hill. 
At very high speeds on the level it tells seriously against 
the tractive effort of the engine. It is true that com- 


pression steps in and saves steam; but that is not what is | 


wanted. 


of fuel. It is no use to provide a big boiler if the cylinders | 


cannot take all the steam it will make to advantage. 


Locomotive superintendents do not resort to large boilers | 


simply to overcome back pressure. The extremely 
high speeds now adopted demand, we think, a new 
departure in locomotive construction. 
are now made the steam has to escape through a long, 
narrow port. The slide-valve is purposely kept small, to 
avoid as far as possible the excessive friction caused by 
the load on its back. It would appear, therefore, that 
either some system of balancing should be adopted, or 
that the valve should be cut in two, and one-half 
placed at each end of the cylinder, so as to give a very 
short exhaust-port. More area, too, in the port is needed ; 


but if the port is at the same time long and large, its | 


capacity will be considerable, and clearance, with its attend- 
ant waste of steam, will be induced. In the United States 
locomotives have been made with separate valves for the 
admission and exhaust, but this entails serious complica- 
tion in the valve gear, and is altogether objectionable and 
unnecessary. A single slide at each end of the cylinder is 
not more complicated than one slide in the middle. The 
cylinder patterns will need alteration, and that is about 
all. But even if this were not the case, it seems to be so 


highly desirable that- measures should be taken to get a | 


free exhaust, that a certain amount of additional com- 
plication would be not only tolerable but tolerated. It 
would be followed, we imagine, by au immediate reduction 
in the coal sheets. Of course it will be understood that 
we are speaking now of special express engines only. 

It must not be forgotten that the ten o’clock and other 
fast trains to the North are of small dimensions, 
averaging only six or seven coaches, and weighing, 
exclusive of the engine, not more than about ninety tons. 
There is good reason to believe that most railway 
companies run heavier trains than is necessary, especially 
in first-class carriages. The public cannot have every- 
thing; and no passenger can expect to have a whole com- 
partment to himself, and be carried at nearly sixty miles 
an hour at the same time. The accommodation provided 
by the fast trains is ample, but it is not lavishly wasteful. 
It is quite possible that much heavier trains could be 
hauled at the necessary speed, but this does not provide 
for contingencies. Recently a train of seventeen coaches 
left St. Pancras drawn by two engines. At Kentish 
Town the pilot broke down. The train engine took the 
seventeen coaches to Leicester, and kept time perfectly. 
There was no margin for contingencies. If the coal had 
not been very good and the weather favourable the train 
would probably have been late. A wise locomotive super- 
intendent will run no risks. To insure punctuality with 
abnormally quick trains, the driver ought always to 
have something in hand; and the best way to secure this 
desirable object is to give him as light a train as is con- 
sistent with the demands of the travelling public. 





MANCHESTER AND SHEFFIELD RAILWAY. 


Tue Manchester, Sheffield, and Lincolnshire Railway can 
scarcely be said to be in an enviable condition. 


On its Deferred 


Stock for years no dividend has been paid, and on its ordinary 
stock no dividend is paid for the first half of the current year. 
Yet one of the features about the line is the fact that it is 
amongst those of the English railways which are very consider- 
able spenders of capital on new works. In the last half-year 
the Manchester and Sheffield Company expended no less than 
£129,658 of capital on new works; and in the half-year now 
entered on it proposes to spend not less than £116,500. It is 
noticeable, too, that the largest part of the sum expended in the 
past half-year was on lines in course of construction, 
but some of these must now be approaching completion, 
and should then become lucrative. Still, the fact that a 
company, with a total capital of about £27,000,000, 
should be unable to pay any dividend on the £5,800,000 
ordinary stock for the past half-year, and that on a large part 
of that sum no dividend has been paid for years, is a telling testi- 
mony to the fact that a great part of our railway capital has a 
small return, or none at all, as in this case. The surprise is not 
that there should be the unproductiveness, but that so much 
new capital should be expended when the old does not yield any 
adequate return. One patent reason for that want of return is 
that in the extension of lines there is taken up so much of the 





At such times power is demanded, not economy | 


As the cylinders | 


energy of the supervisors that due attention is not given to the 
development of the traffic, and to the keeping down of the 
| expenses; and thas, in the case of the company named, in the 
past half-year the receipts decreased by £3000, whilst 
the expenses increased by £8000— these sums being apart 
|from revenue from joint lines or the losses thereon. 
| It is probable, however, that it is in these joint lines that part 
of the loss is found. The Manchester and Sheffield parent line 
| has subscribed to other railways £6,517,000 out of the 
£27,000,000 total capital we have already named, and the net 
return from these investments appears to be the comparatively 
small sum of £52,000, so that it will be probably found that one 
| of the causes of the unremunerative character of the old line is 
| that it has to bear part of the burden of these joint lines as 
well as the extensions which are as yet incomplete. At the 
same time it is quite probable that the prospects of the railway 
may be brighter than appears on the surface. In the first place, 
the joint lines must now be developing the traffic they were 
meant to serve, and the return on the capital invested in them 
must increase to a more respectable amount, so that in time 
they will become a help to the parent line; and it is also to be 
| believed that the rate of capital expenditure will shortly 
| decrease, for the pressure of the opinion of the shareholders in 
that way must be to limit further extensions until there is some 
continuous dividend. It remains to be seen whether the traffic 
will grow, and, with the great district served there should not 
be much doubt on that point; for traversing the country as it 
does, from Lancashire to the east coast, the Manchester and 
Sheffield line should benefit by the improvement in the general 
trade, by the increased tendency to travel, and if there be any 
| diversion of traffic through the Railway Rates Bill it should be 
benefitted thereby. 


THE LATEST CONCERNING THE PANAMA CANAL, 


THE most recent trustworthy statement respecting the progress 
| of the Panama Canal goes to show that during the six months end- 
| ing with June last the excavations amounted to 7,479,400 cubic 
metres. This gives a monthly average of 1,246,567 cubic metres, 
| and while this exceeds by 96,567 metres the minimum under- 


| taken by the contractors, the excess for the six months is 
579,402 metres, and is 449,400 above the amount in the corre- 
| sponding period of last year. But hopeful as this looks, it isvery 
| far below the amount promised by M. de Lesseps. Meanwhile, 
|a totally new element in this gigantic problem has been im- 
parted by an eminent French engineer, M. Duponchel. This 
gentleman is a friend of M. de Lesseps, and quite believes in the 
practicability of a canal through the Isthmus, but he condemns 
the mode of excavation so far adopted, and urges the liquida- 
tion of the company with a view to afresh start, as the only 
means of saving the whole scheme. This having been done, he 
proposes a totally new process, in justification of which he men- 
tions that eight years have already been spent in getting out 
one-tenth of the 80,000,000 cubic feet to be excavated to bring 
the canal to the level of the Atlantic and the Pacific. This slow 


| progress he attributes mainly to the employment of 
machinery which was all very well for the Suez Canal, 


but is quite inadequate for dealing with the hard rocky 
foundation to be cut through in this case. The proposal 
to construct temporary locks he dismisses absolutely, 
j not as impracticable, but as involving too much time, 
labour, and expense. If that plan were adopted, he 

says, “The object of the enterprise would be com- 

pletely lost. The Panama Canal must be on a level, or not 

atall. This is, and always has been, the idea of M. de Lesseps, 

| and of those who have faith in his enormous programme. If 
people were content with a canal with locks, it is not at Panama, 
| but at Nicaragua, that it should have been built.” This being 
| his view, he points out that by a deviation in the course of the 
| Chagres river, a volume of water equal to 25,000-horse power 
| could be turned upon the side of the rocky formation, and this 
| torrent would wear away the rock, and make a channel for 
| itself, the débris falling into the conduit below and carried away 
This scheme, the author says, is a development of the 


| to sea. 

method adopted by the Californian goldminers; and allowing, 
| first of all, about a year for making the deviation, he calculates 
| that the excavation would be effected in six years. The cost 
| would be about the amount of the new loan of 720,000,000f., but 
| during the six years he would pay no interest. This is the 
| latest phase of the question, and the last ingenious scheme con- 
| cerning it. 


} 








THE LATE MARTIN BENSON. 





On Friday last, 27th ult., at Norwood Cemetery, was buried 
Martin Benson—a sound engineer, and one who was respected 
and beloved by all who knew him. He was born at or near 
Cincinnatti, in 1824, of a family greatly respected byall classes. His 
parents united in the good work of Levi Coffin and other well- 
known philanthropists. His boyhood was partly spent with rela- 
tions in Kentucky, and his stories of those early days were often 
very interesting. He received his engineering education chiefly 
at Jonathan Niles’ engineering works at Cincinnatti, wherein he 
rose to a responsible pusition, being frequently sent to the South 
in charge of boat-engines andsugar machinery —thusmakingsome- 
thing like seventy journeys the length of the Mississippi. Even in 
early days he showed a very decided and independent character. 
His first visit to England was about thirty years ago, in connec- 
tion with the introduction of certain patents,and he finally settled 
entirely in this country as a patent agent, having a large con- 
nection in the States. His sound judgment in engineering 
matters caused his opinion to carry great weight. Through his 
means, several American inventions, which have become well 
known in this country, were first introduced, among which we 








may mention the “California” hand pump, the “ Universa:” 
steam pump, the “ Rider’ hot-air engine, and the “Rider” 
expansion gear for steam engines. For several years past lie 
had practically retired from business, being in failing healch. 
He wasa mau of a very generous disposition, always ready to 
give a helping hand to any who needed it, and in business 
matters he was distinguished by the impartiality and fairness 
with which he considered the interests of others. His loss wi!] 
be greatly felt by many. 








THE HIGHLAND AGRICULTURAL SOCIETY’S 
TRIA S OF STEAM ENGINES. 


SomE months ago the grey and Agricultucal 
Society of Scotland determined to offer a prize for the 
best fixed steam engine of six nominal horse-power with 
boiler combined or separate, for erection in steadings to 
drive all ordinary farm machinery. The prize offered was 
£75. The offer of this prize invested the Society’s Show 
held last week at Glasgow with an interest which it might 
not have had without it; but the results proved to be of 
much less value scientifically than in other ways. The 
conditions and regulations for the trial were as follow :-— 

“1. The trials of steam engines will begin in the Show- 
yard on Friday, the 20th July, at 9 a.m. 

“2. The testing of steam engines will he determined 
by points of merit according to the relative value as 
stated :—- 





Points, 

Se er ee me mT eee 
Simplicity of construction and fewness of working 
Economy of fuel... ... ... 20 
Rapidity in raising steam... 2.00... wwe wee 5 
Facility of erection and cheapness of foundation 5 
NEE ONE nn, nce pce, se nie, wee. 5 
Steadiness and regularity in running 15 
Economy in lubricant is wees Goes 5 

Total ... 100 


“3, A friction brake will be used to test the power of 
each engine ; and competitors, before beginning the trial 
of their engine, must state the horse-power, the number 
of revolutions, and pressure of steam at which they 
intend to run. 

“4. Each competitor will be allowed to run his engine 
on the brake for half an hour as a preliminary test, to see 
that all the working parts are in order and the brake 
running smoothly. The engine will afterwards start on 
its trial run of four hours’ duration, or as much longer as 
it can with the fuel served out, and be finally stopped by 
the judges as soon as the Moscrop recorder shows that the 
speed has fallen 5 per cent. below that at which the com- 
vetitor declared to run his engine. Indicator diagrams to 
™ taken every half hour from each end of the cylinder, or 
as often as the judges may direct. 

“5, A fixed quantity of Dalzell ell coal will be supplied 
by the Society to a and a fixed quantity of 
wood with which to light their fires. 

“6. Oil—Englebert’s best quality--will be supplied by 
the Society to competitors during the trials. 

“7, The water used by each yer ened will be 
measured, and the temperature noted both in the measur- 
ing tank and before it passes into the boiler, to ascertain 
the efficiency of the feed heaters. 

“8. At the testing of each engine during its trial rnn, 
no person will be allowed to touch the engine or boiler, or 
assist in its management while competing, except the man 
in charge. 

“9. The order in which engines are to be tested will be 
arranged by the judges.” 

Seven engines were entered for trial, but only four 
were tested. These were (1) a semi-fixed engine, with 
engine on the top of a boiler of the locomotive type; (2) a 
similar engine and similar boiler, for working as — 
engine and boiler, both by Messrs. J. and H. McLaren, 
of Leeds, but the separate engine was not tested; (3) an 
undertype semi-fixed engine ‘by Messrs. E. Foden and 
Sons, Sandbach; (4) a combined vertical engine and boiler, 
by Mr. W. Young, of Ardrossan; (5) a combined vertical 
engine and boiler, by Messrs. J. and R. Hogarth, of Kelso; 
(6) a compound engine by Messrs. Shanks, Arbroath, but 
not sent, as, for some reason, compound engines were 
given permission to stay away; and (7)a 1 fixed 
horizontal engine supplied with steam by a boiler of the 
locomotive type, by Mr. R. G. Morton, of Errol. This 
engine was withdrawn from trial after it entered the show 
ground, as it was wanted to drive the exhibitor’s machii- 
nery—a reason which appears to have satisfied those con- 
cerned. As, however, the engine was named “The Con- 
cinnity,” which is intended to mean perfection in English, 
it was, of course, quite unnecessary to test it, for the other 
makers did not, even in their catalogue, pretend that 
their engines deserved such a name. ‘The Concinnity ” 
itself did not look like it, but one must not judge by 
appearances. A competent judge would not like to say 
otf-hand what features of the engine deserved the name 
most, and as the past thirty years have had some effect on 
the opinions of those most often called upon to jndge in 
these matters, it is as well the engine was not tested. It 
is not in the power of every engineer to pronounce on the 
merits of a recent steam engine by a standard of excel- 
lence which has lain unused for so many years. 

The compound engine which Messrs. Shanks and Son 
roposed to send does not appear to have been excluded 
y the above regulations, and the reason for its rejection 

is not perhaps more obvious than that for limiting the 
pressure to 801b. Scottish farm labourers are not sup- 

to be less intelligent than those of the south; and 
unless there is a fear that all the plates used in the smaller 
Scottish works for constructing boilers are bent on the 
ground with hammers, the limitation to 80 Ib. seems to be 
reasonless, while it is equally reckless if the boilers are 
made as some appear to be. Events have, however, 
shown, as will be hereafter seen, that the Highland 
Society deserves the sincere thanks of all Scottish farmers 
for offering any prize for competition. 

Asis :e'be seen from the regulations already given, the 
trials were to commence at nine o’clock on Friday, the 
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20th July, and in an order to be decided by the judges. | 


They did not, however, commence until Saturday—it is 
not well to commence such things in haste—and the 
chance method of deciding the order in which the engines 
were to be tested by drawing lots is much to be deprecated, 
especially when it is remembered that the makers of the 
engines are likely to be the best judges of the way in 
which they would like them tested, and the apparatus 
arranged for the testing. Some makers of engines of a 
type much favoured by Scottish farmers have found it 
quite unnecessary to confirm their own estimates of the 
efliciency of their engines either by indicators or brakes. 
Guess work is always best when it comes just right, and 
this had always been the case with these engines and 
boilers, for they never had a worse appetite than others 
with which their makers were acquainted. The latter 
could therefore better dispense with these instruments of 
refinement than use them. Those, however, who entered 
the competition did not object to these instruments, or 
to a Moscrop recorder, and these were provided by 
the Society, the brake being one of those used last year by 
the Royal Agricultural Society at Newcastle, but with the 
compensating levers taken out and the ends of the belt 
coupled up. This brake had never been used by the 
Highland Society or its engineers and judges, but want 
of experience in this respect was compensated by 
wisdom in selecting the first engine to be tried, namely, 
the combined engine, by Messrs. J. and H. McLaren. 
Messrs McLaren exhibited some antiquated prejudice in 
favour of the several exhibitors drawing lots, but their 
scruples were overruled. Their engine, then, being the 
first for trial, they had, not perhaps as a matter of course, 
but only as a mere matter of fact, to rig up the brake 
and other apparatus, and, considering all that was said 
about brakes after the trials last July, it is not remark- 
able that the engineers of the Highland Society, as well 
as the judges, readily concurred with what Messrs. 
McLaren did in fitting up and arranging the tackle, and 
did not allow any views of their own to interfere. Of 
course they may not have heard of the battle of the 
brakes, and were therefore perfectly impartial in the 
matter. Messrs. McLaren seemed to expect to have 
the trial arrangements prepared for them, but past 
experience is not always a guide in these matters, and it 
should not be a matter of regret to them that whilst pre- 
paring the tackle to test their own engine they prepared 
it for the Society to test the rest. 

The accompanying engraving shows the arrangement 
of brake that was adopted. The strap was double, 
except the single part which was attached to two or 
three of the lower blocks, and carried upward to the 
spring balance as shown. The brake was run with 
tallow and water, a small stream of water being kept 
running upon the inside of the wheel. It was, however, 


Fig. | 




















impossible to keep this stream uniform, and very small 
differences in the quantity of water made great differences 
in the friction of the brake blocks upon the wheel, for 
much of the water got between the rubbing  sur- 
faces. Hence the pull upon the spring varied very 
much, every time a near or distant tap was turned 
in the yard to give a cow a drink, and a mean of 
the readings had to be taken. It may be said to 
have varied through a range of 10 lb. when running 
with tolerable steadiness, and never much less than from 
31b. to 51b. with each revolution of the engine. When 
the water supply became very irregular, the pull would 
temporarily rise and fall as much as 40 lb. to 60 lb., the 
original pull being generally about 301b., so that the 
fluctuation sometimes carried it to 70 1b. and to 90 lb. 
The spring was not a sufficiently stiff one, the extension 
being about 3in. for about 901b., and no dashpot of any 
kind was used. The average pull on the spring can only 
therefore be taken as the mean of readings varying at 
least 15 1b., and an error of 3 per cent. + may be assumed 
likely in the net weight on the brake,although for a minute 
at a time the spring balance pointer would sometimes move 
over only about 21b, to 4lb. There is no doubt that the 
brake would have worked quite satisfactorily if tallow 
only had been used. The wheel is 5ft. in diameter and 
5°6in. in width, and might have carried the necessary load 
steadily with tallow; but water was used, with the 
inevitable effect of a constantly and almost capriciously 
varying coefficient of friction. 

The arrangements for measuring the water used by 
each engine were the same as those used by the Royal 
Agricultural Society, namely, a tank with a graduated 
gauge-glass, and holding 7001b. measurable, was filled 
and emptied as required. The Moscrop recorder referred 
to was driven from the crank-shaft in each case, the 
ccmmnqements in all cases being the same as those em- 
ployed with Messrs. McLaren’s engine. 





The dimensions of all the engines will be found in the Whether the above estimate as to the clearance and port 


table, page 100, which also gives the results of the trials. 
essrs. McLaren’s engine is of a simple kind. A 
Turner governor on the crank shaft is used to control a 
single Trick valve. The cylinder is well jacketted, and 
roper precautions taken to keep every part well drained. 
he governor did not work well during the run. The 
engine had worked but very little before being sent to 
the show, and an adjustment was made before the trial 
run commenced, with the result that the governor was 
not sufficiently free. The speed diagram made by the 
Moscrop’s recorder showed a very considerable departure 
from a 5 per cent. line, but the engine is not yet made 
that could give a good line whilst running on a brake 
lubricated with an uncertain mixture of tallow and water. 
The feed heater used by Messrs. McLaren is a simple cast 
iron box, acting as a footplate along the side of the engine, 
and containing six thin brass pipes, lin. in diameter inside 
and 8ft. Gin. in length. The engine is complete in itself, 
and is mounted on a plate iron saddle above the fire-box, 
and a similar one over the barrel near the smoke-box 
end, the engine frame being of the now well-known 
form, something like a letter Y, the stem of the Y forming a 
tubular guide for the crosshead. A pair of diagrams from 
this engine are given in Figs. 2 and 3, These were taken 
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at the same minute to a 50 lb. scale, the boiler pressure 
being 80 lb. All the diagrams taken did not show as much 
difference at the two ends, but all showed about the same 
amount of compression. 


of the compression curve could only be obtained by 


a very early suppression of the exhaust, indicating | 
~ i=] 


rather large clearance or port spaces, a feature in the 
working of the engine which no doubt led to a great 
deal of loss of efficiency which is shown by this engine as 
compared with the engine by the same firm at Newcastle 
last year. Possibly the piston was rather leaky. At 
Newcastle 24 1b. of feed-water was used, or 10 Ib. less 
than at Glasgow, or 8 lb. if we allow 8 per cent. as a 
maximum error for the Newcastle brake. The steam 
was obviously very wet during the earlier stage of the 
compression. For a single valve the admission line 
shown by the diagrams is generally good, though not quite 
equally so in the diagrams given. From the table it will 
be seen that the mean brake horse-power by this engine 
was fourteen. 
the indicated horse-power is 20°4, and from another paix 
giving a mean of 28°25 lb. per square inch, the indicated 
horse-power is 17°8. 
was taken at a moment when, for the reasons described, the 
pullon the spring fell toa minimum, and thata 
mean pressure in the cylinder of a little over 
28 Ib. is more nearly the conditions for the whole 
run. The water used per brake horse-power 
throughout the whole run was 34 lb., and the 
diagrams Figs. 2 and 3 account for 23 lb. per 
indicated horse-power. This is very near the 
actual quantity used per per indicated horse- 
— namely, 23°3 lb. Taking the indicated 
norse-power from the second pair of diagrams, 
the total quantity of water actually used per 
indicated horse-power is 26'7 lb. To obtain the 
water represented by the diagrams Figs. 2 and 
3, which thus comes out so near the actual 
consumption, the expansion curve in each has been 
taken as a so-called isothermal or as a hyperbolic curve; 
and by assuming the cut-off to have taken place at a, the 
space necessary to contain the steam which could give 
the curve of the diagrams has been obtained and is 
marked on as seen in dotted lines. In Fig. 2 it amounts 
to nearly 10 per cent. of the volume of the cylinder, and 
in Fig. 3 to nearly 11 per cent. The quantity of new 
steam necessary at each stroke to fill the clearance spaces 
has been taken as the difference between the weight 
of the clearance volume at the highest compression pres- 
sure, and at the full pressure in the cylinder. As before 
observed, the large area of the compression curve in rela- 
tion to the highest pressure appeared to indicate consider- 
able clearance, and with so little difference between the 
weight of water indicated and actually used, this conjec- 
ture appears to be confirmed. The point ) marked on the 
diagrams is the position at which the cut-off would have 
to take place, assuming no clearance whatever, and hyper- 
holic expansion producing the curve shown, the hori- 
zontal distance between a and b affording a check 
on the previous estimate. Very commonly, with the 
range of expansion here adopted, the actual expansion 
curve follows more nearly the hyperbolic than any 
other with a single jacketted cylinder and known clear- 
ance; and this appears to be the case in this instance. 
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The pressure at the end of | 
the compression is not too much, but the large area | 


From the pair of diagrams, Figs. 2 and 3, | 


There is little doubt that Fig. 2 | 


“S —-———-— 


| Spaces is true for Messrs. McLaren’s engine we cannot 
say at present, as their volume has not been measured. 

The probability is that their volume is not quite so large 

as is necessary to explain the amount of steam in the 

cylinder and the form and area of the expansion curve. 
| Condensation and re-evaporation were probably a little 
| more than is usual when the hyperbolic curve is near the 
actual diagram. In looking for reasons for the consumption 
by this engine of more steam than it might have been 
expected to have used, we can ouly imagine that for the 
| speed there is too much work done in compression which 
is far from being all returned, that the piston and per- 
haps slide valve were both leaking a little, that the work 
| done on the brake was too constantly and widely varying 
| for economical running, and that the pressure was too 
| low. The water consumed per brake horse-power was, 

however, only a very little in excess of that used at Cardiff 
| by the first prize engine, although nearly 5 1b. more than 
| by the Reading Ironworks engine, the boiler pressure being 
| the same. Mr. Henry McLaren stoked in the manner 
| and coolness so much admired at Newcastle. The trial 
| run commenced on Saturday, the 2lst, at 2.16, all the 
| earlier part of the day, as well as most of the previous, 
| having been used by Mr. McLaren in fitting and arranging 
| the brake, and fixing up all the apparatus for the trial. 
| The Society is much indebted to Mr. McLaren, for, the 
| engines being on the ground, it was much better to enlist 
| the first assistance that could be pressed into the service, 
than to postpone the trials. 

The next to be tested was the vertical engine by 
| Messrs. Hogarth. The engine is well-made of its 
| type, fitted with a throttle valve and an ordinary lap 

valve cutting off at about half-stroke. The main dimen- 
| sions of it and the boiler are given in the table, but 

it may be mentioned that in the fire-box are two 

Galloway tubes from Qin. to 14in. in diameter, and that 











the uptake is also a Galloway tube 10in. diameter at the 
smaller end. The diagrams from this engine are given in 
Figs. 4and 5. No special reference to these is necessary. 

They tell their own tale, although they are the first off- 

| spring from an indicator and one of these engines, though 
many of the engines have been made. The boiler pres- 
sure was 75 lb. about. The pressure in the cylinder is 
marked on the diagrams. 

The third engine tested was one by Messrs. E. Foden 
and Sons, an undertype engine, with a modification of 
the Farcot wedge cut-off, very like that which we 
described with reference to the Newcastle trials of last 
year. The boiler, as will be seen from the particulars 
given in the table, is distinctly a racer, and would have 
given a much higher duty ov less smoky coal and with 
newly brushed tubes. Messrs. Foden had, however, made 
some very great mistakes in their engine; they attempted 
to use a very high range of expansion with 801b. steam, 
namely, about thirteen, that is to say, cut-off took place at 
about one-thirteenth of the stroke, and they made the still 
greater mistake of passing the exhaust steam from acylinder 
expanding through such a range round the cylinder jacket. 
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It seems scarcely credible, but it is true. The diagrams 
Figs. 6 and 7, are from this engine. These show what an 
enormous quantity of steam will pass into a cylinder when 
the cut-off is too early, and the cylinder is surrounded by 
an effective condenser. Mr. Foden says the clearance at 
the end of the cylinder is little more than jin., and the pas- 
sages are only the thickness of the cylinder long. For sake 
of getting at some information as to what is going on in his 
cylinder, we have, however, assumed that Mr. Foden was 
not accurately informed on this point, and that the total 
clearance and port spaces amounted to 5 per cent. of the 
volume of the cylinder. This adds to the diagram the 
space included within the line BD. But even with 
this 5 per cent. and the cut-off at a, the hyperbolic 
curve for that volume of steam falls, as shown 
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by the dotted curve a b, a long distance below 
the actual indicator diagram, so that the whole of the 
area E is more than can be accounted for by dry 
steam cut off at the point a@ even when 5 per 
cent. clearance is added. This gives some idea of 
the extent to which Messrs. Foden turned their cylinder 
into a condenser, but a better idea may be gained when 
it is pointed ont that in order to obtain the curve a e of 
the indicator diagram a further quantity of steam repre- 
sented by the rectangle A BC D would be necessary, and 
must have entered the cylinder, been condensed 
and re-evaporated. Messrs. Foden’s engine used 42 1b. 
of water per horse per hour, and no wonder. If their 
boiler had not been any better as an evaporator than the 
vertical boilers of the Scottish makers, Messrs. Foden’s un- 
wise ex periment would have proved theirengine little better 


Trials of Engines at Glasgow.—Particulars of Beilers, 


Names of exhibitors 





PARTICULARS. 


A 


1 | BOILER :— Type ... 
2 Length of barrel 

Diameter of barrel inside... 

= Length of fire-box 


5 Width of fire-box 





6 Height of fire-box over grate 
7 Area of grate, normal sq. ft. 
8 Area of grate at trial sq. ft. 
v Tubes, number ... 
10 », diameter outside ... in. 
ll length between tube plates 
12 » thickness... 
13 »  wmaterial ... 
14 Heating surface, fire-box... $}. ft. 
15 | smoke-box ... - 
16 tubes as 
1j tubes in fire-box... 
18 total Ra 
19 per brake horse-power 
20 per square foot of grate at trial ,, 
21 Area through tubes ... a 
22 Ratio of area through tubes to grate area at trial ,, 
23 | Pressure, lbs. per square inch... 
24 | ENGINE:— 
25 | Diameter of cylinder... in. 
26 Length of stroke in 
27 Revolutions per minute declared ... 
28 Brake horse-power at actual revolutions 
29 Time of running, total 
30 Revolutions, total 
31 Revolutions, actual, per minute 
32 Horse-power hours 
33 | Foot-pounds of work done, total 
34 | Foot-pounds of work per lb. of coal 
35 | WATER :— 
36 Total quantity used ... ,  S 
37 Per brake heree-power per hour 
38 Evaporated per Ib. of coal = 
39 Temperature of feed ... 
40 | COAL:— 
41 Total quantity used ... ... Tbs. 
42 Per brake horse-power per hour * 
43 Per hour = 
44 Per square foot of grate per hour ” 
45 FEED HEATER :— 
46 Tubular heating surface ... sq. ft. 


| engine had been running two or three hours before start- 
ing on the trial, instead of half-an-hour as stated in the 
rules, and Messrs. Foden’s small and numerous tubes had 
become partly choked with soot from the Dalzell coal, 
but of course they were not permitted to sweep the tubes 
before starting on its actual run, They had had the 
advantage of the long preliminary run, and had to accept 
the disadvantage of the dirty tubes. The long prelimin- 
ary running was brought about by one of the many 
sources of delay which turned up during these trials; but 
in the conduct of trials of this kind for the first time 
minute and unaccustomed accuracy cannot beattained with- 
out some experiments, and everyoue has to gain experience 
somehow. As already mentioned, a Moscrop recorder 
was used, The worst of instruments of this kind is that 
they are so particular as to a few dozen revolutions per 


Engines, and Results of Trials, 


| 








McLaren. Foden and Sons. Hogarth, Young. 
Locomotive. Locomotive. | Vertical. Vertical. 
” 6G’ 4" oe Y oo" 
2 525” 2 5:25" 3S 3°25" 3 7" 
2 2 ? 0 - 
2 5 z 0 y ir y 2 
2 §25 Y 55 4 6" Y ae 
5°19 4°0 6°6 8’ 0" 
2°5 2°4 6°6 8 0 
45 61 2 2 
2°0 1°75 9tol4 9 
6’ 60 6 5 3" , 2 
12 B.W.G. 16 B.W.G. 0°37" 0-375" 
Steel. Steel. Stee! 
25°65 18°15 43°0 43°0 
3°9 4°00 10°0 9°8 
142°0 244°0 _ 
os _— 18°0 15°0 
171°55 266°16 71:0 67°8 
12°22 24°6 6°28 7°33 
68°6 111°0 10°77 85 
0-75 0°S4 -- ~ 
0°30 0°35 — 
80 80 75 65 
8°5 8-0 8°5 8 
12°0 14°0 12 l4 
145 120 150 135 
14 10°78 11°3 9°25 
4h. 11m. 4h. 24m 4h. 10m. 4h. 4m. 
39,617 31,224 38,125 32,691 
157°8 118-25 152°5 134 
58°5 47°43 47°0 37°6 
115,840,108 93,834,896 93,330,000 74,481,488 
478,678 428,470 214,551 145,188 
| 
1990 2000 2310 | 2400 
34-0 42-0 49-2 | 63°70 
8°22 9°1 6°35 | 4°67 
195 200 100 about. | 62 
| 
242 219°4 435 | 513-25 
4°125 4°63 9°25 | "13-6 
57°75 50°0 104°5 | 15-7 
23° 20° 14-9 | 126-15 
10°8 -- None. None. 





than the verticals. It is not very likely that Messrs, 
Foden will jacket their cylinder with exhaust steam 
again, or attempt to cut off at one-tnirteenth of the stroke 
with steam at any pressure, to say nothing of steam 
at 80lb. The indicated horse-power by the two dia- 
grams, Figs. 6 and 7, is 11°8, and the water used per 
indicated horse-power was 385 lb. Of this water the 
diagrams enable us to account, by an estimate of the 
quantity condensed and partly re-evaporated, for 37°3 Ibs. 

As will be seen from the table, the boiler evaporated 
9°13 lb. of water per pound of the coal above named. Of 
the 2000 Ib. of water which the boiler is credited with 
evaporating, 1825 lb. was weighed in, and 175 lb. is 
estimated as the quantity not measured, but which was 
passing during the whole run from the heater to the feed- 
tank, this being some of the condensed exhaust. The 


minute in their speed. A pulley which is an inch too big 
or too small for driving a Moscrop must be altered, and 
this is a nuisance and will explain how time gets lost. It 
was no use trying to do without altering the pulley, for 
when the attempt was made the Moscrop governor 
quarrelled with the clock pendulum weight and knocked 
it off, and afterwards it cleared — and pendulum 
out altogether. It had, however, to put back. The 
governor is so absurdly sensitive that much time may be 
lost in clockmakers’ repairs, even when it is seen that the 
“pernicketyness” of the machine will involve making the 
driving pulley on the engine half an inch smaller than it 
happens to be. 

The last engine tried was that of Mr. W. Young. 
This engine was somewhat similar to that of Messrs. 
Hogarth, but had no arrangement like theirs for turning 








exhaust steam into the tank. The slide valve was driven 
by the pump excentric, the excentric rod being jointed to 
the excentric strap, so that the end of the rod described 
a very peculiar path, giving the slide valve very slow move- 
ment just when most speed was wanted. The effect is 
clearly shown on the diagrams Figs. 8 and 9. The boiler 
was unlagged, and Mr. Young advisedly covered it with 
felt when on the ground, but for some reason, or at all 
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events some cause, the judges or their engineers ordered 
this to be taken down again. It could not be to avoid 
complaints by the other competitors, for they all had 
their boilers well lagged. Messrs. McLaren’s was 
covered with Wagner’s cork material. It stood about 
twenty hours in the works after the fire was taken out, 
and at the end of that time there was still 51b. pres- 
sure, the pressure having been 801]b. when the fire was 
drawn and the dampers closed down. 

The results of the trial of Mr. Young’s engine are 
given in the table ; we need not dwell upon them. 

All the competitors complained very much of the coal, 
and it was clear that experience in its use was necessary, 
It will be seen that the Society offered twenty points 
for economy of fuel, and five for economy of water; 
this, it has been suggested, is because water is generally 
a cheap commodity, and that these matters are not looked 
upon quite in the same manner north as south of the 
Clyde, 

These trials, incomplete as they were, show above all 
things how necessary such trials are; they have shown 
Scottish farmers that they are paying double as much 
per year for coal as they need do, and some have already 
acted upon their new knowledge by buying English 
engines and boilers. The trials have shown how ama- 
zingly litile attention is paid by the numerous small 
makers in Scotland, the land of the steam engine, and of 
cheap education, to the improvements that have been 
made year by year in the steam engine of small size and 
in the boiler. Credit must be given to some of the 
members of the Highland Society for seeing how badly 
their makers of small engines needed practical instruction 
but the same amount of credit cannot be awarded 
them with respect to the arrangements made for the 
conduct of and the decision upon the trials. The judges 
are all gentlemen of great experience in agriculture and 
all that relates to farming, but their number should have 
included at least one engineer of known ability, and 
experienced in the construction and requirements of agri- 


cultural engines. Only four engines were tested. The 
work connected with these tests commenced on the 


Friday. Messrs. McLaren’s engine was tested on Satur- 
day afternoon. On the following Monday the prepara- 
tions—we will not attempt to explain how—took so 
long that the trial run was not completed until 
1l p.m. On the Tuesday preparations again occupied so 
much time that the 4 hours 24 minutes’ run was not over 
until 10.50 p.m., and the trial on Wednesday of the last 
engine was not over until past 9p.m. The patience of 
the judges, if of no one else, was thus very sorely tried, 
but the need of instruction on steam engine matters was 
also great. It may be hoped that these trials indicate a 
new policy on the part of the Highland Society, for the 
implement part of the show has been so little encouraged 
that it appears to be ceasing to encourage the Society. 
Beside the engine prize of £75, which was awarded 
to Messrs. McLaren, the Society offered a prize of 
£25 for machines for cutting straw as delivered from 
thrashing machines, the two prizes amounting to about as 
much as is given for a few chickens. The power required 
by the several straw cutting machines tested was not 
taken, and as no comparison could well be made without 
this, we do not give the results, 








SPIRAL LIFTS FOR THE EIFFEL TOWER. 





THE Génie Civil has given a description of a spiral lift, 
invented by M. Backmann, and supplied with power by means 
of a fly-rope worked by means of engines placed on the ground. 
While preserving the principle of screwing the lift room up, the 
inventor has completely transformed his first idea, and the new 
system has been definitely accepted by the Central Commission 
for the transport of passengers from the second to the third 
story of the 300 metres tower, which amounts, as is known, to a 
vertical rise without stopping of 150 metres. Two carriages, W 
and W! in the diagram are suspended to the two extremities of a 
rope—which we suppose without weight— passing over a pulley P, 
and move, guided vertically by slides and grooves, in two cylin- 
drical frames, C and C. The loads being equal the equilibrium 
should be perfect. In reality, this equilibrium will be maintained 
as long as the difference of weight remains inferior to the 
amount of all the frictional resistances. If then the number 
of ascending and descending passengers were equally divided, no 
movement could take place, in one direction or another, unless 
a force were applied to one of the wheels varying between (1) 
the sum of the frictions and the over-weight, and (2) to the dif- 
ference of these quantities. In the case we are considering, 
movement is caused by pulling one or other carriage down. 

Let us see how this effect is produced. A truck T is sus- 
pended to each carriage by means of a loose central sleeve. 
This truck carries radial axles furnished at their extremities 
with rollers arranged spirally. These rollers can roll either over 
one spiral rail fixed to the inner wall of the cylindrical frame, or 
under a second spiral rail running parallel to the first at a dis- 
tance from it slightly superior to the diameter of the rollers. 
Finally, the truck can receive a rotatory movement from an 
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electric motor installed in the carriage. Let us suppose W! at 
the top of its course, and let us set it in motion; its motor T! 
begins to turn, its rollers being supported under the upper rail 
of C!, and draws down W!, which cannot revolve on account of 
the guides. At the sime time, W is hauled from the bottom 
to the top, followed by T, the rollers of which rest upon the 
lower rail of C, and its rotation is caused in the desired direc- 
tion by the corresponding motor. 

The system will stop of itself, and without the application of 
the brake, by the simple arrest of the engines, and these serve, 
one-—that for the descent—to start the movement; the other to 
facilitate it by lightening the rising weight, then the security is 
complete as long as the connection between the two groups 
W T and W T is assured. But however minute the precautions 
taken may be, the possible breaking of the suspension rope must 
be taken into consideration. The following disposition averts 
all danger of this. At the bottom of each carriage a grooved 
friction ring A is fixed; on the upper part of each truck is 
fixed a similar ring Al; if then the rope should break the 
carriage W would fall without obstruction on to T. The 
truck can only rise or fall by revolving on its axis, 
and this rotation would be prevented by the friction ring, 
because the cage cannot revolve, and the whole would remain at 
rest. The same thing would take place with the other cage W!. 
Any accident, therefore, happening either to the cable 
or to the engines would have no other result than to 
stop all movement. On page 101 we give the details of the 
system, the principles of which we have just described. 
Figs. 1, 3, and 8 show the spiral rail, composed, as we have 
stated, of two U rails rolled under the angle of 10 deg. 
12 min., thus forming a double screw of 7ft. 2in. pitch. They 
are fixed to the iron framing of two shafts 10ft. 5in. in diameter 
and 495ft. in height, which carry also guides, taking into the 
grooves fixed to the lift-rooms. These guides are discontinued 
at regular intervals, to leave space for the axles of the trucks to 
pass. 

There are two storeys to the lift-rooms and carriages, 
each capable of containing 100 persons. They are secured 
on eight steel cables lin. in diameter, H. LEight similar 
balancing cables running upon lower pulleys are fixed to the 
lower extremity of the 
tubes F, thus completely 
balancing the former. 
The tension is besides 
equally divided by means, 
of balance beams I. The | 
grooves D are suffici- 
ently long to be in con- 
stant touch with the 
slides, notwithstanding 
the interruptions we 
have pointed out. 

A motor of 25 to 30-  |— | 
horse power is installed | 





in each of the carriages, 
into which the current is 
brought from the genera- 1 | 
tors placed on the ground 
by wire F which is wound 
round a drum, and which 
is kept on the stretch by 
a counter-weight. At |} ' 
the two extremities of | 
the motor shaft two 
friction cones are keyed 
to communicate a rotary 
movement in one direc- 
tion or another to a 
vertical shaft O. For 
this purpose, this shaft 
carries at its upper part 
a large conical driving 
disc P ; by means of lever 
mechanism U, and of 
an excentric bearing carrying the shaft O, this disc is 
displaced to right or left so as to bring it into contact with one 
or other ‘of the cones N, which, turning in the same direction, 
impart to it at will two contrary movements. The shaft is ter- 
minated below by a pinion Q, which, by means of a wheel 8, 
carried by the carriage, transmits the movement to the internal 
teeth R of the crown K fixed to the truck. The several 
speeds of these divers organs are given in the following 
table :— 
































‘ 


Number of turns 


per minute. 
N, driving cones of the motor -- 1000 
P, cone on the shaft.. .. .. 182 
Q, pinion on the shaft 182 
S, intermediate wheel .. .. .. 29°83 
R, internal gear in the crown K .. 13°77 


The tooth gearings acting thus at low speed, and are cut 
spirally, the vibrations and noise are reduced to a minimum. 
The working apparatus is completed by a brake V, governed 
by a hand wheel X, which enables the speed of the shaft O to 
be moderated and stopped with precision at the desired point. 
The friction crown L is bolted on to the bottom of the carriage 
in correspondence with the crown K, which is fixed to the truck. 

The truck is suspended to the carriage by the central tube F. 
It carries radiating axles terminated by rollers 234in. in 
diameter, making 88 turns per minute. Under these condi- 
tions, the ascent is made in about five minutes. The results of 
calculations which it would be without interest to reproduce 
here, show that the passive resistances of the system may be 
estimated at 4000 kilogs. We have stated that each carriage is 
arranged to carry 100 passengers. It would be therefore within 
practical limits to confine the differences of weight between the 
ascent and descent to fifty persons. There are, therefore, seven 
possible hypotheses :— 


Ascending Descending Difference of 
carriage. carriage. weight. 
1, 100 persons 100 persons so 0 
2. 100 ” 50 - +» «os ee 8250 kilogs. 
Seb 2 ss tee es 
4. 59 - ie ae ae deo es, oe 0 
2) ee ee S ww oo ss oe ED ® 
‘. o % is a ae > ap. spe Lae 
% 2 - oe es Se . 0 


They reduce themselves, as will be seen, to three cases ; either 
there is no difference of weight or it is equal to 3250 kilogs. in 
one direction or the other. 

To begin with, as we have shown the system would remain in 
equilibrium, as long as the trucks were not acted upon. Now, 
what force should be brought into play in these different cases ; 
the dead weights being symmetrically divided, the resistance 
consists only in the amount of the friction increased by the 
over weight—positive or negative—of the weights P, — P, of 
the passengers. 





Thus, let F = 4000 kilogs. + (P, — P)). 
ceding elementary cases give then for F : 
4000 kilogs. 750 kilogs. 
or for a speed of 0°50m. per second about 
27-horse power. 5-horse power. 48-horse power. 
It is sufficient, therefore, to use for each truck a motor of 


The three pre- 


7250 kilogs. ; 


25-horse power. 


At normal speed the truck would never be able to touch its 
carriage. The movement operates by tension; let us then 
examine successively the ascending and descending system :— 


95% 75 
(1) For the former, the motors, only developing ~555 = 3750k., 


could not raise its truck of 7000 kilogs; it acts, 
as we have stated, by lightening, never by lifting. 
(2) In desiring to slacken the descending truck — for 


instance, by reversing the motor—the carriage would not 
be able to join it; for, without entering into a detailed 
discussion, it is evident that an engine developing 3750 kilogs. of 
lift cannot alone stop the downward movement of the truck 
which weighs 7000 kilogs., and which, if free, would fall with 
an accelerated movement. The motion of the whole system 
only could be slackened, and consequently the tension would be 
continuous. The brake crowns would, therefore, never come 
together. Finally, a telephone puts the two mechanicians in 
constant communication, and enables them to combine their 
action every instant. 








THE JOHN ELDER MEMORIAL AT GOVAN. 


THE ceremony of unveiling a statue of the late Mr. John 
Elder, shipbuilder and engineer, took place at Govan on Satur- 
day afterncon. Unfortunately the weather was very unfavour- 
able, and many who would have found pleasure in honouring 
the memory of this distinguished man were unavoidably absent. 
There was, however, a large assemblage on the occasion ; and not- 
withstanding a continual downpour of rain, there was a lengthy 
procession of tradesmen, chiefly connected with the shipbuilding 
and engineering works in that district of the Clyde. Thestatue 
has been erected by public subscription, amounting to £2000, on 
a prominent site in the Govan Public Park, which was some 
years ago given to the inhabitants by the widow of Mr. Elder. 
Mr, J. E. Boehm, R.A., the artist, has produced at once a notable 
work of art and an excellent presentment of his subject. The 
statue, which is in bronze, and ten feet in height,exclusive of the 
pedestal, represents John Elder standing erect beside a model of 
a compound engine, in the introduction of which to the propul- 
sion of vessels he is noted as having taken a leading part. In 
producing the likeness, Mr. Boehm was assisted by a bust of the 
late John Elder executed by Mr. Power, of Florence, and the 
statue was cast at the works of Mr. Moore, Thames Ditton. 
The pedestal is of red Peterhead granite, 12ft. in height, and 
was erected by Messrs. Macdonald and Co., of the Aberdeen 
Granite Works. On each of the four sides of the pedestal are 
panels bearing inscriptions as follows :— 

On Front or West Side— 
“Joun Eber, 
ENGINFER AND SHIPBUILDER, 
Born at Glasgow, 8 March, 1824. 
Died 17 September, 186%. 
South Side — 
“To commemorate 
The achievements of his genius, 
an 
In grateful Acknowledgment of his Services 
To the community among whom he lived, 
Tals STATUE 
Was erected by public subscription. 
July, 1888.” 
North Side— 

“By his many inventions, particularly in connection with the com- 
pound engine, he effected a revolution in engineering second only to that 
accomplished by James Watt, and in great measure originated those 
developments in steam propulsion which have created modern commerce.” 
East Side— 

“ His unwearied efforts to promote the welfare of the working classes, 
his integrity of character, firmness of purpose, and kindness of heart claim, 
equally with his genius, enduring remembrance.” 

At the unveiling ceremony, which was performed by the 
Marquis of Lothian, secretary for Scotland—Provost Ferguson, 
of Govan, presided—the noble marquis was surrounded by a 
company that included the Earl of Ravensworth, Sir Archibald 
Campbell, Bart., M.P.; Sir James King, Lord Provost of Glasgow; 
Sir M. R. Shaw-Stewart, Bart.; Sir William Thomson, Sir 
Andrew Maclean, the Very Rev. Principal Caird, Mrs. Elder— 
widow of Mr. John Elder; Dr. A. C. Kirk, of Robert Napier 
and Sons ; Dr. Elgar, Professor Jenkins, Mr. John Burns, of the 
Cunard line; Mr. B. Martell, of Lloyd’s ; Mr. Thomas Reid, of 
Kilmardinny; Mr. Jas. Campbell, of Tilliechewan; and the magis- 
tratesofthe town. In performing the ceremony, the Marquis of 
Lothian referred at length to the work of Mr. Elder, remarking 
that if he had donenothing beyond his invention of the compound 
engine, he would have deserved to remembered, not only 
here, where his work was carried on, but through the length 
and breadth of the Empire. Among the other speakers were 
the Earl of Ravensworth and Sir William Thomson, the latter 
saying that, not only did John Elder realise his invention of 
the compound engine, but he foresaw the development of the 
triple-expansion engine. The work he did, and the work he 
prepared for, had done more than anything since the times of 
James Watt for the prosperity of mankind. 

The unveiling of the statue, which took place amid loud 
cheers, was followed by a luncheon, at which a series of appro- 
priate speeches were made. 








AMERICAN ENGINEERING NEWS. 


The Hudson River Bridge. —The project of bridging the Hudson 
River at New York City is taking detinite shape, a company having 
been organised and Bills introduced in both _ ade to authorise the 
construction of the bridge. It will be built on the plans and 
designs of Mr. Gustav Lindenthal, C.E., and will be a suspension 
bridge, with a river span of 2830ft., and a headway of 140ft. 
Each suspension system will consist of two wire cables, 48in. 
diameter, one above the other, about 10ft. apart, connected by 
truss work, forming co gpd a suspension truss. The bridge is to 
have six railroad tracks, and accommodation for vehicular and 
passenger traffic. The piers, or towers, being on the shore line, 
there would be no obstruction to navigation. All railroad com- 
panies are to have equal rights on payment of reasonable compen- 
sation. The work is to be commenced within one year of the 
approval of the plans by the Secretary of War, and is to be com- 
pieted in ten years. Lights are to he maintained as directed by 
the Lighthouse Board. The company includes J. K. McLanahan, 
Henry Flad, C.E., William F. Shunk, C.E., James Andrews, C.E., 
T. F. Ryan, J. L. Mott, C. J. Canada, and G. Lindenthal. The 
estimated cost for the bridge itself is 16,000,000 dols. ; and for the 
bridge and approaches, 37,000,000 dols., including 12,000,000 dols. 





for real estate. It is said that the total cost of bridge, approaches, 
railway connection on the New Jersey side, exten"ive ne in New 
York, yards and other works on the Jersey side, and all works 
appurtenant to the enterprise, will amount to 60,000,000 dols, 

eanwhile the far less pretentious tunnel scheme Janguishes, 
although it is rumoured that arrangements are being made to re- 
commence work. 


English and American locomotives.—The following are the com- 
parative dimensions of the new engines built at the Baldwin 
Locomotive Works for the New York, New Haven, and Hartford 
Railroad, and the single driver engines of the Great Northern Rail- 
road (England). The former are of the ‘‘ American,” or ‘‘ eight- 
wheel” type, having two pair of coupled drivers, and a leading 
four-wheeled truck, a single pair of drivers, and a single pair of 
trailing wheels. 


N.Y., N.H., and H. GN, 
Cylinders oe - 20x22 .. o 1x 
Driving wheels .. 684in. in, 
Truck wheels 33in, _4vin, 
Trailing wheels .. < —_- 554in, 
Wheel base of engine.. 23ft. Tin. 29it. Yin, 
Boiler, diameter.. .. 60in, 4sin, 
Boiler pressure .. 160 Ib. 140 1b, 
Weight on truck... 42,000 lb, 85 100 Db, 
» on drivers €8,000 Ib, 34,0'0 Ib, 
» on trailers os a0 = 21,200 Ib, 
°° es ds we os sa co REDE 90,800 Ib, 
Tender capacity, coal . 64 tons =e 5 tons 
9 a water .. 3200 gals. . 29 0 gals. 


The Grant Locomotive Works, at Paterson, N.J., which have been 
established for about forty years, are to be closed in a few wccks, 
or as soon as the orders now in hand are completed, no new orders 
being taken. The works have been run at a loss for some time ; 
they have been unable to compete with other works, and it would 
cost from 150,000 dols, to 200,000 dols. to put them in condition to 
compete successfully with the great locomotive works of the 
country. About fifty men of the usual complement of seven 
hundred are at work completing some engines for an elevated rail- 
road, these being the last engines on hand. The works are of con- 
siderable historical interest, and their closing is to be regretted. 


The American Midland Railroad.—Memoirs of this projected 
road, which was to run from New York to Chicago, on or near the 
41st parallel, are revived by the election of Dr. Norvin Green, of the 
Western Union Telegraph Company, as president of the New York, 
Mahoning, and Western Railroad Company, which is to be com- 
pleted from Youngstown, 0., to Fort Wayne, Ind., and which is 
ultimately to form a part of the independent Midland route. Until 
the other portions of the route are built this line will avail itself of 
the many connections at its terminal points. The prospects for an 
independent through line from New York to Chicago are not very 
encouraging, as there are numerous lines between these two cities, 
none of them independent, but operated ty connecting lines having 
mutual interests in the traffic, and each running through trains, 
both passenger and freight. 


The Edison phonograph.—J. H. Lippincott, of New York and 
Pittsburg, has bought out the Edison Phonograph Company, which 
owns all Edison’s United States and Canadian patents for recording, 
perpetuating, and reproducing articulate speech. The price 1s 
about 1,000,000 dols, and the arrangements made provide that Mr. 
Lippincott will contro] all the improvements made by Mr. Edison 
during the next fifteen years. The foreign patent rights are not 
affected by the purchase, but remain in the control of the inventor. 
Mr. Lippincott on also made an arrangement with the American 
Graphophone Company, of Washington, by which he is the sole 
licensee of that company for fifteen years. The yraphophone is 
patented by Tainton and Bell, and isa rival of the phonograph. 


The Baltimore and Ohio Railroad Company has sold its sleeping 
and palace car rights and equipment to the Pullman Palace Car 
Company, which company undertakes to furnish the road with such 
equipment for a periud of twenty-five years. This transfer is in 
accordance with the policy, adopted since the re-organisation of the 
railroad company, of abandoning all enterprises not directly con- 
nected with the railroad. The former owners of the road adopted 
a ‘concentration ” policy, and owned and controlled the express 
service and the parlour car service in connection with the railroad, 
but this ultimately proved disastrous, Under the new régime, the 
express department has been sold out to one of the Jarge express 
companies, the parlour car service has been disposed of, and the 
company will confine itself to the regular railroad service. 

The Poughkeepsie Bridge.—Work is progressing very _— y on 
this great cantilever bridge across the Hudson at Poughkeepsie, 
fifteen miles north of New York. Its main purpose, however, is, 
according to reports which ‘yp ay to be authentic, effectually 
destroyed by a recent railroad deal, by which the New York Cen- 
tral and Hudson River Railroad Company has acquired control of 
the bridge, and will, of course, bar out the Pennsyivania Railroad 
from its expected privileges, The rarson d’étre of the bridge was 
to effect a direct communication between the Pennsylvania coal- 
fields and the New England manufacturing industries, and was, of 
course, in the interest of the Pennsylvania Railroad, to which it 
opened up a new field. That company, however, failed to acquire 
as yet the actual control of the bridge a and in consequence 
the New York Central will now control the New England outlets, 
both at Albany and Poughkeepsie. Tae deal is expected to lead 
to many others in connection with tributary systems. 


The Charleston.—The steel cruiser Charleston will be launched 
shortly at San Francisco, Cal., where she has been built by the 
Union Ironworks. She will have a displacement 3730 tons, and 
will be the second largest vessel of the new Navy, being surpassed 
only by the Chicago, The builders guarantee 7000-horse power for 
710 tons of machinery. The Charleston is built on the slightly 
modified plans of the Naniwa Kan, built in England for the 
Japanese Navy. Length, 300ft.; beam, 46ft.; mean draught, 184ft. 
She will have twin-screw engines with about 7500-indicated horse 
power, and is expected to attain a speed of 18 knots an hour. 
There will be a broadside battery of 6in. guns, a 10in. gun at bow 
and stem ; also Gatling guns and torpedo equipment. A curved 
protective deck of steel extends the whole length. 


Steel for the Navy. —Specifications for steel-plates, angle bars, 
and deck beams, proposals for which will be opened July 24th, 
state that the physical character of the metal must be as follows: 

-Tensile strength, 70,000 1b.; elongation, 20 per cent. ; contraction, 
35 per cent.; length of specimen—working part—equal to four 
times the diameter. 


The Westinghouse brake.—Experiments with the Westinghouse 
improved air brake were made at Pittsburg, Pa., recently, by the 
Pennsylvania Railroad Co. The improvement consists in the new 
quick-acting valve, by the use of which the application of the 
brakes throughout a long train is almost a simultaneous and 
instantaneous action. Comparisons were made of the working of 
the old and improved apparatus. The Pennsylvania Railroad Co. 
will probably adopt the improvement on all its rolling stock. 


Locomotive erecting.—Recently a trial was made in the Pennsyl- 
vania Railroad shops at Altoona, Pa., of the shortest time in which 
an engine could be built, that is to say, put together in the erectin 
shop. A Class A anthracite burner engine was selected, ond 
20 hours allowed for the work, but in 16 hours 55 min. the engine 
was run out of the shop ready for use. Its weight is 110,000 1b., 
and it will be used on the New York division. The best record 
hitherto had been 24 hours, which had been made by the Baldwin 
Locomotive Works, 


Oil for fuel. — Manufacturers of brick along the shore of the 
Hudson River are making extensive experiments with oil for burn- 
ing bricks, Better brick can be burned with oil owing to the 
steady heat. The oil will effect a considerable economy, and will 
preserve many thousand acres of timber from reckless use and 
waste of fuel. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 

Tur meetings of ’Change in Birmingham to-day—Thursday—and 
in Wolverhampton yesterday were marked by a more confident air 
than has existed during the past few weeks, which is to be attri- 
buted to the improved weather. There is a more hopeful appear- 
ance about traders’ anticipations, and the view is universal that if 
we can secure a good month’s weather the state of trade during 
August will show a corresponding revival. 

The continued strength of the Scotch and Cleveland iron markets, 
though hardly so marked at the moment as a week ago, is still 
exercising a favourable influence upon the course of the raw iron 
trade on these exchanges. With those markets looking better, 
sellers in this district are very firm in refusing to do business at 
anything below recent top figures, They are advised by principals 
that the orders on the books will provide full work at Piast fur- 
naces for some time to come, and that additions to the orders now 
on hand are not much desired. It was not, therefore, possible 
this—Thursday—afternoon in Birmingham to secure supplies at 
less than about 39s, delivered for good Derbyshires, and 38s. 6d. 
for Northamptons, and some sellers quote 6d, per ton in excess of 
this, being a rise on the past ten days of 6d. to 1s, Lincolnshires 
were 41s, 6d. per ton delivered. Native pigs remain at 50s. for 
hot-blast all-mines, 38s, to 42s. 6d. for part-mines and 30s, to 31s. 
for cinder. 

With these stronger prices for raw iron, manufactured iron- 
masters were firm in asking by aegpieg f rates. They declare that 
they must have more money than of late to compensate for the 
rise in pigs, and their demands are reasonable. We are now 
approaching what is generally the busiest period of the year, and 
better prices ought to be obtained. 

Makers of best thin sheets of iron and steel for stamping and 
working-up purposes continue to be excellently employed, the 
demand being sufficient to keep the mills fully going. Australian, 
Canadian, Continental, and other export orders are under 
execution, and prices are such that it may fairly be said that this is 
the most prosperous branch of the Staffordshire iron trade. 
Present prices of Jobn Knight and Co. are as here: Debdale 
sheets, singles, £8 per ton; K.B.C. singles, £9; Crown singles, 
£10 10s. ; plough singles, £12; steel, £10; charcoal, £19; C.S.S. 
charcoal, £14. Bars are quoted £7 for crown qualities, £9 for 
plough bars, and £15 for charcoal sorts. Tin-plates the firm 
quess: Cookley coke, I.C., 18s. per box ; Wolverley charcoal, 
ditto, 19s. ; C.8.8. charcoal, ditto, 20s. ; Cookley charcoal, ditto, 
22s. K.C.S, No. 1 tinned sheets, singles, are priced 21s, per cwt. ; 
Cookley coke ditto, 22s, ; C.5.8. charcoal, 23s, ; Cookley charccal, 
24s. 


Ordinary sheets for galvanising and merchant purposes help in 
the large outturn, and though the curtailment of Letaniiots 
demand noticed last week arising out of the advances in prices is 
still observable, yet makers are very busy, and will give way 
nothing. Singles remain at £6 5s., doubles £6 10s., with some 
firms even asking £6 15s., and lattens £7 10s. per ton. 

Galvanised sheet makers are pleased with the latest advices from 
Australia as to the condition of the metal market there. There is 
a good demand for their products in the colony, and the ruling 
price in Melbourne is £16 10s. per ton. The prosperity of the 
South Staffordshire sheet iron industry depends more upon the 
maintenance of buying from Australia than upon any other single 
circumstance. 

The increased demand for baling hoops from America is leading 
to an increased call for machine presses for the production of the 
cotton tie buckles. Amongst the local ironmakers who have 
orders under execution at the present time for the American 
market for baling hoops are the Bromford Iron Co. and the 
Shropshire Iron Co, 

Steel is offered upon the market in large quantities. The various 
productive centres England over are competing for the trade of 
Sheffield and the Midlands, Buyers, therefore, have a great 
variety of choice, and to secure their custom supplies are offered 
at tempting rates. Bessemer blooms and billets from the North 
of England and Wales are offered at £4 10s. to £4 12s, 6d. and 
£4 15s, per ton, and some job lots at £45s. Tin bars and plating 
bars are supplied from Wales at £5 to £5 5s., delivered here ; steel 
strips for tubes, rolled in Wales and delivered here, £615s,; sheared 
sorts, £7 7s. 6d, Steel sheets for stamping (singles) from Wales are 
£8; doubles, £9 ; and steel bridge-plates from the North of Eng- 
land, £6 5s. to £615s. Occasional orders are offered on these 
exchanges for large steel channels of such unusual sizes as 12in. 
wide by 3in. deep. These can be filled at the present time by the 
Scotch steelmakers at £7 per ton, and the same firms will supply 
best steel plates at £7 5s, 

The Staffordshire Steel and Ingot Iron Company continues busy 
upon bridge and girder plates, angles, and other sectional steel for 
Indian railway bridge work, and for South American and other 
foreign bridge work also. The basic steel is found to answer well 
for these purposes, and no complaint is made by the engineers. 
Boiler plates for home consumption are being turned out by the 
firm of from gin. up to jin. thickness, the thicknesses mostly 
demanded being about ,;;in. to ,4in. Steel shafting bars for 
machinery purposes are being rolled to the order of Poverth ei 
and Yorkshire engineers, and some of the bars are of unusually 
large size. 

Much importance attaches to a circular which has just been 
issued by the employers’ secretary to the Wages Board, pointing 
out that the support which the Board is receiving, alike from em- 
ployers and operatives is entirely inadequate to its maintenance. 
The Board cannot possibly continue to exist unless it is more gene- 
rally supported. 

Pumping machinery continues in fair demand at some of the 
Birmingham engineering shops, and recently some new lines have 
been placed for marine engine work. The concerns which produce 
hydraulic machinery are provided with steady employment. 
France, Spain, and Germany are among: the largest current pur- 
chasers of machinery, and Australia is a good market for pumping 
and lifting appliances. The boiler yards have more to do. 

The influence upon Birmingham industry of the operations of the 
Copper Syndicate is strongly illustrated in the condition of the 
locomotive boiler ferrule manufacture. The ferrules for the tubes 
have hitherto been manufactured in brass and copper, out they 
are now almost exclusively produced in iron and steel. They have 
been in rather brisk request lately for India, South America, and 
sundry European markets, 

At the constructive engineering yards the principal extent of 
work now under execution is provided by bridge contracts given 
out by foreign railway companies, The heavy ironfounders are 
doing better upon the castings for mill and forge machinery. 
Several contracts have recently come into the district for large 
waterworks pipes. 

The demand for ships’ cables and anchors is improving with the 
increased activity in shipbuilding. An important contract has 
been received by Messrs. H. P. Parkes and Co., of the Tipton 
Green Works, Tipton, The firm has secured from the Admiralty 

rt of the order for chain cables, &c., required during the next 
our years. The execution of this contract will involve the em- 
ployment of a good many additional hands. The work will, of 
course, be of the best quality. 

Messrs. Elwell-Parker, of Wolverhampton, have received the 
order for the dynamos required for the illumination of an exten- 
sive block of shops and offices now being erected in Birmingham by 
the Corporation-street Estate Company. The order for the semi- 
portable compound engines which will be employed has been given 
to Messrs. John Fowler and Co., of Leeds. The whole of the 
electric machinery and fittings are being erected under the super- 
vision of Mr, T, C, Sharp. 

The new works at Oldbury of the Aluminium Company, the 





extent and arrangement of which were described in this letter | 


during their construction, have been visited by a party of eminent 
scientific men and chemists, including General Sir A. Clarke, Sir 
H. E. Roscoe, M.P., F.R.S., Lord Rayleigh, F.R.S., Sir F. Abel, 
F.R.S., Dr. Hugo Muller, F.R.S., Baron Pereira (Austrian vice- 
consul), Professor Roberts Austin (metallurgeal adviser to the Mint), 
Professor Huntington (King’s College), W. Crookes, F.R.S., and 
Hilary Bauerman. The party inspected the patent Castner sodium 
and aluminium furnace, by which great economy in cost and ex- 
tension in production are effected. The erection of rolling mills is 
contemplated after a short working of the present plan‘. 

The promotion of a scheme by which Birmingham may be con- 


nected through private enterprise by ship canal with the seaboard | 


has not withdrawn from manufacturers’ attention the question of 
State protection and assistance for England’s canal system. The 
Birmingham Chamber of Commerce has given notice for a motion 
at the coming meeting of the Associated Chambers, in which it is 
proposed, ‘‘That a deputation representing this Association be 
appointed to wait upon the President of the Board of Trade, urging 
lim without delay to promote legislation for the improvement and 
extension of canal navigation within the United Kingdom.” 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 

Manchester.—A decidedly stronger tone has come over the iron 
trade of this district, and there has been an upward movement in 
the price of pig iron of pe ls. to 1s. 6d. per ton on the minimum 
rates which were ruling only a few weeks back. This, however, is 
not being backed up by any great weight of actual buying, and is 
due chietly to the fact that makers—as I have reported in previous 
‘* Notes”’—have been selling pretty freely at low = and have 
now sufficiently filled up their order books so that they are indepen- 
dent of further business for the present. The full prices they are 
now asking are, to a considerable extent, scarcely more than 
nominal, as there has been little or no actual selling on the basis of 
these figures ; but where orders have to be put through they can 
only be placed at an advance upon late rates, and buyers are pay- 
ing quite 6d. to 1s. per ton above the prices which were recently 
being accepted. The upward movement includes both the ordi- 
nary and hematite qualities of pig iron, and in manufactured iron 
there is also an upward tendency, the prices which are now quoted 
being 2s, 6d. above the minimum rates of a month or so back. 
The prospects of trade, as I pointed out last week, are unquestion- 
ably more healthy. The principal iron using branches of industry 
are better supplied with work, and although consumers are very 
slow to believe in any appreciable advance in prices, there are 
certainly strong indications that the minimum point has been 
passed, and but for the heavy stocks held in Scotland, which are 
necessarily more or less of a dead weight upon the market, a steady 
en in the iron trade might be confidently looked for- 
ward to. 

The Manchester iron market on Tuesday brought together an 
average attendance, but not more than a moderate business was 
reported. Makers of pig iron were in most cases asking an ad- 
vance upon late rates, and this tended rather to check buying of 
any weight. In some brands, however, fair sales were reported, 
at an advance upon last week’s prices, and although merchants and 
brokers in many cases were prepared to undersell, makers, as a 
rule, were firm in holding to their prices, Lancashire pig iron was 
without change, the quoted prices for this being already con- 
siderably above the current rates for other district brands; 
but makers were, if anything, holding more firmly to their 
list rates of 39s, 6d. to 40s. 6d., less 24, for forge and 
foundry delivered equal to Manchester, and are doing rather more 
in sales to local consumers where they have an advantage 
in the rate of carriage, and with regular customers. Derby- 
shire iron also remains without alteration at 41s. 6d., less 24, 
as the quoted price for good foundry qualities delivered in the 
Manchester district; but there would also seem to be a firmer tone 
in this, and the indications of weakness which were noticeable in 
some instances recently have apparently disappeared. Makers 
are mostly full of orders, especially for the Staffordshire district, 
and are not at all anxious to press sales in this market. Makers 
of Lincolnshire iron are asking aa advance of ls. to 1s. 6d. per 
ton on recent minimum rates; and although the full rates quoted 
—37s. 6d. to 38s, 6d., less 2}, for forge and foundry qualities 
delivered equal to Manchester—are not perhaps being got, at 6d. 
per ton less, there is a fair business doing, and it would be diffi- 
cult to place orders with makers at anything under 37s. to 38s., 
less 2}. Outside brands offering here are also decidedly firmer, 
an advance of ls, to 1s. 6d. per ton in most cases being asked. 
Good foundry qualities of Middlesbrough delivered equal to Man- 
chester are now quoted at 41s. 6d. to 41s. 10d. net cash, and 
makers are generally firm at these figures. Scotch iron has to a 
modified extent participated in the stronger feeling, some of the 
leading makers asking advances of ls. to ls. 6d. per ton. There is 
still underselling. 

There has been a little more doing in hematites, and witi stocks 
in many cases decreasing, prices show a tendency to stiffen some- 
what, and good foundry qualities delivered to consumers in the 
Manchester district being not now quoted by the leading makers 
under 52s, 6d., less 24 per cent. 

Although a stronger tone is talked of in the steel plate trade 
there is not much new business actually coming forward, and 
makers find some difficulty in obtaining their quoted price of 
£7 5s. per ton for good boiler-making qualities delivered in this 
district. 

As already indicated, there is a better tone in the finished iron 
trade, and makers are very full of orders, especially in hoops and 
sheets, which are in good demand forshipment. Bars are not now 
obtainable under £4 17s. 6d. per ton delivered in the Manchester 
district, and some makers are holding out for £5 fcr the better 
qualities; hoops are firm at £5 5s, to £5 7s. 6d.; and sheets at 
£6 10s. to £6 12s. 6d. for local makes, to £6 lds. to £6 17s. 6d. for 
Staffordshire qualities, delivered in the Manchester district. 

In the engineering branches of industry the improvement 
recently reported is being fairly well maintained, and except that 
in the locomotive building trade firms are still far from busy, most 
of the leading departments are pretty well off for orders. Insome odd 
cases, where firms have a pressure of work in hand, slightly better 

rices are being obtained; but taking trade all through, the 
improvement in this direction makes very little real headway. 

In the coal trade there is a fair demand for the better qualities 
suitable for house fire consumption, but second and inferior descrip- 
tions hang rather upon the market, the latter especially being 
somewhat of a drug, although the demand for steam and forge 
use is fairly good. With the exception of some of the very 
common sorts, engine fuel is generally moving off briskly, and 
the better qualities are scarce if anything, with prices rather 
stiffer. At the pit mouth, best coals average 8s, 6d. per ton, 
seconds 6s. 6d. to 7s., common round coals 5s, to 5s, 9d., according 
to quality, burgy 4s. 3d. to 4s, 6d., slack from 3s. 6d. and 4s. for 
the best qualities to 2s. 6d. per ton for common sorts. There is 
only a slow shipping trade doing, and although good steam coal 
delivered at the ports on the Mersey still averages 6s. 94. to 7s. per 
ton, inferior descriptions are offered freely at 3d. to 6d. per ton 
under these figures. 

Barrow.—The hematite pig iron trade of the North-West of 
England is much steadier and fimer in tone, and makers are more 
busily employed generally. The outlook is also more cueerful. 
The cause for this improvement is not far to seek. The demand is 
well maintained. America is the only exception among the many 
good customers for hematite pig iron. Stocks have been further 
reduced both as regards the parcels held by makers and those held 
as hematite warrants, The latter this week have been reduced 
above 1000 tons, and last week alone 1300 of warrants were cleared 
from store yards, This process of reduction has been going 


on for several weeks; in fact, from the beginning of June, 
and as makers have agreed not to increase the output there 
is every reason to believe that further clearances will be made, and 
that the position of makers will thereby be very greatly improved. 
| Mixed numbers of Bessemer pig iron are quoted at 43s, 6d. to 44s. 
| per ton, being an improvement of 1s. per ton on the week ; and 

No. 3 forge and foundry iron is quoted at 43s. to 43s, 6d. per ton 
| net f.o.b. In the steel trade there is a good business doing, and an 

active demand for all classes of rails, shipbuilding material, and 
| other classes of goods produced in this district. The business 
| offering in rails is exceptionally brisk, but there is not much dis- 
| position on the part of makers to increase their responsibilities at 
| present in view of the low rates ruling; but it is evident that these 
prices will soon advance, because the prices are going up for all 
classes of Spanish ore ; and those makers of steel who are depend- 
ing on hematite supplies from these sources will either be obliged 
to put up their prices or work ata loss. An advance of 1s. per ton 
on Spanish ore should result in an advance of 2s. 6d. per ton. on 
rails, and with a continuance of the present brisk demand and the 
fact that no business is practically being done at the moment, £4 
should soon be reached for heavy sections of rails. There is a very 
brisk trade doing in steel for shipbuilding purposes, Plates are 
quoted at £6 7s. 6d. per ton net f.o.b., and angles at £5 12s. 6d. 
Billets are in good demand at £5 17s. 6d., anda brisk trade is doing 
in tin bars. Hoops are in good demand at from £5 15s. to £6 lds, 
per ton according to gauge and specification. Shipbuilders and 
engineers report a much more active trade. New orders have been 
tendered for but have not yet been booked. Iron ore is much 
| firmer, and prices have advanced to from 9s. 3d. to 12s. per ton net 
at mines. Coal and coke steady. Shipping fairly but not briskly 
employed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue Chamber of Commerce meeting, which was held last Thurs- 
day, has affirmed the vital necessity of constructing an independent 
navigable canal from Sheffield to Goole, or some point on the 
Humber or Trent. Our leading firms chiefly engaged in the heavy 
industries approve heartily of the scheme, which they regard as 
absolutely necessary if the manufacture of huge forgings and 
castings for military and marine purposes, as well as tires, axles, 
springs, and other articles, is to be retained in Sheffield. The 
ground is to be examined next week by Mr. Charles Hawksley, 
U.E., accompanied by Mr. B. P. Broomhead—Messrs, Broomhead, 
Wightman, and Moore, Solicitors, Sheffield. It is estimated that 
the canal could be constructed for £1,000,000, or £20,000 per mile. 
It is regarded as infinitely important, not -nly for the steel and 
iron industries of Sheffield, but for the coal trade of South York- 
shire. At present the South Yorkshire coalowners are practically 
shut out of many southern markets; and while complaints are 
heard of railway rates, it is admitted that the companies cannot 
concede such reductions as would give the manufacturers and 
colliery proprietors all they require. There is nothing for it buta 
recourse to inland navigation, which has been so long allowed 
to fall into desuetude. Close at hand, the Trent Navigation 
Company are making the navigation more efficient, and 
to widen and improve the Trent and Mersey Canal, so 
as to open up a water route between Burton-on-Trent 
and the sea. Thus the facilities of cheap water carriage 
for heavy articles and raw materials will be given, not 
only to Burton, but to Nottingham, Newark, and Gainsborough, 
and to a colliery district with an output exceeding 11,000,000 
tons of coal per annum. On the 27th inst. Prince Albert Victor 
opened the new lock at Naburn, where the Ouse Navigation Com- 
mittee have made extensive improvements. Formerly craft of 100 
to 150 tons burthen was the maximum ; now vesse!s of 400 tons 
burthen will sail up to the ancient city. On every side the interest 
in canal communication is reviving ; and though the result can 
scarcely be expected to benefit the railway ccmpanies, it is antici- 
pated that the gain to British commerce will be very great. 

At the recent London ivory sales, which commenced on the 24th 
July, the values advanced so much that our local ivory cutters 
have issued a new price-list, which is now in force. It raises the 
rates for all ivory used in handling cutlery and other purposes 
about 74 per cent. The quantity offered at London again showed a 
decline—48 tons East Indian ; nine tons Egyptian, hard and soft; and 
18} tons of West African. The latter fetched £2 to £3 per cwt. more 
money ; East Indian increased £4 per cwt. ; and Egyptian £2 to 
£3 per cwt. All the ivory used in the Sheffield trades was sold, 
and the stock remaining at the docks is unusually low. At the 
last quarter’s sale there were 82} tons of ivory on offer. Ivory 
brought to this country is diminishing in quantity every sale. This 
is owing in some measure to the fact that the German and American 
buyers are importing more largely direct, instead of purchasing in 
London. Yet at the last sales there were more Continental buyers 
than ever. At the Liverpool sales, which are proceeding this week 
there were only some twenty tons on offer. Recent advances were 
fully maintained. 

Messrs. Craven Brothers and Co., of Darnall Works, Sheffield 
are building about one hundred carriages for the South-Eastern 
Railway Company. These include fifty third-class carriages, which 
have cushioned seats and window blinds, and are very roomy. For 
years the northern lines have held the palm for superior accommo- 
dation. The South-Eastern, however, appears to be leading the 
way in the south. The carriages now being constructed by Messrs. 
Craven Brothers will be equal to anything on the northern lines. 

That the volume of trade in the country is satisfactory continues 
to be made clear by the reports of the wagon companies. The 
North Central Wagon Company, Rotherham, declare a dividend of 
6 per cent., and increase their reserve to £13,233. The subscribed 
capital amounts to £197,040; paid up, £126,051. The British 
Wagon Company, Rotherham, also declare 6 per cent., add £750 
to reserve, and carry forward £200. The directors have taken 
down several of the old repairing shops at Roundwood, and replaced 
them with more substantial buildings. A portion of the old plant 
has also been replaced by machinery of modern construction. 

The Chesterfield and Clay Cross people are not content with the 
adverse decision of the Parliamentary Committee in regard to the 
Beighton and Chesterfield Railway scheme. An influential meeting 
was held on Monday, when a resolution was passed declaring that 
increased railway accommodation was essential to develope the 
mineral and other resources of the district, and expressing the hope 
that the Manchester, Sheffield, and Lincolnshire Railway would 
obtain parliamentary powers to extend their system to Clay Cross 
and south thereof. : 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement in the Cleveland pig iron trade continues, and 
a very large amount of business is being done at the higher prices. 
Stocks are still falling steadily, and consumers evince great anxiety 
to cover their requirements. It is now generally believed that 
there will be further advances before long. Neither makers nor 
merchants are inclined to sell much for forward delivery, and the 
lowest price at which No. 3 g.m.b. can be bought is now 32s. 9d. 
perton. This is equivalent to a rise of 3d. above the price current 
at last week’s market and 1s. 6d. above that which ruled at the 
end of May. For delivery during August buyers are willing to 
give 32s, 10}d., and to the end of September 33s, Makers 
generally have raised their prices to 33s. for prompt delivery. 

The demand for warrants is improving, and their value steadily 
advancing. At Glasgow, on Monday last, 33s. 24d. to 33s, 4d. per 
ton was realised. 

The decrease in Messrs. Connal and Co.’s stock of pig iron at 
Middlesbrough last week was 6484 tons. For the month of July it 
reached about 15,000 tons. 

The shipments of pig iron and of manufactured iron and steel 
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are proceeding at a very satisfactory rate. The total quantity of 
the raw product exported to the 28th of July was 82,241 tons, and 
of manufactured iron and steel 36,650 tons. 

The demand for finished iron is well maintained, and prices keep 
firm. This is especially the case with ship plates, which are stil! 
quoted at £4 17s. 6d. per ton, free on Rare. at makers’ works, less 
24 per cent. discount. Angles are offered at £4 10s., and common 
bars at £4 12s. 6d. 

The accountants to the Durham coal trade have just issued their 
official certificate for the three months ending June 30th, 1888. 
They certify that the net average selling price of coal for the period 
named was 4s. 391d. per ton. As a consequence miners’ wages 
will be reduced 1} per cent. 

In accordance with a request from the Tees Conservancy Com- 
missioners, Mr. Vivian, a representative of the Elder Brethren of 
Trinity House, London, visited the Tees on the 25th ult., to con- 
sider the question of lighting the river by gas, instead of by oil as 
heretofore. The system proposed is that now in force on the Clyde 
and other rivers, and is said to be more efficient and less costly 
than the old one. The principal objection is the original outlay, 
which is likely to reach several thousand pounds. 

Great interest continues to be taken by all connected with the 
iron trade in the North of England as to the probable results of 
the development of the Gellivara iron mines in Sweden, and of the 
traffic resulting therefrom. The question asked is whether the 
importation of this new and rich ore in large quantities is likely to 
work a revolution in the iron trade to the detriment of the com- 
peting district of Bilbao. However, this question may be answered 
—and time and experience will alone settle it—there is no doubt of 
the seriousness and energy with which the Gellivara Company is 
pushing its business. Two steamers, the Gellivara and the New- 
castle, have just unloaded cargoes at the wharf in front of the 
Walker blast furnaces, the former having brought 4000 and the 
latter 2000 tons of ore from the port of Lulea in the Baltic. The 
furnaces in question are very old, and have recently been 
taken up by a company styled the Magnetic Iron Smelting Com- 
pany for the purpose of smelting Gellivara ore. It is said that the 
railway between the mines and Offoten Fiord is now being rapidly 

ushed forward, and when finished the ore will be all yay at 

Yictoriahaven, on the shore of the North Sea, which will be free 
from ice all the year round. 

The ancient City of York has been en féte in honor of Prince 
Albert Victor. The ostensible object of his visit was to receive the 
freedom of the city, and to open the new lock which has just been 
constructed at Naburn, in ae to facilitate the navigation of the 
river Ouse for sea-going vessels with cargoes consigned to York. 
The Corporation of York are also the trustees for the navigation of 
the Ouse, and it was arranged by them that a river procession 
should constitute part of the ceremonies to be held at the opening 
of the new lock on the 27th inst. The old lock, which will still be 
used under certain circumstances, was built in 1757. Its dimen- 
sions are 90ft. in length, 21ft. in breadth, and 10}ft. in depth at 
the sill, which is only sufficient to admit vessels of a carrying 
capacity up to, say, 150 tons. About two years since, in response 
to a general demand for improved facilities, the trustees consulted 
Mr. Jno. Fowler, chief engineer to the River Tees Commissioners. 
He recommended a new lock, and certain other improvements, invol- 
ving an expenditure of £11,400. The plans submitted were adopted, 
and about a year since the contract for their execution was let to 
Messrs. James Nelson and Co., of York. The lock which they have 
just completed is 152ft. long by 26ft. broad, and the depth of water 
on the lower site, at spring tides, is 13}ft. Dredging is also in 
a and when this is complete vessels of 400 tons burden will 

able to reach the quays just below York city bridge. The War 
Department has erected a jetty nearly: opposite to the barracks, 
and it is said that their intention is to use this route for the supply 
and distribution of munitions of war to all parts of Yorkshire. The 
opening ceremony consisted of the presentation of a golden key to 
Prince Albert Victor by Alderman Rooke, vice-chairman of the 
Ouse Navigation Trust, and then the unlocking by the Prince of a 
padlock which held secure the handle of the winch used for moving 
the gates. The latter having been opened, a small steamer passed 
through, breaking in its way, amid vociferous cheering, a blue 
ribbon stretzhed across, which was supposed to bar its passage. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market was very strong in the early part 
of the week, and Scotch warrants advanced to 39s. 10d. cash, being 
a recovery of 2s. 9d. a ton from the lowest point touched during the 
present year. There was some excitement in the market in con- 
sequence, bears being induced to cover their overfalls, while the 
outside public were attracted to purchase in greater numbers than 
usual. The advance was not, however, maintained, there having 
since been repeated fluctuations. At the same time, the tone of 
the market has undoubtedly improved, and both makers and mer- 
chants report increased inquiry from America, Canada, and the 
Continent. The past week’s pig iron shipments amounted to 9127 
tons, against 8932 in the same week of last year, 1000 tons of the 
total going to the United States and 1600 to Canada. There is no 
change in the number of furnaces in blast. A good feature of the 
business has been the stoppage of additions in the warrant stores. 

The current values of makers’ pigs are 6d. to 1s. higher than last 
week. Free on board at Glasgow—Gartsherrie, No. 1, is quoted 
at 45s., No. 3, 43s.; Coltmess, 48s. and 44s.; Langloan, 45s. and 
42s. 6d.; Summerlee, 47s. 6d. and 43s.; Calder, 47s. 6d. and 41s, 6d. ; 
Carnbroe, 40s. td. and 39s. 6d. ; Clyde, 44s. and 40s. ; Monkland, 
40s. 6d. and 39s. 6d.; Govan, at Broomielaw, 40s. 6d. and 39s. ; 
Shotts, at Leith, 44s. 9d. and 43s.; Carron, at Grangemouth, 
49s. and 43s. 6d.; Glengarnock, at Ardrossan, 43s. and 38s. 9d. ; 
agg 39s, 6d. and 38s. 6d.; Dalmellington, 40s. 6d. and 

9s. 6d. 


Few contracts for Spanish ore are being placed at _- but 
the market for this article is nevertheless strong. The price of 
Campanie ore delivered in the Clyde is ]4s. 9d., while Rubio is 
quoted at 9d. per ton less. The inquiry for Scotch hematite pigs 
for steel working purposes is brisk, and prices are reported to have 
become firmer within the last few days. 

In the steel trade there is a continuance of activity and a rather 
more confident tone, although it is felt that the business is too 
much dependent on orders connected with shipbuilding. Ship 
plates are quoted at £6 10s., boiler plates £7, rivets £6, and angles 
+5 10s., less the usual 5 per cent. discount. 

There is an improved feeling in the malleable iron department. 
Both makers and merchants report that inquiries and orders are 
more numerous and encouraging than for a considerable time past, 
and this remark applies to the foreign as well as to the home 
department of the trade. The improvement is so manifest that 
manufacturers have raised their prices since last week about 2s. 6d. 
per ton. Subject to the usual discount, best bars are now quoted 
at £5 2s. 6d., common bars, angles, and rivets £4 1ds., nuts £4 10s., 
and plates £5 8s. 6d. There is an active business in sheets, and 
the mills are kept quite busy. Unbranded iron is dull, with very 
little business doing ; even the low price of £4 6s. per ton net does 
not attract buyers; but a revival is looked for in this department 
in the course of the autumn. 

The new vessels booked during the month made up fully 16,000 
tons, but this total is not quite satisfactory in view of the tonnage 
that has been launched. At the same time the state of the trade 
is more hopeful than it was a month or two ago, and it is hoped 
that further important orders may soon be received. 

There has been a good demand for shipping coal in the past 
week, and the steam coal trade is very active. Prices are firmer 
without actual change. 

The returns of the Associated Lanarkshire Coalmasters have 
now been received for June, and the average price of coal for the 





month shows no material change upon that of May. In accordance 
with the sliding scale therefore the wages of the Lanarkshire col- 
liers will remain unaltered during August. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE start of a new industry to obtain aluminium reminds me 
that though this metal is one of the most widely spread in the 
world, it is as abundant as anywhere in the shale beds of the car- 
boniferous system. Here is a chance for converting the immense 
tips of pit refuse in Wales to good account. The goldtieids of 
North Wales are gradually becoming important, but so far—and I 
state this from personal investigation—the engineering and mecha- 
nical appliances outside of the stamping, crushing, and retort-room 
are simple. There are no small locomotives, as at Festiniog, no 
well-arranged inclines, no serviceable trams. At Mount Morgana 
good round sum could be well spent, and as the promise of gold is 
plentiful this should be seen to. 

The fact of gold being in workable and ‘paying quantities at 
Mount Morgan has re-started the fever, and there are numerous 
openings being made, and tests taken. ‘The last is on the Vaynol 
estate, Bangor. The essential conditions are the lower silurian 
system, quartz and trap rock in conjunction, and there is strong 
probability that the vicinity of Snowdon, Cader Idris, and Holy- 
head will prove the richest tields. 

The coal trade continues firm and hopeful. Quotations are the 
same as last week, and little of the best steam coal is selling under 
10s. 3d. to 10s. 6d. at port. Small steam maintains its price of 
4s, 3d., and house coal is unaltered. Exports continue large. The 

rmanency of the house coal trade prices has had the effect of 

ringing a few properties in the market for sale, but I have not 
heard of any transactions having been completed. The fact is the 
Mynyddyslwyn coals are getting rapidly less in area, and are every 
year more valuable and less likely to change hands, The latest 
quotations are 8s. 6d. for large coal, and from 6s. 94. to 7s. for 
small. This is an unusually high price, and shows that not only is 
the coke trade good, but that the iron and steel works are busy. 

Patent fuel has been doing better of late. The last prices quoted 
were 8s. 9d. to 9s., and these were firmly maintained. 

As intimated, the tone of the iron and steel trade is good. For 
steel there is a better demand than iron, which seems gradually 
going out, only a small quantity of merchant bars being manufac- 
tured. In the matters of rails there is not much doing, though a 
hopeful feeling prevails that as there are large quantities being 
placed, foreign and colonial, Wales will get a share. 

Preparations are going on at Cyfarthfa for the blowing in of 
another furnace. This is a good proof in what estimation the 
capital steel of Cyfarthfa is held. The demand for steel bar keeps 
the works in full activity, and hence there is little time to develope 
the Cyfarthfa steel specialities as shown at Newcastle. The thin 
sheets of steel, thinner than tissue, ought to find a market. Wool 
from iron slag cinder, and ‘‘paper” from steel, are amongst the 
novelties of the age. 

An awkward accident happened at one of the Plymouth collieries 
last week. As an empty carriage was descending, a link of the 
chain snapped, and the falling carriage crashed through the landing 
of the 9ft. seam and prevented the egress of the men—450 in 
number—until the old pumping shaft was put in order. 

Iam glad to see that the coroner’s verdict against the Aber 
Colliery managers has been quashed. 

It is rumoured that the Morfa Copper and Silver Works, Swan- 
sea, are about to change hands. 

Business has been very brisk at Swansea port lately. In fact, 
all the Welsh ports are busy. Coal being in good demand, most of 
the other industries share the activity. 

At the Exchange, Swansea, on Tuesday, the tone was a con- 
fident one, and both in price and quantity there was no ground for 
complaint. 

Tin was quoted £87 7s. 6d. ; last quotations of tin-plates were 
not only maintained but prices are steadily looking upwards. The 
chief requirements are B s and Si steel plates, with 
coke tinning. Wasters are not in free demand, with 1s. less than 
primes. Coke tins and Bessemers are quoted 12s. 6d. to 12s. 9d. 
at port. Little of best Siemens can be had under 13s. 6d. 

The advance of Scotch pig 1s. per ton is a favourable sign. 
There is a good list of colliery movements in the district. The 
Bargoed Company is going to sink in the Sirhowy valley. At 
the Gilfach, new sinking operations are beginning, and the Brithdir 
seam I hope will be won. The mineral estates of the Western 
syndicate Eiynvi and Tondu, under Colonel North and the other 
directors, will also soon come to the front again. The Albion is 
now in full work, and the new colliery in the Caerphilly valley 
progressing. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron markets continue to enjoy a quiet firmness, which is 
not a little assisted by the large amount of orders which have been 
given out by the State railways for materials of all kinds, and 
which is shortly likely to be greatly increased, though even then 
experts consider the quantity ordered far short of what was really 
required to make up the deficiencies of former years. Export still 
remains one of the weakest points. In pig iron, if anything, 
there is a trifle more movement in native make, but it does 
not come up to the expectations formed a short time back, 
nor is this to be wondered at when it is seen that more has 
been imported the last half year from England by 64,000 t. 
than the half year preceding, which is laid to the account of 
the working of the crude iron combination ; so it is an ill wind 
which blows nobody any good, for whilst the furnaces here lose 
about 24 million marks, England gains them. Either prices of 
forge pig, especially, will have to come down shortly or output 
must be curtailed. For wrought iron a few more specifications are 
coming forward, notably in the Rhenish-Westphalian districts, but 
the convention has never yet been able to supply the covenanted 
works with anything near enough orders to keep them regularly 
going, and the conventions may, as a whole, be proclaimed big 
failures, in spite of the triumphant trumpeting with which they were 
introduced tothe admiring public in this country. The Silesian works 
have experienced no lack of orders, and have till nowdone better than 
their quasi rivals in the West, for there the market is still reported 
steady and satisfactory, furnaces, forges, rolling mills, steel works, 
foundries, and constructive iron and boiler shops all being well 
employed, at better prices than can be procured in the western 
districts. The neighbouring market of Austria is also very brisk 
indeed, a good barvest having been housed in Hungary. In 
Belgium, Luxemburg forge costs 48f. p.t. Manufacturers are 
petitioning the State to let forge pigs enter free of duty, 
which, of course, has called forth a counter protest from 
the smelters. Wrought iron bars and steel rails are dull, but 
girders cannot be got out of hand in sufficient quantities for 
the demand, and it seems likely that new mills will be 
laid down and others again started on this article now that 
the Belgian manufacturers have convinced themselves that no com- 
petition in steel girders from England will injuriously affect their 
present trade. As these Belgian girders are smyrna d made 
partly or wholly of Cleveland ps iron, and the rolls for them are 
at least often made in England as well, it does seem incredible that 
no English firm has had the enterprise to cut the Gordian knot, 
and speculate in a set of rolls for rolling iron girders, in order once 
for all to shake off this rivalry for the whole’ matter must lie 
in the stock of rolls, provided always railway rates once become 


e 





| tion elapses in Novem 


uitably arranged, so as to give the foreigner no undue 
advantage, It is well known that Belgian girders are little better 
than if they were made of cinder, “es that they could be beat. 
The market in France is quite flat, and the newest idea there is to 
build a theatre entirely of iron, to match the Eiffel tower, perhaps, 
also presumably to give the Paris iron trade a fillip. The cla Four- 
chambault ironworks were closed, and the employés paid off on 
the 25th ult., and another ironworks, employing 600 hands, also 
came to a standstill a fortnight ago in the Lorraine district. In 
Rheinland- Westphalia iron ores keep in brisk demand at the prices 
noted last week. The absence of the American demand causes 
spiegeleisen to remain very dull, and the home demand, though regu- 
lar, is not great nor sufficient to permit the furnaces to keep on 
making it ; so many of them have turned on to other sorts, and still 
stocks are increasing, if not largely, at present. The 10to12 per cent. 
grade is quoted M. 56 p.t. Forge pig is not called for by the forges 
in sufficient bulk, so here again stocks are accumulating. There may 
be a trifle better demand apparent, but at depressed prices, for it is 
being sold in the Siegerland at M. 46 to 47 for best sorts, while in 
Westphalia the combination price of M. 50 to 51 p.t. is adhered to; 
for how long this will last can only be a question of time. Foundry 
pig, noted at M. 51 to 57 for the three Nos., finds moderately gocd 
consumption, while in the demand for Bessemer and basic pig 
there is no material change to note, but the prices have become 
less firm, and stand nominally at 54 to 55 and 48 respectively, 
Luxemburg forge being at 38°70 to 40 p.t. The total output for 
June was 350,404 t.; forge pig and spiegeleisen 172,889, Bessemer 
pig 33,952, basic do. 102,594, and foundry 40,969t.; against 
320,760 last June ; from January Ist to June 40th, 1888, 2,196,714 t., 
against 1,848,481 t, last year. The domestic demand for wrought 
iron could be brisker with advantage to the rolling mills, but they 
reporta little moresatisfactorily than of late, while as forexport orders, 
if any came, they could not be executed without a considerable loss, 
for the nominal price at the ports has got down to M. 103 about, the 
inland one being 125 to 1274 p. t. Girders and building sections of 
all sorts are in excellent request, while hoops continue in a most 
depressed condition as to demand ; and although foreign orders are 
taken at ruinous figures, the mills cannot be kept nearly regularly 
at work, For all this, the quoted price is M. 1374 to 140 p. t. at 
works, Both boiler plates at M. 170 and tank ditto at 150 
are exceedingly firm, and the mills are so well employed that 
under six to eight weeks an order cannot be executed. In 
these there is a small export trade to note. At last the 
sheet trade a beginning to show some very slight 
improvement, as buyers are now more inclined to come forward 
since the sales syndicate has become a matter of fact. The West 
German Syndicate—for so it is styled—flatters itself that it can 
place the yearly output of 100,000 tons, which must be doubled 
till it stands on a firmer basis than at present, for up to this no 
arrangement has been come to with the Silesian and southern syndi- 
cates, on which everything will depend. As lowest list price 
M. 150 p.t. has been retained until the bureaux begin officially to 
act. The wire-rod trade is almost less satisfactory than when last 
reported, if that were possible, for no large supply of orders has 
been received at the mills in the meantime, but, on the other hand, 
the unwelcome certainty that when the present term of the combina- 
rnext, the most important works in the 
country intends to secede from it, which will probably seal its fate, 
as the retirement of the same parties caused the wire nail con- 


| vention to collapse, which, by the way, they are trying to re- 





galvanise. As for the wire nail trade itself, that is now, as regards 
the export prices, in the same miserably unsatisfactory condition 
it was in before the convention was formed last autumn. Even 
after its accomplishment the export prices caused a loss in manu- 
facture, though the wire rod convention allowed a bonus on wire 
used for export orders, so it is easy to calculate how this manu- 
facture now stands. Consumers in England, however, will not 
complain, as here again the ill wind blows in their favour. The steel 
works are quietly employed on the usual current articles, and as 
neither English nor Belgian houses have lately made offers when 
tenders were out, prices of rails have been a little more remunera- 
tive, and this abstinence on the part of foreign competitors has 
again led to the belief that negotiations are still pending with the 
object of creating a fresh international rail convention. Large 
orders for rails, &c., are on the point of being given out by the 
State. The wagon factories are all full of work, and yet another 
batch of 1500 freight trucks and covered vans will be given out at 
Cologne in afew days’ time. The boiler makers, constructive iron 
works, and especially the pipe foundries, are very busy ; while the 
machine shops are in general sufficiently supplied with orders; but 
profits are meagre, because the raw materials are now kept at such 
a high figure, in proportion to the selling price of the goods, 

There is such a scarcity of coal in South Russia that it has 
become a serious question whether the import duty on it should not 
be lowered. Foreign coal is cheaper now at Moscow than that 
from South Russia. There does not appear to be either enough in 
the mines or too little is opened out, and the labour and railway 
questions are having effect. 

The enormous consumption of basic slag meal may be measured 
when it is stated that in the last half of last year 120,547 t. were 
sold in this country, exclusive of the unknown quantity which 
was ship from England to the Baltic provinces ; 13,288 tons were 
exported. The weight of phosphoric acid contained in the above 
120,547 t. was equal to 20,500 t.—a further reason for a monument 
to Thomas and Gilchrist, 








LaUNcH OF THE STEAM Yacut SK&AN Dutv.—The steam yacht 
Skean Dhu, built by Messrs, Fleming and Ferguson, Paisley, 
for Mr. Sholto D. C. Douglas, made her ttial run over the 
measured mile on the 25th ult., and attained a speed of 104 
knots, being half a knot in excess of speed guaranteed. The 
engines, which are of the quadruple expansion type made by the 
on worked without a hitch, and gave the greatest satis- 
action, 


HrraM SIBLEY.—The death is announced of the well-known Hiram 
Sibley, the founder of the Sibley College of Mechanical Arts. He died 
on July 12th, from apoplexy, in his eighty-second year. The history 
of his life is a remarkable one, and shows him to have been the 
typical self-made American. He began life as a shoemaker at the 
age of sixteen ; this being distasteful to him, he entered a cotton 
factory, and subsequently tried wool carding and machine work, 
so that when he was twenty-one years of age he knew five trades. 
After a number of successful business ventures, Hiram Sibley assisted 
Professor Morse and Ezra Cornell in establishing the first tele- 
graphic line between Washington and Baltimore. Other inventors 
were stimula by Morse’s success, and soon many telegraph 
companies were established all over the United States, Mr. 
Sikley gradually succeeded in buying up their stock, and 
Telegraph Company, 


ultimately founded the Western Union 
acting as its president for sixteen years. The company started 
with 132 offices and a capital of 220,000dols. When Sibley left it 


4000 offices were in operation, and the property of the company was 
worth 40,000,000 dols. His next great achievement was the erection 
of a telegraph line from the Eastern States to San Francisco, But 
for the successful laying of the Atlantic cable, he would have 
united the eastern and western hemispheres by a land line eA om 
of Alaska and Siberia, As it was, the undertaking was abandoned, 
at a loss of 3,000,000dols. His other business ventures were of 
much importance also, and prosperous. When he retired from 
the Western Union, he settled permanently at Rochester, New 
York, where the last forty-five years of his life were chiefly spent. 
He was one of the incorporators of Cornell University, and has 
been one of the benefactors of that institution b ratory = Beige f 
College, now under the management of Professor Robert H. 
Thurston. His other benefactions are numerous, but he died a 
very wealthy man. 

















Ava. 8, 1888. 


THE ENGINEER. 


105 











NEW COMPANIES. 


THE following companies have just been regis- 
tered 


Adamant Stone Company, Limited, 


On the 23rd ult, this company was registered, 
with a capital of £18,000, in £10 shares, to acquire 
certain letters patent for Great Britain and Ire- 
land, dated the 9th June, 1884, granted to Alex- 
ander McLean for improv in the ld 
for moulding decorative or other slabs and blocks, 
and certain other letters patent granted to Alex- 
ander McLean for an improved means for com- 
pressing peat; and to carry on the business of 
manufacturing artificial stone in blocks and slabs, 
and the facture of cement and whiting, and 
compressed peat, The subscribers are :— 








hare: 
A. oa H. Grosvenor, 2, Oldford-street, London, 


. wip, 88, Bishopsgate- street, London, EC... 
St. George's Club, London, 8.W. 

E. Fs Hunter, Oriental Club, London, W ° 
A. Brows, 101, Leadenhall- street, London, ‘rE. C. 
R.. ig » 101, I ll-street, Lon- 
don, EC. +s 1 
J. Price, 58, Lombard- street, London, E. C.. os 1 


Most of the regulations of Table A — to 
the company. 





et tt 








Liverpool Shipowners’ Association, 

This association was registered on the 20th ult., 
as a company, limited by guarantee to £5 each 
member, to take over the business of an existing 
association of the same title, having for its object 
the preservation, protection, and support of the 
shipping and maritime interests. As the income 
of the association will be devoted solely to the 


furtherance of the objects, and not for division as | 


dividend or profit, the word ‘‘ limited ” is omitted 
from the title by licence from the Board of Trade, 
granted in pursuance of Section 23 of the Com- 
panies Act, 1867. The members of the com- 
mittee are:—Sir James Poole, Messrs. D. Ken- 
nedy, A. T. Parker, T. R. Shallcross, R. W. Ley- 
land, W. Bz. Sproule, J. Rankin, J. Chadwick, 
cis Rome, J. E. Anderson, J. H. Beazley, R. H. 
Dixon, J. H. Worthington, D. F. Fernie, and 
J. G. Nicholson, 





Wanzer, Limited. 

This company was registered on the 25th ult., 
with a capital of £90,000, in £5 shares, to acquire 
the business carried on by Richard Mott Wanzer, 
under style of the Wanzer Sewing Machine Com- 
pany, at 4, Great Portland-street, and to manu- 
facture and deal in cooking and heating appa- 
ratus, stoves, safety and other lamps, sewing 
machines, &c, The subscribers are :— 


Shari 
*E. C. Warren, 12, John-street, seas, naval 
architect 
*SirG. — Baden- Powell, M. P., 8, St. George’s- 


1 
PP gg noabey 1 
Drew Bear, 118, ; Queen’ Victoria- street, ‘fron 
merchant 1 
H. H. Gardener, 120, Queen Victoria- street, “army 
contractor . 1 
*R. N. Wanzer, 4, ‘Great Portland- street, manu- 
facturer.. . 1 
J. Pearkes, ‘278, "New Cross. ‘road, accountant .. 1 
G. Parrott, 12, Reighton-road, Clapton, solicitor 1 
The number of directors is not to be less than 
three, nor more than five; qualification, forty 
shares or £500 stock ; the first are the subscribers 
denoted by an asterisk ; remuneration—chairman, 
£250 per annum ; each director, £150 per annum. 
The board will also be entitled to 10 per cent. of 
the surplus | remaining after payment of 
10 per cent. dividend, 


Woodite Company, Limited. 


This company was registered on the 24th ult., 
with a capital of £50,000, in £10 shares, to acquire 
from Mrs, Annie Matilda Wood patent rights 
and trade marks relating to ‘‘ Woodite” and 
‘*Whaleite.” The subscribers are :— 


8 
*E. S. Inman, 13, Glazbury-road, West Ken- 
sington . 
"J, ~ ee tal CE., %, Westminster-chambers | 
W. Wood, 13, Delahay-street, 8S. W. ee 
8. Long, ©. E., 13, Delahay- -street, S.W.. 
*W. Brown, 19, Campden Hill-road.. 
Annie Matilda’ Wood, 13, Delahay- street 
T. H. Bartlett, Garratt Park, Wimbledon 
The number of directors is not to be less than 
three, nor more than nine, the first being the 
~~ denoted by an asterisk and Captain 
W. Clarke; Mrs. Wood may be appointed a 
Sammie after ‘the first allotment. The remune- 
ration of the board is to be £750 per annum, with 
an additional £100 in respect of each 1 per cent. 
dividend over 10 per cent., but in no case is to 
exceed £2000 per annum. 


tt et tt tt tt et 





Eagle Iron and Engineering Company, Limited. 


This company was registered on the 24th ult., 
with a capital of £6000, in £5 shares, to acquire 
the business carried on by Charles J. Bell, at 
Coventry, under style of the Eagle Ironworks 
Company. The subscribers are :— 


*J. J. Smith, Watford .. . 

*C. J. Bill, 9, Chepstow- ‘vill: As, Bay. nrater, brewer 
J. 8. Hepburn, 76, Cheapside, solicitor . 

*B. Cooper Smith, Coventry, engineer .. 

A. 8. Tomson, Coventry, ribbon finisher 

*T. Elliot, Coventry, ironfounder 

J. M. Dale, Coventry, ironfounder .. 

The number of directors is not to be ee: than 
three, nor more than five; qualification, £100 of 
the nominal share capital ; the first are the sub- 
scribers denoted by an asterisk and Mr. A. Doman. 
Messrs, T. Elliot and B. C. Smith are appointed 
Managing directors, at salaries of £200 per 
annum each, and will also be entitled to 25 per 
cent. on all profits made by the co’ mpany beyond 
a sum necessary for the payment of 5 per cent. to 
the shareholders, ’ 


Shares. 


tat tt tt et es 


Rose, Bray, and Company, Limited, 


This company proposes trading as manufac- 
turers of fire escapes and appliances for extin- 
guishing fires, and fire brigade equipment gene- 
rally. It was registered on the 24th ult., with a 
capital of £30,000, in £10 shares, and will adopt 


| C, Fell, farmer, Troutbeck Bridge, Windermere... 





an unregistered agreement of the 16th June, 


between George Bray, of the first part; William 
Rose, of the second part; and G. W. Melvin—for 
the company—of the third part. The subscribers 
are :— 

Shares. 


*F, Haworth, 28, High-street, Manchester, manu- 
facturer .. 

= ~ ay ‘Metropolitan Works, Salford, “Man- 
chei 

tO 8. . wii, Leighton House, Surbiton, ‘naval 


1 
1 
1 
ge, 3, Raymond- buildings, Gray’ ‘s- 
inn, retired builder .. oe 1 
G. H. Harrison, C.E., 4, Great George- -street 1 
G. Bray, Deptford- green, fire escape maker.. . 1 
G. W. ielvin, 8, eedeaheas road, caicaatsiaie engi- 
wee” (3 se . 1 
The number of Headnn is “a nw “ on than 
three, nor more than four, the first being the 
subscribers denoted by an asterisk ; qualification, 
thirty shares; remuneration, £2 2s. each for 
every board meeting attended, in addition to 
railway and other reasonable travelling expenses. 





R. H. Fell and Son, Limited, 


This is the conversion to a company of the 
business of bobbin manufacturers, carried on by 
R. H, Fell and Son, of Troutbeck Bridge, Win- 
dermere, Westmoreland. It was registered on 
the 19th ult., with a capital of £6000, in £10 
shares, The first subscribers are :— 

Shares. 
F. Fowkes, bobbin manufacturer, Ulverston 
A. Fowkes, commission agent, Allondale, Dids- 
bury, Manchester eS 
F. Gill, 9, Osborne- road, The Brook, ‘Liverpool oe 
4. % Whale, Westbourne, Lansdown- road, Dids- 
bury, Manchester 
M. Pickard, Lake Bank, Hawkshead, Ambleside 
R. H. Fell, bobbin manufacturer, a 
Bridge, Windermere... 


ee 


Registered without special articles, 








THE MANFRONI FREEZING 
APPARATUS.! 


Most of the existing appliances for the rapid 
production of ice in small quantities, for domestic 
and medical 8, involve the introduction of 
a rotating pf er containing the liquid or other 
substance to be frozen into the freezing mixture. 
In consequence of the friction between this cylin- 
der and the rough ice much unnecessary labour is 
expended in the use of the apparatus, and the 
withdrawal of the interior cylinder necessitates 
the removal of the freezing mixture and the 
repacking of the same each time the machine is 
used, The Manfroni apparatus obviates all these 
objections in a very simple way. The outer vessel 
containing the freezing mixture is furnished with 
a metal gauze screen to form the pocket into 
which the rotating cylinder drops. The gauze 
protects the cylinder from immediate contact with 
the rough ice, but enables the freezing mixture to 
act upon the substances contained in the inner 
cylinder, The —. can be withdrawn and 
replaced without disturbing the freezing mixture, 
and the production of ice takes place with great 
rapidity. Water can be frozen into perfectly 
transparent ice, free from air-bubbles, in three 
minutes ; and wine, milk, beef-tea, &c., can be 
readily solidified, 








SoutH KENsINGTON MusEUM.—Visitors during 
the week ending July 28th, 1888:—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. 
to 10 p.m.: Museum, 7773; mercantile marine, 
Indian section, and other collections, 5940, 
On Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. to 6 p.m.: Museum, 2208. 
Mercantile marine, Indian section, and other 
collections, free, 4937. Total, 20,858. Average 
of corresponding week in former years, 16,762. 
Total from the opening of the Museum, 
26,665,735. 


THE INVENTORS’ INSTITUTE AND THE SHONE 
SysteM.—On Saturday last the members of the 
Inventors’ Institute, under the guidance of Mr. 
Mackay, their honorary secretary, made an 
excursion to Henley, to inspect the Shone 
system of hydro-pneumatic drainage adopted 
there, They were received in the Town Hall by 
the mayor and town-council. Mr. Ball, past- 
mayor of Henley, gave a short description of the 
works, which was amplified by a few remarks 
from Mr. Shone, in which he pointed out the 
economy of his system and its perfect freedom 
from sewer-gas and bad smells. The sewage 
was conveyed through small iron pipes, 7in. in 
diameter, at steep gradients, to ejector stations. 
These ejectors acted in the capacity of a pump, 
and forced the sewage at a great velocity through 
a valve into a Yin. pipe by means of compressed 
air. This pipe conveyed the sewage up a rising 
ground, Ht a it was discharged into settling 
tanks, from whence it was put on the land. The 
system has been at work at Henley for a year, 
and is giving universal satisfaction to the inhabi- 
tants. Indeed at the July meeting of the Henley 
Town Council, Mr. Alderman Clements submitted 
to the meeting in a resolution that ‘the council 
also expressed its satisfaction at the successful 
working of the Shone system by which the 
sewage of the borough was automatically forced 
to an elevated site more than a mile from the 
town, at an actual cost considerably less than the 
engineers’ estimates of the gravitation 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
‘atents. 


Application for Letters Patent. 


*.* When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


20th July, 1888. 


10,492. Hotpers for INncANDEscENT Evecrric Lamps, 
C. 8. Snell, Saltash. 

10,493. MuLTipLe Evaporatinc Apparatus, T. Slaiter, 
London. 

10,494. Motor Enarnes, H. P. Hall, Manchester. 

10, 495. DAILY ADVERTISING CALENDAR, T. Fletcher and 

A. Clare, Manchester. 

10.4 496. Heat and Fue. Economiser, J. Battye, Batley. 

10, 497. Borties, &c., W. P. Bonwick, London 

10,498. PNeuMATIC Toy, T. P. Wood and J. Dick, New- 
castle- -on-Tyne. 

10,499. Hotpine Rees or Batis of Szwine Co1ton, 
8. Wash’ ington, Manchester. 

10, =: RANGE-FINDING, &c., INsTRUMENTS, T. Bolton, 


10,501. Tiprinc Carts, B. Jones, Birmingham. 
10,502, SELF-ACTING SAFETY Brake, G. Gopsill, Hands- 


worth, 
10,508, Ser-actinc Muves for Srinnine, B. Sykes, 
10,504, Sven and Sirtrnc Apparatus, C. R. Gorringe, 


10,505. INSTANTANEOUS MAKE and Break ELeEctTRIC 
SWITCHES, Leyt 

10,506. CENTRIFUGAL Pump, J. A. Radley, Lowestoft. 

10,507. Actuatina Jacquarp, &c., Macuines, C. H. 
Priestley and 8. and W. Deighton, Bradford. 

10,508. Liquip Merers, J. Mitchell, R. Laidlow, and 
and R. Maclaren, jun., Glasgow 

10,509. Steam Traps, J. T. Briddick, ns 

10,510. ComBustion of O1Ls, A. Dougall, Man- 
chester. 

10,511. Screws, J. M. Porter and J. A. Wright, Leeds. 

10,512. TeLescorpe Book Curr, T. McK. Anderson, 
Plumstead. 

10,513. Dress Makers’ Dress-curtinc Carts, T. 
Hawkins, London. 

10,514. Securine Epos Toots to Hanp es, T. H. Neal 
and W. B. Moyle, London. 

10,515. Winpow-ciass Setrine, J. V. Auth, London. 

10, 516. CABLE TRAMWAYS, J. More, jun., —— 

10, 517. Wasnine and Rinsino Macuines, E . Rogers, 
Maidenhead. 

10,518. BILLIARD TaBtEs, J. H. Smith, London. 

10,519. Construction of Canats, A. Pickard, London. 

10,520. ReciprocaL Fire-escaPe, C. Colwell, Great 
Yarmouth. 

10,521, Fountain Pennoupers, M. Smith, Manchester. 

10,522. Fixinc the Seats of Doo Carts, 8. W. and H. 
Graystone, London. 

10,523. CycuosTyLe Pens, D. or, London. 
10, 524. Exvecrric Raitways, B. J. B. Mills.—(The 
Bentley- Knight Electric Railway Co., United States.) 
10,525. WATER and FiREPROOF Froors, &c., A. J. 
Boult.—(A. F. W. Dohring, Ger og 

10,526. Lips for Drums and Vessexs, J. Johnson and 
R. G. Brook, cote 

10,527. Lirtine and De.iverine Bricks, A. J. Boult. 
—(C. C. H. Eichler, Germany.) 

10,528. LupricaTinc Arparatus, J. R. Williams, 
Liverpool 

10,529. Screwrxe the Sotes and Herts to Boors, T. 
Brining, London. 

10,530. Sarety Lock for Rattway Carr1iaGE Doors, J. 
Kaye, London. 

10,531. Points and Sienats on Raitways, 8S. T. Dutton, 
London. 

10,532. WaTER-cLoseTs, F, Genth, London. 

10, 533. RANGE-FINDER, R. C. Romanel, London. 

10, 534, FLexipLe STeaM Joint, H. Skelton and B. 
Sutcliffe, London. 

10,535. Screw Prope uers, R. W. Allen, London. 

10,536. AuToMaTIC MacHINEs, F. Lindenheim, London. 

10,587. ADsusTaBLE Recurninc Cuarr, A. Barton, 

10,538. Buttons for Oars, O. C. Mootham, London. 

10, 539. Unperrrames, V. C. di Tergolina, London. 

10,540. Puayinc a Game of SKILL, V. C. di Tergolina, 





London 

10,541. PLaviwe a Game of Skit, V. C. di Tergolina, 
London. 

10,542. PorTaBLE Forces, G. Cumming, London.— 
[Date applied for under Section 103 of the Patents, 
&c., Act, 1883, 22nd December, 1887.] 

10,543, PRESERVING DAMP Crops, J. Hawkins, sen., 
Wednesbury. 

10,544. FiusHinc Tanks and CisTerns, F. 8. Winser, 
London. 

10,545. Boots, H. Clarke, jun., London. 

10, 546. GLoves, C. R. Spall and E. Scoones, London. 


10, 547. PLiers, W. R. Lake.—(M. G. Crane, United 
‘States. 
+ ie Destroyinc Composition, J. Wright, 


mdon. 
10,549. Stanp for Ho.pine Brean, &c., J. W. Dixon, 
Sheffield. 


Qlst July, 1888. 
10,550. Gear for Acruatine Fanuicuts, J. Pullar, 


ndee. 
10, soe Heatine Bakers’ Ovens, T. Gasgarth, Liver- 


101552. Looms, F. W. Jepson, Halifax. 
10,553, ARTICLE of WEARING AppaREL, J. J. Hunt, 
Penzance. 
10,554. Rerriczrator, F, N. Mackay and A, G. 
Christiansen, Liverpool. 
10,555. WATERING GaRDENS, H. Lucas and W. Rowley, 
Birmingham. 
10,556. on for Syrinces, H. Lucas and W. Rowley, 
ham, 
~ 557. REGULATING Supp.y of Water, W. Iredall and 
J. Haigh, Huddersfield. 
10, 558. LOZENGE Cutters, J. P. Wright, York. 
10,559, CLEANING LozENGE Currer, J. P. Wright, 


York. 
10,560. Breacuina Ory Corton Waste, F. Law, 


Rochdale. 
10,561. Licntine Fires by Coat Gas, &c., W. Hoyle, 
ersfield. 

10 ~~ ca &e., C. J. Dumoulin and J. Lauriot, 

10, 363. meer and Snox, W. Griffiths, London. 

10,564. Hay, &c., PRESSING Macuinery, G. Woodville, 
Manchester. 

10,565, CommunicaTina to Enarne Drivers, A. Towers, 
Liver e 

10,566. VeLocrpepes, J, Harper and C. Retallack, 
London. 

10,567. HARDENING Fett, W. G. Bywater and T. B. 

Leeds, 





pared for draining the borough in 1883.” The total 
expenditure incurred by the town for the drain- 
age works on the Shone system was £19,255, 
from this various sums had to be deducted 
that did not come into the drainage scheme, such 
as the purchase of cottages, cok the legal ex- 
penses, &c. This left in round numbers £16,000, 
and when compared with the estimate of Mr. 
Baldwin Latham for £20,000, it showed a clear 
saving of £4000, This resolution was passed 
without dissent. After inspecting the drainage 
works and settling tanks, the party proceeded 
in two steam launches down the river to Cliefden 
Woods, and from thence on to Taplow, where 
dinner was served, Notwithstanding the con- 
tinuous rain a very pleasant day was spent. 





1 Proceedings” Inst, Civil Engineers, vol. xci., 1888, 





10,568, ELEcTRIC BELLS, F. H. Royce, Hulme. 

10,569. Hinars, &c,, H. Stevens and W. Ames, Bir- 
mingham. 

10,570. Punieys, A. Paget, Radmoo-. 

10,571. Pranos, H. R. Schrieber, London. 

10, 572. CoNTROLLING TRAIN-LIGHTING DyNamos, &c., 
J. H. Wooaward, B. M. Drake, and J. M. Gorham, 

London, 

573. Factuitatina the Use of Liquip Furi, G D. 

Moffat, London. 

~ 574, Ratener, J. Beaton, jun., Pollokshaws by 


10, 


103 575, pee FRICTION APPARATUS, J. Adams, Dawlish. 
10, neo oa Bearinos, G. C. Ogle and W. Ogle, 
mdon. 
10,577. Corset Fastenines, W. P. Thompson.—(W. Mf. 
Ducker, United States.) 
—_— CoLLaPsIBLE Suurters, &c., A. Dunderdale, 
10, ane. Pein Packets, W. Blake, H. Blake, and J. 
Bartholomew, Liverpool. 





10,580. Hinces, W. P. Thompson.W. M. Duckr, 
United States. ) 
10,581. Governors, J. J. Tyrrell and P. Deed, London. 
10, oa Apparatus for Railways, C. Wells 
ndon 
10,583, Couptines, F. B. von Alten, London. 
10,584. Connectinec TeLePHoneE Circuits, F, R. Welles, 


mdon, 
10,585. hme, “MILLS, F, Koerwin and V. Clément, 


10,586. ‘Beocus or Siass for Pavinc, A. McLean, 
London. 

10,587. Mittstones, O. Zimmermann, A. Béttcher, and 
W. Kohler, London. 

— Savino Lire, H. E. Davies and J. Jeans, Loun- 

on. 

10,589. Mirror, F. W. Oliver, London. 

10,590. WHEEL, F. Oppenheim, London. 

10,591. Sreex Cuains, F. Siemens, London. 

10,592. Recorpinc NumBer of Tickets So_p, T. W. 
Redford and A. Holden, London. 

10,593. Wraprer, A. E. Levi, London. 

10,594. Propeciinc Suips, A. Damaskinos, France. 

10,595. Vermin Traps, C. Warren, London. 

10,596. CHANGING ADVERTISEMENTS, V. M. Posse, Lon- 


don. 
—_, Toys, F. Jewell, E. C. Garnham, and 8. C. Joyce, 


mdon. 

10,598. Writinc Paper, K. M. Tata, London. 

10,599. Enve.ores, K. M. Tata, London. 

10,600. GLoves, R. G. Kipling, London. 

10,601. ANTI-CORROSIVE COMPOSITION, 

mdon. 

10,602. AUTOMATICALLY DELIVERING a CicarR, &c., J. 
Breeden, London. 

10,603. Feep-waTeR Heatina Apparatus, L. Hussey, 
London. 

10,604. Ecements for Seconpary Batreries, I. A. 
Timmis, London. 

10,605. SmitHs’ Heartus and Forezs, F. T. Statham, 
London. 


R. Turnbull, 


23rd July, 1888. 


10,606. Rance Finpinc, G. F. McMunn and J. D. 
Lynam, London. 

10, wb _— re WHEELS of Bicycues, J. B. Dunlop, 

as 

0,608. Lawn-Tennis Poxes, W. Sanday and H. Parr, 
se edel liffe-on-Trent. 

10,609. BeLLows for PorTaBLE Heartus, W. Logan, 
Monkwearmouth. 

10,610. Locks, J. Kaye, Bradford. 

10,611. Buckxez, P. A. Martin, Birmingham. 

10,612. ComprnaTion BicycLe Rest, &e., D. Marshall, 
Cheltenham. 

10,613. Inrants’ Cuairs, D, Burns, Carlisle. 

10, 614. SeLF-acTING PROPELLER VENTILATORS, J. 
Howorth, Manchester. 

10,615. Penci, SHARPENER, H. Edgarton and L. L. 
Tower, London. 

10,616. VENTILATED LAWN-TENNIS Bat, H. W. Cave.— 
(S. Cave, Ceylon.) 

10,617. Fastenines of Buck Es and Cuasps, 8. Atkins, 
Handsworth. 

—, Spinpie Srup, R. Calvert and J. Farrow, 

0. 


mn. 

10,619. ArmMouRING AsHLARS for Forti¥FIcaTions, J. 
Kleinpeter, London. 

10,620. Connectinc Forks to HanDLEs, J. Ockermuel- 
ler, London. 

10,621. Specta Cuarr Support for SLeePers, E. Neal, 


mdon. 
10,622. Fezpinc Pens with Writine Fiuips, F. Pud- 


ney, London. 
10,623. Setr-acrors, G. Josephy, London. 
10,624. Buttons, R. Baird, 
10,625. CorKING MACHINES, . 2 Read, London. 
10,626. Erriciency of Heat ENGINES, A. Fehlen, 
London. 
10, = INCORRODIBLE CONNECTION to CARBON PLATES, 


L. J. Dopping-Hepenstal, Woolwich. 
10,628. Lamps, T. Woodward, London. 
10, 629. Rance Finpers, W. F. Stanley, London. 
10,630. Curtain Suspenpers, E. Harvey, London. 
10,631. Nicut SiGNALLino, E. Kaselowsky, London. 
10,632. Lamps, J. Martin, London. 
10,633. Raza, W. Hitchcock-Spencer, London. 
10,634. Roiiinc Fiax, J. McK. Horner, London. 
10,635. Raga, J. Papleux, London. 
10,636. Strainer, A. H. Bowman, London. 
10,637. PLates for AccumuLaTors, G. Havenith, Lon- 


don. 

10,638. Steam Borters, R. Dawson and G. R. Candelet, 
Manchester. 

. Boats, A. M. Wood, London. 

Scuoot Desks, F. T. Selander, London. 

. Nut SHapina, V. Rhodes, London. 

. SELF-LOCKING Puate, J. Lodge, London. 

. Fastenine Boxes, W. H. Welshman, London. 

. Composition for SitveRING Guass, A. Trotet, 
London. 

10,645. Compressep Air Morors, P. Giffard, London. 

10,646. BaLance WHEEL, E. de Pass.—(F. Balavoine, 
Switzerland.) 

10,647. MANUFACTURE of Markino Ink Pencits, J. 
Hickisson, London. 

10, Rigby, Lo —— bn Forniture, G. J. May and W. 

10,649. Tee oo. W. Stranders and Faudel Phillips 
ani ms, London. 

10,650. OPERATING MECHANICAL Toys, A. U. Argles 

mdon. 
__ Sarety Hotper for Fire-arms, C, C. B. Whyte, 


mdon. 

10,652. CLeanine Grain, H, Imray.—{T. W. Carr, New 
South Wales.) 

10,653. Dye, C. D. Abel.—(Actien Gesellshast fiir Anilin 
Fabrikation, Berlin, Germany.) 

10,654. Arc Lamps, W. R. Mortimer and J. Holloway, 
London. 

10,655. Wasnminc GRANULAR Susstances, C. D. Abel.— 

, 





(Messrs. Langen and Hundhausen, Ger many.) 
10,65 STUFFING-BOXES, G. A. de Penning, London. 
10,657. Extractinc Zinc from Pyrites, J. Perino, 


London. 
10,658. Stuns, &c., J. C. W. Jefferys, London. 
10,659. Cigar PieRcER, J. Cobbe, London. 


24th July, 1888. 


10,660. Lamps, H. J. Allison.—(Rochester Burner Con- 
pany, Incorporated, United States.) 

10,661. PHonocrara, G. C. Bingham, London. 

10,662. BURGLAR ALARM, A. Tite, ya 

10,663. BURGLAR ALARM, A. Tite, Croydo' 

10,664. Toy for PLAYING "GAMES, F. Tavehant and J. J 
Webb, Birmingham. 

10,665, *TURN-WREST Piovens, R. Bawden, South 
Molton. 

10,666. SwitcuBack TELEGRAPH, H. Ridley and J. 
Skeldon, Bolton. 

10,667. PerroLeum, &c., Enornes or Motors, C. R. 
Binney and H. A. Stuart, Bletchley. 

10,668. ORE ConcENTRATORS, F. B. Morse, London. 

10,669. AspHALT for Pavements, &c., G. A. Herdman, 


mdon. 

10,670. RamLway CARRIAGE and other Doors, C. E. 
Bennett, Manchester. 

10,671. Removing Nicotine from Piers, H. Dewy 
Gloucester. 

10,672, SMALLWARE Looms, T. Hirst, Manchester. 

10,673. SELF-LOCKING WINDOW SAsH Fastener, R. 


right, London. 
10,674. CisteRNS for FrusHine Urinats, T. and J. 
Holt, Live . 
10,675. Merat Bextine for Macuinery, W. G. Cowli- 
shaw, Longport. 


10,676. TRONING Macuines, H. Fabian, London. 

10,677. Hyprocarson Lamps, G. Asher, Birmingham. 

10, 678. Gas Furnace, R.S. Casson and B. Talbot, jun., 
Hadley. 

10,679. Doors and Snogs, A. Hawley, London. 

10, ,680. Macnines for Makino Fisning Nets, J. 
Wilson, Glasgow. 
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10,681. Tosacco Pipes, J. Dawson, Sheffield. 
10,682. Scorrne or INDENTING CaRpBoaRD, L. Gunn 
and E. Rice, London. 
—, Rar_way Foe Siena, G. R. and C. A. Rollason, 
ndon, 
10,684. Burninc Perroteum, L. P. Guignard and J. 
Schweizer, London. 
10,685. Reramsinc Surrt Fronts in Ssape, P. E. 
Evans, London. 
10,686. CaNDLE SHape Ho_Lper and EXtTINGuISHER, C. 
E. Green, London. 
10,687. Cuarrs, F. J. Bantin, London. 
10,688. ApverTisino, B. J. Davenport, Birmingham. 
10,689. Cueck for Turnstives, R. K. Day and R. H. 
Ward, London. 
10,690. System for ELecrric Batrery, A. H. Gladwin, 
London. 
10,691. ELecrricaL Transmission, A. J. Boult.—(J. F. 
McLaughlin, United States.) 
10,692. Brypers, W. E. Weeks, London. 
10,693. Rovinc Frames, W. P. Thompson.—{F. Otling- 
haus, Prussia.) 
10,694. Baskets for Borrtes of Spirits, D. Johnson, 
Liverpool. 
10,695. — W. P. Thompson.—(J. E. Buchan, 
ictoria. 
10,696. Packrne Carrrinces, W. P. Thompson.—(H. P. 
Blirell, United States.) 
10,697. Lyprcatinc Dravuoxt of Vessets, E. E. West.— 
(RK. de Macrtua, Spain. 
10,698. Ovens or Furnaces, B. Hill and J. W. Rees, 
Liverpool. 
10,699. Hot-water RapiaTors, W. P. Thompson.— 
(A. Giles, United States, and E. S. Manny, Canada.) 
10,700. Markine TextTiLe and other Arricies, 8. J. 
Jaffé, London. 

10,701. Recistertnc Bituiarp Scorgs, &c., J. Hope, 
Liverpool. 

10,702. Rartway SicNatiinc Apraratus, J. Hunter, 





London. 

10,703. New Game, H. Hutchins and R. Pettigrove, 
London. 

10,704. Type Live Howpers, J. C. Mewburn.—{L. K. 
Johnson and A. A. Low, United States.) 

10,705. Mantet Borpers, D. Evans, London. 

10,706. Wirspow Frames, G. Evans, London. 

10,707. Converters for Iron and Sreet, J. Sheldon, 
London. 

10,708. Crimprne Macaines, J. F. K. O'Connor, 

mdon. 

10,709. Sieves, R. Haddan.—({ W. Seck, jun., Germany.) 

10,710. Canister Sort, J. A. C. Edgley, London. 

. Rotary Enorves, 0. Kohn, Lendon. 

712. Buocks and Tackug, O. Kohn, London. 

713. Ore Separators, A. P. Granger, London. 

. Steam Borers, H. C. Vogt, London. 

715. CorruGaTep SHEeet Metat, W. H. Luther, 

Ww. 

10,716. Sprra, Washers, H. A. Harvey, New Jersey. 

10,717. Rottmye Mixus, J. K. Bealey and 8. Adams, 
London. 

10,718. Scissors, E. Peters, London. 

10,719. Curtine Susstances, C. F. Leopold and W. W. 
Supplee, London. 

10,720. Dryisc Materiats, H. H. Lake.—(7. R. Howse- 
man and C. B. M. Sprowles, United States.) 

10,721. Sarery Appiiances, A. V. Newton.—(A. Nobe?, 
France.) 

10,722. Expiostve Compounps, A. V. Newton.—(A. 
Nobel, France.) 

10,723. Tramcars, P. A. Newton.—(£. Ambrose, New 
South Wales.) 

10,724. Cartrincgs, J. Y. Johnson.—(F. C. Glaser, Ger- 
many. 

10,725. Mitktne Stoots, J. Rees, London. 

10,726. Tres, J. 8. Lea, London. 

10,727. Cuains, A. H. Chapman, A. J. White, and B. 
Shepherd, London. 

10,728. Basy Watxkers, W. H. Wheatley.—( W. Lane and 
A. Doney, United States.) 

10,729. Lanpine Fisn, W. F. Beart, London. 

10,730. Firinc Gear, A. Noble, Newcastle-upon-Tyne. 

10,731. Presses, C. Duckering and W. Fox, London. 

10,732. Presses, M. A. Knight, C. Duckering, and W. 
Fox, London. 

10,733. PLoucus, G. Downing.{C. Crépelle, France.) 

10,734. Lockets, F. W. Hayward and F. Mills, London. 

10,735. Cookinc Service, R. Love, London. 

10,736. Matrices, J. R. Rogers, London. 

10,737. Hotpinc Main Sprines of Watcues, H. H. 
Lake.—(American Waltham Watch Co., United States.) 


25th July, 1888. 
a. Openine Borties, R. Holliday, West Brom- 


wich. 

10,739. Dossy for OperaTinc the Heaps of Looms, 
R. H. Place, Halifax. 

10,740. Encrses for Controiiinc the Enoines of 
Rouurne Mitts, F. W. Stoker, Bradford. 

10,741. CLarionets, G. F. Grechi, Bristol. 

10,742. Gas Cocks, G. Stubbs, London. 

10,743. Pirtar Extension Sranps, T. Norton and 
F. R. Baker, Birmingham. 

10,744. Presses for Pressinc Hay, &c., J. 8. War- 
burton, Preston, Lancs. 

10,745. DISPLAYING ADVERTISEMENTS, J. A. Campbell, 
Glasgow. 

10,746. TumBLERS, H. Bramhall, Sheffield. 

10,747. Raitway Burrerine, E. C. Ibbotson, Sheffield. 

10,748. Gas Motor Enoines, H. Campbell, Halifax. 

10,749. CanpLe Ho.ipers, E. Tonks, London. 

10,750. Borter Furnaces, W. J. and D. Graham, Man- 
chester. 

—— Serr and Cotzar Stroup, 8. H. Collins, Wel- 


mn. 
10,752. Takrne Crives orr Matt, C. E. Mumford and 
. Hearn, Bury St. Edmunds. 

10,753. Pickers for Looms, J. Greenwood, Man- 
chester. 

10,754. WaLkrne Stick, J. Rose and N. and E. Brough, 
Birmingham. 

10,755. VENTILATORS, T. G. Normanton, Barrow-in- 
Furness. 

10,756. Gas Goze, A. Butterworth, London. 

1 Parnt, F. Wendling, London. 

Fipre, C. Huelser.—(0. Brociner and B. Iecovits, 







,759. Sow Boxes in Sizinc Macurivnes, W. H. A. 
Smalley, Halifax. 

10,760. Snip PRopetiers, G. Chapman, Glasgow. 

10,761. Coverinc Steets in Corsets, W. Lees.—(G. P. 
Farquhar, New Zealand.) 

10,762. Hat Brims, G. Atherton.(R. Eickemeyer, 
United States.) 

10,763. Steam Pires, P. Denny, jun., Glasgow. 

10,764. ExTincuisHEers for Lamps, A. H. Griffiths, 
Birmingham. 

10,765. Packino Cass, J. Latorre, London. 

10,766. Arc Lamps, J. Kent, London. 

10,767. ELevator and Winp-cavce for Rirtes, A. B. 

illiams, Blackheath. 

10,768. UMBRELLA Fastener, C. W. Mountfort, C. A. 
Mountfort, and G. W. Fowles, London. 

10,769. SypHons for AERATED Liquips, G. Ferrand and 
G. Goettl, London. 

10,770. Door Fastener, H. L. Hind, London. 

10,771. MetHop of Propetiinc Boats, R. Werner, 
London. 

10,772. Lamps, A. Hart, Glasgow. 

10,773. Wire Mats, W. W. Bostwick, London. 

10,774. NewspaPeR Howpers, H. H. Lake.—( Messrs. 
Wirth and Co., Germany.) 

10,775. Cookine Vesseis, O. T. Nielsen, London. 

10,776. Boots, H. B. Livingston, London. 

10,777. Steam Borers, N. B, Clark and F. B. King, 
London. 

10,778. Pocket Cartripce Extractors, E. Nowill, 





on, 
10,779. AppaRaTUs for Movine Incorts, &c., D. Davy, 
ondon. 
10,780. Automatic Macuines, J. P. O’Brien and H. 
per, London. 
10,731. Botriixc Tap, J. Brown, London. 





10,782. Ececrric Meter, H. W. Miller, London. 

10,783. Curative Preparation, C. Brett and P. P. 
Kipping, London. 

10,784. Apparatus for DisTRiBUTING Manure, R, Hall, | 


ndon. 
10,785. Manuracture of Potassium, W. G. Foster, | 


ndon. 

10,786 _ P. Haddan.—(W. B. Allyn, United 
States. 

10,787. Cuarces for Macazine Guns, C. Thompson, 
London. 

10,788. Tris, R. K. Day and R. H. Ward, London. 

10,789. Fiasks, W. T. Wright, London. 

—, Apparatus for Tittinc Casks, F. J. Flisher, 

ndaon. 

10,791. Rotter Burnp Firtios, J. Partridge, London. 

10,792. Gioves, R. G. Kipling, London. 

10,793. ExtincuisHinc Lamps in Caretiergs, H. 8. 
Dean, London. 

10,794. Retrevinc Horses from Srrarnys, J. Record, 
London. 

10,795. Propuctne Dancino Motion, A. Edwards and 
J. Marshall, London. 

26th July, 1888. 

10,796. APPLYING, &c., Woot upon Sitk Net Fabrics, 
T. Bills, London. 

10,797. Furnace Doors, J. Proctor, Manchester. 

10,798. Ovens, G. D. Jefferson, Hull. 

10,799. Bicycies, T. E. Webb, Manchester. 

10,800. Apsustinc GoveRNons of Steam Enoines, A. 
Earnshaw, Halifax. 

10,801. Traps for Sanitary Purposes, G. A. Garrett, 
Newcastle-on-Tyne. 

10,802. Ercnine Guass, E. J. Shaw, Walsall. 

10,803. REFRIGERATING LuBRicaTING O1Ls, D. Craw- 
shaw, Manchester. 

10,804. Arracutnc Hanpies to Brusues, J. Stead, 
Manchester. 

10,805. InLeT VentiLaTtors, T. G. Normanton and 8. E. 
Major, Barrow-in-Furness. 

10,806. Trays or Warrers, J. Tufnail and H. J. Reid, 
Donnington. 

10,807. Forces, W. G. Cook, Bridge of Weir. 

10,808. Fry Wines for Anciinc, W. H. and H. Foster 
and W. H. Burrows, Cardiff. 

10,809. Lace-makinc Mac#ines, J. Gebbie and T. 
Mitchell, Glasgow. 

10,810. Rounp and Square Baskets, 8. B. Taylor, 8. J. 
Heys, and T. Humphreys, Cheshire. 

10,811. Jacquarp Apparatus, 8. Holdsworth, London. 

10,812. Raptators, R. A. Bradshaw, London. 

10,813. Receiving Payment and ADMINISTERING 
Evectricity, W. J. Woodward, London. 

10,814. Avromatic Coup.iines for RaiLway VEHICLEs, 
L. Bradshaw and J. Haddock, London. 

10,815. Rise DovsBLe and Twistinc Macuines, H. B. 
Arundel and W. Brocklebank, London. 

10,816. Foor Brake for Sarery and other Bicycies, 
W. H. Kitto, Plymouth. 

10,817. Repucine the Pressure of Steam or LiqurDs, 
G. Ralston, Heaton. 

10,818. Guass Section for INsERTION into BEEHIVEs, 
B. Skermer, Swanwick. 

10,819. Trres of Carriaces, &c., C. Challiner, Man- 
chester. 

10,820. Ventrne a Cask or Barret for Berr, &c., J. 
Keeble, Bury St. Edmunds. 

10,821. RarLway SiGNaLiine Apparatus, H. J. Reid, 


Donnington. 
10.822. Mepicrnat Tonic for Horses, &c., J. F. 
Brough, London. 


10,823. PRorocraPHic Cameras, W. O'Reilly, London. 

10,824. Preventinc SuHaxino of Winpow Sasues, C. 
Torkington, London. 

10,825. ApveRTisinG, E. W. Bunting, London. 

10,826. Bor_ers, M. Stock, London. 

10,827. Neckt1e Fastener, T. H. Goode.—(A. T. Stur- 
gess, Spain.) 

10,828. Looms, W., H. E., and J. C. Lupton, London. 

10,829. Pen Hotpers, W. Brampton, Birmingham. 

10,830. Joust for Hose Pires, H. L. M. Goodridge, 


mdon. 

10,831. Cicarettes, E. De Pass.—(A. Bauer end Co., 
Switzerland.) 

10,832. CALCULATING Macutves, M. Heam, London. 

10,833. Hotpine ARTICLES on Saips, W. M. R. Quick, 


mdon. 
—, Sreerrnc Gear, W. H. Wilson and W. J. Pirrie, 
mdon. 

10,835. Carts, J.C. Mewburn.—{0. Tiircke, Germany.) 

10,836. TRaNsMission GEARING, A. J, Boult.—(C. H. 
Schiirer, Germany.) 

10,837. Propucrse Semouina, J. U. Robertson.—(G. 
A, Buchholz, Frankfort.) 

10,838. BorTrLes, W. P. Thompson.—( A. Bertout, France.) 

10'839. Rartways, W. P. Thompson.—(W. and H. 
Rettig, Germany.) 

10,840. Fire-escare, L, Anidjah, London. 

10,841. Wire Rores, H, Johnsen, London. 

10,842, Fiusaine Urrinas, W. Davies, London. 

10,843. ARTIFICIAL FveL, F. F. Rateau, London. 

10,844. ReparkinG Boors, P. A. Staley, London. 

10,845. CoLourinc Matters, H. H. Lake.—(K. Oekler, 
Germany.) 

10,846. BustLx, A. Rosenthal, London. 

10,847. Hanp Rais, 8. Chandler, sen., 8. Chandler, 
jun., and J. Chandler, London. 

10,848. Lamps, W. ge London, 

10,849. Steer, M. A. Howell, London. 

10,850. Steet, M. A. Howell, London. 

10,851. Preventinc the PoLiution of the ATMOSPHERE 
in Rattway TunneEs, A. Anderson, London. 

10,852. TREATING ALcoHoL, H. 8. Bethell and A, Tack, 
London. 

10,853. KettLes, W. B. Brough, London. 

10,854. Frre-escapges, A. Lyon, London. 

10,855. Fotpinc Macuines, W. L. Wise.—(F. Martini 
and Co., Switzerland.) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


$81,136. Cork Rerarner, J. G. Hirsch, Milwaukee, 
Wis.—Filed December 12th, 1887. 

Claim.—{1) A cork retaining device comprising a 
strip of springy metal bent horizontally upon itself 
between its extremities to produce a flat top portion, 
rv, forming a/practically continuous plate to press upon 
and completely or substantially cover the top of the 





cork, and bent toward its extremities to produce 
vertically and outwardly rounded bails o, and spring 
clamping arms q, substantially as described. (2) A 
cork retaining device comprising a strip of springy 
metal bent horizontally upon itself between its ex- 
tremities to produce a flat top portion r, having the 
convolutions laterally contiguous to form a practically 
continuous plate to press upon and completely or sub- 
stantially cover the top of the cork, and bent toward 
its extremities to produce vertically and outwardly 


stantially as described. (3) A cork retaini 





rounded bails 0, and spring clamping arfhs g, sub- 


4+4, 





ng device 
a strip of spring metal bent horizontally 
between its extremities to produce a flat 
rtion 7, bent downward toward its rear edge to 


a 
upon itse! 
‘op 


t 
| produce a stop «2, and forming a practically con- 


tinuous plate to press upon and completely or sub- 

stantially cover the top of the cork, and bent toward 

its extremities to produce vertically and outwardly 

rounded bails 0, and spring clamp arms q, sub- 

stantially as described. 

381,150. Separator, J. J. Lowden, Boston, Mass.— 
Filed December 19th, 1887. 

Claim.—(1) A grease, grit, and water se tor, con- 
sisting of a body provided with removable perforated 
plates, and a receiver provided with an automatic 
discharge valve, substantially as set forth. (2) The 
body A, provided with perforated plates D, in combi- 


[381,150] 





nation with the receiver B, provided with a valve H, 
operated by a float, substantially as set forth. (3) The 
body A, perforated plates D, pipes /, bolts y and screws 
h, in combination with the receiver B and cover B!, 
the perforated plate E, valve H, rod G, and float F, 
substantially as and for the purposes set forth. 

$81,166. Weatuer-strir, J. Poyton, New York, N.Y. 

—Filed November 9th, 1887. 

Claim.—(1) A weather-strip cushion consisting of a 
tubular part c, having its edges a and re-enforced 
by an edge-binding ridge or cord s, in combination 
with a metallic binding-plate having one edge grasp- 
ing the re-enforced lap edges of the cushion, its 
other edge having a closed lup or fold forming a bear- 
ing upon the tubular part of the cushion at one side 
only of its lapped parts, substantially as described, for 
the pu specified. (2) A weather-strip consistin 
of a rubber tubular-formed cushion having its lappe 
edge parts re-enforced by a lateral edge-binding ridge 
or cord s,in combination with a metallic binding- 
plate m, having one edge formed with a or 


38,166] 
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turned-over part for the re-enforced lapped cushion 
arts, its other edge having a closed lap or fold, and 
naving between these formed edges a longitudinal 
ridge ——— forming a bearing upon the outer 
side only of the cushion-lapped parts, substantially as 
described. (3) A weather-strip composed of a rubber 
tubular part having its lapped edge parts bound by a 
metallic (gee placed "pon one side only of such lapped 
parts and formed with a semi-tubular edge part, 0 ol, 
for grasping the lapped edge parts, an inner under- 
lapped edge forming a bearing i, and a longitudinal 
bearing-rib », on its inner side, as shown and 
described. 
381,205. Recenrrative Gas-Lamp, C. FE. Bell, Green- 
jield, Ohio.—Filed October 1st, 1887. 

Claim.—The combination, in a regenerative gas-lamp, 
of inner air-tube J, screw-threaded at j j}, a screw- 
threaded nozzle, I K k, engaged with the thread j, a 
gas tube E, having branches, g, connecting with said 
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nozzle, and an outer air-tube, L, having a contracted 

end, /, and a series of arms, m, provided with a 
nut, M, that engages with the thread, /!, of said inner 
air-tube, as herein described. 


381,226. Coatinc Meta PLAtEs with TIN OR OTHER 
Merats, D. Edwards, R. Lewis, and P. Jones, 
Swansea, England.—Filed March 28rd, 1886. 

Claim.—The improved ess Of successfully and 
continuously coating me’ _ with tin, &c., which 
consists in inserting the plates one by one and each 
alone into a molten coating bath, keeping them 
separated while in the bath, them to remain 
therein at rest for like periods of time moving them 
forward in succession one at a time in the order in 
which they were inserted and without previously 


hanging their p in the bath, passing them 
through or flux composition above the bath, 
and inse other plates in the places of the cuated 


{381.226} 








plates as the latter are respectively removed, substan- 
tially as and for the purpose set forth. 
381,244. Uriuisinc Exnavust Steam, M. Honiyman., 
Grevenberg, Germany.— Filed January 20th, 1883. 
Clain.—The within-described improvement in the 
method of utilising exhaust steam, consisting in con- 
verting it into steam of a pressure higher than the 


381,244] 






































re in contact with 
t to mechanical com- 


€ it to 

heated surfaces and subjecting 

pression during its passage over said surfaces, sub- 

stantially as herein set forth. 

381,389. Bracket, H. P. Kochsmeier, Freeport, 1U.— 
Filed September 12th, 1887. 

Claim.—A bracket consisting of a single piece of wire 


atmosphere by causin 


talli 4 


ora rod of thickness bent to forma 
horizontal supporting arm having a shoulder or offset 
at its rear end terminating in a screw or other suitable 
means of attachment, and an eye at its forward end, 
an oblique bracing rod extending from said eye and 


381.389] 











terminating in a vertical rod having an eye at its en 
which engages with the shoulder or offset upon the 
end of the horizontal arm, whereby the vertical arm 
of the bracket is prevented from yielding and is main- 
tained in its proper position at right angles to the 
horizontal supporting arm. 


381,398. Dynamo-ELectric Macuine, R, H. Mather, 
Windsor, Conn.—Filed March 8rd, 1887. 
Claim.—(Q1) In a dynamo-electric machine, a helix 
which is wound upon a pole piece of the field magnet 
and is let into the face of said pole piece, substantially 
as and for the purpose specified. (2) Upon the — 
pieces of a field magnet, a number of helices which 


[381398] » 
iu! 





are wound around the horns of said pole pieces, sub- 
stantially as and for the purpose specified. (8) Ina 
shunt-wound dynamo-electric machine, two pole-piece 
helices, one of which is wound in the same direction 
as the field magnet and the other of which is wound 
in the opposite direction, substantially as and for the 





purpose specified. 
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INSTITUTION OF NAVAL ARCHITECTS AT 
GLASGOW. 


On Wednesday, the Istinst., the members of the Institution 
re-assembled inthe Corporation Galleries, where, under the 
presidency of the Earl of Ravensworth, they attended to 
the reading and discussion of the following papers :— 

The first, by Mr. William Parker, Chief Engineer 
Surveyor to Lloyd’s Register of Shipping, was on the 
subject of 


Correr STEAM Piprs ror Mopern Hicu-PrEssuRE 
ENGINES, 


In the course of this paper Mr, Parker said the s.s. 
Elbe was built in 1870 by Messrs. J. Elder and Co., and 
fitted with ordinary compound engines. In February of 
last year she was placed in the hands of Messrs. Oswald 
Mordaunt and Co., of Southampton, for the purpose of 
being fitted with new boilers to work at a pressure of 
150lb. per square inch, and of having her compound 
engines converted into triple expansive ones. This work 
was completed, and the vessel was running her official 
trial in Stokes Bay, when the main steam pipe abreast of 
the after boilers burst, and all in the stokehole at the 
time, numbering eleven persons, were killed by the 
sudden outrush of steam. Thes.s. Lahn is a new vessel 
built by the Fairfield Shipbuilding and Engineerin 
Company last year. In March last, while on her secon 
voyage across the Atlantic, her steam pi burst in a 
somewhat similar manner, but the loss of life was less in 
this instance than in the case of the Elbe. It was natural 
to suppose that the bursting of copper steam pipes, such 
as those of the Elbe and the Lahn, would be found to be 
attributable to defective workmanship or material, and 
that due care had not been exercised in the manufacture 
of the pipes, but these investigations go to show that 
elements of a very serious danger enter into the ordinary 
methods of making brazed copper pipes, especially when 
intended for high-pressure steam. The steam pipe which 
exploded on board the Elbe was 93in. diameter inside, and 
6ft. Gin. long, the thickness of the copper was ‘276in., cor- 
responding to No. 2 Imperial wire gauge ; it was brazed 
in the usual manner, with a lapped joint, and to all 
appearance seemed a well-made pipe. The copper had 
been obtained from a first-class manufacturer in Bir- 
mingham, and analysis has shown it to be chemically of 
the best quality. The pipe itself had been tested by 
hydraulic pressure on two occasions, once for the satis- 
faction of the builders to a pressure of 300 1b. per square 
inch, and a second time by the owner’s representative to 
350 1b. per square inch. These tests had been sustained 
in a perfectly satisfactory manner, and so far as could be 
judged, every care had been exercised by the makers to 

roduce as good a piece of workmanship as_ possible. 

est pieces were cut from the exploded pipe, and the 
copper away from the locality of the brazing was found 
to have an ultimate tenacity of 33,000 1b. per square inch, 
with an elongation before fracture of 33 per cent. ina 
length of 5in., so that the bursting pressure for this pipe, 
in its cold state, should have been about 1940 lb. per 
square inch, being thirteen times the working pressure, 
or, taking the actual thickness of the copper at the 
fracture as measured after the explosion, and which was 
found to be ;yin., the should still have borne an 
ultimate pressure of 1220 Ib. per square inch, or 8°8 times 
the working pressure. 

In order to ascertain the actual strength of the portions 
of the pipe adjacent to the exploded part, a piece of the 
pipe about 30in. long was cut from the portion still intact 
of the length which yap. and two other similar pieces 
were prepared from the next adjoining length of pipe. 
These short pieces were fitted with flanges and tested to 
destruction by hydraulic pressure, and in each case the 
pipe burst in exactly the same way, namely, through the 
copper near and parallel to the brazed seam, commencing 
near to one of the flanges. . The pieces taken from the 
same length where the explosion had occurred gave way 
under an hydraulic pressure of 780 lb. per square inch, the 
fracture exhibiting a granular and, in fact, a discoloured 
appearance. Of the two pieces cut from the next adjoin- 
ing length of pipe, one burst at 6001b. per square inch 
with the same granular and partly discoloured fracture, 
as if the metal had been injured or partially cracked 
through during the operation of brazing ; and the other 
burst at 1140lb. per square inch, the fracture being 

nular but not discoloured. This great diversity in the 
ursting pressure for pipes of the same dimensions and 
material, and the similarity in the character and position 
of the fracture in each case, together with the fact that 
the pressure at which the strongest of these lengths burst 
was still not more than five-eighths of the calculated 
—— aa seemed clearly to indicate that the 
material had been injured in the neighbourhood of the 
seam by the operation of brazing. 

Carefully examined through a microscope, the difference 
in the structure of the — in the neighbourhood of 
the brazing where the exploded pipe and those afterwards 
tested gave way, and the structure in that part of the pipe 
away from the brazing was very marked, and was clearly 
to be ascribed to the heating of the copper during brazing. 
Test pieces were cut from the pipe near to the brazed seam 
where the rent had occurred, and it was found that 
whereas the copper from other parts of the pipe showed 
a tenacity of 33,000 lb. per square inch, with an elongation 
of 33 per cent. in 5in., and 59 per cent. contraction of area 
as recorded above, in these pieces the tenacity was only 
24,418 lb. per square inch, the elongation only 4’6 per cent. 
and the contraction of area at the fracture only 13 per 
cent. This result was amply confirmed by testing other 
strips cut from the same locality ; they each showed that 
the copper near the brazing had lost its ductile qualities 
and much of its tenacity. 

Mr. Parker then proceeded to describe some experi- 
ments he had made with a view to determining the effect 
upon its ductility and tenacity by raising copper to a 
bright heat, and from these he concluded that should a 
copper pipe be over-heated during the brazing operation, 





and seeing that the metal becomes mwpers. / brittle at not 
much above the brazing heat, the pipe might accidental 
be cracked when in this brittle condition; and, althou 
the section of metal still remaining intact might 
sufficient to sustain the cold water test pressure, yet the 
hot steam and accompanying strains might develope 
and ye sy the crack, and the pipe ultimately give 
way at the working pressure. This he considered to be 
the true explanation of the explosion of the Elbe’s steam- 
pipe, and also that of the s.s. Lahn. A serious element 
of danger is thus shown to exist in the present practice of 
brazing large, heavy copper pipes intended to be sub- 
jected to the high pressures now so common. It is 
generally admitted that welds or brazed joints in any 
material must possess certain elements of uncertainty, and 
the above experiments show this uncertainty to be greatly 
increased in the case of copper worked over a fire. How 
to eliminate these elements of danger becomes an im- 
portant question. Various alternatives suggested them- 
selves, as, for instance, that the copper might be worked 
cold and the joint made by a rivetted seam, that brazed 

ipes might Ss served with wire or have strengthening 

nds fitted at short intervals—both of which systems he 

found are now resorted to—or that steel pipes might be 
used, the seam being rivetted. 

While these points were under consideration, he had 
brought under his notice by Mr. W. Elmore a method of 
making copper pipes of any required diameter, length, or 
thickness by electro deposition, and he was instructed by 
the Committee of Lloyd’s Register to proceed to Mr. 
Elmore’s works and witness the operations of making 
these pipes, with a view to reporting thereon for the 
information of the committee. The process is briefly as 
follows:—A mandril is surrounded by ordinary unrefined 
Chili bars arranged upon strong supporting frames in a 
depositing tank of sulphate of copper, and the copper is 
dissolved or decomposed, as will hereafter be explained, 
and is deposited in the form of pure << on the 
revolving mandril, leaving the copper in the form of a 
shell or pipe, of any thickness required, fitting closely to 
the mandril. When the required thickness has been 
deposited, the pipe and mandril are exposed to the action 
of hot air or steam, then the copper expanding more than 
the iron admits of the mandril being drawn, leaving the 
copper in the form of a pipe, without a seam. 

A burnisher or planisher, composed of a small square 
piece of agate, being the hardest and smoothest substance 
suitable and available, is supported upon proper arms and 
levers, and the agate is allowed to press lightly upon the 
surface of the copper on the revolving mandril. The 
burnisher is caused to traverse from end to end of the 
mandril by means ofa leading screw at any required 
speed. After it has traversed the whole length of the 
mandril, it is automatically reversed, and commences its 
journey backwards. The speed of the revolving mandril 
and the speed of the traversing burnisher are so adjusted 
or arranged that the whole surface of the copper is acted 
spon by the burnisher, the result being that every thin 
film of copper deposited upon the mandril must be 
separately acted upon, burnished, and sompressed into a 
dense and cohesive sheet of pure copper possessing a great 
amount of tenacity and ductility. 

While he was present at the works of Mr. Elmore, the 
patentee of this process, four pipes were made. The 
mandrils had been revolving in the baths for about 170 
hours, and the copper in this length of time had reached 
a thickness of ‘198in. The pipes were taken off the 
mandrils in his presence, and the ends of the pipes cut off, 
so as to presenta portion of the pipes acted upon by the 
burnisher. The remaining portion, or rough ends, shows 
the nodules, or rough copper, not acted upon by the 
burnisher, which is in a completely brittle condition. 

Comparing tests made upon samples of the electro- 
deposited copper, solid drawn copper, and rolled sheet 
copper, it appears that the tenacity in the normal state 
of these three descriptions of copper are 23}, 20}, and 14 
tons per square inch respectively. The very superior 
ductility of the pure electro-deposited copper is clearly 
shown by the manner of breaking, the elongation being 
chiefly confined to the neighbourhood of the fracture ; 
and whereas the contraction of area at the fracture in the 
solid drawn copper is 12°8 per cent., and in the sheet 
copper 45 per cent., in the deposited copper it averages 
72 per cent. In order to ascertain how deposited copper 
behaves as compared with solid drawn and ordinary sheet 
copper, and ‘how its strength and ductile properties are 
affected by the action of heat, such as is contained in 
steam pressures that are now common, experiments have 
been made, the results of which show that the electro- 
deposited copper, as well as the solid drawn copper, stood 
about 15 tons per square inch, while cold rolled sheet 
copper broke at about 10 tons at the temperature of 
390 deg. Fah. 

Mr. Parker concluded by saying that he found solid 
drawn pipes are now being made of larger diameter than 
hitherto, and he was not aware what the limit of their 
process of manufacture can go to; at any rate, there is 
no limit to which the diameters of the electro-deposited 
a age can be made. Many other advantages are claimed 
or these electro-deposited pipes, which he had not 
investigated ; but so far as steam pipes are concerned, it 
is obvious that absolute uniformity of density, thickness, 
and tensile strength, and true circular section—all of 
which are important qualities—can be obtained. It is 
also established that copper deposited under a burnisher 
can be varied in tensile strength from the ordinary 
granular form to a material having high tenacity, and as 
it obviates the necessity for the steam pipes being put 
into the fire for brazing purposes, the strength and safet 
at high steam temperatures may be still further increased, 
and if so, we shall be further gratified. 

In the discussion which followed the reading of this 
paper, Dr. A. Kirk, of the firm of R. Napier and Sons, 
said, in view of the fact that in all the numerous instances 
in which brazed copper pipes had been used for high- 
pressure engines there had been only two notorious cases 
of explosion, he considered that the usefulness of the brazed 





pipe is not yet exhausted. The quality of a braze 
joint depends entirely upon the skill and care of the 
workmen, and so far as he could see in view of the 
necessity of flanging large steam pipes and of giving them 
bended form, it will still be necessary to have them built 
and brazed. The advances being made in solid drawn 
and electro-deposited pipes were, however, very satis- 
factory, and would assuredly prove useful. Mr. Marshall, 
of the Tyne, said that as failure always occurred in the 
vicinity of the brazed joint, it seemed a question whether 
or not they should dispense with brazed flanges, and sub- 
stitute the old practice of rivetting. Remarks upon the 
paper were made by Messrs. Rennie, Wigham Richardson, 
and by Admiral Sir John Hay; but by far the most 
valuable contribution to the discussion was from Mr. E. 
C. Clarke, of the Broughton Copper Co., Manchester, who 
said he was surprised to find there was an impression 
existing among so many eminent engineers that large 
seamless pipes were only now being introduced. For 
the last ten years the firm he represented had been 
making seamless pipes i to 10in. in diameter, and 
within recent years they had extended their operations 
very considerably in that direction, so that they were now 
able to show at the Glasgow Exhibition seamless tubes 
both of brass and copper 24ft. long and 10in. in diameter, 
while they had besides some seamless tubes of solid drawn 
copper of 15in. and even 18in. in diameter. Mr. Clarke 
said there is practically no limit to the size that copper 
drawn pipes may be made. The electro-depositing process 
of making copper tubes was very familiar to his firm, who 
had made pipes in that way many years ago. They 
had not, however, used the agate rubber adopted 
by Mr. Elmore, but the tenacity and ductility of the 
copper produced by electro-deposition on their pre- 
mises without the agate burnisher was even greater than 
that mentioned by Mr. Parker. His firm has ceased to 
make copper pipes by that process for several reasons. In 
the first place, it took a very long time to deposit the 
necessary thickness, so that an order could not be promptly 
executed, and besides that, the pipe when made was in no 
respect superior to the solid drawn pipe. Moreover, they 
found that at the temperature of high-pressure steam the 
deposited copper suffered a great loss in tenacity and 
ductility, and it was his opinion that such pipes would 
rapidly deteriorate in quality when constantly kept at 
such a temperature. A hearty vote of thanks was, at the 
suggestion of the noble president, awarded to Mr. Parker 
for his paper, and to Mr. Clarke for his valuable contri- 
bution to the discussion. 

The next paper read was by Professor Jenkins, who 
fills the chair of naval architecture in Glasgow Univer- 
sity, the subject being, 


Tue Course oF InstTRUCTION IN NAVAL ARCHITECTURE 
In GLascow UNIVERSITY. 


Professor Jenkins said eleven years ago, on the occa- 
sion of the previous visit of the Institution of Naval 
Architects to Glasgow, Mr. White read an interesting 
paper on the course of study pursued by students of naval 
architecture at the Royal Naval College. That paper was 
written, as Mr. White stated at the time, mainly to call 
attention to the failure of the School of Naval Archi- 
tecture, and its successor the Royal Naval College, to 
attract students from the private trade, and in the hope 
that a better acquaintance with the character and scope of 
the course of professional training attained at the College 
might lead to an accession of qualified students. At that 
time, and for some years after, the Naval College was the 
only institution existing in this country at which it was 
possible for a student to receive adequate instruction in 
naval architecture ; but in 1883, as the members were no 
doubt aware, the John Elder chair of naval architecture, 
including marine engineering, which owes its existence to 
the munificence of Mrs. Elder, was endowed; and as 
nearly five years have now elapsed since the classes in 
naval architecture were first formed, it had occurred to 
him that it would be most appropriate if, following Mr. 
White’s example, he were to lay before this Institution, 
on the occasion of its second visit to Glasgow, a brief 
account of the progress of the classes at the University, 
and of the course of study pursued. He felt the more 
disposed to undertake the preparation of this paper from 
the knowledge of the fact that from the time of the 
formation of the Institution down to the present day its 
members have taken the warmest interest in the 
education of naval architects ; indeed, one of the first 
acts of the Council was to impress upon the Admiralty 
authorities of that day the necessity for the re-establish- 
ment of the School of Naval Architecture, twice previously 
abolished. 

From the failure of the School of Naval Architecture, 
and its successor the Royal Naval College, to attract 
students from the private trade in any number, it might 
perhaps have been inferred that the classes at the 
University would receive very little support. As a 
matter of fact, however, the manifest want of such 
instruction, coupled with the high reputation of his 
predecessor, Dr. Elgar, sufficed to attract to the University 
from the beginning a tolerably large number of students; 
and, although it is hoped that a further increase will take 
place in subsequent years, he thought that the attendance 
up to the present time cannot, in view of some adverse 
circumstances—not the least of which is the prolonged 
depression which has hung over the shipbuilding industry 
—be considered as other than satisfactory. During the 
first year nineteen students attended the day classes, in 
the second year the number was seventeen, in the third 
year seventeen, and in the last session twenty-one. 
Although a large proportion of these students belong to 
Glasgow and its immediate vicinity, no less than 46 per 
cent. come from other towns of the United Kingdom, and 
from other countries. Students have been drawn from 
Greenock, Dundee, Newcastle, Sunderland, Middlesbro’, 
Cowes, Plymouth, and Preston, in the United Kingdom, 
and from the United States, Belgium. Russia, and Japan 

The session in the Faculty of Arts, to which naval 
architecture is at present attached in this University 
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opens at the beginning of November, and closes towards 
the end of April. The session thus occupies nearly six 
months. The full course extends over three sessions, but 
students who are found to be sufficiently qualified are not 
required to take the first year’s course, a point of some 
importance to those who are able to spend only a limited 
time at the University. Unlike the Royal Naval College, 
there is no qualifying entrance examination, except for 
those students who propose to take the degree of Bachelor 
of Science, on the side of naval architecture. Instruction 
in naval architecture is given on two mornings of each 
week, in the form of a lecture of one hour’s duration, and 
in the afternoons of the same days two hours are devoted 
to ee instruction in ship drawing, ship calculations, 
and ship design. It may be added that as the course in 
naval architecture has now assumed a tolerably permanent 
form, it is proposed to add a day each week to the first 
year’s course in the coming session for instruction in the 
theory of the steam engine, and in subsequent sessions to 
similarly augment the scope of the teaching in the 
second and third years’ courses. It is also proposed to 
engage the services of an assistant next session for the 
teaching of engine drawing and marine engine design to 
those students who wish to make a special study of marine 
engineering. These classes will probably be held in the 
evening. In the interest of those who are unable to 
attend the classes at the University on account of their 
employment in the shipyards during the day, his pre- 
decessor, Dr. Elgar, arranged to give a course of evening 
lectures, twelve in number, each session, and the practice 
has been continued by himself. The subjects selected for 
these lectures have been, “The Stability of Ships,” 
“The Resistance of Ships,” and “The Strength of 
Ships.” In all, sixty-six students attended the first 
evening course, forty the second, and forty-two the 
third. 

Some of the difficulties experienced by Mr. White 
eleven years ago in connection with the teaching of 
private students at the Royal Naval College are simi- 
larly felt at the University. Students who have not 
previously spent some little time in a shipyard cannot 
expect to receive as much benefit from the course as those 
who have become so familiar with the details of ship 
construction; and he should be glad to see future 
students better prepared as a body in this respect. At 
the same time it cannot be denied that the objections 
which stand in the way of the completion of his appren- 
ticeship by a student before attending the University are 
so great as to make the general adoption of this plan 
highly improbable. Another course, not unknown in 
Scotland, viz., that of spending the summer months in 
the shipyard, and the winter months at the University, 
has been adopted by some of the students with very 
satisfactory results; and although this plan is viewed 
with disfavour, he believed, by some employers, it is to be 
hoped that its obvious advantages in causing students 
more intelligently to appreciate that which is going on 
around them in the shipyard, may be held to more than 
counterbalance the objections raised against discontinuity 
of service. 

Again, as he had already stated, they had no com- 
pulsory entrance examination for students who do not 
propose to go forward for the degree; and he very much 
feared that some of the students who matriculate would 
not be able to pass satisfactorily the entrance examina- 
tion at the Royal Naval College. He did not, however, 
regard the absence of an entrance examination, in cases 
where no degree is looked for, in view of all the circum- 
stances of the case, as an unmixed evil. Many, if not 
most, of the draughtsmen who do the work of our 
shipyards and do it well, would probably fail to pass 
satisfactorily an entrance examination such as that pre- 
scribed at the Royal Naval College, or at the University 
when a degree is contemplated; and the question which 
has to be considered is whether students who present 
themselves shall be made acquainted, so far as possible, 
with the principles on which the rules they employ in 
the drawing office are founded, or whether, as the scope 
of their mathematical knowledge is not large, they shall 
be denied the means of acquiring even such informa- 
tion as requires no greater mathematical knowledge than 
they possess. The first year’s course, for instance, can 
be mastered by students possessing only an elementary 
knowledge of algebra and hydrostatics, and towards the 
end of the session of very elementary trigonometry and 
mechanics, and the industrious student who is no further 
advanced has opportunities within the walls of the 
University of increasing the extent of his mathematical 
knowledge, and of preparing himself each session for the 
succeeding year’s course. 

Proceeding to the consideration of the actual course of 
instruction, he observed that the subjects taught may 
be classified under the following heads:—Ship calcula- 
tions, laying off, stability of ships, strength of ships, 
waves, resistance of ships, and ship design. The rolling 
of ships has not yet formed part of the regular curri- 
culum, because the students as a body have not possessed 
sufficient mathematical knowledge, but he hoped to 
take up this branch of the subject next session with 
a limited number of advanced students. During the 
first session the lectures embrace laying off and ship cal- 
culations. 

Professor Jenkins then gave a very extensive list of the 
subjects taken up by his students. In the afternoons the 
students lay off the fore or after body of an iron sailing 
vessel. They are furnished also with the drawings of a 
vessel, and each student is required to work out the 
displacement up to each of the several water planes, and 
to construct the curve of displacement and curve of tons 

r inch immersion. The heights of the centres of 

uoyancy and of the transverse metacentres correspond- 
ing with the several water planes are determined, and 
the metacentric diagram completed. In addition, the 
longitudinal position of the centre of buoyancy is calcu- 
lated, and the height of the longitudinal metacentre cor- 
responding with the load draught, as well as the moment 
to change trim lin. The second session commences with 





the elementary parts of the strength of ships, and after- 
wards the stability of ships is taken up at the point to 
which it had advanced at the close of the previous ses- 
sion, and is fully discussed. The Professor here gave a 
list of the subjects of his lectures. In the afternoons the 
students of the second year determine graphically the 
stresses upon certain simple combinations, such, for in- 
stance, as in the case of a derrick to a mast supporting a 
heavy weight, and then proceed to construct curves of 
shearing force and bending moment for uniform bodies 
floating in still water and loaded in various ways. Curves 
of buoyancy, loads, shearing force, and bending moment 
are also drawn for an actual vessel floating in still water 
under an assumed distribution of weight. The drawings 
of a vessel are next taken, the body plan prepared, and a 
curve of stability corresponding with a fixed displace- 
ment worked out. Upon the same vessel an enclosed 
bridge-house is next placed, and the necessary correction 
in the work introduced to include the effect upon the 
stability. The students then construct a polar diagram 
of stability, and draw in the metacentric curve or locus 
of pro-metacentres for transverse inclinations, and the 
locus of the centre of buoyancy and the curve of flota- 
tion. Finally, with the body plan as previously pre- 
pared, the data for cross curves of stability at inclinations 
of 30 deg., 60 deg., and 90 deg. are determined, and the 
curves drawn. The lectures of the third session are 
taken up with the strength of ships, a few pro- 
blems on the stability of ships, the geometry of ships, 
trochoidal and other waves, the resistance of ships, and 
ship design. 

After giving a very lengthy list of the lectures of the 
third session course, Professor Jenkins went on to say 
that in the afternoons the students of the third year pre- 
pare the midship section of a large merchant steamer, and 
make a detailed calculation to determine the position of 
the neutral axis and the moment of inertia for the case 
in which the vessel is on the crest of a wave, and also for 
the case in which the vessel is in the hollow between two 
waves, and they deduce the stress at the gunwale and on 
the bottom plating under an assumed bending moment. 
This is done for a vessel framed transversely, and also for 
one having acellular bottom. Assuming the constancy of 
the bending moment as the vessel is inclined away from 
the upright position, the change in the magnitude of the 
stress at the gunwale, as the inclination changes, is also 
investigated, and represented by means of a diagram. 
The students then begin the design of a merchant steamer 
of given type to carry a specified weight of cargo and 
coals at a given speed. The necessary displacement and 
dimensions are first approximated to, the lines roughed 
out, the indicated horse-power estimated, and the weight 
of hull and machinery calculated. Such modification in 
the dimensions as may be shown to be necessary to admit 
of the carriage of the specified quantity of cargo is then 
made, the lines are faired, and the plans drawn. The 
stability and other properties of the vessel are also 
investigated, so far as time will permit. In regard to 
this latter point, he added, that although instruction in 
the afternoons is specified in the calendar for two days of 
the week only, the drawing-room, which they owed to the 
liberality of Sir William Pearce, is open each day of the 
week, and that students have largely availed themselves 
during the past session of the opportunities thus afforded 
of pursuing the work of the drawing classes. 

The learned professor then referred to one or two pieces 
of work, of some interest, which had been done at the 
University in the course of teaching the students the 
principles of stability and the calculations of strains upon 
ships, and concluded by offering a few remarks upon a 
subject to which he had given some little thought. 

Up to the present time the classes have been attended 
only by students who proposed becoming naval architects 
or marine engineers ; they had had no sons of shipowners, 
although a knowledge of some of the properties of ships 
would, he was convinced, be found of very great service 
to them in after life. It must not be supposed that he 
was putting forward a suggestion that those who are ship- 


| owners should also endeavour to become naval architects ; 


he had no such proposal to make. But the ability to deal 

romptly with many of the questions involving a know- 
ides of the properties of floating bodies that arise during 
a vessel’s employment would be found of great advantage 
in the management of ships. Questions of trim, of the 
number of tons weight required to immerse a vessel lin. 
at any draught, and even that of the stability of ships, 
are really included in certain branches of hydrostatics and 
mechanics, may well form part of a liberal education, and 
may be as easily mastered by the shipowner as the naval 
noakiiant: Such knowledge as he should like to see the 
shipowners of the future possess would prove of very 
great service in preventing the embodiment of mistaken 
ideas in new ships, and would enable them the better to 
evolve in a practical form sound views which experience 
may suggest for the improvement of their vessels. Many 
of the antiquated notions which still survive among us 
would soon disappear if our shipowners, who carry on 
their arduous duties with skill and enterprise, were to add 
to those many excellent qualities, which long ago 
established the supremacy of our mercantile marine, a 
better knowledge of the properties of ships. 

In the discussion, Dr. Elgar, the director of dockyards, 
who was the first occupantof the chairof naval architecture 
in the University, said that the course of study mapped 
out by Professor Jenkins was a good one, and practically 
such as he had acted upon when at the University. He 
thought it only right when considering this subject, to 
make public recognition of the great assistance rendered 
by Messrs. Elder in its institution, and by Sir William 
Pearce in ge | accommodation for the classes. Dr. 
Elgar gratefully referred, too, to the very generous assist- 
ance rendered by the Clyde shipbuilders in response to 


every request to provide instruments for carrying on the 
work; and further said that whenever students desired 
to study in the University during the winter months, and 
work atashipyard during the summer, there was always 
to be found a Clyde shipbuilder sufficiently generous and 





public-spirited to allow the student to work in his draw- 
ing-otlice or ship-yard. He congratulated the University 
upon having Professor Jenkins in the chair, and said he 
was quite sure the Institution of Naval Architects would 
feel every confidence that the profession of naval archi- 
tect was worthily represented in the University. Mr. 
Martell thought it would be a great advantage if an 
experimental tank could be provided in connection with 
the course of study under Professor Jenkins. Mr. A, 
Denny, of Dumbarton, in the course of some interesting 
remarks, said he fully concurred in what had been said 
in the paper regarding the desirability of shipowners and 
shipmasters having a little more knowledge of the vessels 
under their charge. His firm has been acting upon that 
conviction for some years past, and now supplied a book 
with every ship they built, describing her bpm for 
the information of those who would afterwards command 
and manage her. He did not think a co-operative tank 
on the Clyde, whether at the University or elsewhere, 
would be of any use, as experiments in such a tank must 
be conducted by one individual or tirm, and be continuous 
in their character. After a few observations by Professor 
James Thomson, Mr. W. H. White said he remembered 
how when eleven years before he read the paper to which 
Professor Jenkins had alluded, =m! shipbuilders who 
were present were disposed to think he was dealing with 
a matter which had very little interest or concern for 
them. In the interval there had been an enormous 
change in the attitude of shipbuilders and those connected 
with kindred trades as to the application of scientific 
methods in the conduct of their work. At the Royal 
Naval College he had endeavoured to associate with the 
higher instruction teaching of a more elementary cha- 
racter, but the effort had failed, and standing there that 
day he was glad it had failed, as he considered it was far 
better in a great shipbuilding centre like Glasgow there 
should be locally such means of education as was provided 
in the chair of naval architecture. Professor Jenkins’ 
suggestion as to shipowners and the sons of shipowners 
attending the classes was one of the highest value. 

Captain Fitzgerald, R.N., asked Professor Jenkins what 
he meant by saying that “many of the antiquated 
notions which still survived amongst us would soon dis- 
appear if our shipcwners had a better knowledge of the 
properties of a yl If Professor Jenkins meant that 
all we had gained by centuries of experience was to be 
wiped out by a few mathematical calculations, then he, 
for one, demurred. Some of our modern ships of war 
did not seem much the better for the scientific knowleage 
of their designers. The Ajax may be taken as an instance 
of what he had in his mind. If the steering of that 
vessel was in accordance with mathematical calculations, 
it was not in accordance with the requirements of seaman- 
ship. Professor Jenkins, in reply, said they had heard 
many antiquated notions on the previous day during the 
discussion of Mr. Martell’s paper. He would, however, 
mention one antiquated notion which still commonly 
prevails. He often heard it stated by shipowners that 
cargo put into a vessel had but little effect in immersing 
her until she came down to a certain point, and after that 
she sank much more rapidly. It was said in such a case 
that she was “ down to her bearings.” This idea about a 
vessel’s “ bearings” was an antiquated notion. He was 
still of opinion that an experimental tank in connection 
with the University would be of great value, not only to 
the students, but to shipbuilders also. The president 
conveyed to Professor Jenkins the best thanks of the 
meeting for his able paper, and complimented him upon 
the encomiums he had received from such sources as Mr, 
White and Dr. Elgar. 








THE STEAM NAVIGATION OF THE RHINE. 


TuE Rhine, the chief river of Western Europe, the waterway so 
celebrated in history and song, is to the German what the Ganges 
is to the Hindoo; and the European tourist who usually con- 
fines his exploration of it to the more picturesque portion 
between Cologne and Bingen, ordinarily knows little about the 
lordly river as a whule. Tides upon it are not felt far above 
Rotterdam, yet the river is subject to large and sometimes 
sudden changes of level, due to variations in the melting of 
Swiss glaciers altering the amount of water falling into the 
Lake of Constance, the Boden See, which acts as a reservoir to 
the Rhine. The higher regions of the river are now practically 
unnavigable by steamboats because of shallowness and shifting 
sandbanks. The less visited reaches below Cologne through 
Dusseldorf and Holland are interesting in fine weather to 
those who have plenty of time upon their hands, especially 
when they have to makethe voyage up stream. The longest Jength 
from Rotterdam upwards navigated by steamboats is traversed 
by the vessels of two passenger steamboat companies—the Dutch 
company, established from the earliest days and still running 
its nice little boats, and the Cologne and Dusseldorf Company 
with its powerful fleet. The latter does not run officially in 
connection with any English service ; but, practically, its boats 
are so timed that anyone arriving at Rotterdam by the very 
comfortable Harwich route has usually plenty of time to catch 
them by taking a cab upon arrival. The bridges across the 
river at Rotterdam make it inconvenient to start the river boats 
from the arrival pier of the Harwich boats, and out of the brief 
tourist season any such arrangement would scarcely be worth 
the trouble. 

Mr. C. Dietz, of Dusseldorf, the engineer to the Cologne and 
Dusseldorf Steam Navigation Company, some little time since 
drew up a history of the development of steamboat navigation 
on the Rhine, which was read at a meeting of the Niederrhein- 
ischen Bezirksvereines, and was subsequently published in the 
journal of the Society of German Engineers. In that memoir 
he sets forth that in the beginning of the 1820-30 period regular 
steamboat services were first established upon the Rhine, 
although in 1817 James Watt’s steamship, the Caledonia, crossed 
the Channel from England, and went as far up the valley of the 
Rhine as Coblenz. The first steamboat concession granted to a 
company for the navigation of the Rhine was obtained in 1823 
by the Netherlands Steamboat Company, in Rotterdam; the 
Cologne—Prussian-Rheinish—Company followed in 1826, and 
the Lower and Middle-Rhine Steam Navigation Company, of 
Dusseldorf, in 1836. 

The first Rhine steamboats, says Mr, Dietze, including all those 

















Ave. 10, 1888. THE ENGINEER. 109 


























































































































































































































RHINE STEAMBOAT S. 
(For description see page 108.) 
THE RHINE SALOON STEAMBOAT ‘“FRIEDE” 1866. 
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SALOON AND CARGO BOAT 1885. 
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in use up to 1836, were of wood, and built in Holland on the 
river Ruhr, until in 1838, iron shipbuilding began, and in 1839 
the steamboat Victoria was built for the Dusseldorf Company 
by Ditchburn, of London. This formed a pattern for the flat- 
bottomed steamboats which followed. This ship, which is still 
running upon the Rhine in its original form, is 56°4 metres long, 
7°05 metres broad, and 2°90 metres deep ; it draws one metre of 
water. 

The low-pressure beam engines of Watt were those first em- 
ployed. Mr. Roentgen, director of the dockyard and engine 
factory at Fijenoord, near Rotterdam, in 1829, fitted the 
Stadt Keulen with the first Wolff's compound engines, with 
high and low-pressure cylinders placed obliquely opposite each 
other, and driven by steam witha pressure of four atmospheres ; 
one of these engines is still at work in the Netherlands Com- 
pany’s boat, the Lorenz Coster. The Cape of Good Hope works 
in Sterkrade imitated this system in the Stadt Mannheim, of 
the Cologne Company, but went back to beam engines of 
Maudslay’s type as in the Marianne. Beam engines of that 
type were also built in Seraing by Mr. J. Cockerill, for the 
Cologne Company’s boats Goethe, Schiller, and Germania. 
The first boats of the Dusseldorf Company were fitted with 
beam engines constructed in London by Messrs. Maudslay, 
Sons and Feld, as in the Mathilde, Elizabeth, and Gutenberg; 
others were built for the same company by J. Miller Ravenhill, 
and Co., of London, as in the Adolph, Elberfeld, and Lorley. 
In the year 1845 the first oscillating engine upon the Rhine 
appeared in the Concordia, of the Dusseldorf Company ; it was 
built by Miller, Ravenhill and Co. John Penn, of Greenwich, 
who in 1840 first introduced oscillating engines upon the 
Thames, constructed them also for the Mannheim I. to IV. 
tug-boats; the Fijenoord Company also, in 1852, built some for 
their express boats Holliinder and Rheinliinder, and for the 
steam tugs Stinnes II. and‘ III. About this time the Good 
Hope Company built for the Cologne Company the passenger 
steamboats Prinz von Preussen, 1851, and the Prinzessin von 
Preussen, 1852. These were fitted with oscillating engines. 
About this time John Cockerill was building oscillating engines ; 
they were not vertical, like the foregoing, but the cylinders were 
placed obliquely facing each other, as in the Reubens, 1847, 
and the Ariadne, now called Merkens, 1852, both be- 
longing to the Cologne Company. As the power of the engines 
was always increasing, and as ships of greater depth could 
not very well be built, there was a difficulty in getting the paddle 
shafts and cranks under the decks with vertical cylinder oscil- 
lating engines, so this system was again abandoned. In 1853 
the Hohenzollern was built by Smit in Kinderdyk, and furnisned 
by Miller, Ravenhill, and Co., with fixed engines placed side by 
side,a plan adopted upon the Rhine for the first time; this 
arrangement is in use in principle to this hour, and in relation 
to compound engines also. The boilers in the earlier times 
worked at the low pressure of 10 lb., and were of quadrangular 
form with flues, and it was not until the beginning of 
the 1840-50 period that tubular box boilers came into use, 
working at the increased pressure of two atmospheres. In 
1839, Roentgen, of Fijenoord, built the first Rhine tug-boat pro- 
pelled by Woolf's engines fed by eight bouilleur boilers, grouped 
in fours around one funnel. The wheels were very large, and 
had fixed radial fivats, for Morgan’s patent paddle-wheels had 
not then been invented. These came into use in England about 
1842 or 1843; in 1847 the Concordia and Elberfeld of the 
Dusseldorf Company were furnished with them, by which meais 
speed was considerably increased and the vibration of the ships 
diminished. 

In 1843 the Cologne Steam Tug Company was established, and 
began work with four ships built in Elsase. Then followed, in 
1847, the Lower Rhine Steam Tug Company, of Dusseldorf, 
with three boats and engines by Paul van Vlissingen, of Amster- 
dam. Almost at the same time the Frankfort Company started 
with five boats, the Miillheim Company with eight boats, the 
Ruhrort Company with eight boats, the Mainz Company with 
five boats, the Mannheim Company with six boats, the Ludwig- 
shafen Company with four boats, the Dordrecht Company with 
three boats, the firm of F. Haniel with seven boats, of M. Stinnes 
with three boats, of H. Disch with three boats, of F. Faber with 
two boats, and again two more boats belonging to proprietors 
living in Holland, making in all sixty-nine paddle steam tugs, of 
which forty-six are still running. The Netherlands Stcomboot- 
Maatschappy passed over to the Netherlands Rhedery. This com- 
pany left off running the tug steamers, and the old boats, six in 
number, were sold for breaking up, the Dordrecht Company 
had already sold their three boats to F. Haniel, and the Ludwig- 
shafen Company Changed its tug service into that of carrying 
goods. Itabandoned its old boats, and had new ones built which 
could carry a cargo of 100 lasts in goods, or when without cargo 
could tug two barges with a load of 12,000cwt. The passenger 
traffic of the Rhine was carried on by the Netherlands Company 
and the Cologne and Dusseldorf Company, with a total of thirty- 
six boats. 

In 1873 the era of compound engines began, and at first with 
a great consumption of fuel in the paddle tug boats, which 
burnt 36 ecwt. of coal per hour. Now were built; Bato I, 
Rhenus V., Taunus, Kolner Tauerei I. and II., Mannheim 
V. and VI., engined by Escher Wyss and Co., of Zurich ; these 
ships were built partly on the Rhine, on the Ruhr, and in 
Holland ; also H. Disch V., boat and engines by Schichau, of 
Elbing ; Johann Faber III. and IV., and Niederrhein II., boats 
and engines by Sachsenberg Bros., of Rosslau on the Elbe ; 
Haniel I., Lothringen and Gienauth, boats and engines by the 
Good Hope Company in Sterkrade and Ruhrort. 

The following old steam paddle tugs were rebuilt and 
furnished with compound engines:—Mannheim I., II., and III. 
and Ruhrort VIII., by Escher Wyss and Co.; Stinnes JIL, 
and Rhenus IV., from the works of Saschenberg Brothers ; 
and the engine shops of Paul von der Duisberger. Mann- 
heim IV. was fitted with high-pressure engines, by Sulzer 
Brothers, of Winterthur ; these engines have cog gearing, and 
this tug is the only one so fitted upon the Rhine. John Penn 
constructed an arrangement in which power was transmitted 
from the engine shaft to the paddle shaft, the former of which 
was coupled horizontally to the latter; this plan was used with 
oscillating engines in Mannheim I. to IV., with the view of 
making the engines work quicker than the paddles ; this was 
why the Mannheim Company had an engine built of this 
type, which, however, remains as a solitary example. Since 
1880 the passenger boats have been furnished with compound 
engines which have been fitted up in the Moltke, Bismarck, and 
Hohenstanfen, by Escher Wyss and Co., and E. M. Arndt, of the 
Good Hope Works ; and Chriemhilde, Siegfried, and Konig der 
Nederlande, in Fijenoord. In 1881, the Victoria was fitted in 
place of her old beam engines with oscillating compound engines, 
now the only specimen of that class upon the Rhine. 

In the beginning of the 1870-80 period, the first Rhine paddle 
screw steamboats for goods traffic were constructed. The first 
was the Mercator, built in 1870 by Kriens, of Duisburg, fitted 
with twin screw engines by Escher Wyss and Co, Afterwards 





the Amsterdam Screw Steamboat Company was formed, which 
plied with four steamers between Amsterdam and Cologne ; 
next came the Antwerp Company with four steamboats between 
Antwerp and Cologne, and the Baden Screw Steamboat Com- 
pany with eight boats ruuning between Rotterdam and 
Mannheim. The lergest screw steamboats ever built for the 
Rhine were constructed in Holland for the Prussian Mining 
Company, and are named Batavier I. to IV., each of 600 tons 
burden; they carried ores from the seaports of Rotterdam and 
Viissingen to the smelting furnaces on the Ruhr; the whole 
enterprise fell to pieces after a few years, the steamboats were 
sold, and at the present time after traversing the Atlantic, the 
Mediterranean, and the Black Sea, they are plying upon the 
Danube. 

In 1884 the Baden Screw Steamboat Company conceived the 
plan of using vessels adapted both to sea and river, to run 
regularly between London and Cologne. One such ship, 
Industrie I., was built by Lt. Smit and Zoon, of Kinderdyk. 
She is 61 metres long, 8°70 metres broad, and 5°81 metres high, 
with her heaviest lading for the Rhine, which is 500 tons; she 
draws 2°51 metres of water; at sea she has 250 tons of water 
ballast in addition, and then draws 3°45 metres. The engines 
are compound, of 360 indicated horse-power, with twin screws. 
At the first trial trip at sea from Rotterdam, with the screws 
making 124 revolutions and the engines indicating 432 horse- 
power, the speed of the ship was 10 knots, or 18°5 kilometres 
per hour, while drawing 1°26 metre of water forward, and 2°20 
metres aft, laden with 70 tons of coal and 30 tons of water 
ballast. Her first run up the Rhine was in March, 1885, with a 
cargo of 320 tons, and she accomplished nine kilometres per 
hour against the stream. The tide-gauge at Cologne stood 
at the time at 3°37 metres, consequently the conditions were 
favourable. 

Since 1880 several large screw steamboats hare been used for 
towing purposes upon the Rhine, all of the twin screw descrip- 
tion, most of them with compound engines, and a few of them 
with high-pressure engines. The newest are Stinnes I. and IV., 
Niederrhein IV. and V., Colonia I. and IL, and Ruhort IV., 
engined by Escher Wyss and Co ; Ruhrort L, with engines by 
Sulzer Bros.; Disch III. and IV., boats and engines by 
Janssen and Schmielins ky of Hamburg; Faber I. and IL, 
boats and engines by the Brothers Sachsenberg, of Rosslau, on 
the Elbe; Haniel II. and III, boats and engines by 
Gutehoffnungshiitte. The primitive Rhine tug boats, built of 
wood at Holtz, had a carrying power of 6000 cwt.; at this day 
an iron built one has a carrying power of 22,000 ewt., so that 
considerable power has been gained. The accompanying table 
gives the dimensions and power of a few of the best specimens 
of the present Rhine towing boats, paddle and screw. 

At the end of the 1870-80 period the system of rope naviga- 
tion of the Rhine was established, and a rope was Jaid from 
Emmerich to Bingen. The Rope Towing Company, with its 
seat originally in Cologne, possesses eight towing boats, also two 
great paddle steam tugs, Kélner Taueri I. and IL, running 
between Emmerich and Rotterdam and Bingen and Mannheim. 
The rope was found to be too expensive, chiefly on account of 
the quantity of fine quartz sand in the bed of the Rhine. In 
consequence of this the company was amalgamated with the 
Mulheim and Ruhrort Co., and took the name of the Central Co., 
for tugging and towing in Ruhrort. The rope from Emmerich 
to above the railway close by Bonn was taken up, and now the 
length only from Bonn to Bingen is worked by rope. The large 
steam tugs now do the whole service between Rotterdam and 
Mannheim. 

In 1853 the Cologne and Dusseldorf Companies united to 
compete with the Netherlands Company in the matter of pas- 
senger traffic. This Cologne and Dusseldorf Steamboat Co. 
subsequently resolved to run saloon boats, and in 1866 Lt. Smit 
and Zoon, of Kinderdyk, built two, engined by Ravenhill, 
Hodgson and Co., of London. The model ship was the Iona, 
built a few years before for passenger service on the Clyde. 
From fear that strong winds would interfere with pulling up at 
and departing from the landing stages, the boats were built as 
low as possible, and so came into existence the saloon boats, 
Friede and Humboldt ; these are 73°1 metres long, 7°6 metres 
breadth of beam, 1°98 metres high, and have a deck saloon of 
2°13 metres elevation. 

The shallowness of the hull of this ship made the construction 
of double skins a necessity, on which account the inner skins 
incline excessively towards the frontand back. In spite of this, 
the boats were not strong enough, and vibrated badly. Sus- 
pending works for the paddle-wheel sponsons and means of 
increasing the rigidity of the engine-room were devised to im- 
prove matters, and in consequence, instead of 0°965 metre, the 
water drawn by the vessels was increased to 1°055 metre, and 
later on, by dint of deflecting 0°050 metre, to 1105 metre. The 
contract speed for the distance, Cologne—Mayence, 187°38 kilos., 
was twelve hours, which was attained at first, became reduced, 
and under normal conditions thirteen hours were occupied by 
the passage. 

The public took a liking to these floating hotels, and in con- 
sequence two more saloon steamers, but of improved form, were 
built by the same firm in 1870, and named William, Emperor 
and King, and German Emperor. In order to attain with 
certainty a speed of 16 kilos. per hour, or to run from Cologne 
to Mayence in twelve hours, they were built longer and 
narrower, also deeper to increase their rigidity. They are 
79°2 metres long, 7°30 metres broad, and 29 metres deepamidships 
to the under-deck; the saloon above this has an elevation 
of 2°13 metres. The boats were intended to draw 1°067 metres 
water, but draw in fact 1117 metres, and now on account of the 
constant deflection to which all flat-bottomed ships are liable by 
continuoususe, they draw 1°15 metres. The engines areof thesame 
kind as those on the Friede and the Humboldt, but the boilers 
are larger to give more power, namely, 350 cubic metres instead 
of 330 cubic metres ; the steam pressure also is increased from 
1‘8 atmosphere to 2°15 atmosphere; by these means the 
indicated horse-power was increased from 700 to 800. With 
similar wheels the Friede and Humboldt give average revo- 
lutions of 39, whereas the William and German Emperor 
attain 42, With full steam-power they make 41 and 44 
revolutions, and indicate respectively 800 and 900 horse-power. 
Nevertheless, to keep time, these large saloon boats require the 
most favourable condition of water-level of the Rhine, which 
should not be less than 2°5 metres at Cauber water-yauge, but 
which often sinks below two metres in the summer. If the water- 
gauge at Cauber sinks to 14 metre, the passages must be discon- 
tinued above St. Goar. This occurred in the course of 
August, 1885. Smaller boats can run until the water sinks 
to 1°2 metre. 

To combine the pleasures of the saloon boats with the utility 
of the smaller boats, one boat of this description was ordered in 
1885 of Smit and Zoon, of Kinderdyk, and another of E. 
Berninghaus, of Duisburg. These boats have flush midship and 
fore decks, to carry deck cargo to the amount of 1200 cwt. 
These ships are used with advantage in the spring and late 
autumn, when the passenger service is at its lowest. 
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Particulars of Three Rhine Steam Tug Boats. 





1884, 1885, 1884, 
Mannheim VI. | Niederrhein II. Ruhrort. 
Paddle. Paddle. Screw. 





E. Berninghaus.| Sachsenberg E. Berninghaus. 
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Engines: Escher Bros, Ship and) Engines: Escher 
yss and Co, engines, yss and Co, 
SS E } 68°00 meter shed metre “ metre 
ee yey he 8°40 ,, 7°70) = ” 
pth of hold 3°30 , 3°20 3° ” 
g "(| With 50,000 kilos. 
coal, 1°65 metre fore 
Draught of water i) | and 2 meter aft, and 
with 10,000 kilos. 1°20,, 1°08 ,, \ | 14 000 kilos, water 
ofcoal .. .. ..) ballast, 1°55 metres 
| fore and 220 metres 
\ aft 
Indicated power, ) » : . 
compound -y ines f 1100 h.p. 700 h.p. | re _ 
Diameter of high- R . Jie seni | *45 metre 
pressure cylinders f 1°10 metre 0°75 metre Two engines. 
Jiameter of low- 7.8 | “re ; 
canausie toliddiams ; 175 1:30 ,, 0:72 ditto 
RPGS 2c ce 0°50 ditto 


: 1°60 ,, 1°60 ,, 
( 4 of 112°5 square) 4 of 90 square | 2 of 110 square 
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Steam pressure .. 7 atmos, 6} atmos. 7 atmos, 


f 2 screws of 
(2 metres diameter 
3 blades 
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4°55 metre 
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- . 4 iron barges | 4 iron barges 2 iron barges, 
Sontag power { 60,000 ewt. 40,000 cwt. ” 85,000 ewt. 
Speed against the ) R af | 
stream from Ruh- { 4°57 kilos. ea 4°57 kilos. per hour. 


rort to Cologne S 


per hour 
91°46 kilos. in 20h, | 


Mr. C. Dietze accompanies the particulars about Rhine steam- 
boats, given above, with the engravings which we reproduce 
upon another page. In the saloon:boat Friede, A is the saloon, 
B buffet, C cargo-room, D passage, E ladies’ toilet-room, F ladies’ 
w.c., G store cabin, H gentlemen's w.c., | gentlemen’s lavatory, 
J smoking saloon, K ice room, L conductor, M room of first and 
second engineer, N w.c., O store, P maid servants’ cabin, Q mate's 
cabin, R captain's cabin, 8 w.c., T fireman, U restaurant keeper, 
V kitchen, W buffet, X caboose, Y passage, Z forward cabin, 
8, sailors, S, wheel. 

Since Mr. Dietze published the foregoing particulars about 
Rhine boats, two other steamships for sea and river service 
have been added by the new company which runs its cargo 
vessels direct from London Bridge to Cologne, and which there- 
fore has now three such ships in all. 








MIDLAND RAILWAY WORKS, DERBY. 





THE Midland Railway Company has now in operation 1700 
miles of way, served by over 2000 locomotives. Excepting those 
for underground work, all the engines have inside cylinders, on 
account of their more steady running. Several through trains 
are timed at 55 miles an hour, which, allowing for the necessary 
slackening of speed at curves and rising gradients, gives over 60 
miles an hour for the greater portion of the run. When the 
rails are ‘‘ greasy,” a jet of live steam is now used in conjunction 
with sand, a step, probably, in the direction of dispensing with 
sand altogether. Between 7000 and 8000 men are employed at 
the locomotive and carriage works together, which establish- 
ments are perfectly distinct, although both adjoin the Derby 
station, The works turn out about eighty new engines a year, 
or six hundred including renewals. All stores and materials 
are rigorously tested, the chemical laborawry at the locomotive 
works for analysing oils, water, &c., being very complete and 
well arranged. The testing-house contains a Whitworth hori- 
zontal machine, with additions by the company which increase 
its range for tension, compression and deflection tests. The 
compression tests are carried out on 2in. lengths and half a square 
inch of sectional area, the ends being faced so 
as to be perfectly true and parallel with each 
other. Samples of boiler plate, shaped in accord- 
ance with the accompanying sketch, are held 
between jaws, instead of being clamped ; and a 
vice in the testing-house is provided with jaws 
specially adapted for small bending tests. The 
jaws of some parallel vices in the fitting-shop 
having been worn, they have been repaired by 
letting into them steel edge pieces. A Whit- 
worth machine, with vernier, measures correctly 
to one ten-thousandth part of an inch ; and the company has 
now made one on the same principle for measuring gauges, &c., 
correctly to the same minute subdivision. There is a locomotive 
weighing-machine, by Hinds, of Warrington, for taking the 
weight on each of the eight wheels of a locomotive simul- 
taneously. Its platform is divided into eight plates, each put 
in connection with a scale beam, the index of which has a train 
of wheels and a vernier scale. 

Frame plates are never ground at these works as they are at 
Crewe—nor are they planed all over, as was once the 
practice at the Cockerill works—but are straightened on a solid 
cast iron bed, along and above which traverse a couple of saddles 
carrying each a small hydraulic press capable of taking the whole 
width of the frame. In this way there is no loss of strength owing 
to the skin of the plate being removed. Iron frame plates lin. 
thick are slotted six together; but now a great many steel frame 
plates of the same thickness are used, and in that case only five 
are slotted together. Steel is employed to a certain extent for 
boilers, which have given good results ; it is also largely used for 
motion plates, slide bars, &c. All new boilers are mounted and 
tested, both by steam and hydraulic pressure, in a separate 
department, where these operations can be carried on in a 
smaller space than in the erecting shop, which is thus kept free 
from the mess of testing by water. Fire-box roof-stays are now 
made of gin. steel plates slotted out to shape, and each pair 
rivetted together with a lin. cast iron distance piece between, 
there being a space of 2in. between each pair. 

We reproduce the working drawing of fire-hole door— 
kindly placed at our disposal by Mr. 8. W. Johnson, loco- 
motive superintendent—this arrangement for regulating the 
admission of air being applied to all new engines. It 
frequently happens, in renewals, that a wider fire-box is 
required than that originally designed. In such a case 
the inner frame plates are not replaced in their entirety ; 
but only that portion adjacent to the fire-box is renewed, 
the new part being bellied out to suit the wider fire-box. It 
appears that the lower portions of smoke-box plates are liable to 
get furred inside and eaten away by the hot cinders drawn 
through the tubes by the blast pipe, this deterioration being due 
rather to chemical than mechanical action. It is now the prac- 
tice, instead of renewing the whole plate, to drill a horizontal 
line of small holes to aid in removing the part burnt, ana 
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replace it by a new plate with a butt joint, which is not noticed | 
when the engine is painted. Blast pipes are now surmounted 
by annular brass castings, having a hollow channel pierced with 
small holes—as shown by the annexed section—for the steam 
from the blast pipe eap to escape. This forms a neater and 
cheaper job than the old arrangement of turning the blower- 
pipe round the orifice. All boilers, except renewals, are now 
lagged with silicate cotton or slag wool, from Mr. Charles Wood’s 
works at Middlesbrough, kept in place over the lower half of 
the boiler by zinc plates, which are not required on the upper 
half. This practice has been found to give excellent results, as 
there is, of course, no charring and disintegration as with hair 
felt or wood lagging. No wood slats are used; but the whole is 
cased in with iron sheets and hoops as usual. The cause of the 
wood charring is in a great measure owing to its not being per- 
fectly dry before being used. For renewals the wood is prepared 
and coated with asbestos paint, and if the wood is at all green it 
steams, and the asbestos shells off and then the wood charrs. 

A slow-running band-saw is much used for sawing off to dead 
lengths such work as angle-irons, which require no subsequent 
filing. We saw the protection plate of a brake-screw sawn off 
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CONTINUOUS DRAW-BAR AND BUFFER 


to length in this manner, the bent plate being hand-fed by 
means of a “tommy” inserted in the successive links of a chain 
attached to the back end of the bed and used asa lever. In 
this way a cut was made in three minutes ‘that would have 
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taken an hour;to chip by hand, and would then have required | 
filing to make it bed fairly on the bottom plate of the tender. | 
The above seems rather a primitive method of effecting the 
feed, but it is found the most practical; and owing to variations 
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ARRANGEMENT. 


in the resistance, especially in the part above named, a mechanical 
feed would be apt to pull up the saw and break it. 

The practice was started about three years ago of boring a 2in. 
hole in the pins of crank axles. This is done at one boring by a 
twist drill, leaving no core, as is the case at the French Northern 
Railway works, recently described. There is, however, no neces- 
sity to preserve a core at Derby, as test bars are taken from the 
pieceslotted out of the throw, and the axles generally are subjected 
to every possible test. The holes are filled up with bolts having a 
hexagon head on one side and rivetted over on the other nearest 
the excentrics; and wrought iron hoops are also shrunk on the 
throws, in accordance with the accompanying sketch, to prevent 
an accident should a fracture take place in the web. 

Now that the number of engine types is reduced, and there- 
fore so many more engines are made of each type, excentric 
sheaves are now cast upon the crank axles. To this end, 


| four grooves, jin. wide and jin. deep, are made in the middle 


of the axle by a shaping machine with a round-nose tool. 


| The axle is then laid in the sand, and the metal run into 


a mould made round it, when the tightn2ss due to the 
shrinkage of the metal, aided by the ribs in the grooves, 
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is found to make a perfectly good job. This arrangement 
does not dispense with setting the valves, but introduces 
a distinct saving in manufacture, the excentric being in one 
piece instead of two, with no joints and bolts to be fitted, 
holes drilled, &c. There is a planing machine, by Craven, of 
Manchester, for simultaneously planing the valve faces of two 
cylinders placed end to end on the bed; but for engines fitted 
with Joy’s valve gear it is now the practice to cast the two 
cylinders in one piece, with steam chest on the top. Pistons are 
fitted with two cast iron rings, not steam-packed but kept 
pressed out by a small plug and spiral spring. A mixture of 
lead, tin, and antimony is now invariably used instead of hemp 
for packing piston-rods and valve-rod glands. 

In the fitting shop, between the lines of machines, 
are what are called “walking cranes,” that is to say, 
travelling cranes, running on a single rail in the floor, 
and guided between two rails at top. Motion is communicated 
to them at the top by an endless rope actuating a friction 
wheel on the crane; and the motion is easily reversed by a fork 
shifting the belt from one pulley to another with loose one 
between. Several lathes are often arranged on the same bed. 
Thus, there are double beds with four, six, and eight headstocks 
and puppets which slide the whole length, so that space is 
economised by arranging each headstock and puppet to occupy 
only so much space as is required by the work in hand. The 
countershafts are constantly running, and boys readily throw 
the belts on to or off from the cone pulley of each separate 
lathe. Strong milling machines, with straight teeth cutters of 
different widths, are much used for “eating out’ such parts as 
the forks of coupling reds and the jaws of springs. The case- 
hardened surfaces of motion bars and the chilled faces of axle- 
boxes are finished by an emery grinder made by the Midland 
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Railway Company, with travelling and reversing bed like that 
of a planing machine; while the work travels longitudinally, the 
emery waeel traverses laterally, at the same time revelving 
rapidly, s» as to work evenly over the whole surface. 

When an engine comes into the shop for thorough over- 
hauling it is completely stripped, and the several parts are at 
once removed to their respective departments, so as not to 
encumber the space round the pit. A complete breakdown 
train, with its engine always under steam, is kept in readiness 
to start immediately on receipt of a telegraphic message. One 
of Merryweather’s steam fire-engines has the water in its boiler 
maintained at about 200 deg. Fah. by gas burners, so that steam 
may quickly be raised on the first alarm of fire. There is a 
special wagon, with low platform, winch, and channel bars 
furming an inclined plane, so that the fire-engine may be hauled 
on to it fur conveyance to any part of the line. The bottom of 





| indicatin 
| Among the other interesting machinery photographs on 
| the stand of the Fairfield Company are those of the 





| 
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the wagon lets down for allowing the ashes from the fire-engine | 


grate to fall out. An engine is readily obtained, as there are 
always several under steam. We should have thought, how- 
ever, as the arrangements for dealing with fire are so complete, 
it would be worth while to go a step farther, and construct a 
locomotive combined with fire engine, while keeping the existing 
fire-engine for use in the works themselves, because, as mis- 
fortunes seldom come singly, a fire might break out simul- 
taneously at the works and at some point in the line. At the 
same time, every precaution is taken against fire at the works, 


MARINE ENGINEERING AT THE GLASGOW 
EXHIBITION. 


THE models and photographs of the marine engines 
exhibited by the Fairfield Company of Govan are almost 
sufficiently complete to furnish a history of the develop- 
ment of marine engine design since the abandonment of 
the two-crank type. Among their illustrations are to be 
found two and three-crank engines, three and_five- 
cylinder triple expansion three-crank engines, and com- 

und paddle engines. One of the largest and most 

ighly-finished models in the Exhibition is that shown by 
this firm, representing the engines fitted by them in the 
screw steamers Aller, Trave, and Saale, each of 2779 tons 
register, built for the North German Lloyd’s line of 
Atlantic steamers. The cylinders of these engines are 44in., 
70in., and 108in. in diameter, with a 72in. stroke, being 
constructed for a working pressure of 150 lb. per square 
inch, and to indieate 7500-horse power. A noticeable 
feature in their construction is the slide valve gear, 
designed by Mr. Bryce Douglas, which allows the valves 
to be placed at the back of the engine, thus bringing the 
cylinders as near together as is consistent with good sur- 
faces at the main bearings of the crank shaft and reducing 
the space occupied by the machinery in a fore-and-aft 
direction. The valve doors are all in accessible positions, 
so that the valves may be easily overhauled and the whole 
of the gear be readily got at for adjustment. In other 
respects the design is similar to that of most triple- 
expansion engines; but the generally massive proportions 
in this instance are calculated to give that great strength 
and rigidity which are such essential features in the 
machinery of Atlantic steamers. 

The engines of the Orient Steam Navigation Company’s 
steamer Ormuz are illustrated by a photograph, and, like 
the before-mentioned, are also triple expansion, with three 
cylinders in a line, these being 46in., 73in., and 112in.in dia- 
meter, with a 72in. stroke, working at a pressure of 150 lb. 
persquareinch. Itis worthy of remark that the low-pres- 


| sure cylinder in this instance has the largest cubic 


capacity of any hitherto made for this type of engine. 
The valve gear is also that of Mr. Bryce Douglas, but in 
this case with an excentric to each engine. 

The machinery of the famous Cunarders, Umbria and 
Etruria, are shown among the exhibits of this firm, but 
although the engines were constructed as recently as 
1884 they are now entirely out of date. They are, how- 
ever, among the largest ever made on the three crank 
compound principle, having one high and two low-pres- 
sure cylinders, the former being 7lin., and each of the 
two others 105in. in diameter, with a 6ft. stroke, and 
14,500 horse-power when at full work. 


engines supplied for the North German Lloyd’s steamers 
Werra, Fulda, Eider, and Ems, each of 6500 indicated 
horse- power ; those of the Imperial Russian yacht Livadia, 
of 12,350 indicated horse-power; and the engines of 
H.M.S. Nelson, the latter being of a totally different 
design to those of the mercantile marine. 

Coming now to the latest arrangement of triple expan- 
sion engines by this firm, we notice those of the screw 
yacht Lady Torfrida, just built by them for their principal 
partner, Sir W. Pearce. These engines have five 
cylinders—two high-pressure of 14}in. diameter, one 
intermediate of 30}in., and two low-pressure 38in. in 
diameter ; also three cranks, placed at an angle of 120 deg. 
The high-pressure cylinders are placed over the low- 
pressure, with the intermediate cylinder in the centre. 
The piston stroke is 30in. A nice open engine in the front 
is obtained by adopting slipper guides and wrought iron 
columns, and the steam reversing gear being placed at the 
back of the intermediate engine, plenty of room is provided 
for getting at all the working parts. The valve gear is 
of the ordinary link description, with adjustable drag links 
to the lever or wyper shaft. The condenser extends the full 


| length of engine, and has the pumps attached in the usual 
| way, there being one air-pump worked by the lever from 


there being in each shop a receptacle for oily waste, cleared | 
| tended through the valve chest and connected to a lever, 


every day, and also a regular fire brigade, composed of the 
workmen, who have fortnightly drills. 

We give above two views of the simple yet effective coupling 
hook that has been in use on the Midland Railway for five years 
past, and which beat all the automatic arrangements for 


specially picked, but taken at random from among the shunters, 
We also append drawings of the continuous draw-bar and buffer 
arrangement now generally used for carriages, and of Gedge’s 
wagon draw gear, which is found to be the best yet tried. 
Flats in the side of one of the links permit of its entering the 
recess in the draw hook, the weight of the chain, and especially 
the pull on to it when in use, preventing the possibility of its 
coming out. 

The Midland Railway Company has just completed the 
purchase of the Osmaston Estate for the extension of its works 
at Derby. The estate, which belonged to Sir R. R. Wilmot and 
the trustees of the late Sir George Wilmot-Horton, consists of 
235 acres, and immediately adjoins the works of the company, 
which already cover an area of about 200 acres. It was in 
Gommnaten Park that the Royal Agricultural Show was held in 
1881. 








THE REGISTRATION. OF PLUMBERS.—At the City and Guilds 
Institute, Finsbury, on Saturday afternoon, an examination was 
held, under the auspices of the Plumbers’ Company, for certificates 
of registration. The practical examination included various 
branches of lead work, and the theoretical questions relating to the 
subjects of plumbers’ materials, house fittings, and sanitation. 
Piumbers attended from several districts of Middlesex, Surrey, and 
Yorkshire. The examiners were Mr. Chas, Hudson (assistant- 
chairman of the registration committee), and Messrs. Clarke, 
Gilbert, Nurse, Webb, and Millis. Seventy-five per cent. of those 
attending passed the full examination, being twenty-five per cent. | 
higher than the result of last week’s examination. 


the crosshead of the forward engine and one circulating 


| pump by the lever of the after engine, with a feed and bilge 


pump on each. The crank shaft—made of Vickers’ steel 
—is in one piece, and works in six main bearings which 
are filled with white metal. The high-pressure piston 
valves and the low-pressure slide valves are worked by 
the one excentric, the rods of the slide valves being ex- 


the other end of which takes the high-pressure valve rod. 
This is a very convenient method of working the valves of 


| engines placed one immediately over the other, and it 





: 3 f t | appears to act efficiently. 
coupling at the Nine Elms trial, even when used by a gang not | " 


The steam from the boilers is 
admitted to the inside edges of the valves, and the exhaust 
to the intermediate cylinder is then on the outside edges; 
the effect of this arrangement being that the valve spindle 
stuffing-box is exposed to the exhaust pressure only. 
Thus the high-pressure piston-rod gland is the only one 
in the engine exposed to the full boiler pressure. All the 

istons are of cast steel, the high-pressure having Rams- 

ttom rings, while Buckley’s are fitted to the others. 
Mauhole doors are placed at the top and bottom of the 
low-pressure cylinders for overhauling and examining the 
pistons, and a crane traverses the engine room for the 
purpose of entirely lifting off the high-pressure cylinders 
when required. The most noteworthy features in this 
engine are the subdivision and arrangement of 
cylinders, resulting in a decrease of the initial strains 
on the crank at starting and a more uniform turn- 
ing moment in regular work. Owing to the increased 
number of cylinders there will, of course, be a 
slight increase in surface friction as compared with 
the three-cylinder arrangement; but this is more 
than compensated for in the decrease of ratio between the 
minimum and maximum strains. This arrangement of 
triple expansion with five cylinders possesses, it is claimed, 
the same advantage over the three-cylinderform as is found 
in the three-cylinder compounds os compared with the 
ordinary two-cylinder compound engines. Although 


| there does not appear to be any saving of space in the 








five-cylinder combination, yet a great power can be 
obtained thereby without employing such large cylinders 
as would otherwise be required. Thus in the case of the 
North German Lloyd steamer Lahn, lately built by the 
Fairfield Company—a vessel of 448ft. by 49ft. by 34ft. 9in. 
depth, steaming 19} knots—engines have been fitted to 
indicate 9000 horse-power, with two 32hin. high-pressure 
cylinders, one 68in, intermediate and two 8d5in. low- 
ressure; the piston stroke being 6ft. In this case the 
argest cylinder is 85in. in diameter, as compared with 
112in, in that of the Ormuz, already mentioned. A single 
low-pressure cylinder to take the place of two 85in. would 
be 120in. in diameter, a size involving considerable risk 
in casting, besides of great weight for handling during the 
construction of the machinery. The engines of the 
Lahn have cast iron columns, and the crank-shaft 
is of steel, in three lengths. They have two air 
pumps, two feed and two bilge pumps, while a sepa- 
rate centrifugal pump is fitted for circulating the water 
throughthecondensers. Altogetherthe marine engineering 
exhibits of the Fairfield Company are exceedingly inte- 
resting, and the designs of their engines reflect great 
credit, and in every way sustain the high reputation of 
this distinguished firm. 

In a position which is altogether isolated from the 
other marine engineering and naval architectural exhibits, 
at the far end of the main avenue, and facing the 
machinery annexe, is to be seen the largest and most 
attractive of the marine engine models in the Exhibition. 
Placed on a raised stand, which is surrounded by several 
ship models, is shown the triple-expansion engines for the 
Royal Italian twin-screw armour-clad Sardegna, which 
engines are now being constructed by the Societa 
Hawthorn-Guppy, at Naples, from the designs of the 
exhibitors, Messrs. R. and W. Hawthorn, Leslie, and Co., 
of St. Peter’s Works, Newcastle-on-Tyne. 

The model of the engines of the Buenos Aires, ex- 
hibited by the Messrs. Denny, is without doubt the most 
highly-finished piece of work of this description in the 
Exhibition ; but that of the Messrs. Hawthorn, Leslie 
and Co., is certainly the largest and most unique. 
We illustrate the engines of the Sardegna on page 
118. The model is to the scale of Idin. to the foot, 
and consequently displays every detail in the con- 
struction; besides which, being worked for about ten 
minutes in every hour of the day by means of an 
electro motor, every opportunity is afforded for a satis- 
factory examination of its several working parts. The 
engines of the Sardegna are to be of 22,800 indicated 
horse-power, which is the largest hitherto put into any 
vessel. There are to be altogether four sets of engines in 
the vessel, two of which will work the starboard and two 
the port propeller ; those shown in the model and our 
illustration being the two sets of engines in the starboard 
engine-room. The Sardegna—like the City of New York 
and many modern British armour-clads—is divided longi- 
tudinally at the middle line by watertight subdivisions ; 
a very important provision for keeping a vessel afloat and 
maintaining her powers of propulsion after receiving 
injuries either from an enemy or through the ordinary 
perils of the sea. Each of the combinations of engines— 
two in the port and two in the starboard engine-rooms— 
is therefore completely separated from the other combi- 
nation, and in additicn to this arrangement each of the 
two engines in each engine-room is able to work inde- 
pendently of the other. There are thus four sets of 
engines, each of nearly 7000 indicated horse-power, and 
steam is supplied to them by boilers which are likewise 
separated by transverse bulkheads and by a longitudinal 
watertight bulkhead at the middle line of stokehole. 

The engines of warships have hitherto been almost in- 
variably of the horizontal type of construction, this form 
having been adopted in order that the machinery may lie 
low down in the vessel, and be thus protected as much as 
possible from projectiles. There are many objections to 
the horizontal engine, as may be readily conjectured from 
the fact that mercantile marine engines for screw ships 
are always of the vertical inverted type. The vertical 
engine is easily accessible everywhere, which cannot be 
said of the horizontal engines usually fitted in her 
Majesty’s ships. The Sardegna is one of the most ad- 
vanced specimens of the type of armour-clad approved by 
the Italian naval constructors, her hull being protected 
by horizontal armour, without any belt whatever. The 
engines of the Sardegna are to be entirely below this 
horizontal protection, and therefore below the water-line. 
Hence it was impossible to get the necessary power with 
two vertical inverted engines. This is doubtless one of 
the chief influences which have operated in inducing 
the designers to place two engines in each engine- 
room, instead of one larger engine. Another reason 
should, however, be assigned, viz., the desire to be able 
to steam at times upon a low indicated horse-power with 
economy and efficiency. Upon examination of the model 
it will be seen how this has been done. Had there been 
only one set of cylinders in each engine-room working 
with triple expansion, and equal to a full power speed of 
eighteen knots, it is quite clear that in steaming at nine 
knots, say, as the vessel will probably be required to do 
for a long time continuously, the steam would be prac- 
tically lost in such a large low-pressure cylinder as would 
be fitted; besides which there would be an excessive loss 
in friction, &. To avoid this two sets of engines are 
placed to work each screw propeller, and they are so 
arranged that the forward engine can be quickly discon- 
nected from the after engine, the disconnection being 
effected by simultaneously withdrawing all the bolts in 
the coupling between the crank shafts. A similar arrange- 
ment is made by which the reversing gear shafts can 
also be disconnected. The cylinders to these engines are 
39in., 59in., and 88in., the stroke being 5lin., and the 
steam pressure 1501b. The steam is distributed by 
means of piston valves, there being one such valve to 
each high-pressure and intermediate cylinder, and two 
valves to each low-pressure cylinder. These valves are 
all worked by Marshall’s system of valve gear, all of which 
is of steel, as also is the shafting, connecting rods, and 
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piston-rods. The bed plates and columns, and the pistons 
and cylinder covers are of cast steel. The main engines 
drive nothing but the screws, the whole of the pumps 
being worked by separate and independent engines. 
Altogether there are four circulating pumps, four air 
pumps, twelve feed pumps, besides bilge and fire engine 
pumps. The air pumps are worked by compound vertical 
engines, and the fee a are on the Worthington 
principle with vertical cylinders. The stokehole is 
divided transversely as well as longitudinally by water- 
tight bulkheads, there being in all six watertight com- 
partments with three single-ended boilers in each. 

As already pointed out, the engines shown by this 
excellent model are being made by the Italian firm of 
Hawthorn and Guppy, which is intimately connected with 
the designers and exhibitors. It appears that the Italian 
Government are very wisely desirous of encouraging home 
industries, more especially those upon which their 
national defences so much depend, and consequently they 
require all the work possible to be done in Italy. The 
steel shafting is being made by Vickers at Sheffield, as 
also are the piston aa connecting rods. Other forgings 
together with the bed plates and columns, are ee by 
Messrs. Hawthorn, Leslie, and Co., and the steel boiler 

lates are sent out direct from British steel works, All 
Gon and copper work and iron castings are being made 
in Italy. 

The “hip models shown by this firm are four in number, 
carefully and neatly executed, and representing the 
Channel twin steamer, Calais-Douvres of 14 knots ; the 
Russian (Odessa) Steam Navigation Company’s screw 
passenger vessels Poushkin and Prince Poternkin, each of 
14 knots, and the screw enger steamer Hevelins of 
11 knots. The iebanand of these is aged interest- 
ing as being one of the most successful of the many plans 
hitherto tried to effect the Channel passage with the 
minimum of discomfort to passengers. They also show 
»hotographs of the twin-screw engines of 6500 indicated 
Lees teue fitted by them in the Austro-Hungarian 
torpedo cruisers of the Panther class, and of 4000 indi- 
cated horse-power engines made by them for torpedo gun- 
boats. Messrs. Hawthorn, Leslie, and (c. are to be con- 
gratulated upon the satisfactory show et make among 
the exhibits of their Clyde and other rivals. It is to be 
regretted that many other North of England firms of 
shipbuilders and marine engineers have not evidenced the 
same spirit of competitive enterprise. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


United States : Industries of Chicago and district.—The city 
of Chicago, while retaining its position as the centre of the grain 
and provision trade, is every year extending its manufactures, 
and is still growing as a point of distribution and supply for the 
domestic and other necessities required by the ever-increasing 
developments of the West. The year 1887 has been marked bya 
large increase in nearly all branches of trade. In manufactur- 
ing industries the — increase is shown in iron, a general 
advance in prices being also noticeable. The passing of the 
Inter-state Commerce Bill caused unusually large purchases early 
in the year from the belief that freight for goods arriving from 
distant ports would be raised by the terms of the Act, which 
regulates that goods shall not be taken’ at a less rate for a long 
distance than for a short one. Of the most striking incidents 
in the past year, one was the widespread development of 
monopolies and trusts, and the consequent check to joe re 
The market price of many commodities is now regulated by 
these combinations, and in some instances the volume of pro- 
duction restricted. The system has extended to the necessaries 
of life, and has a direct influence on the price of coal, gas, and 
other articles. Some of the large manufacturing interests are 
in the hands of trust associations, and the value of iron, steel, 
and the production of some of the mineral ores greatly depends 
upon a few large capitalists, who can monopolise the trade by 
means of the great power the combination gives them, and 
can fix the price that shall be paid within that point where 
foreign competition would step in, and the high tariff duly 
allow of importation. These trusts, not only local, but 
those organised elsewhere, have increased their power over a wide 
area during the year. The amount of business done in the 
wholesale trade here last year is estimated at £92,500,000. The 
volume was large, values increased in most lines of business, 
and there were fair profits. The method adopted by many 
houses of supplying to their customers a great variety of goods 
has become so prevalent that it is in some cases difficult to 
define their special line of business, and the tendency is to 
throw more business into the hands of the larger firms, and to 
restrict that of the smaller houses to some special trade not 
having the capital to compete with their more powerful neigh- 
bours. The manufacturing firms in Chicago number 2396, with 
a capital of about £23,500,000, and employing 134,600 work- 
people. The value of product is estimated at £83,000,000, 
a gain of 154 per cent. over the preceding year. All have been 
actively employed, and the cost of transport and heavy duties 
protect them from much foreign competition, and enable them 
to make large profits, except as regards the finer cutlery, which 
is largely imported, and which local manufacture is unable to 
equal. The four refining and smelting works, as well as the 
various manufacturies of brass, copper, and tin, have largely 
increased their output, and the latter wares greatly increased in 
price. The total value under this head increased in 1887 by 
£1,481,443, or 444 per cent. Pig and rolled iron are manufac- 
tured in all the States, chiefly in Illinois, though considerable 
quantities are turned out in Missouri and Wisconsin. Steel 
rails are produced largely in Illinois, with smaller quantities in 
Colorado and Missouri. Illinois isa great manufacturing State 
for other products of iron, but the various industries are fast 
increasing in other parts of this district. The total output of 
the iron manufactories of Chicago and its vicinity in 1887 is 
estimated to exceed that of 1886 by £2,968,444, or 303 per 
cent. This immense increase in the manufacture of boilers, 
engines, other machinery, and steel rails was owing to the 
development of the railway system of the West. Many factories 
and foundries were enlarged, new premises erected, and a new 
mill was established at Springfield. The five works of the 
Joilet Steel Company, the North Chicago Rolling Mill Com- 
pany, and the Union Steel Company produced 695,000 tons of 
. pig iron, 825,000 tons of steel ingots, 710,000 tons of steel rails, 
- besides angle bars, iron and steel bars, &c. The Joilet Com- 
ose product, including 200,000 tons of steel rails, increassd 

23 per cent, Steel rails varied in price from £8 17s, 4d. in 





June to £7 8s, 5d. per ton in December, a decrease of 164 per 
cent. At present there is a lack of fresh ordens, and there has 
been a gradual closing from that cause or for repairs. There 
are forty foundries and sixty machinery establishments, with an 
estimated output of £2,000,000 and £1,650,000 respectively. 
The value of agricultural implements manufactured is estimated 
at £2,300,000. There are twenty boiler shops, many galvanised 
iron and wire works, and numerous manufactories of iron rails, 
safes, stoves, touls, and every variety of goods, all of which have 
been in full operation and kept hard at work to meet increased 
demand. The five car-whee] works produced wheels to the value 
of £870,000, and a new mill has lately been erected for the manu- 
facture of car wheels rolled entirely out of a solid steel bloom, 
which is said to be 30 per cent. lighter and much stronger than 
the composite wheel now used. The total product of the eighty 
industries of iron and wood, including bridges, carriages, cars, 
elevators, and wagons, increased by £59,100 or 10 per cent. 
Prices of manufactured iron in many of the leading goods have 
advanced, in some instances being regulated by combinations of 
manufacturers, and wages of skilled labour have made an 
appreciable advance. Steel is fast taking the place of 
iron in almost every branch, and steel rails are superseding those 
of iron at a very small-increase of cost. Although there is no 
possibility of ascertaining the quantity of iron goods or steel 
rails imported into this district, some companies are believed to 
have made large purchases. The vast mineral resources of the 
West, the full extent of which is imperfectly known, constitute 
an ever-increasing source of industry, and there appears to be 
an inexhaustible supply of all those metals largely contributing 
to the industry und wealth of a nation. After a long period of 
depression, during which production was greater than demand, 
the price of copper took a sudden rise, greatly owing to the 
operations of the Paris syndicate. The chief deposits are in 
Minnesota and Montana. The Calumet and Hecla mines, in the 
Lake Superior district of the former State, produced in 1886 
35,000 tons, half the total product of that country ; the cost of 
production has decreased 10 per cent. in the ‘ast fourteen years, 
while the capacity of the mines is being largely increased: In 
Montana great improvements have been made in the works, 
and the tendency is to refine at home. The Anaconda mine was 
working in 1887 with twenty-two furnaces, at the rate of 1500 
tons of ore a day, the product being 79,000 tons of copper, 
double that of the preceding year. The chief iron mines 
worked are those in the Lake Superior region and in Missouri, 
but good ores are found in great abundance in many other parts, 
and exist in unexplored districts. The Lake Superior region 
comprehends the Gogsbic range, chiefly in Wisconsin, the 
Marquette region in Michigan, the Menominee range in 
Michigan and Wisconsin, and the Vermilion district in 
Minnesota. The Marghette and Menominee districts produced 
in 1886 1,621,887 and 880,000 tons respectively. The progress 
of the Gogsbic and Vermilion districts has been marvellous, as 
four years ago they were a wholly unbroken wilderness. The 
Gogsbic range was discovered in 1885, and in the last two years 
fifty-three mining companies were incorporated, with a capital 
of nearly £12,000,000. Some, having been started without 
capital or on loans, have failed, and the stock of others has 
See to a quarter of its value; but as regards the 
richness of the range there is no question. The range has been 
explored for thirty miles, but properties held as iron lands 
extend both east and west beyond that limit. The production 
in 1886 was 756,281 tons, of which the leading mines—the 
Colby and the Norris—turned out respectively 257,482 and 
124,844 tons, and the production in 1887 is said to have been 
considerably larger. e ore is a high grade of red hematite, 
mostly of the best Bessemer class, and is low in phosphorus, 
the shipments being confined to those showing ‘06 phosphorus, 
in an ore containing 60 per cent. of iron. Another range, 
parallel to the Gogsbic, and ‘twelve miles south, is being 
explored for magnetic iron ore. The Vermilion range lies 
eighty miles south of Duluth; the ore is a hard specular, of 
unusual richness. The output in 1886 was 304,396 tons, which 
will soon be largely exceeded. An analysis of several specimens 
gives 68 cent. of iron, ‘05 of phosphorus, and 1°25 of silica. 
Other notably the Missaba range, in the neighbour- 
hood, are commencing active operations, and it seems that 
Minnesota will vie with Michigan and Minnesota in produc- 
tion. In Missouri iron occurs over nearly the whole of the 
centre and south of the State, and extremely valuable de- 
posits of limonite and specular ores abound in the centre of 
the State and between the Mississippi and Upper Orange rivers, 
the whole forming one great iron belt. The central districts 
has extensive mines, the percentage of ore ranging between 44 
and 67, and of phosphorus from ‘025 to ‘13, and sustains a 
number of blast furnaces. The output of the Iron Mountain 
and neighbouring mines in 1886 was 379,776 tons. In Colorado, 
Montano, and parts of Dakota, ore is found in great abundance, 
but the mines are little developed, and there are some valuable 
mines in Iowa. The coalfields of Illinois extend over 36,000 
square miles, and a low estimate gives the amount of coal in the 
State at 30,000,000,000 tons, which uppty at the present rate of 
production would last for 3000 years ; but the amount has been 
estimated at a much higher figure. In 1887 there were 801 
mines in operation, and the output increased by 400,000 tons, 
or 4 per cent. over the average of the preceding five years. The 
average value at the mines was 4s. 5d. per ton, and the average 
price paid for mining 3s. per ton. In Iowa the annual pro- 
duction is about 4,000,000 tons from a coalfield extending over 
78,000 square miles, In Kansas there is an annual production 
of 1,500,000 tons from a coal mine of 17,000 square miles. In 
Missouri the annual production is 1,750,000 tons from a coal 
mine of 26,887 square miles. In Nebraska the area of the coal- 
field is much smaller, not exceeding 3000 square miles. The 
area of the coalfields of Colorado, Dakota, Montana, and 
Wyoming are little known, but they are said to be of enormous 
extent and value, and that in Montana there are valuable beds 
of good bituminous and lignite coal underlying large areas in 
nearly every county. The quantity annually mined is in 
Colorado 1,250,000 tons; Dakota, 30,000 tons; Montana, 
50,000 tons ; Wyoming, 1,000,000 tons. Anthracite has been 
found in Colorado and Nebraska, where a small quantity is 
worked. Coke is made only to a small extent, but a good 
coking coal has been lately discovered in parts of Colorado. A 
patent has lately been taken out by two Wisconsin farmers 
named Raymond, for a machine called the cyclone pulveriser, 
capable of reducing almost anything to the finest powder, and 
to be used in Mr. McCauley’s process of spraying pulverised 
coal with a combustion chamber attached to a furnace, whereby 
it is computed 50 per cent. of the coal now consumed in furnaces 
and rolling mills will be saved. The carrying out of the in- 
vention has hitherto been delayed from want of means to 
pulverise coal sufficiently fine. Almost all the non-argentiferous 
lead is produced in Illinois, Kansas, Missouri, and Wisconsin, 
the annual output being about 21,000 tons. The seat of the 
desilverised soak industry is in the Rocky Mountains, Colorado, 
— about 53,600 tons. In Montana the principal works 

ave been enlarged, and a small quantity of smelting is done in 





Dakota. Tin was discovered here in 1883, but little attention 
was at first paid toit. Some of the mines are now commencing 
regular operations, erecting machinery and sinking shafts, and 
before long there will probably be a regular supply of metal, 
the quantity of which seems unlimited; and as the ore lies near 
and crops out from the surface, the cost of working and trans- 
port will not be great. Little has been done beyond the pro- 
duction of specimen bars and the examination of localities most 
likely to yield paying quantities of ore, though there are con- 
siderable quantities ready for concentration. The first company 
that operated was the Etta Mine in the southern hills, which in 
1886 produced 7 tons of tin from 400 tons of ore, but through 
imperfect machinery and management, and the mine not being 
sufficiently opened, it was closed. A plan for further opera- 
tions has been adopted by this company, other claims have 
been purchased, and other companies are preparing to work. 
In the northern or Nigger Hill district the Cleveland Company 
have sunk a shaft 10ft: deep, and where a cross-cut has been 
driven the vein is found to be 200ft. wide and to carry tin 
throughout. The company expects to operate shortly on a 
large ecale. The discovery of tin in the Black Hills is of the 
highest -importance, the mines being of enormous extent and 
value. The district is an isolated group of mountains prin- 
cipally in Dakota, and partly in Wyoming, between the two 
main forks of the Cheyenne River. The group is nearly oval, 
about 90 miles by 60. Of the two known tin districts, the 
northern section is about 20 miles east of Deadwood, and the 
southern section, four miles wide, lies round the north and west 
sides of, and probably all round, the central mass of granite 
called “ Harney’s Peak.’ Professor Carpenter, of the Dakota 
School of Mines, says in a recent report :—“ The tin stone is 
found in granitic dykes or veins in the earlier or schistose 
archwan, varying in width from a few inches to hundreds of 
feet. The crystals of cassiterite vary much in size, but gene. 
rally if the individual crystals cf feldspar or quartz and mica 
are large, the accompanying crystals of cassiterite are large, and 
vice versd. The percentage of tin stone in the greisen varies, 
but there are many veins carrying rock yielding from 2 to 4 per 
cent.” Last year Professor Carpenter examined all the districts, 
and made numerous assays of the ore, which, when sempled in 
large quantities, seldom runs below 2 per cent., and often yields 
4, 6, 8, and even 12 per cent. The assays refer to averages 
taken across dumps, sample lots, veins, &c. Chicago and other 
cities west are large consumers of tin, which has hitherto been 
wholly imported, and great interest is taken in the discovery 
and development of this metal. The supply of zinc comes from 
Kansas, Missouri, and Wisconsin, the former States supplying 
respectively 30,000 and 60,000 tons a year and the latter a small 
quantity. The price of ore has advanced to about £3 or £3 5s. 
per ton, and £5 for superior quality. The production of spelter 
in the United States is almost wholly confined to the States of 
Illinois, Missouri, and Kansas, which turned out in 1886, 21,077, 
8932, and 5870 tons respectively. There are twelve institutions, 
but the only two manufactories of sheet zinc are at La Salle, in 
Illinois. Production increases yearly, and many of the com- 
panies, notably the Collinsville Zinc Works, have largely in- 
creased the number of retorts. Messrs. Matthieson and Hegler’s 
works at La Salle cover 55 acres, and constantly employ 800 
men, the daily production being from 35 to 40 tous of spelter, 
which is chiefly rolled into sheet zinc. The Illinois Zinc Com- 
pany employs about 500 men, and produced in 1886 about 800 
tons of spelter, mostly transformed into sheet zinc, and valued 
at £20,000. The present price of spelter is £19 15s. 10d. per 
ton, and of sheet zinc £22 5s. per ton, both fractionally less than 
foreign production could be sold at after paying the heavy duty ; 
and a Jarge profit is made. Extension of the railway system in 
the west progresses with great rapidity, and the mileage built in 
1887 exceeded that of any other year. - The greatest increase has 
been in Kansas and Nebraska 2070 and 1101 miles respectively. 
Next follow Dakota and Montana with 717 and 626 miles, and 
in all other States and Territories of this district there has been 
some increase. The continuation of the Montana Central to 
Butte City, the centre of the mining industry of the Territory, 
is in course of construction. The Chicago and North-Western 
line has been extended through the whole length of Nebraska 
into the centre of Wyoming, passing through rich valleys and 
lately discovered coalfields, and will soon reach the oil region ; 
settlements and towns are springing up in this hitherto 
unknown region. The Birmingham, Kansas City, Memphis, and 
other lines have lately developed trade with the South and 
Texas. The wages of the hired labourer or workman are 
high compared with those in Great Britain, though in so large 
a district, with such a variety of occupations and trades, it is 
difficult to fix a definite scale. It is doubtful if the wages go 
further than at home, er that the workman is better off. 
Clothing, firing, rent, and many of the necessaries of life are far 
higher, not so much through the original cost of the article or 
its production, but owing to the large profits on capital and the 
high charges made in the various channels of distribution, the 
cost of many articles being affected by commission or specula- 
tion, or their value enhanced by trusts before reaching the 
consumer. Through the severity of the winter labour is not 
constant in every trade all the year round. Building ceases 
during that season, and on farms many labourers are thrown 
out of work. Co-operation and profit-sharing have not taken 
much hold in this district. Wages being higher, there is less 
object in small savings, and the working population are in 
general not so stationary in one place as in those countries 
where the systems are more developed. Business has not 
generally been so interrupted by strikes as in 1886, with the 
exception of the building trade. Bricklayers and masons 
struck for an advance of wages ; carpenters for 1s. 5d. an hour, 
eight hours a day, and extra pay for night or Sunday work. 
Hod carriers refused to work unless their pay was increased 
from 10d. and 11d. to 1s. 04d. and 1s. 3d. an Hour. - Nearly 
30,000 hands were idle for months until an arrangement was 
come to. Wherever the rail is laid the tide of emigration con- 
tinues to flow, communities are formed, and cities and towns 
thrive at a marvellous rate. Land which a few years ago had a 
nominal value suddenly rises to a high price, and building“lots 
soon become extremely valuable property. Wealth is thus con- 
stantly on the increase, while capital is for ever flowing in from 
the East. 

United States: Iron and coal in Colorado.—The iron industry 
of Colorado may be said to be in its infancy, the Colorado Coal 
and Iron Company having established the first and only smelting 
establishment weet of Chicago some three years ago. These 
works produced in 1887—pig iron, 23,587 tons ; steel rails, 
16,520 tons, together with sundry bar iron casting, -rails, &c. 
Owing to the recent tariff agitation all contracts made with the 
Colorado Iron and Coal Company for steel rails have been 
cancelled, and the rail mills are now idle. The only English 


steel rails laid in the States are those on the Denver, Texas, and 
Gulf Railway, between Denver and Pueblo; they cost, laid down 
in Denver, £11 8s. per ton, whilst the price of steel rails made 
in Colorado, or purchased from Eastern markets, is 49 4s. te 
£9 12s. per ton, but have not been in use long enough to test 
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their comparative wearing qualities. The mining of coal is 
rapidly becoming an important industry in Colorado, almost. 
every variety being found in the State. The coalfields which 
have been partially or fully explored cover about 1500 square 
miles. The output in 1887 increased by 267,900 tons, or 20 per 
cent. The thinnest thickness of the coal seams being worked is 
3ft.; the average, 5ft. 7in.; and the thickest, 14ft. 
number of persons employed about and in the mines is 5000. 
The average price paid to miners for digging and loading coal 
and timbering the workings is about 4s. 47d. per ton of screened 
coal ; the earnings being from 10s. to 16s. per day. Railroad 
construction seems to keep pace with the general development 
of the country. The total mileage in the State is 4000, of which 
800 were completed in 1887 at a cost of about £4000 per mile. 








PORTABLE RAIL SAW. 


It is stated that the machine illustrated by the accompany- 
ing engraving will cut a 44in. 70 Ib. steel rail cold by hand in 
fifteen minutes without removing it from the sleepers. Its 





weight is 1751]b. and height 36in. 


The operation of the tool 
will be readily gathered from the illustration, and we need only 
say that its feed is automatic, that new saws do not cost much, 
and that lubrication for the saw must not be by mineral oil. 
The machines are of American manufacture. 








THE “RIDER” HOT-AIR ENGINE. 


Tue “Rider” hot-air engine, manufactured by Messrs. 
Hayward Tyler and Co., London, has now been in successful 
operation for some twelve years, many hundreds being in use in 
this eountry alone, besides a large number exported into nearly 
every quarter of the globe. The engine, as introduced into 
this country from the States, was in most part so perfect that 
for years no improvements were considered necessary. Later on, 
however, experience showed that the weakest point was the 
heater—or fire pot—and the mode of renewing it when burnt. 
These difficulties have been successfully overcome, and form the 
subject of a patent. Our illustrations show the new furnace 
closed for use, as well as open for repairs. It will be seen that 
the furnace as now made is in two parts, bolted together in 
such a manner that when it is desired to replace a heater the 
outer furnace is withdrawn in halves, or, in the smaller type, 
swing round on hinges. Some details as to the furnace have 
also been introduced, rendering a much brighter fire admissible, 
without danger to the heater. Another advantage accrues, 
which has proved of great importance, namely, that the furnace 
being suspended, and the support to the engine being inde- 
pendent of it, the evils of unequal expansion are avoided. In 
the smaller engines the consequences were not so serious as in 
the larger. It is obvious that in the old plan, the engines being 
built cold, and one side forming the fire-box, some undue strain 
must occur when the engine is heated for use. In the new 
arrangement this is entirely avoided. The freedom and absence 
of all straining with which the new type of engine works is a 
sufficient and conclusive proof. A second consignment of 
engines of this pattern has lately been supplied to a foreign 
railway company for their outlying stations ; one to Girton 
College, Cambridge ; and many to private country residences 
for pumping up water for the use of the house, garden, &c. 











DE BERGUE’S PNEUMATIC PORTABLE DRILL. 





ReceENTLy, in our “ Lancashire Notes,” a brief description 
was given of an ingenious invention for drilling by pneu- 
matic power, which has been introduced to this country by 
Messrs. De Bergue and Co., of Manchester, and we are now 
enabled to give our readers an illustration taken from a photo- 
graph of the machine referred to. 

The frame of the machine is a light steel casting, having a 
clear depth of gap of 6ft. and about 14in. wide between the 
arms of the jaws. At the back end of the frame is fixed a small 
Brotherhood engine having three cylinders about 3in. diameter, 
and weighing only about 501b. A line shaft passes direct from 
this motor along one of the arms to the drill-head, which, as 
will be seen, is of the ordinary character, worked by worm and 
wheel, and fitted, for the sake of simplicity, with a hand-feed 
motion. The complete machine is suspended from its centre of 
gravity,and the suspending bridle shown admits of the whole 
apparatus turning freely over so as to work at any desired angle 
without disturbing the object to be operated upon. For a light 
machine of this character, which turns in any direction at 
pleasure, it is important that due provision be made for holding 
the drill firmly to the work, and to admit of its being freely 
withdrawn on the completion of the hole. This is effected in 
the machine under notice by the grasping apparatus shown. 
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This apparatus has forked levers, which can be raised and 
lowered, any required pressure being applied by means of the 
hand-wheel directly under the control of the workman, and an 
adjuatable fulcrum is provided for the grasping levers so as to 
admit and firmly hold several thicknesses of plates. The com- 
pressed air is supplied to the motor at a pressure of about 70 Ib. 
per square inch, through fin. india-rubber tubing. The quantity 
of air admitted and the speed of the motor are controlled by a 
stop valve placed near the centre of the machine and well 
within reach of the workman. The drill can thus be run at any 
convenient speed according to the work to be done, the average 
speed of the driving shaft being about 450 revolutions per 
minute. The machine shown is designed for drilling 2in. holes 
in steel plates of varying thickness up to 4in., and performs this 
work with great ease. Weighing only about 6cwt., it can thus 
be suspended from any light swing crane in a workshop, and 
will perform all the functions of a radial drilling machine upon 
work too heavy to be moved, and the holes in which would have 
to be drilled by hand without some such appliance. 
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PNEUMATIC PORTABLE DRILL 
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TRACTION ENGINE. 


Ar the Nottingham Show, Messrs. Gibbons and Robinson, of 
Wantage, Berkshire, exhibited a very well designed and finished 
traction engine, which we illustrate. The design and finish of 


| this engine are quite equal to that of engines turned out by 


firms employing many more hands, and working on a larger 
scale. 

The diameter of the cylinder is 8fin.; length of stroke, 104in.; 
the diameter of the fly-wheel, 4ft. 4in.; diameter of crankshaft 
throughout, 3jin. Four keys are used for transmitting motion 
from it, all planed out of the solid shaft. The link motion, 
excentrics, &c., are very carefully designed, and have large 
wearing surfaces, give good results, and resemble locomotive 
practice. The cylinder, which, with its saddle and appurten- 
ances is all cast in one, is of very simple and neat construction, 
mounted with a steam chest cover containing a double locomo- 
tive spring balance. Beneath the cover is the stop valve, which 
is combined with the governor valve in one phosphor bronze 
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TRACTION ENGINE. 
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casting screwel into the partition dividing the steam and valve 
chests. The stop valve being a fac-simile of the seat on 
which it works, entirely covers the faced parts when the , 
engine is at work. The governor valve is a cylindrical 
extension of the stop valve, and has twelve equi-distant 
ports. A collar with exactly corresponding ports fits on this, 
and is turned backwards and forwards—the distance required to 
cover and uncover the ports—by means of bevel-toothed seg- 
menis, This valve is very sensitive, in perfect equilibrium 
under any pressure, and has proved very durable; by 
its use the travel of the governor can be reduced or in- 
creased according to the number of ports used. The cross- 
head is of cast crucible steel, also all the gear wheels ; the jack- 
in-the-box, or compensating gear, is combined with the winding- 
drum, which can be revolved without turning the main axle in | 
the road wheels, The gear is all arranged on one side of the 
engine, leaving the fly-wheel on the other side, so that the 
driving belt can run quite free of the engine. 

_ The main axle is 5}in. diameter, and the intermediate shaft is | 
4in, diameter. The boiler is very strongly constructed of high 
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quality Staffordshire plates, and the fire-box of Lowmoor, not 
steel, The external diameter of the barrel is 2ft. 6}in., and it 
contains forty-one 2in. tubes 5ft. 2in. long. The fire-box is 
2ft. 6in, long, the sides are tapered, and it is well stayed for a 
working pressure of 150]b. to the square inch. The side 
plates of the fire-box end are extended above and below to carry 
the crank, intermediate and main shaft bearings; the cast- 
ings containing these are all tightly fitted into the side plates, 
and drilled in their places to receive turned bolts driven in. 
The road wheels are of very strong construction, the spokes are 
made of 2hin. x fin. iron; and in the engine exhibited at 
Nottingham, the T head of each spoke was drilled in its place on 
the T iron ring, and bolted by turned bolts driven in by a 
sledge-hammer. 

The diameter of the hind wheels is 5ft. 9in. by 15in. The 
diameter of the front wheels is 3ft. 10in. by 8in. The speeds of 
the engine are in the slow gear 1 in 25°6, and in the fast gear 
lin 12°7. Throughout, the engine has been designed carefully 
with a view to combining, in a neat and compact form, all the 
principal improvements which modern practice and experience 





have suggested, and although geared all one side, the engine 
easily comes within a gauge of 7ft. lin. over all. It is claimed 
that with the fore carriage adopted, the tie rod takes many 
jerking strains off the boiler, which is not the case in those sys- 
tems where the tie rod is dispensed with. 








SELF-FIXING CASTOR. 





Tue castors illustrated by the accompanying engravings are 
made for furniture of the better kinds, and so constructed as to 
be fixed without the usual wood screws. The castor wheels are 
mounted in forks, which are themselves but slightly excentric 
as compared with the ordinary form, but they bear upon a ball- 
bearing and run easily. They are made chiefly in twoforms. As 
shown in Fig. 1, the lower end of the furniture leg A is shouldered 
down to the size shown at E, leaving a head C, and a flat groove 


—-—-—* 


SECTION FIXED 
Fic 


is thus formed, into which a screw ferrule B in two parts is placed. 
This is plainly seen in the half elevation and half section above 
Fig. 2, which shows the leg with and without the screwed ferrule 
B. The ferrule being in place, it is only necessary to screw the 
socket of the castor upon it, and it is fixed. Fig. 2 shows a 
modification in which the end of the leg is turned down toa 
conical form instead of groove and shoulder. The castor looks 
well and neat, and commends itself. It is made under H. 
Rickinson’s patent by Mr. H. Johnson, Wellington street, 
Islington. 








Proctor’s STEAM DicGER.—Mr. F. Proctor has been awarded 
by the Essex Agricultural Society a medal for his steam digger, 
made by Messrs. Burrell, of Thetford, and exhibited at the Ilford 
Show. 


NavaL ENGINEER APPOINTMENTS.—The following appoint- 
ments have been made at the Admiralty :—Thomas Agnew, chief 
engineer, to the Rapid, re-appointed on promotion, to date July 
27th; Quentin W. King, engineer, to the Partridge; Richard 
Phillips, engineer, to the Hecate; and Henry T. Liversedge, 
engineer, to the Watchful. 


THE Late Mr BRAITHWAITE POOLE.—A Liverpool correspondent 
of the Times records the death of Mr. Braithwaite Poole, which 
occurred on Friday at Birkenhead, at the age of 83 years, and says 
he was a connecting link with the early days of railway enterprise. 
Many years ago he became interested in the promotion and 
management of railway schemes in England, and was personally 
associated with George and Robert Stephenson, Locke, Trevethick, 
Captain Huish, and other pioneers inthe work. He held important 
offices under the London and North-Western and the Great 
Western companies, and took an active part in the promotion and 
carrying out of the Chester and Holyhead line, the Lancaster and 
Carlisle, and various Scotch systems. He surveyed the Dutch- 
Rhenish Railway and the Grand Trunk of Canada, of which latter 
he was one of the promoters. More lately he was connected with 
the Mersey Ferries and the Birkenhead and Hoylake Railway. For 
seventeen years Mr. Poole was chairman of the London Clearing- 
house for Railways, and he did much to organise the marvellous 
machinety of that department. On his retirement from the 
London and North-Western Railway the officials of that company 
presented him with his portrait in oil and a service of plate, and 
the picture is now hung in the Birkenhead Free Library. Mr. 
Poole was a Fellow of the Statistical Society, and the author of 
several books treating of railway affairs, and his ‘‘Statistics of 
British Commerce” was a useful compilation in its day. 


REPAIRING A BREAKDOWN AT SEA.—Charles Middleton writes to 
the Western Machinist as follows:—‘‘I send this account of what 
happened to us in the steamship Fitzclarence in December last. 
When 500 miles off Bermuda, the crank-pin bolts of the low-pres- 
sure engine broke, breaking the tops of the two columns, bending 
the connecting-rod, breaking the stuffing-box gland, and stripping 
the nuts off the studs of the cover of the beam centre. As all the 

umps were on the low-pressure engine, the only thing that could 
C done was to repairthe damage. I madea wooden cylinder 
cover with 2}in. yellow pine planks, bolting a piece the same thick- 
ness across the planks, and another on top of that, with a ring of 
2in. square packing inserted as a stuffing-box for tail-rod. I puta 
strong beam across the top of engine-room hatch, catching the 
angle irons, and four strong shores from beam to wooden cover, 
— the piston with 2}in. plates 5in. broad, and put liners 

low connecting-rod to make up the bend. As I had only one 
connecting-rod bolt for the other, and a band with lin. round iron 
to help the small bolt, I put a heavy screw from bottom of cylinder 
to a strong angle iron in front of tunnel, two strong shores from 
top of column to deck beams, anda shore from cover of beam 
centre todeck. When we got started, everything went all right, 
— that the cylinder was lifting jin. off the columns every 
revolution, but with care and plenty of oil, we were able to steam 
into Bermuda without assistance, the engines going 33 revolutions 
per minute.” 
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PRIVATE BILLS IN PARLIAMENT. 


. SrvcE our last résumé the Royal Assent has been given to the 

following Private Bills:—North Cornwall Railway, London and 
St. Katharine and East and West India Docks, London Tram- 
ways, various powers ; Manchester, Sheffield, and Lincolnshire 
Railway, new railways ; Nelson Local Board ; Didcot, Newbury, 
and Southampton Railway ;. Manchester, Middleton, and Dis- 
trict Tramways; Kensington-square Improvements, Bristol Pert, 
Railway, and Pier; Bristol Water, Hexham Local Board, Lan- 
caster Corporation, the Metropolitan Board of Works, various 
powers ; Staffordshire Potteries Water ; London, Tilbury, and 
Southend Railway ; Worcester and Broom Railway, Manchester 
Ship Cana!, No. 2, for altering plans, &c. ; North British Rail- 
way, Vale of Clyde Tramways, Bristol Port Extension Railways, 
Alabama Great Southern Railway, Greenwich and Millwall Sub- 
way, Brighton Marine Palace and Pier, Preston Corporation, 
London and North-Western Railway, Rhymney Railway, West 
Ham Corporation, improvements ; Plymouth, Devonport, and 
South-Western Junction Railway, Birmingham and Henley-in- 
Arden Railway, Barry Docks and Railways, further improve- 
ments ; Kingston-on-Thames Improvement, Metropolitan Outer 
Circle Railway, Oxford and Aylesbury Tramroad, South-Eastern 
Metropolitan—Lewisham, Greenwich, and District—Tramways ; 
Cheadle Railway, Mineral and Land Company ; Chesham, Box- 
moor, and Hemel-Hempsted Steam Tramways, Medina Subway, 
Collingbourne and Avon Valley Railway, Shropshire Railway, 
Liverpool Overhead Railway, Liverpool and Birkenhead Sub- 
way, Rossendale Valley Trams, Lancashire aud Yorkshire Rail- 
way, and Frodsham Gas and Water Bills. 

Awaiting the Royal Assent are the Great Western and Great 
Northern Junction Railway, the Llangammarch and Neath and 
Brecon Junction Railway, the Great Western Railway, the Sea 
Water Supply, and the Bridgewater Railway Bills, and the 
Central Railway of Glasgow Bills. 

One of the objects of the Manchester, Sheffield, and Lincoln- 
shire Railway Bill, mentioned above, is to authorise the 
construction of a short railway of 3$ miles, connecting the 
Houghton Main Colliery with the Manchester, Sheffield, and 
Lincolnshire Company’s system at Stairfoot. Sunk about ten 
or a dozen years ago to the Barnsley bed, the colliery, in and 
about which a paid-up capital of £140,000 was expended, has 
never yet been a paying concern. It has at present access only 
to the Midland Railway, and is thus placed at a very great dis- 
advantage in reaching many important markets. The colliery 
was laid out to raise some 1100 or 1200 tons of coal in an 
ordinary working day, but it has not yet been worked to its 
fullest capacity. At the present time about £1000 weekly is 
paid in wages, but it is expected that more men will be em- 
ployed and the output considerably increased when the new line 
is completed. The line has been surveyed to run in an almost 
direct line from the colliery to Stairfoot, passing through Storm 
Hill Wood, and over the Hull and Barnsley Railway in its 
course. There are no engineering difficulties in connection with 
the construction of the line. The colliery company agree to put 
100,000 tons per annum as a mimimum quantity on the new 
line, but, as they already send some 60,000 tons per annum over 
the Manchester, Sheffield, and Lincolnshire system by exchanges 
from the Midland, there is little doubt that this tonnage will be 
exceeded. 

The Great Western and Great Northern Junction Railway 
Bill now authorised incorporates a company for the construction 
of a line from the Great Western system near Southall, passing 
thence west of Harrow to a junction at Edgware with the 
Edgware, Highgate, and Londou branch of the Great Northern 
Railway, and also connecting the Great Western and London 
and North-Western systems. 

The Oxford, Aylesbury, and Metropolitan Junction Railway 
Bill authorises the abandonment of the company’s railway 
sanctioned in 1883 and the substitution of a tramway from 
Oxford to the Wootton Tramway at Brill. 











LETTERS TO THE EDITOR. 
[We do not hold wa Os ea the opinions of our 


COPPER STEAM PIPES AND MODERN HIGH-PRESSURE ENGINES. 


Sir,—As I was unable to be present when Mr. Parker's paper 
was read before the Institution of Naval Architects, would you 
kindly allow me to answer the points raised in the discussion, and 
to give the information which was requested at the meeting? 

In reply to Dr, A. L. Kirk, I beg to say that the “‘ two notorious 
cases of steam-pipe explosions” have both happened since the 
steam pressures have been increased to meet the requirements of 
the new triple-expansive engines. Brazed pipes appear to have 
been good enough for the old type of engines requiring low- 
pressure steam, but the fact that marine engineers are now driven 
to “‘serve brazed pipes with wire, and to strengthen them with 
bands fitted at short intervals”—neither of which practices 
were ever resorted to before—I venture to think goes far to prove 
that brazed pipes have had their day, and are not now to be relied 
upon under the altered conditions of steam pressure. 

No doubt ‘‘the goodness of a brazed pipe depended very much upon 
the skill of the tradesman who made it.” But it will be seen that 
from this very fact arises the uncertainty and danger, whereas in 
the manufacture of electro-burnished pipes there is absolutely no 
element of uncertainty. They are made automatically, and by the 
operation of a natural law which cannot err, but which must and 
does produce a finished tube of absolutely uniform density, thick- 


ness, true circular section, and of great tensile strength. Every 
thin film of copper deposited upon the mandril, in the pro- 
cess of manufacture, must be separately acted upon, bavakihed, 


and compressed into a silky, fibrous, and cohesive mass, possessing 
great strength, the ductility of which can be varied by varying the 
electro-chemical conditions under which the deposit is made. The 
copper may be made hard or soft. 

As to bends, Messrs. G. Marshall and Son, of Sunderland, are 
making special hines for bending and testing large steam pipes ; 
and these, combined with our own appliances, will be ao 
meet every requirement. As to flanges. It will not be 
to braze flanges on the electro-burnished pipes, as the pipes can be 
deposited much thicker at the ends to allow for flanges being 
hammered out cold, as shown by the specimens exhibited at 
Glasgow. This is, as will be understood, quite impossible with a 
solid drawn pipe. 

In reply to Mr. Wigham Richardson, I would refer to any stan- 
dard work on metallurgy to prove that even very small quantities 
of arsenic present in copper makes it brittle and unworkable. So 
much is this impurity dreaded—as also bismuth and antimony— 
and so extremely difficult is it to separate completely by the ordi- 
nary methods, that refiners of copper are now using the process of 
electro-deposition for ok pe of producing copper free from it, 
and this electro-deposi copper has now become an article of 
most extensive sale to solid drawn tube and wire makers, to be 
melted and cast into ‘‘tube uses” and ‘‘ wire bars,” for the reason 
_ that the pure copper does not crack and split in the process of 
drawing, and far less ‘‘ wasters” result where the pure copper is 
used in the manufacture, 








In reply to Mr. Clark, of Glasgow, agent for the Broughton 
Copper Company, I would say that it is undoubtedly by the use of 
the simple little agate-burnisher properly applied that I am able 
to produce copper tubes which have been pronounced by one of the 
most prominent and influential solid drawn tube makers, who is 
well known to Mr. Clark, to be “high class tubes” of ‘‘enormous” 
and “remarkable” tensile strength and ductility. 

T am aware that the Broughton Copper Company has given much 
attention to electro-deposition, and that it cost them £180 per ton 
to deposit copper, not including the cost of the copper, which was 
still of a crystalline structure, and, therefore, of no practical value 
for a tube where strength is required, but they have never tried 
the use of a burnisher upon a revolving mandril, and they have, 
therefore, proved that, even at the great cost stated, the process 
of electro-deposition without the burnisher is useless for the 
purpose. Tube and wire makers are, however, large buyers in the 
open market of electro-deposited copper ; they buy it because it is 

ure, and they use it for the manufacture of the best class of goods. 
This electro-deposited pure copper is purchaseable on the market 
at about £6 10s, per ton over the market price of ‘‘ tough cake ;” 
and even this low figure includes the cost of manufacture—i.e., 
electro-depositing—as also the manufacturer's profit, agent’s com- 
mission for sale, and the railway carriage for delivery. This 
copper, which has been already electro-deposited to free it from its 
impurity, is then cast into shape and afterwards drawn by expen- 
sive machinery requiring great power into tubes or wire. 

I now beg to refer to Mr. Parker's paper, and would remind you 
that it is based upon a perfectly independent investigation, under- 
taken by him at the request and for the information of Lloyd’s 
Committee, and so rigidly carried out that I was not allowed to be 
— when the tests were made, nor was I represented. Mr. 

arker says, in his report, ‘‘In fact, during the operation of re- 
fining copper from the rough Chili bars, the finished article is 
automatically produced in the form of a pipe, and all the impuri- 
ties are extracted and can be collected.” So that during the time 
formerly occupied in electro-depositing the copper for the purpose 
of refining it, before being melted to undergo the process of 
drawing into tubes, I am enabled, by the use of an agate- 
burnisher upon a revolving mandril, to produce automatically, and 
at a comparatively trifling extra cost, a finished tube of any re- 
quired size, and it will be self-evident that the whole of the time 
occupied in the subsequent melting, preparing the tube use, and the 
process of drawing together, with the cost of these after processes, 
and the necessity for the extensive machinery used for drawing, are 
all entirely saved. 

It will be also seen that it costs practically no more by the 
electro-burnishing process per lb. or per ton weight of tubes to 
make the largest sized tube than it costs to make the smallest size, 
a very different state of things as compared with the drawing 
process, The electro-burnishing process is equally capable of 
making a cylinder of 10ft. diameter as well as of 10in. or of lin. 
diameter, or a brewer's boiling pan of any required size and thick- 
ness with the bottom in one piece, or a calico or papermaker's 
cylinder, It is also self-evident that in refining copper by the 
application of the agate burnisher upon a revolving mandril, 
gl tube uses may be automatically made dense, free from 
holes, ane of a truly circular section, requiring no hammering or 
turning, the cost of which will compare very favourably with tube 
uses, made, as at present, from melted deposited copper. 

I have made the following extracts from the “ ell of Pro- 
ceedings of the British Association,” Section G, Mechanical Science, 
which are interesting and valuable. Professor George Forbes, 
F.R.S., said, in reference to the future of electrolytic industries :— 
“‘That in his opinion copper utensils, such as are now made by 
more or less plicated pr , would ere long be made by 
electro-deposition, at one-tenth or one-twentieth the present cost.” 
Mr. Swan also stated, in reference to the copper industries of Bir- 
mingham :—‘‘ There is not a form, however complex, which copper 
may not most easily be made to assume by electro-deposition. 
When it becomes understood by manufacturers how small an 
amount of electrical energy is required to effect the ———- of 
copper in every variety of form, and in the largest and heaviest 
masses, I cannot doubt that this mode of treating copper will 
greatly extend in this centre of metallurgical industry.” 

I thank you for affording me your valuable space. 

WILLIAM ELMORE. 

22, Great Castle-street, London, W., July 28th. 








Since the above was written to-day the following information 
has been received and published in this evening’s papers :— 

EXPLOSION ON A STEAMER.—SIX MEN KILLED.—The Cunard 
steamer Umbria, from New York, arrived at Liverpool to-day, and 
brought ae of an explosion which took place on board the 
steamer Konvoy, on the river near Westport, Indiana, by which six 
of the crew were killed. The ident was ioned by the 
bursting of the steam pipe that supplied the engines from the 
boilers, This took place at a quarter to two in the morning, when 
most of the crew were in bed. The six men who were killed were 
horribly mutilated, and burned almost beyond recognition. The 
Konvoy was a new steamer, built in February last. 








A NEW STEAM ENGINE, 


Sir,—In reply to the letter signed ‘‘W. S.,” et, July 
23rd, published in THE ENGINEER of the 27th instant, I beg to say 
that it is quite correct to draw an adiabatic curve over a train of 
indicator di s, as those are which I have made use of, and 
which were selected as being the best among many diagrams taken 
from triple expansion engines. If there are so many diagrams 
and there would be one more still in the quadruple expansion 
engine—it must be a consequence of the special type of engine. I 
have, in my examples, supposed that to obtain perfect work or 
duty from a steam engine it should be done in one cylinder I of 
uniform diameter, and by but one piston; and being thus guided 
I constructed a scale for each of the three types of engines, extend- 
ing the ratios or proportions of the cylinders in their length, and 
not in their diameter, so that the most perfect absolute duty that 
could be got from steam should be properly represented after 
having been carefully calculated, step by step, to the law of 
Mariotte. I now state that such adiabatic curves as those shown 
on my diagrams—and I must call special attention to the one 
belonging to the triple expansion engine—are only a matter of 
theory after all; but I have very good practical reasons for ages 
that they are correct, and they denote very substantial ground for 
a fair comparison of duty performed. If the triple expansion 
engine is handicapped by its own showing, the blame must, in a 
great measure, be with it. The efficiency of 51°3 per cent. is, I 
am quite sure, quite correct. I am also quite sure that 60 per 
cent. and 714 per cent. are certainly incorrect, as also that? 
= 12-93 expansions where the high-pressure cylinder finds no place. 
I therefore say that the divisor 2752 is not a correct one, and this 
Ican demonstrate in a very practical manner, and to those even 
who understand only the simple rules of addition, multiplication, 
and division. For this reason I will ask that the indicator diagrams 
for each of the three cylinders of the triple expansion engine 
which I have outlined should be treated separately, as being quite 
independent one from the other. They are all placed in their 
relative positions with the atmospheric line. If to the actual mean 
pressure of the high-pressure cylinder be added the blank which 
exists below it, and that also on the lead side, which are 
caused through back pressure and lost vacuum, we shall have 
618 lb. actual mean pressure + 721b. blank, as above 
described, which gives a total of 133°8 for the high-pressure 
cylinder. For the intermediate cylinder the mean actual 
pressure is 25°3lb., to which is to be‘added 231b., also repre- 
senting the loss of vacuum and back pressure, which gives a total 
of 48°31b., which ber, bein ltiplied by 2°64, will give 127°51 
to be added to 133°8 for the For the low- 





ig 
high-pressure cylinder, 








ypeemee cylinder the mean actual pressure is 9°61b., to which is to 
added 41b. loss through uncondensed vapour, which is shown 
m bw blank space, and which makes a total ore to 13°6 1b, and 
which latter number, being oe gry! by 2°64 x 2°6929, will give 
96°56 lb, And now 133°8 + 127°51 + 95°46 = 356°77 lb., which is 
not theory, but from real practice. That 356-77 lb. represents the 
absolute pressure up to the actual expansion line taken by the 
indicator must be correct ; and it will be observed that it is far 
above 275°2 dividend, which is given in ‘*W. S.’s” calculation, 
and whose adiabatic curve must of necessity fall much below the 
actual expansion line taken by the indicator, I am quite sure that 

08 as a divisor, which shows a difference only of 26°31 with the 
number 356°77, will — prove that the adiabatic curve I have 
shown is quite correct and to be relied upon. The 8°33 per cent, 
for the boiler is that 250 deg. of heated air, being supplied to the 
furnace, represents 8°33 per cent. of the furnace temperature, 
which causes a saving to that amount. 

With reference to lubrication, I beg to state that “W. 8S.” is 
likewise quite.at fault. The trial engine worked with but very 
little oil at a piston speed of 840ft. per minute, and in my opinion 
much less oi] was required than with the usual types of engines, 
The reason for this being the case is obvious, and as follows :—The 
steam being admitted only on the underside of the high-pressure 
— and on the top side only of the low-pressure piston, the 

igh-pressure cylinder fills with steam during the upstroke, and 
the low-pressure cylinder does the same thing during the down 
stroke, and through the impermeator oil is deposited on the cylinder 
walls only once during each revolution, As the high-pressure 
piston descends, and the low-pressure piston ascends, a thin coat 
of oil will be deposited on the walls of the cylinders during the time 
they are filling with air of about 300 deg. temperature. This oil 
will remain oil to act as a lubricant for the return stroke of the 
pistons without any additional supply, for it is a well-known fact 
that oil requires a temperature of at least 600 deg. to decompose 
it, or otherwise turn it into gas. This fact shows very clearly 
that as lubrication takes — but once during each revolution, 
instead of twice, as generally is the case, that decrease of the lubri- 
cant, instead of an increase thereof, must be the resultant. 

In reply to the letter of Mr. A. C. J. Vreedenberg, Amsterdam, 
July 24th, which appeared in THE ENGINEER of the 27th instant, | 
beg to state that the hot air supply pipes are 34in. diameter, and 
not 3in. diameter as mentioned. They are of a size generally used 
for fans which have to supply the same quantity of air per minute, 
and it is found in practice that with fan-forced draught the pres- 
sure of air per square inch is about such as would support a 
column of water of from 2in. to 3in. in height. If so much as a 
hot air back pressure due to double that height of water were 
allowed for, viz., 6in., it would not reduce the indicated horse- 
power named, that of 64°85, by anything more than one $-horse 

wer, 
po am of opinion that it would not be a fair comparison with the 
usual practice of estimating the indicated horse-power of marine 
steam engines to take the brake power of the engine, for the fric- 
tion on the moving parts and the power required to work the air, 
circulating, feed, and bilge pumps, &c., would be allowed for in 
the one case and not in the other, H. Turner. 

Liverpool, July 31st. 





THE SCIENCE AND ART EXAMINATION IN APPLIED MECHANICS, 


Sir,—It was with great satisfaction I noticed your article on the 
above, and I hasten to take advantage of the invitation given to 
discuss the matter. Before enlarging upon the kind of questions 
which should be set, it would be well to settle, in the first place, 
what is meant by the term, applied mechanics. Now, this is a 
very difficult matter, to my mind, and in attempting to do sol 
feel as if I were opening the door to endless discussion, and also to 
side issues. For example: What may be applied mechanics to a 
watchmaker, or a textile machine maker, may not by any means be 
soto a marine or a mining engineer. Of course this statement 
admits of yreat qualitication because it is difficult, if not impossible, 
to point out where mechanical principles of use to the one begins or 
ends. AsI take it, applied mechanics is the text of all our engi- 
neering papers, and I would say further, that to the average engi- 
neer as distinguished from the special, THE ENGINEER and similar 
journals gives a complete record of matters of interest to him ; 
while to a watchmaker, the journal which gives exclusive attention 
to his side of the question illustrates applied mechanics as he 
wishes. I may say, then, that the term applied mechanics may be 
defined us the application of known mechanical principles to 
particular purposes, 

Keeping this definition in view, let us see how it applies to, say, 
the honours section of the eae. It will be found there that the 
questions are of practical utility to watchmakers, machine makers, 
architects, and engine testers, But where are the questions of 
interest to marine and land engine builders, crane makers, Kc. ? 
The questions in the elementary and advanced sections are cer- 
tainly much better in this respect. The example of the examiners 
who set the questions in saadhine construction and drawing paper 
should be followed to a greater extent. In that subject they cover 
a wide field, and do not stick closely to one text-book; in fact, 
their paper is really one in applied mechanics—especially in the 
honours section—with drawing thrown in, Another feature to be 
commended in that paper is this. The examiners successfully 
endeavour to 7 their questions up to date ; in fact, one cannot 
but notice that they had before them examples which had been 
but a short time previously illustrated in engineering journals. 

In conclusion, | may say that what I consider to be the bad 
features in the applied mechanics examination paper are as follows: 
—(1) The want of sufficient variety in the questions; (2)questions are 
not generally up to date; (3) not a sufficient number to select 
from. MECHANIC. 

Dundee, August Ist. 





MESSRS. MARSHALL’S TRIPLE-EXPANSION ENGINES. 


Sir,—I should be glad to see an explanation given upon one or 
two matters connected with the diagrams of the three-cylinder 
engine illustrated in THE ENGINEER of last week. I notice that the 
absolute initial pressure is stated to be 190 lb. ; and, assuming the 
terminal absolute pressure to be 181b., then * 

A 


= 7 = about nine 


expansions theoretically—suppose we say eight expansions. Then, 
the piston speed being 350ft. per minute, and the area of third 
cylinder say 188in., we have 

188 x 350 x (1+ byp. log. 8 _ yg 
And this should be about the smallest power the engine can exert 
at the data given, seeing that the steam is expanded to the fullest 
possible extent, The diagrams, however, show only 40-horse 
power, 

The ratio between the first and third cylinders is 1 to 8, so that 
all the expansions are provided for in the cylindersalone. Of what 
use, then, is the expansion valve, when there are no more expan- 
sions possible? How is the extraordinary appearance of the dia- 

m in the first cylinder to be accounted for? ane 3 the 
Sameer will kindly tell us, . H. 
London, July 31st. 





= 110-horse power. 





WANTED, STEEL FORGINGS, 


Sir,—Referring to the letter of ‘‘ Engineer” ve steel forgings in 
our issue of July 13th, which we have only just now noticed, we 
g to say we make a speciality of small forgings of our Siemens 
steel, and no doubt we shall be able to meet his requirements. 
Salford Rolling Mills, Manchester __P. R. JACKSON AND CO, . 
July 27th, : 














Ava. 10, 1888. 


oe 


THE ENGINEER. 





117 








—— 





RAILWAY MATTERS. 


Tue highest railway in the United States is the Denver 
and Rio Grande, the Marhall Pass on which is 10,852ft. above sea 
level. 


Tne survey of the line from Bundarra to Inverell, in 
connection with the railway extension from Kentucky to Inverell, 
N.S.W., has been completed. 


A TRAIN ran off the line near Morgantown, Indiana, on 
Wednesday. It is stated that one of the cars fell 30ft. down an 
embankment, and although all the passengers in it were injured— 
eighteen of them being severely hurt—none were killed. 


Tue fiftieth anniversary of the freedom of the Scheldt 
will be celebrated at. Antwerp from the 11th to the 19th inst., the 

rincipal feature being a water féte on the 14th. The Great 
Eastern Railway Company will run special excursions for the 
occasion. 


On the motion of the Premier of New Zealand, a select 
committee has been may aay to consider the desirability of grant- 
ing the concesssion asked for by the Midland Railway Company to 
carry their line of railway over a hill by means of what is known as 
the Abt system, instead of making a tunnel through the hill. 


Tue London and North-Western Company has com- 
menced running a special first, second, and third-class express train 
leaving London—Euston Station—at 10 a.m., and arriving in 
Edinburgh—Prince’s-street Station—at 6 p.m. The train calls at 
Crewe, Preston, and Carlisle only, Twenty minutes is allowed for 
dinner at Preston, 


Ox Monday the fastest run by the London and North- 
Western fast through train north was 5} miles in 44 minutes 
= 70 miles per hour, The Great Northern have for years exceeded 
this in the neighbourhood of Grantham, where 75 per hour is done 
every day by the Manchester express with seven or eight vehicles. 
The North-Western on Monday had four vehicles on, and did the 
run in 7 hours 52 minutes; the same day the Great Northern, with 
nearly double the load, were only four minutes longer in doing the 
same journey, so the victory was not a very grand one, and may 
not last. 


A FATAL collision between a pamengne train and a light 
engine occurred near Hampton Wick Station, on Monday night, a 
little before 12 o'clock. The light engine, which had just left an 
empty train, was turned on to the down line instead of the up line, 
rs the driver and stoker did not notice it early enough to prevent 
the collision. Five people were killec and about twenty-five 
injured. The killed include the driver and stoker of the engine 
hauling the train. The collision occurred on the bridge just out- 
side the station; but the strength and form of the bridge prevented 
the collision from being attended with the enormous loss of life 
that might have followed if the collision had happened on some 
bridges. 


Art the ym Sone y general meeting of the shareholders 
in the London Streets Tramways Company on Wednesday, the 
report of the directors recommend the payment of a dividend at 
the rate of 4 per cent. per annum. The chairman said they had 
suffered from the unfavourable weather, and the opposition b 
omnibuses made the competition against which they had to wor' 
the most severe and the keenest in London. Then forage had been 
dearer, Their extensions had not yet been productive, but any 
tramway or railway man knew that until extensions were fairly 
developed they did not pay well. Some of their losses might, he 
feared, be attributed to the extensions, but at the present moment 
they were not losing money on their extensions. ‘The number of 
directors was increased by two, 


Tue record of train accidents in the United States in 
June includes 64 collisions, 76 derailments, and 3 other accidents ; 
a total of 143 accidents, in which 40 persons were killed and 125 
injured. These accidents are classified by the Railroad Gazette as 
follows; —Collisions— Rear, 33; butting, 23; crossing and other, 8; 
total, 64. Derailments—Broken rail, 1; loose or spread rail, 5; 
broken bridge, 3; defective switch, 3; broken wheel, 3; broken 
axle, 4; broken truck, 1; fallen break beam, 1; broken draw bar, 
1; train breaking in two, 1; misplaced switch, 6; bad loading, 1; 
cattle on track, 6; landslide, 1; accidental obstruction, 2; pur- 
posely misplaced switch, 2; unexplained, 35; total, 76. Other 
accidents-- Boiler explosion, 1 ; broken draw bar, 1; miscellaneous, 
1; total, 3; total number of accidents, 143. 


Aw interesting excursion train will leave Paris on the 
llth of September for Central Asia. Upon that day, the Inter- 
national Sleeping Car Company will, by arrangement with General 
Annenkoff, the constructor of the Trans-Caspian Railway, start a 
train made up of dining-room, drawing-room, and sleeping cars, 
&c., for Vienna, where there will be a stoppage of twenty-four 
hours. The next halt wi!l be made at Kieff, where two days will 
be allowed, and the same at Odessa. From Odessa the excursionists 
will be conveyed by water to the Crimea, and, after a stay of five 
days in that peninsula, they will embark for Novrossick, going on 
by rail to Vladikavkas, in the north of the Caucasus, and thence to 
Tiflis, After a stay of two days at Tiflis, they will visit Baku and 
its oil wells, crossing the Caspian to gain the new railway to 
Samarkand, where they are due to arrive on the 30th of September. 
They will visit Merv and Bokbara, returning by the south of the 
Black Sea--that is to say, they will proceed from Baku to Batoum, 
by way of Tiflis, and thence to Constantinople, putting in at 
Trebizond, Sansoun, &c, Five days will be allowed at Constanti- 
nople, the return journey being completed by the new lines through 
Bulgaria and Servia, with twent eer hours at Sofia, Belgrade, 
and Pesth, The excursionists will reach Paris on the 30th of Octo- 
ber, and the cost of the excursion, including railway fares, carriage 
hire, interpreters, food, &c., will be £200 for each person. A 
doctor will accompany the train, and the issue of tickets will be 
limited to members of certain leading clubs in France and 
England, 


A rEPorT has been presented to the Board of Trade by 
Major Marindin on an accident which occurred on the 2lst of 
June near Bonnybridge upon the North British Railway, when, as 
the 11 a.m, express train from Glasgow to Edinburgh was running 
between the up starting and down distant-signals at Bonnybridge, 
at about 11.30 a.m., the right side of it was struck by some poles, 
which had been loaded upon the fifth wagon from the front of the 
6.15 a.m. goods train from Berwick, and which had shifted. The 
passenger train was running at a considerable speed, probably at 
nearly mage | miles an hour, and it was not brought to a stand 
until the whole of it had passed the goods train. The sides of all 
the vehicles but one were damaged, and four passengers were 
injured, one badly. In concluding his report, the author says :— 
‘* When the description of the manner in which these 22ft. poles 
are loaded is remembered, viz., over the top of the ends of a 
short high-sided wagon, with nothing to keep the top-heavy load 
in place but four upright pieces of timber in the four corners of 
the wagon, secured by no more than a cross pole at each end 
jammed tight down between the feet of the uprights, and with 
only one lashing round the middle of the load, it is hardly to be 
wondered at that the experience of a goods guard, as detailed in 
his evidence, is that such loads are put off at stations because of 
shifting at least once a week. As each such case is a potential 
accident, and this is the experience of one goods guard only out of 
many, it is clear that the —— of the proper loading of these 
poles is one which seriously affects the safety of the public, and 
which the North British Railway Company should lose no time in 
dealing with.” 





NOTES AND MEMORANDA. 


In Greater London 3318 births and 1593 deaths were 
registered last week, corresponding to annual rates of 31°3 and 
15°0 per 1000 of the estimated population. 


THE deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
160 per 1000 of their aggregate population. 


BETWEEN 1861 and the 30th June, 1886, there were 
4199 British, Colonial, and foreign vessels wrecked on the coasts of 
the United Kingdom, resulting in each case in the loss of life, the 
total number of lives so perishing being 19,347. 


From recent experiments it appears that the resistance of- 
nickel slowly increases with the temperature from 0 deg. to 225 
4 Cent., and more rapidly from the latter temperature up to 
365. From this point the resistance augments more slowly as the 
temperature is increased. The temperatures at which the varia- 
tion in the rate of the increase of resistance occurs are the same as 
those at which irregularities in the thermo-electric properties of the 
metal are observed, 


In London 2530 births and 1309 deaths were registered 
last week, Allowing for increase of population, the births were 87, 
and the deaths 473, below the average numbers in the correspond- 
ing weeks of the last ten a gene The annual death-rate per 1000 
from all causes, which had been 15°7, 15°8, and 15°9 in the three 
preceding weeks, was again 15°9 last week. During the first five 
weeks of the current quarter the death-rate averaged 15°6 per 
1000, and was 6:0 below the mean rate in the corresponding periods 
of the ten years 1878-87, 


Tue total number of lives lost on our shores from ship- 
wrecks in the thirty years ending June, 1886, was 22,191 ; but 
appalling as this total is, it cannot but bea matter for the greatest 
satisfaction that in the same period as many as 22,500 were saved 
through the instrumentality of the Royal National Lifeboat Insti- 
tution, so that the number of lives saved by this means alone was 
in excess of those lost, Up to the 3lst December last the Institu- 





tion had been instr tal in r g, since its establishment in 
ae 33,243 persons, The Institution is, however, requiring 
unds, 


M. H. Le Cuarevier finds from the determinations 
of Wiedemann—Zeit. physikal. Chem., 1, 456—that the specific 
heats of gaseous substances may be represented within the limits 
of experimental error by the equation C = 6°8 + a (273 + ¢) for 
temperatures below 200deg., where C is the true specific heat at 
constant pressure, and a a coefficient depending on the nature of 
the gas, and having a higher value the more condensed the 
molecule, From this it would follow that as the temperature 
approaches the absolute zero, the molecular heats of gases and 
vapours would more and more approximate to the same limiting 
value, but in how far this may be considered a true law the 
experimental data are insufficient to determine. From the author's 
own experiments, he finds that the relation holds good for carbonic 
anhydride at 2000deg., but for water-vapour at 3300deg. it no 
longer - probably owing to partial dissociation having already 
occurred, 


To estimate lead in tin alloys, one gramme of the alloy, 
which has been rolled out into very thin sheets, is warmed gently 
with 20 cc. concentrated hydrochloric acid for about half an-hour, 
Bromine water is now added until any undissolved metal is brought 
into solution, the excess of bromine is expelled by boiling the 
solution diluted to 100 ec. Thisis poured into a solution 40 grammes 
sodium sulphydrate in 150 cc. water, the latter being constantly 
agitated. After allowing the precipitate to settle, it is filtered and 
washed with very dilute ammonium sulphydrate. The precipitate 
and filter are treated in a porcelain dish with 10 cc. concentrated 
nitric acid, and, after the first violent reaction is over, 5 cc. sul- 
phuric acid are added. Heat is now applied gently until the solu- 
tion is almost colourless, and the precipitate filtered, washed and 
weighed. The weighed sulphate of lead is dissolved in basic 
ammonium tartrate, and any stannic oxide which it may contain is 
fillered, weighed, and subtracted. 


A NEw waterway in Siberia is described in the Proc. 
Inst. C.E., vol. xcii. This water-way will connect the rivers Obi 
and Yenissei, and will utilise the river Obi and its branches, Ket, 
Osernaja, Lomowotaja, and Jasswaja—an outlet of the “Great 
Lake”—on one side, and on the other, the Yenissei with its tribu- 
taries, the Great and Little Kass. A cutting, 43 miles long, 
between the Great Lake and the Little Kass, will complete the 
connection between the two rivers. The difference of level between 
the Great Lake and the river Obi is 654ft., and will itate 


MISCELLANEA, 


Mr. Norman Szvre, C.E., has been appointed to ex- 
amine the Bourke Waterworks, N.S. W., on behalf of the local muni- 
cipal council, as grave doubts are said to exist as to their stability. 


Tue tariff war has now been terminated by the cable 
companies and a rate of 1s, per word to New York, Boston, and 
Canada has been adopted by all companies, which takes effect on 
the Ist September. 


Tue celebrated Devil’s Bridge at Andermatt, which 
spans the Reuss at a great height, fell on the 7th inst. One of the 
most engraved bits of scenery known to tourists in Switzerland will 
thus have soon to be re-engraved. 


A GREAT deal of attention is now being turned to the 
iron and other deposits in Texas, where a large quantity of brown 
hematite exists. ‘Ihe southern part of Texas seems to promise to 
rise from the disfavour in which it has existed for many years. 


Messrs. FLemane and Fereuson, engineers and ship- 
builders, Paisley, have received orders to construct four sets of their 
patent quadruple expansion engines for four steamers for South 
America. The hulls of the steamers are to be built in England. 


Tue National Tel-autograph Company has been incor- 
porated in New York with a nominal capital of fitteen millions, for 
introducing a new method, invented by Professor Elisha Gray, of 
telegraphing in the autograph of the sender, which entirely dis- 
penses with the necessity for skilled operators, 


A Roman amphitheatre has been discovered in a corn- 
field at Deutsch Altenburg, on the Danube. The state of ge of 
the crop indicated a stony subsoil in the form of a circle, and 
excavations were made, which brought to light the uppermost 
gallery of an amphitheatre. The perfectly-preserved pavement of 
a Roman road was unearthed in the vicinity. 


Messrs. T. B. Jorpay, Son, and Commans announce 
that the partnership hitherto existing between them has been 
dissolved, and that Mr. Jordan will carry on business at 15, George- 
street, Mansion House, E.C., under the style of Thos, B. Jordan 
and Son, and Mr. Commans will continue business at 52, Grace- 
church-street, E.C., under the style of Commans and Co. 


THE organising committees of Sections A and G of the 
British Association have arranged a joint discussion on ‘‘ Lightning 
Conductors” to be held at the Bath meeting in September. Mr. 
W. H. Preece, F.R.S., the president of Section G, will open the 
discussion, and Professor Oliver J. Lodge, F.R.S., will defend the 
position he took up this year before the Society of Arts. 


THERE were 396 casualties on our coasts in the year 
1885-6, and, according to the Jowrnal of the National Lifeboat 
Institution, the localities of these casualties, excluding collision 
cases, were :—East coast of England, 618; south coast, 498; west 
coasts of England and Scotland, and east cosst of Ireland, 854; 
north coast of Scotland, 102; east coast of Scotland, 99; and other 
parts, 193. Total, 2364, 


On August 6th Messrs. W. Simons and Co., Renfrew, 
launched the self-propelling, barge-loading dredger Barry, ccr- 
structed to the order of Mr. ‘I. A. Walker, contractor for the Man- 
chester Ship Canal. The bucket ladder is adapted to work in a 
central well and cut its own flotation to a depth of fully 26ft. under 
water level, and it will have a raising capacity of 300 tons of délris 
per hour. The engines, which are also constructed by the builders, 
are of the compound surface-condensing type. As is the usual 

ractice of the builders, this vessel was launched with its engines, 
Saleen and dredging machinery on beard, and will leave- the 
Clyde in a few days for Cardiff, where it will be engaged dredging 
in Barry Docks for a short time, and will then proceed to the Man- 
chester Ship Canal. The Barry has been built under the direction 
of Mr. J. H. Simpson. 


Ox Friday last, at the Board of Trade, Sir Michael 
Hicks-Beach received an influential deputation upon the subject 
of the Platters Rocks in Holyhead Harbour, Mr. J. Lloyd Grittith 
said that a harbour of refuge had been formed at Holyhead by the 
erection of a breakwater, at a cost of from a million and a half to 
two million pounds, and from two to three thousand vessels 
annually seek refuge in it. . But unfortunately the usefulness of 
the harbour is very much curtailed by the fact that the Platters 
Rocks were situated in the middle of it. They blocked the 
entrance to the inner harbour, which had an area of-something 
like 250 acres, and, as it was impossible for any vessels to anchor 
within a cable’s length of them, about fifty acres of harbour room 
were unavailable for vessels entering at any time. The danger to 





eight locks being built, while between the Great Lake and the 
Yenissei there is a fall of nearly 174ft., which Will be got over by 
twenty-five locks, The Great Lake is 6}ft. deep. - The cutting, or 
canal, out of it is 42-6ft. wide, and 4‘lft. deep. Tle total amount 
of excavation is 719,680 cubic yards, of which 78,000 cubic yards 
have "ag to be dug out. The works were commenced in 1883, and 
mens be finished this year, the estimated cost being 8,000,000 
roubles, 


THE rainfall in and round London during the middle of 
last week was most extraordinary. During the storm of Wednes- 
day 1:26in. was measured at Brixton, while at Greenwich the 
amount was 1‘29in. The average total fall for August is 2-26in., 
so that in one day the amount measured was considerably more 
than one-half the average fall for the whole month. This is the 
fourth time since June 26th that upwards of an inch of rain has 
fallen in less than twenty-four hours in London and its vicinity. 
In July the total fall of rain at Greenwich was 7‘09in., which is 
rather more than three times the ordinary average, and is 1‘20in. 
in excess of the largest previous fall on record in July, and since 
1813 there have been but four previous years with a fall for the 
month in excess of Sin. In June and July the total fall of rain at 
Greenwich was 10°45in, There is no instance since 1813 of a larger 
rainfall for these two months than &°49in., which was measured in 
1880, and there are only thirteen years in all with the rainfall for 
June and July in excess of 6in. In all but four instances out of 
the thirteen dhiee excessive rains were followed by a wet August, 
so that the outlook is not very encouraging. From June 28th to 
August Ist—a period of 37 days—the fall of rain at Greenwich 
was 10°60in., whereas the ordinary total for the whole twelve 
months is less than 25in., and last year was less than 20in. 


At a recent meeting of the Royal Society a supplemen- 
af ag on the magnetic qualities of nickel, by J. A. Ewing, 
F.R.5., was read. It describes experiments, conducted under the 
author's direction by two of his students, Mr. W. Low and Mr. D 
Low, on the effects of longitudinal compression on the magnetic 
_pemeomag f and retentiveness of nickel. The results are exhibited 

y means of curves, showing the relation which was determined 
between the intensity of magnetisation of the metal and the mag- 
netising force, when a nickel bar, reduced to approximate endless- 
ness by a massive iron yoke which formed a magnetic connection 
between its ends, was magnetised under more or less stress of longi- 
tudinal compression. Corresponding curves show the relation of 
residual magnetism to magnetising force, for various amounts of 
stress; and others are drawn to show the relation of magnetic 

rmeability to magnetic induction. Initial values of the permea- 
ility, under very feeble magnetising forces, were also determined. 
The experiments were concluded by an examination of the 
behaviour of nickel in magnetic fields of great strength. Magne- 
tising forces ranging from 3000 to 13,000 CGS units were applied 
by placing a short bobbin with a narrow neck made of nickel 
between the poles of a large electro-magnet, and it was found that 
these produced a practical constant intensity of magnetisation 
which is to be accepted as the saturation value. 





ipping was not disputed, but hitherto the chief obstacle in the 
way of removing the rocks had been the great cost. In some way 
the deputation trusted that it would be possible to have these 
rocks removed. Sir Michael Hicks-Beach said he should be very 
glad to see the rocks removed, but he could not undertake to ask 
the Chancellor of the Exchequer to find a quarter of a million for 
this purpose. If any other arrangement could be suggested he 
should be very glad to take it into consideration. It was a strong 
point that the breakwater had been made at a great cost, and yet 
that rocks were in the middle of the harbour. It stood to reason 
that it would be a public benefit if the whole harbour could be 
utilised ; but still there were questions of expenditure which could 
not be overlooked.” As the London and North-Western Railway 
would benefit more than any other body by the completion of 
Holyhead great harbour, it may be suggested that if all the share- 
holders subscribed sums from £1 upwards, the greater part of 
the cost of removing the rock could at once be defrayed. 


On Saturday last a coroner’s inquest was held on the 
death of two men who had been so scalded by the explosion of a 
winch boiler on board the fishing smack Proceed, that they died 
soon after. It appeared that the boiler was known to be worn out, 
and that the owner had given the master and hands instructions 
not to use it, and the engineer had knocked a hole in the uptake 
to prevent its use. One of the witnesses said: On Monday morn- 
ing, July 23rd, after going to sea, the mate said he believed he 
could put something over the hole of the uptake and get up steam, 
and the skipper said he thought they could. They all lenta hand, 
and a piece of tin being found it was put over the hole, and red 
lead put on, while they fastene¢ a chain round it to secure it. 
They used the boiler for four hauls, with about 25 lb. to 30 lb. 
of pressure. That was not quite sufficient pressure, and they 
shipped the capstan bars and assisted the boiler to get in the gear. 
When the explosion took place they were about to get the gear in. 
They all acted under the captain’s order. He put the manhole in 
himself. The explosion took place at eight in the morning. He 
was on deck with the fourth hand sitting on the trawl-shaft, oppo- 
site the steam funnel. He heard a noise and saw the funnel fly up 
into the air, and the steam rush out. He and the fourth hand ran 
aft and heard screams from the cabin where Sissins and Kersey and 
Meadows and Sanderson were. He went to the skylight and they 
asked him to pull them up. He got hold of one, but they all held 
on to one another, and he could not do so. The master then came 
up the hatchway and told the others to follow, and they did so, 
and two of them wanted to leap overboard. They were all fear- 
fully scalded. The verdict of the jury was: ‘‘ That the deceased’s 
deaths were caused by the negligent use of the boiler, and they 
exonerated the owner from all blame, as he warned the master and 
crew not to use it.” They appended to their verdict a recommen- 
dation that the local clubs in which smacks were insured should 
appoint a competent inspector to examine the boilers at intervals 
of not less than six months. This boiler should have been discon- 
nected from the winch engine, but possibly men who will risk 
their lives with a boiler and a tin patch, would have connected 
up with an old tin can and a sail rope, and have thought they had 
done a smart thing. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to wmform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

A. H.— Messrs. Robinson and Allen, 20, Water-street, Liverpool. 

TucuMAN,—A letter for this correspondent awaits his application for it. 

R. T, 8.— You have had plenty of experience for your uge. The only way to 
obtain the diploma you wish for is to pass the requisite examination at 
some of the colleges granting certificates, Write to the Registrar, Yorkshire 
Colleye of Science, Leeds. 

INQUIRKER.—As8 you do not state the speed, we cannot possibly answer your 
question, The cracking of the arms may be due to causes which have little 
to do with either the speed or the load, Backlash and jar, or unequal con- 
traction, may be responsible. 

T. C. 8.—The water arch in the fire-boz is an old device. It is not used, because 
it is not only very difficult to repair a box jfitted with it, but because it will 
not answer the same purpose as the brick arch. The latter becoming white 
hot, helps to promote the combustion of the gases and prevent smoke; but the 
water arch cools down the gases and promotes the formation of smoke. 


THE MANFRONI FREEZING APPARATUS. 
(To the Editor of The Engineer.) 
Sir,— Can any of your readers favour me with the address of the agents 
or manufacturers or patentee of the above ? J. N. 
Hull, August 4th, 


BRONZE WORK. 
(To the Editor of The Engineer.) 
Sir,—Will any reader give me the name of a treatise on bronzing as 
practised in Birmingham and Sheffield ’ 
August 9th. 


SUBSCRIPTIONS. 
Tue ENGINEER can be had, by order, from any newsagent in town or country 
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LOCOMOTIVE ENGINES FOR LONG RUNS. 


THE marvellous performances which now take place on 
the London and North-Western, and Caledonian Railways, 
attract the attention and claim the-admiration not only 
of the travelling public but of engineers. The latter 
understand how difficult is the feat. The former wonder, 
they scarcely know why. But since Edinburgh can be 
reached in eight hours, demands will soon be made for 
equal expedition in other quarters. Nor is it in any way 
certain that the limit has been reached. The express 
from Euston to Edinburgh performed on Wednesday 
remarkable work. ‘The engine with six coaches left Crewe 
at four minutes past one, and accomplished the journey 
to Preston, 52 miles, in fifty minutes; leaving Preston 
at 2.20 the train drew up at Carlisle at 3.50, being fifteen 
minutes before time, having run the distance from Pres- 
ton, over Shad Fells, 90 miles, in ninety minutes, beating 
every previous record. If the 400 miles to Edinburgh 
can be travelled in eight hours or less, why should not the 
201 miles to Liverpool be run in four hours, instead of 
the four and a-hall now occupied? Nay, we shall go so 
far as to assert that it might be done in even less time by 
engines specially adapted to the service. A run is now 
made to Crewe without stopping, and so far as we can see, 
there is no reason why it should not be made in the same 
way to Liverpool. Indeed, we understand that Mr. Webb 
is quite ready to run to Manchester, 183 miles, without a 
stop, if his directors think fit, and 18 miles additionai 
would make little difference. It remains to be seen 
whether the public will appreciate long runs and exces- 
sive speeds—a matter in some doubt. We may deal with 
the subject, however, as though the popularity of long run 
fast trains was assured. The obstacles in the way of 
long continuous runs are four in numer: (1) The diffi- 
culty of carrying water enough; (2) of providing for 
the efficient lubrication of the big ends of the connecting 
rods; (3) the fouling of the tubes and the filling of the 
smoke-box with ashes; and lastly, the clinkering of the 
grate and consequently the impossibility of keeping 
steam. We shall consider these points one by one. 

Although the trains are light, the boiler will be heavily 
taxed, because the demand for steam increases in about 
the ratio of the square of the speed, other things being 
equal. The consumption of fuel will be at least 201b. a 
tuile, and at 60 miles an hour this means 1200 1b. burned 
per hour; and for a grate area of 18 square feet, nearly 
70 lb, per square foot per hour—a very rapid rate of com- 
bustion indeed. Assuming that each kind of coal evapo- 
rates 9 lb. of water, 10,800 lb., or 1000 gallons, per hour 
will be needed, or for a four hours’ run, 4000 gallons. If 
a velocity of 60 miles an hour could be maintained the 
whole way to Liverpool, the run could be made in three 
hours and twenty minutes. Allowing for time lost in 
getting up speed, and slowing down in running into the 
terminal stations, this gives, say, three and a-half hours 
from Euston to Liverpool, or 3500 gallons of water; but 
this leaves no margin for contingencies, and it would in 
reality not be safe to reckon on making the run with less 
than 5000 gallons, or nearly 23 tons of water. A tender 
competent to carry this would weigh at least 18 tons, and 
adding 3 tons of coal, we have a gross weight of 44 tons, 
which, with brakes, &c., would rise to 45 or 46 tons 
—quite as much, in short, as the engine. We need 
scarcely tell our readers that no tenders of this kind 
are in existence, about 32 tons being the heaviest in use. 
Fortunately it is quite unnecessary to go to such extremes, 
on the London and North-Western Railway, Ramsbottom’s 
pick-up troughs being freely used; and it is really not 
necessary that the tenders should carry more than 1000 
gallons. This could be accommodated in a four-wheeled 
tender weighing complete and full about 18 tons. In 
other words, by the aid of the Ramsbottom troughs, a 
weight quite equal to that of a large eight-wheeled first- 
class coach can be saved. It is a curious fact that no 
company in Great Britain save the London and North- 
Western uses these troughs. We shall, however, be 
surprised if their use does not extend to other lines if the 
long run system is fully adopted. It will be seen that 
the water difficulty is really no difficulty at all, and we 
may say the same as regards lubrication. If any trouble 
is found in supplying the big ends with lubricators of 
sufficient capacity, a modification of the wiper system as 
adopted in marine and electric light work can be employed. 
As for the other moving parts, they can be supplied with 
an ample quantity of oil from stationary boxes on the 
foot-plate or at the side of the engine. It might indeed 
be deemed advisable that each engine should carry a 
third man who would assist the tireman in getting 
down coal to the foot-plate, and who would go 
round the engine on the running board, and attend 
to the lubricators. Under existing arrangements, the 
engine is never looked after while in motion. The driver 
and fireman give themselves no more concern about it 
than a huntsman when the hounds are in full cry gives 
to the digestive apparatus of the horse he bestrides. 
They have something else to think of. If the engine 
breaks down, the driver is very quickly made aware of 
the fact ; so is the huntsman if his horse goes lame. The 
addition of a third man on the engine might be found a 
useful precaution. He might, for example, prevent that 
most vexatious accident, the burning of a stuffing-box 
packing, or the heating of a guide bar in dusty weather, 
when grit flies about. Besides, it is a heavy strain on 
any one man to fire a big locomotive at sixty miles an 
hour for four hours continuously, during which time he 
will have to transfer over two tons of coal from the 
tender to the furnace, to say nothing of the labour of 
breaking it. 

The third difficulty is with the tubes. The peculiar 
“yinging ” to which the tube ends of torpedo-boat boilers 





is liable does not seem to occur in locomotives. The 
rings in question closely resemble in size and colour the 
well-known india-rubber umbrella ring. They form on 
the tube plate, and gradually reduce the mouths of the 
tubes to about one-half their real diameter, ruining the 
draught of course. If the coal is absolutely free from 
iron they will not form in any case. In locomotive 
engine fire-boxes there is always a brick arch, and this 
arch seems to be sufficient to prevent their occurrence. 
But ashes and soot will be deposited in the tubes, and 
will do much harm. Now and then, however, the driver 
will get the chance of putting the engine in full gear, and 
the violence of the draught will then do something to 
clear them. However, it appears that in practice little 
trouble is experienced from this cause. The filling up of 


the smoke-box may be prevented either by the use of the 


hopper, long in vogue on the London and North-Western 
Railway, through which the ashes fall on the ground; or 
for inside cylinder engines an extended smoke-box, such 
as those employed on American railways, in which ashes 
and soot and cinders may collect without danger of 
stopping up the ends of the lower rows of tubes. 

The last and most important difficulty is clinkering. 
lf the engine stops at the end of a two hours’ run, the 
bars can be cleared of clinker, and the fire properly 
cleaned; but it is evident that this is quite impossible 
when the engine is straining every nerve to keep time. 
The most that a fireman can do in that case is use 
the dart freely, and a very bad tool the dart is. The 
commonly met with result of its employment is that 
steam is made freely again for a few minutes, and then 
the last state of the tire becomes worse than the first, for 
the clinker is dragged up off the bars, heated intensely, 
and melted down again, bringing more cinder and scoria 
with it. The best way out of the difficulty is to burn 
nothing but hand-picked coal quite clean and free from 
earthy matter. In old times carefully washed locomotive 
coke of the best quality never made any clinker, all burn- 
ing away save a small quantity of ash, which was quite 
infusible. It might be found worth while, however, to 
adopt some system of rocking bars which would break 
up clinker and permit it to fall into the ash pan. 


TECHNICAL EDUCATION. 


Our contemporary Nature is the exponent of that ad- 
vanced scientific culture which has done so little to pro- 
mote the material well-being of mankind. We sutor ultru 
crepidam. So long as Nature is content to deal with 
matters essentially its own, it is worth reading. Unfor- 
tunately, however, the question of technical education 
has proved too much for its prudence, and last week it 
contained a regrettable criticism of a paper on technical 
education, by Lord Armstrong, published in the Vine- 
teenth Century. Of this article our contemporary says : 
“A more unfortunate exposition could not have been 
addressed to the public at a time when so many are 
earnestly striving to impress upon the nation the import- 
ance of scientific training to the well-being of the people. 
In every paragraph aimost we recognise that we are read- 
ing the words of a true representative of that remarkable 
genius, the ‘ practical’ Englishman, who undoubtedly has 
been the glory of his race in the past, but threatens to be 
its destruction in the future.” The words which we have 
quoted sufficiently indicate the purpose of the article. We 
confess that we hail its appearance for one reason, but only 
one, with pleasure; it affords some promise that we shall 
have an exposition from an authority which is nothing if 
not educated, of what technical education is to be, and 
what it is to do for us as a nation. Thus we shall 
know the ground on which we stand, and the argu- 
ments of the advocates of a misty abstraction. This 
hope is strengthened by a paragraph which occurs 
further on:—“ Lord Armstrong says very truly that 
although there is at the present time a great outcry for 
technical education, very few people have any distinct idea 
of what they mean when they use the term, or any definite 
opinion either as to the class of persons who will be 
chiefly benefitted by it, or as to the time of life at which 
it ought to be acquired.” After this it is fair to suppose 
that Vature will supply detinite and precise information 
on the points in doubt. Let us see how the promise 
has been fulfilled, and what is the general theory of our 
contemporary so far. 

The latter point is easily set at rest. Our contemporary 
begins by quoting “ Huxley’s emphatic warning ”—that 
is to say, we have the old, old story. Technical educa- 
tion can alone enable us to maintain our commercial 
prosperity. If we ask why? the answer is that other 
nations which compete with us have technical education, 
and beat us as a consequence. Now, we have always 
held, and hold still, that if this assertion is true it admits 
of proof ; and that inasmuch as the operations of trade 
are gigantic and widespread, the proof can be strengthened 
and supported by a wealth of facts and _ illustrations 
which can leave none but the most bigoted and 
conservative in doubt. It is a noteworthy circumstance, 
however, that none of these proofs, and not a single 
trustworthy illustration of the admirable work that 
technical education is said to be doing abroad, has ever yet 
been adduced. The whole matter is really very simple. 
In most of the markets of the world we meet competitors. 
We are told by Professor Huxley and others that these 
competitors succeed in turning us and our wares out of 
the market, because they have technical education and 
we have not. There is total silence concerning tarifis 
hostile to England, and without which, notwithstanding 
their admirable education, they do not appear to be able 
to keep any manufacturing industry going. Professor 
Huxley’s is a very important statement. If it is true it isa 
very pregnant statement. But isit true? There is nothing 
more difficult than to prove a negative, and we and those 
who with us hold that it is not true, should not have the 
onus thrown on us of demonstrating that. ature for one 
should come forward and show cause on the other side. Our 
contemporary ought to be able to convince the recalcitrant; 
to convert the heretic by the calm logic of facts. It would 
extend the range of contention beyoud all reasonable limits 
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to demand that the proof should cover the whole range of 
national manufactures and industries. Let us therefore 
confine ourselves to one branch. Let us take the iron 
trade, and let us deal with Germany, in which country 
technical education is carried to the highest pitch of 
perfection. We challenge our contemporary to prove 
three things :—(1) That the German iron trade is more 
prosperous than the English iron trade ; (2) that the men 
who make the iron and steel are better educated for the 
purpose than Englishmen holding the same positions; and 
(3) that German iron and steel are better than English 
iron and steel. If technical education can do what we are 
told, its effects must have been felt in Germany, and our 
contemporary can have no difficulty in setting forth what 
it. has done for the iron trade. We feel perfectly confident 
that our challenge will not be accepted. Let us return 
to the consideration of the article we have undertaken to 
criticise. 

Nature blames Lord Armstrong for enunciating opinions 
which are opposed to those held by Professor Huxley. 
Under certain circumstances the world is content to take 
the mere ipse divit of a man, and to admit without ques- 
tion that he is right. The authority and reputation of 
the individual preclude the recessity for further proof. 
For example, few people would be disposed to doubt any- 
thing that Professor Huxley thought fit to say concerning 
the anatomy of a frog; and this is right, because Professor 
Huxley has made anatomy a life-long study, and he has 
devoted much time to that of the frog. But there are 
also circumstances under which the unsupported word of 
the ablest man has practically no weight whatever. This 
is always the case when a man speaks with authority 
about matters with which he is not conversant to those 
who are. Professor Huxley’s discoursing on comparative 
anatomy is one thing; Professor Huxley talking about 
trade competition is quite another. He knows nothing 
whatever practically about the latter. He never was in 
trade. He understands nothing about it save as an in- 
telligent amateur. He knows nothing of the men who 
make iron and steel, for example, or of their ways. Their 
modes of thought, the reasoning processes which lead 
them to certain conclusions or results, are unread books to 
him. He has peeped here and there between the leaves 
perhaps, but he has no sound or competent knowledge of 
the subject about which he wrote his “memorable and 
incisive letter” in 1887. Lord Armstrong has been en- 
gaged in trade all his life ; he has had to face fierce com- 
petition; he has had to gather round him the most 
talented engineers in existence in their special depart- 
ments ; he has had a wide experience, not only of making 
and selling and buying, but of men. The value of 
Lord Armstrong’s opinion concerning technical education 
is overwhelming as compared with that of Professor 
Huxley. But the latter is not without compensation ; 
his acquaintance with the anatomy of the frog is deep 
and far-reaching. We can picture the smile which would 
cross his face did Lord Armstrong venture to express an 
independent opinion on any detail of Bachtracian con- 
struction ; nor is it far-fetched to suppose that Lord 
Armstrong may even have smiled when he read the 
“remarkable and incisive letter.” The final sentence of our 
contemporary’s article is worth reproducing here :— 
“ Great as is Lord Armstrong’s reputation as a mechanical 
engineer, we trust that few will regard him as an unim- 
peachable authority in the matter of technical education. 
If the majority remain much longer of his opinion, then is 
the fate of the nation sealed.” We must retrace our steps 
a little to ascertain what is that opinion Lord Armtrong 
holds competent to seal the fate of the nation. He con- 
tends, among other matters, “that when colleges can be 
established by public subscription or private munificence 
they are worthy of approval and commendation; but 
when the State or local governing bodies have to furnish 
money for education in relation to national industry, they 
must look to attaining the required results at the least 
possible expense, and I am inclined to look upon colleges 
as luxuries in education rather than the reverse.” We 
fancy that the great body of our readers will hold that 
this is very good common sense. 

Our contemporary knows nothing about trade or manu- 

factures in the practical way; it is obviously and of 
“necessity equally ignorant of engineering, save book 

engineering, and not much of that. We do not say this 
in any spirit of fault-finding; it is not a fact which is in 
any sense or way discreditable. Nature has its own 
duties to perform, and it discharges them efficiently. 
But we must open our lips to protest when we find such 
statements as the following in its pages ;-—“ Medical men 
have long been technically educated: they have not only 
learnt the practice of their profession, but have also 
devoted a large amount of time to the study of the facts 
and scientific principles on which medical practice is 
based, and the demands upon them in this latter direc- 
tion have been much increased within recent years. 
Engineers and architects, on the other hand, hitherto 
have generally not been technically educated. Entering 
the workshop or office, they have been left to acquire as 
they best might a knowledge of the scientific principles 
underlying their professions, their attention having been 
almost entirely devoted to acquiring manipulative skill 
and a knowledge of constructive details.” It is perfectly 
well known that medical men spend years in acquiring a 
vast amount of entirely useless knowledge, besides that 
which is useful, and that not one practitioner out 
of ten who took a degree last year could pass a qualify- 
ing examination for the same degree this year. But 
medical men undergo a practical training in the hospital 
and at the bedside. The education imparted is perhaps 
the best possible under the circumstances. It is in no 
sense or way a college education. It is not a book educa- 
tion. The education itself is only a means to an end, and 
should not for a moment be compared with, say,a South 
Kensington training in science. The assertion that 
engineers have generally not been technically educated 
may or may not be true, according to the sense in which 
the words are used. If thestatement is meant to imply that 
mechanical engineers, for example, have not been taught 





how to make maehinery, then it is simply untrue. Their 
education has been for its purpose just as thorough as that 
of the surgeon has been for its purpose. The lines on which 
it has been conducted are not the same, but neither is the 
use to be made of the education when acquired. At the root 
of all this worry about technical education lies the delu- 
sion that unless men are taught certain things they 
cannot produce, let us say, steam engines, or cotton cloth, 
or iron; the fact being that a knowledge of the things in 
question is wholly unnecessary. If proof of this is 
demanded, we can point to steamships, railways, steam 


engines, electric lighting, and a whole host of 
other important inventions which have not been 
the result of education in Nature's sense of the 


word ; while, on the other hand, it is almost impossible 
to point to Ss of value in trade, or manufactures, or 
engineering which has emanated from the highly trained 
professor or college man. Our contemporary is simply 
— ignorant on the subject which it has undertaken 
to deal with. We have already challenged it to supply 
proof of certain statements made by the advocates of 
technical education. Before it can do this, inquiries will 
have to be set on foot and information obtained. The 
acquisition of this information will be a distinct boon, for 
we hold it to be matter for regret that any journal of 
influence should publish an article which betrays ignorance 
of a very complete kind concerning a much discussed and 
by no means novel subject. 


THE INDIAN PUBLIC SERVICE COMMISSION 


DEPARTMENT OF PUBLIC WORKS, 


THE report recently published of the Commission 
appointed to consider amendments to be made in the 
several departments of the Indian Public Services deals 
mainly with only the revenue and judicial branches of 
those services. We look in vain in it for any distinct or 
decisive recommendations as regards the department in 
which readers of this journal are more especially interested. 
There is little doubt but that the members of the Com- 
mission felt themselves, indeed, unable to make any. The 
same inability appears to have been experienced with 
regard to the other multifarious branches of the Indian 
Civil Service outside of the two primary sections above 
referred to. The police, medical, and other departments, 
are, alike with that of public works, slurred over, because 
their present constitution is so complex in character as to 
make it almost impossible for revision to set right the 
anomalies which have grown up with them from their 
first establishment. The attempt fully to understand 
what the Commission really proposes should be done with 
the Public Works Department must therefore be to a 
great extent futile. Indeed, the Commission itself 
appears to have given up the task as hopeless. Only 
two specific recommendations seem to be determined 
upon, the one being as to the status of the officers of the 
department, and the other enjoining that natives shall be 
more largely admitted to its ranks than they are at 
present. Nota word is said as to the relative position 
assigned in the service to military men and civilians ; a 
matter about which, as we know, there still remains much 
heart-burning, and many anomalies which it is desirable 
to have set right. The leading feature of the report is 
the endeavour to substitute something to supersede the 
old divisions of the service, those termed respectively the 
Covenanted and Uncovenanted services. These, however, 
re-appear, though under different names, those of the 
Imperial and Provincial services. It is hoped by the 
Commission — though, as we believe, vainly — that the 
social distinctions involved under the present form of 
nomenclature will disappear under that recommended 
The department with which we are more immediately 
interested is to be classified under the second heading— 
z.e., the Provincial Civil Service; but some few of its 
higher appointments are to be classed as belonging to the 
Imperial grade. We do not see much reason to find fault 
with the distinction thus to be made, though it is quite 
impossible to criticise it until we know more fully than 
we at present do what class of officers are to rank as 
Imperial. The tendency will be, we fear, to reserve these 
latter appointments for military men. At least, we are 
certain that it will be shown unless a very marked change 
is made in the system of filling up the higher appointments 
of the department at present pursued, and the removal of 
these out of the category in which the main body of the 
department will be classed, will, there is every reason to 
think, tend to deepen the jealousy which is now so 
antagonistic to the efficient and harmonious working of 
the department. We therefore greatly regret that the 
Commission did not feel itself competent fully to 
deal with the whole subject, as it is manifest, for the 
reasons above given, it did not do. Asregards the second 
and sole remaining recommendation, it is so vague in its 
terms that we find it extremely difficult to remark upon 
it. If natives can be found who are competent to the 
duties required for any post, however high, in the depart- 
ment, we are willing that they should receive every con- 
sideration. But the essence of the whole report is to be 
found in the desire to economise by employing natives at 
a lower scale of pay than is necessary to secure the services 
of Europeans. As regards the Public Works Department, 
there may be great danger in proceeding too far with 
such a recommendation. That department is not solely 
concerned with scientific matters. It is a great spendin 
department, and large sums of money are entrus 
to it. Those who know India and its natives best 
are still in doubt as to whether the latter can as yet be 
held free from the contaminating influences of the 
greed so common among them. A highly-paid Euro- 
pean has neither the desire nor the temptation to 
go astray. The question is, whether a native on a lower 
scale of pay possesses the same safeguard, and whether he 
will not find in the fact that his remuneration is not 
on a parity with that of his European fellow worker, a 
reason sufficient to satisfy his conscience should he 
attempt illicitly to level the standards of remune- 
ration. If the Indian Government can safeguard its 


AND THE 


interests in this matter we can have nothing to say against 





the wider employment of natives on public works, though 
even then there will remain the question as to whether 
they are as suited as are Europeans to manage large 
bodies of men such as are assembled on the many exten- 
sive works undertaken throughout the Indian Empire. 





END OF THE ATLANTIC CABLE WAR, 


It is now definitely announced that the war of rates between 
the companies possessing transatlantic cables is at an end, and 
that at the end of the month the rates are to be raised to one 
shilling per word for ordinary messages. For some two years 
there has been a “ fighting tariff’ in force, the rate having been 
sixpence per word, Sir John Pender has expressed very strongly 
the opinion that that rate “ would not pay,” and that it has not 
paid. It has allowed the traffic to be very largely increased—to 
be more than doubled—but, at the same time, the dividends to 
the shareholders of the companies have been very small, and in 
some instances they have vanished for a considerable part of the 
time that the sixpenny word rate has been in force. One of the 
companies received £17,508 during the past half-year from 
telegraph revenue—ihere being a revenue also from invested 
funds—and its expenses in earning that sum were £15,277, so 
that the amount of profit was very limited, and its small divi- 
dend was mainly drawn from the interest on the funds it had 
previously accumulated. This is probably a type of all the 
companies ; and it is evident that the capital sunk in an under- 
taking which has a risk such as that of the cables does not 
receive a fair remuneration; and when that was conceded, it was 
only a question of time and of agreement when the rates were 
to be inc agreement that increase has now been 
decided upon, and it may be believed that with the very large 
traffic that there is now over the cables there will be better 
results to the shareholders of the companies. During the past 
two or three years there has been, as the outcome of experi- 
ments, and of the continued experience, further knowledge 
gained which leads to the belief that the life of a cable under 
the waves is longer than had been believed. During the last 
few months the cable of the Direct United States Company has 
been raised from a depth of over 2000 fathoms, a fault cut 
out of it, and the repair made; and as the cable has lain above 
a dozen years in the ocean bed, the task must be considered 
important, and its success must be considered to give 
ground for the belief that the endurance of a cable is longer 
than many had believed. The commercial effect of this on the 
position of the companies will be not unimportant, for it 
lessens the need for those enormous reserves which have taken 
hitherto so much of the revenue derived from the use of the cables, 
Slowly, then, the experience of the companies makes it possible 
to hope for cheaper transatlantic telegraphy, and yet to work on 
the sound principle of an adequate return on the capital needed 
for the carrying on of one of the most interesting of the enter- 
prises of the age. There are, however, expenses amongst the 
working expenses which might be very much reduced. 


YORKSHIRE COALOWNERS AND COAL MINERS. 


Sout Yorkshire is largely interested in steam coal for ship- 
ment. The West Riding has a powerful and representative 
body known as the Steam Coalowners’ Association, who usually 
meet at Barnsley. It is understood that these gentlemen are 
better satisfied with the export trade than they were at their 
last gathering. This week they consulted together. Since the 
opening of the Baltic, shipments to the North of Europe have 
been fairly satisfactory as far as Hull is concerned; whilst the 
prices have averaged about 6s. per ton, against 5s, 9d. per ton 
at the earlier part of the year. The Association are doing their 
best to promote the prosperity of the Hull and Barnsley Rail- 
way, by putting all the coal they can on their rails for the 
Alexandra Dock at Hull. This is the least the South Yorkshire 
coalowners can do, for it was mainly owing to their influence 
that the proposed arrangement between that company and the 
Midland fell through. The Yorkshire colliery proprietors favour 
an arrangement with the London and North-Western Company, 
and they suggest that the meeting point might be Kirkburton, 
which would afford direct access to Huddersfield and Leeds, and 
from thence to all parts of the kingdom. While the employers 
are thus seeking fresh outlets for their product, the Miners’ 
Association are once more agitating the wages question. Three 
years ago the miners had to concede 10 per cent. Various 
abortive efforts have been made to get that reduction cancelled. 
It is now proposed to make a general demand for a 10 per cent. 
advance on the Ist October next. At present the opinion of the 
lodges is being taken, and the officials of miners’ unions in other 
districts where they are not, as they put it, “ fettered by sliding 
scales,” are being solicited to attend a conference early in Sep- 
tember. If the outcome of that conference is to formulate a 
demand for 10 per cent. advance, there will be another addition 
to the already long roll of fiercely-fought contentions in the 
coal industry of England. 


SWEATING IN THE CUTLERY TRADE, 


THERE was an old man in Sheffield of independent means who 
once purchased a book on “ How to Live on Sixpence a Day.” 
He had long entertained the idea that overcoats were a super- 
fluity, and made up his mind to do without one. Then he took 
to living on sixpence a day. He proved that it could be done, 
and was proud of theachievement. He survived his feat nearly 
two years. The Sheffield pen-blade grinder named Thomas 
Howard, aged 63 years, had much need to know the secret of 
living on sixpencea day. He died at his work last week—sud- 
denly fell back and expired, At the inquest it was stated that 
he ground blades for pocket cutlery at one shilling per 6 
A gross of cutlery is 168 blades, His week’s work left him clear 
nine shillings, for which he had to grind 2184 blades! His gross 
earnings were 13s, 1d., but his shop expenses would amount to 
about four shillings, thus bringing him for his week’s work of 
eight to nine hours a-day nine shillings for thirteen gross of pen- 
blades. This comes of the merciless law of competition and the 
rage for cheapness, which are two of the least loveable features 
of industry in this Victoria era, If there are many more cases 
of the Thomas Howard type, Lord Dunraven’s Commission 
might do worse than include Sheffield in the list of towns to be 
visited. 








Raitway Distances.—We have received several letters from 
correspondents, all correcting the distances we have given as inter- 
vening between London and Glasgow and Edinburgh, but no two of 
our correspondents agree. Turning to the ‘A. B, C.” Railway 
Guide, we find Edinburgh, via York, from King’s Cross 397 miles. 
From Euston, vid Crewe, 400 miles. From St. Pancras, vid Settle 
and Carlisle, 404 miles. The actual distance run as supplied by the 
railway companies is, however: King’s Cross to Edinburgh, 393 
miles; from Euston to Edinburgh, 400} miles. The confusion is 
due in great measure to the allowance made for the high level 
bridge at Newcastle. That bridge, being only half a mile long, 
is called 4 miles for the purpose of calculating fares. 

















Ava. 10, 1888. 





THE ENGINEER. 


121 








THE INSTITUTION OF MECHANICAL 
ENGINEERS IN IRELAND. 


Tue proceedings on Wednesday, the Ist inst., com- 
menced with the reading of a paper giving a description 
of tramways and rolling stock at ate Sh Brewery, 
by Mr, Samuel Geoghegan, the engineer of the brewery. 
On this paper a discussion ensued, of which the following 
is an abstract. The paper itself we cannot give in this 
impression, as we have not yet the drawings. 

The President (Mr. Carbutt) thought this paper would 
have a special interest for gentlemen who bad large works 
and a considerablo amount of material to move. He 
knew that in many iron and steel works the difficulty was 
to get the traflic about, and in many cases it was a ques- 
tion between earning a dividend and not earning a divi- 
dend, as to the way in which the traffic was moved. In 
working traffic with small locomotives, he believed Sir 
John Ramsbottom, at Crewe, was the first man who took 
it up, and they had all probably seen the locomotives at 
Crewe working on an 18iu. gauge, and doing good 
work; and he thought the honour conferred on Sir 
John Ramsbottom by the Trinity College, in making him 
a Master of Engineering, was a well-deserved honour. 
He had seen the wagons and locomotives which Mr. 
Geoghegan had sent there, and had heen pleased with the 
details. He thought the tip wagon a very good scheme 
indeed. The plan of utilising the narrow-gauge loco- 
motive by lifting it on to a framing, and making it do the 
work of a broad-gauge engine, was very ingenious. He 
thought that many of those who had to do with great 
ironworks would find something to learn there at Messrs. 
Guinness’s works, It was an enormous traffic to move— 
1500 tons a day in crowded oe 

Mr. Wilfred Haughton said: In reference to the engine, 
in which the connection with the crank was by a 
vertical connecting rod, it occurred to him that Mr. 
Geoghegan would find an improvement if he connected it 
diagonally. He had occasion himself to deal with an 
engine of that class when the Dublin, Wicklow, and 
Wexford Railway took up in the Vale of Avoca the work- 
ing of a mineral tramway to the harbour of Arklow. The 
traflic was worked by an engine of the agricultural type, 
but actuating the wheels by means of links, 
thelinks. He worked out the same idea as Mr. Geoghegan, 
but he joined up with a diagonal connecting rod, 

Mr. Daniel Adamson said it was not right to call these 
boilers Ramsbottom boilers. On the Stockton and Dar- 
lington Railway they used in his younger days the same 
kind of boiler, which they called the “King William” 
boiler. Another was known as the “ Wilberforce,” a 
return multitubular boiler. In 1829 heavy trafic was 
being conducted on the Stockton and Darlington Railway 
at a cost of one-tenth of a penny per ton per mile for 
working expenses, Another tenth of a penny, he con- 
sidered, would have been sufficient to have paid a good 
dividend. It was not an unusual thing for the engine to 
be off the rails half-a-dozen times in forty miles. The 
President, in his address, contended that it would be a 
great mistake for the Government to take over the rail- 
ways of Ireland, and that there ought to be no break of 
gauge in the country. The narrow gauge, he thought, 
would be far more suitable in Ireland than the broad 
gauge. With the narrow gauge there need not be so 
many tunnels, Tunnels do not produce passengers, but 
going round the hill you pick them up. Many of the 
devices referred to in the paper might be adapted to 
other purposes. It was satisfactory to note how the 
economy of force was being studied in breweries and 
factories. 

Mr. J. A. Aspinall was surprised that tramways like 
Mr. Geoghegan’s and Sir John Ramsbottom’s had not 
had a more extensive application in large works, Their 
advantages were very manifest to those who had applied 
them. The quantity of material to be moved was not of 
so much import as the ground to be covered, and conse- 
quently the time and wages involved. It was in these 
respects that a saving was effected. Ina large locomotive 
works near Manchester an 18in. gauge tram line had been 
recently laid down, and they now wondered how they 
managed to get along without it previously. He had 
himself laid several miles of such tramways in the new 
works of the Lancashire and Yorkshire Railway at 
Horwich. His locomotives were lighter than many of 
those used by Mr. Geoghegan. They resembled Fig. 8 
rather than Fig. 12. They were heavy enough for his 
purpose, as the ground was perfectly level. There were 
many details about Mr. Geoghegan’s locomotives which 
added to their complexity; but no doubt he had reasons 
for their adoption. He knew a large copper works which 
was being laid out with tramways. Mr. Geoghegan’s 
gauge was lft. 10in. He preferred 18in. himself. It 
gave greater facilities for getting through narrow door- 
ways and of reducing curves. In reference to the names 
of boilers that had been in question, he thought it was a 
mistake to attach names to them, inasmuch as it was 
almost impossible to decide the question of priority. The 
statement was true that “the ancients have stolen all our 
best ideas.” 

Mr. Strype said it had been his privilege to be con- 
nected with the early history of the construction of the 
extensive works of Messrs. Guinness and Co. He briefly 
traced out the progress of development, and attributed 
great credit to Mr. W. W. Wilson, who originally sketched 
out some of the ideas that were afterwards put in prac- 
tice. The gauge of 22in. was fixed upon without regard 
to the possible future extension of the traffic. A heavier 
rail of 16 lb. to the yard was ultimately adopted in place 
of the original bar of 2}in. by gin. The work of exca- 
vating the tunnel was a particularly difficult one. In 
answer to a question by Sir James Douglass, the speaker 
replied that the ground was rather a poor clay, with a 
tendency to slip. With regard to the Irish gauge, it was 
true that it would have been better had it been narrower. 
But the 5ft. 3in. gauge, which was altogether too wide for 
the requirements of the country, was one of those things 
for which they had to thank Englishmen. The 
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advisability of reducing the gauge was worth consider- 
ing. In the Great Western Railway the conversion deter- 
mined a profit in place of a loss. When the Channel 
Tunnel was completed engineers might attempt what 
politicians had failed to accomplish, namely, the establish- 
ment of a mechanical union between England and 
Treland. 

Mr. Dobson thought certain requirements of the Board 
of Trade involved occasionally unnecessary expenditure. 
The works with which he was connected covered twelve 
or thirteen acres, and they dealt with 70 tons a day of 
manufactured stuff. They used to have tramways on the 
broad gauge principle, but they proved such a nuisance 
that they had to be pulled up. They had a great deal 
of horse traffic, to which locomotives were dangerous, 
and the fact that they had to convey material to and fro, 
and not altogether in one direction, constituted their 
chief difficulties. If they could get over these, they 
would put down tramways again. 

Mr. Head, dealing with Mr. Dobson’s difficulty about 
working with locomotives and horses without danger to the 
latter, said that about twenty-five years ago almost all their 
internal work was done by horses, but as the weights 
increased locomotives had to be used. The original engines 
were geared, but they were slow, and the wear and tear 
was great, so that they adopted direct-acting ones of 
larger size. On the introduction of the shunting engine 
the horses disappeared. He did not think they could be 
worked together. No expenditure was less satisfactory 
than that involved in the shifting of material, and the 
more that could be cut down the better chance there 
would be of dividends. He wanted to know why Mr. 
Geoghegan had not adopted helical spur-wheels without 
shroudings in the case of the broad gauge trucks on which 
the locomotives were placed. The square teeth of pinions 
are apt to mount onthe shroudingsand break themselves off. 
Then, again, stray nuts falling from above get pocketed by 
the side shroudings with disastrous consequences. Helical 
teeth are much stronger than square ones, and would 
appear to be more suitable in this case. With regard to 
the thinning down of the side rods at the ends for the 
sake of play, this expedient used at one time to be very 
popular for the purpose of saving a joint. It was never 
to be seen now. The side play wore out the gland very 
rapidly, and it was therefore found to be cheaper to have 
the extra joint. In Mr. Geoghegan’s practice, however, 
the wear would not be sideways, and therefore the objec- 
tion would not apply. 

Mr. Edgar Worthington thought it might be better to 
get over the difficulty of two gauges by drawing the 
wagons on the broad gauge by a rope from a locomotive 
on the narrow gauge line. In deciding whether to adopt 
a tramway the main question was the extra work it would 
entail. In Cleveland and Jersey City they transferred 
full barrels down an incline. ‘Ihis was cheaper, but could 
only be applied where the traffic was altogether in one 
direction. 

Mr. R. Herbert Lapage thought that 5ft. Gin. was a 
very good gauge, and that the Irish railways had 
an advantage over the English ones in the matter of 
gauge. They could travel at greater speed and with 
more safety on the broader gauge. He thought the Great 
Western regretted the change. He would suggest com- 
pounding their tram locomotives. Mr. Worsdell had 
already done this. On the Manchester, Bury, and 
Oldham a saving of 20 per cent. in fuel and water had 
been thus attained. 

Mr. Basil Wilson said the question of improving means 
of transmission resolved itself into two parts, one the 
reduction of friction due to the tram lines offering less 
resistance, and the adoption of locomotives in preference 
to horse or human agency. At Messrs, Harland and 
Wolff's they moved timber about on two separate 
trucks, so that they could make use of turntables, 
and dispense with curves and points to a certain ex- 

tent. Here it is neces- 
| sary to use hand power, 
| but this is not so great a 
drawback, as the same gang 
of men are available for 
the slinging operations. He 
apprehended that the great 
obstacle to reducing the 
Trish gauge from 5ft. 3in. 
to 4ft. 8in. was the diffi- 
culty of having to arrange 
the two lines of rails so 
that they might be used 
side by side during the 
period of transition. It would be nearly impossible to 
arrange the points so close together. In the case of the 
Great Western the difference between 7ft. and 4ft. 83in. 
was much greater. 

Mr. Geoghegan, replying, said the curves on their 
broad gauge line were of as small a radius as 50ft., and they 
worked satisfactorily. Mr. Aspinall thought an 18in. 
gauge preferable to a 22in. gauge. They managed to 
use curves as sharp as 12ft. radius, therefore they were 
nearly as well off in this respect as if they had the 18in. 
gauge There was a great deal of horse traffic in their 
works mixed up with the locomotives, but they never had 
any accidents on this account, and rarely from any other 
cause. In answer to Mr. Paget, he thought the original 
wording of the sentence was correct. ‘The spiral tunnel 
was designed in 1876, and carried out 1877-78. He 
thought that helical teeth of a V form, as suggested by 
Mr. Head, would have been better for the haulage trucks. 
It was hardly worth while compounding for the amount 
of traffic they carried on. He knew the Irish gauge was 
unnecessarily wide, but inasmuch as they were able to 
use 50ft. curves, he thought that there was not much to 
be said against it. In answer to Mr. Head, the steel 
tires of the locomotives did not wear out very rapidly. 
His design of placing the locomotive on a haulage truck 
was to get increased tractive power due to the extra 
weight. He could draw 12-ton wagons up an incline of 
1 in 70 with 50ft. curves. : 








The next paper read was a “Description of the Fric- 
tional Gearing used on a Double Steam Dredge in the port 
of Dublin,” by Mr. John Purser Griffith. The following 
is the discussion which subseqnently took place. The 
paper we must postpone for want of drawings. 

Mr. Bindon Stoney said the number of buckets they 
were able to get over per minute with the original fric- 
tional gear was 12; with the new gear it was 14; while 
the consumption of coal was at the same time reduced. ‘ 
The efficieney of the machine was, therefore, increased by 
one-sixth. An objection to the original frictional gear ’ 
was that when the wheels were worn it required a con- 
siderable effort to put it into gear, and the operation was 
attended with risk to the engine driver, who was injured 
on one occasion. It was on that account he altered it. A 
child could put it into gear at present. Another’ advan- 
tage was that it allowed the engine to run on if the 
buckets were arrested, and it did this more perfectly than 
the usual drum arrangement with friction blocks. ‘ 

Mr. Adamson said that frictional gear was not suitable 
for such a machine, where the motion was so slow. It 
was not applicable in this case, where the frictional sur- 
face was only moving at the rate of 8°3ft. per second, 
instead of 80ft. It did not do for slow speeds and heavy 
loads. These experiments taught them a practical lesson 
as to how metals suffered when subjected to a certain 
amount of pressure. He congratulated the engineers all 
round on the substitution of the spur gear for the fric- 
tional gear. With a very large experience in the use of 
the latter, he would not think of running such wheels 
with a less velocity than 30ft. per second. The gear 
described, running at 8ft. per second only, must have been 
run under most distressing conditions. He thought that 
helical wheels were coming into pretty general use. 

Mr. Head had had experience with frictional gearing 
almost identical with that described by the author of this 
paper. A gentleman named Louth, from America, intro- 
duced three high rolls for rolling plates in this country 
some years ago. He put up a mill on Louth’s plan. The 
rolls were connected with gear as shown in the sketch to 
secure uniformity in their rates of rotation. The fric- 
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tional gear wore out very rapidly, and he had similar 
experience with it to that of Mr. Griffith. Fortunately 
for themselves they found that they could dispense with 
it. If they reduced their — more in the roughing 








rolls, and left very little to be done in the three high rolls 
in question, they found that these rotated uniformly, 
without any mechanical connection, and so the frictional 
gear was shown to be unnecessary. 

Mr. Aspinall also had some experience of wheels of 
the kind described for driving saws. The frictional 
gearing gave much trouble. The wheels were continually 
wearing down, and ultimately the system was completely 
abandoned. 

Mr. Purser Griffith, replying, agreed with Mr. Adam- 
son and Mr. Head that the frictional gearing described 
was inapplicable for low speeds and high pressures. In 
his opinion Mr. Robertson never intended that it should 
be applied under those circumstances. He was rather 
afraid that the type of gearing they were at present 
using was obsolete, but he had recently seen a drawing of 
the new dredger constructed for Swansea Harbour in 
which the same kind of gearing appeared to be used. 

A discussion was next taken on a description of the 
compound steam turbine and turbo-electric generator, by 
the Hon. Chas. A. Parsons. Mr. Sturgeon—Birmingham 
—wished to know whether Mr. Parsons had tried com- 
pressed air in his motor. They were wanting a motor in 
Birmingham suitable for driving dynamos by compressed 
air for electric lighting purposes. For private electric 
lighting he thought the best method was to convey the 
power to the user, and let him make use of it on the spot 
by some such apparatus as the one described. They 
should remember that an electric lighting company, 
supplying the light from a central station, had only the 
night hours during which to earn its profits, while during 
the whole of the day it had still to keep up its staff and 
its plant for the sake of a thousand hours during the 
year, wherein it could turn them to profitable account ; 
and they should consider that by taking power from a 
general company there were a number of other purposes 
to which it could be applied, so that they might have 
something like 3000 working hours in the day time in 
addition to the 1000 night hours, every year. In Paris 
they had already applied compressed air very extensively 
to electric lighting purposes. 

Mr. Davey reminded them of Mr. Aspinall’s suggestion, 
that the ancients were very prone to copy their ideas. It 
had occurred to him that a man named Hero, who 
flourished a century or two before the Christian era, had 
been copying Mr. Parsons; but he thought they had 
before them the first successful real rotary steam engine. 
They had had numerous so-called rotary steam engines, 
but they had been only reciprocating engines with the 
reciprocating parts nearly concealed. The Hero engine 
was a reaction steam engine, and this was an engine fol- 
lowing on the lines of the first steam engine. He would 
like to know to what extent Mr. Parsons had reduced 
leakage ; also whether he had considered the question of 
adapting the principle to engines of slower speeds. The 
speed appeared to be too high for general purposes at 
present. An obvious way of getting out of the difficulty 
would be by making the machine larger in diameter, more 
in the form of a fly-wheel. He wished to know whether 
Mr. Parsons had thought of applying a condenser to his 
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engine, and, if so, what increase in economy might be 
expected. He suggested the possibility of applying a 
centrifugal air-pump to the shaft. In the matter of results, 
if the efficiency of the dynamo was 95 per cent., and as- 
suming 80 per cent. efticiency for the generator alone, they 
had a total mechanical efficiency represented by 264 Ib. of 
steam per indicated horse-power per hour. ‘That was a 
very good result for an ordinary engine. Of course, first- 
class triple expansion and other engines had a consump- 
tion occasionally below 16 lb., but such a return could not 
be expected in a new engine of this description. 

At the suggestion of Sir Jas. Douglass, the President 
proposed that the discussion should be adjourned. The 
proposition was carried. The President then offered the 
opportunity of continuing the discussion to any Dublin 
man who could not be present in London at its continua- 
tion. 

The Rev. Gerald Molloy, D.D., said he had used this 
engine to produce incandescent lights very successfully. 
With regard to the use of compressed air, it struck him 
that there would be no advantage gained by its use. It 
would involve the use of steam to compress the air at 
first, and then the use of the compressed air to do exactly 
what the steam was capable of doing directly itself. The 
commercial efficiency of the dynamo was quoted at 95 per 
cent. If by commercial efficiency was meant the ratio of 
the electrical horse-power to the mechanical horse-power, 
it would be seen from the paper that this dynamo had 
the highest efficiency of any dynamo yet produced. The 
Edison-Hopkinson dynamo, which had been most carefully 
tested, gave only an efficiency of from 85 to 93 per cent. 

Mr. Parsons, in replying, said they had not yet tried 
compressed air. Theoretically they should get a much 
better duty than with steam, because the speed of out- 
flow would more nearly agree with the speed of the 
blades. One difficulty that would come in would be that 
the air would require to be heated to 180 deg. or 200 deg., 
because in expanding it would cool down. The leakage 
was the principal cause of loss at present, but no doubt 
they would be able to reduce that. It occurred between 
the blades and the sides. The clearance space had been 
reduced to 015. There was, however, 15 to 20 per cent. 
leakage of the whole quantity of steam used. There was 
no reason why the engine should not be used as a con- 
densing engine. The very high efficiency was due to the 
high speed. The magnetising current was only about 
1 per cent., so that they could atford to have a loss in 
other places. The largest loss was due to the energy 
required to magnetise and demagnetise the iron core of 
the armature, aud that was a large loss, and must be got 
over. The core was composed of thin iron plates about 
rdpin. thick. Mr. Davey was quite right. The efficiency 
of the dynamo was 95 per cent., and of the engine 80 
per cent., and the consumption of steam would be, there- 
fore, 263 lb. per indicated horse-power per hour. The com- 
parative cfiiciency of the engine is just over 50 per 
cent. 

Mr. Davey asked how did Mr. Parsons get the 18 lb. 
Was it by taking the efficiency of the motor at 50 per 
cent.? Mr. Parsons said the theoretical consumption of a 
perfect engine would be equivalent to 18 lb. per indicated 
horse-power per hour, with an initial pressure of 90 Ib. 
The discussion was then adjourned till the London 
meeting. 


THE RATHMINES WATERWORKS RESERVOIRS. 


Ox Wednesday the members of the Institution of 
Mechanical Engineers visiting Dublin had an opportunity 
of inspecting the reservoirs in connection with the Rath- 
mines and Rathgar Water Supply. About one hundred 
availed themselves of the facilities offered, and were 
driven in brakes to the Glenesmoel Valley. The party 
were shown over the ground by the Chairman of the 
Rathmines Township Commissioners, Mr. Edward Fot- 
trell ; the secretary, Mr. F. P. Fawcett ; the engineer-in- 
chief, Mr. Richard Hassard, M.I.C.E.; and Mr. C. E. 
Atkinson, engineer. The visitors dismounted at the head 
of the higher reservoir, and walked downwards through 
what was formerly the valley of the Dodder, but is now 
partially converted into basins. 

A good notion of the changes effected by the recent 
engineering operations in this pretty and secluded nook in 
the hills can be obtained by following the fortunes of the 
Dodder in its efforts to reach the sea. It rises in the peat- 
covered granitic watershed of the Kippure mountains, and 
is consequently of a rich auburn tint, very pretty to look 
upon, but not enticing as a beverage. Formerly it went 
purling and rippling downwards through one of the most 
enchanting and peaceful valleys in the county of Dublin, 
receiving into its channel without demur or hindrance the 
pellucid waters of the lower-lying silurian formation— 
waters which, though lacking the gaudy hue of the 
Dodder, are able to vie with that of the Vartry in chemi- 
ca] and physical purity. 

Before the hand cf man interfered with this arrange- 
ment these two qualities of water—the one appealing to 
the eyes, the other to the taste—blended together and 
neutralised to a certain extent each other’s peculiarities, 
flowing onwards to Dublin in harmonious unison. 

The engineers, Messrs. Tyrrell and Hassard, have 
changed all this. The clearer and more drinkable waters 
are collected ina large reservoir in the upper part of the 
valley, while the tinted variety is partly collected in a 
lower basin and partly restored to the bed of the brook. 

When the Dodder reaches the top of the highest reser- 
voir it is diverted through an artificial trench which runs 
alongside the basin. This watercourse receives also the 
rest of the drainage of the peat district. After passing 
the first basin the coloured water runs into pipes, and is 
conveyed past the second reservoir into the original bed 
of the river, where it is delivered for the benefit of the 
niillers. 

The second reservoir is simply an impounding basin 
which contains the excess of coloured water over and 
above the 1500 cubic feet per minute, which is secured to 
the mill owners by Act of Parliament. The townships 
of Rathmines and Rathgar are supplied with water from 





the upper reservoir through pipes which run down the 
valley beneath the road, 

The millers, in addition to the above statutory allow- 
ance, have doled out to them weekly, 2,950,000 gallons of 
the peaty water. If the supply of the upper water should 
at any time be in excess of 1500 cubic feet per minute, 
the surplus may be diverted into the upper reservoir; but 
the Commissioners do not intend to avail themselves of 
this power, and as a matter of fact the need can only 
arise at a time when the supply will certainly be below 
the statutory amount. 

It is a great thing for Dublin to have a large and 
independent supply of good drinking water near at hand, 
which might be utilised in an emergency, should an acci- 
dent happen at any time to the Vartry connections. The 
Glenesmoel reservoir is of a capacity of nearly 360,000,000 
gallons, which would supply 100,000 persons with 30 
gallons a day for 120 days. 

The day was a beautiful one for the excursion, and the 
surrounding scenery was observed under the most favour- 
able circumstances. A second party visited the Inchicore 
works of the Great Southera and Western Railway. 








ENGINEERING TRADE PROSPECTS AND 
PENDING LABOUR DIFFICULTIES. 





TuE Iron Trades Employers’ Association, in the sixteenth 
annual report just issued, deal with various questions which are 
of vital interest not only to the special industries in which the 
members are directly interested, but to industrial enterprise 
generally. In the first portion of the report a brief survey is 
taken of the prospects of trade ; in their previous report the 
Committee of Management had to record that for some years 
preceding the iron and engineering trades of the country had 
been suffering from a depression which was continually growing 
more acute. In their present report, however, the committee 
have the satisfaction of recording signs of more activity, and in 
regard to the export of finished work, an increase which, if not 
large, is so far gratifying that it points to a revival in the 
industrial life of the country, which it is hoped may lead to the 
more profitable employment of labour and capital, and bring 
about on all hands a more generally diffused prosperity. Whilst, 
however, admitting the signs of improvement as regards the 
quantity of work placed on the order books of engineers 
and shipbuilders, the committee feel it their duty to refer 
to the great stress of competition in every department, 
which grows more active and keeps prices at a pvint 
which except in rare and special cases makes business altogether 
unprofitable, and not unfrequently attended with actual loss to 
the employer. That the capital invested in the different 
industries should show so poor and unsatisfactory a result was a 
matter of regret; but the fact was past controversy, as the 
statements were confirmed by wide and carefully directed 
inquiries, whilst with the increased signs of activity in trade, 
serious questions had cropped up in connection with the 
labour to which the committee have to call special attention, 
and they point out that the attitude taken by the workmen's 
trade unions on one or two matters which have recently been 
brought into prominence may at an early date be forced more 
directly upon the attention of every employer in the kingdom. 
In regard to the wages question, the report states, “ There is 
evidence that as the labour market has recently been a little 
more stimulated, the men in many districts have pressed for and 
obtained advances which have amounted to a partial or com- 
plete restoration of the rates in force in 1885. Their demand 
has been based upon the increased inquiry for workmen in some 
districts where a little extra work has been found by the em- 
ployers. The movement has thus been extended in a more 
general form to many other parts of the country. There has 
been, however, nothing in the state of trade, so far as profits 
are concerned, which has justified such advances. Prices have 
shown no improvement, and as a matter of fact it has been 
shown by correspondence which reaches the secretary’s office 
that after a long period of only partial employment a keen com- 
petition is increasing on all hands, and in many instances prices 
show a tendency to fall rather than advance.” It would be in 
the memory of their members, the report continues, that over- 
time practice was put forward as the motive which led up to 
the strike at Bolton in 1887. The overtime question was 
still kept alive in many districts, and was coupled with the 
demand for an advance of wages, without which, as at Bolton 
and other centres, no overtime was allowed to be worked by 
members of the Amalgamated Society of Engineers. This trade 


| union was not alone in the movement in regard to overtime, but 


it had recently taken more pronounced steps for its entire 
suppression, overtime and the eight hours’ question being now 
brought together as parts of one movement. The suppression of 
overtime by the Amalgamated Society of Engineers had become 
a preliminary condition upon which the reduction of the work- 
ing time to eight hours per day had been made to depend, and 
it was known that other trade unions followed on the same 
lines in the movement. Next to the overtime and hours of 
labour question there was another matter of not less im- 
portance. The apprentice question had been raised by the 
Boilermakers’ and Iron Shipbuilders’ Society, and under the 
sanction of the Central Committee at Newcast!e-on-Tyne rules 
had been proposed for the shop government of a district in 
Lancashire, which the men had been called upon oy their trade 
union officials to work under and obey. These rules are quoted 
in full, and it will be of interest to our readers to reproduce them 
here. They are:— 

“(1) That one apprentice be allowed to every five journey- 
men, according to General Rule 21, sec. 5. 

“(2) That a book with list of names be kept by the secretary 
of the branch, with ages and time of apprenticeship of those to 
be recognised as such by the employés. 

“(3) That no member work with any other boy, or allow him 
to use the tools of boilermakers until there is a vacancy by the 
oldest apprentice being out of his time. 

“(4) That no two apprentices be allowed to work together 
except on light work, the same not to exceed hin. rivets, 

“(5) That no member take any apprentice to work out at 
repairs if he knows there is a journeyman member out of work 
in the town. 

“(6) In the event of no member being out of work in the 
town, an apprentice shall be allowed to go out to repairs, but 
only those in the last three years of their apprenticeship. 

“(7) In no case shall meal hours be worked except in the case 
of a boiler under testing pressure. 

“(&) It is against the wish of the workmen to work overtime 
in the shop, but in the event of great emergency we have decided 
to work four days in the week, viz.—Tuesday, Wednesday, 
Thursday, Friday—the first two hours only. 





“(9) Every man to receive not less than two hours’ notice 
from his employers—or those acting cn their behalf—previous 
to his discharge or suspension ; failing this, to receive two hours’ 
wages. 

“(10) No man to be discharged or suspended from his work 
until the close of the day’s work on which he has entered, except 
in cases of breakdown of machinery. 

“(11) Every man when discharged must be paid the wages 
due to him at the time; if otherwise, the employers to pay him 
half-a-day’s wages for compelling the man to come again for his 
money. 

“ The foregoing rules to be observed and carried into effect on 
and after the 15th day of June, 1888.” 

It will be seen, as the Committee of Management point out, 
that matters are here raised which must influence industrial 
and commercial life of the country, and subjects are brought to 
the front for the serious consideration of every employer, 
whatever may be the business in which he has invested his 
capital, As to the present relationship of employers and 
workmen, the report states that with one exception no serious or 
long-continued difficulty has occurred during the past official 
year. With reference to the wages question, in some cases 
where advances were not immediately given, the men had left 
work, pending such settlements as had eventually been made ; 
no act of violence had, however, been reported, nur had it been 
shown that any permanent expression of ill-feeling had arisen 
between the employers and the workmen. A passing reference 
*s next made to the protracted strike which took place in the 
Bolton district last year, the details of which it is not necessary 
to enter into, but the committee have to express their regret 
that the labour and anxiety, no less than the large sum of 
money expended in regard to this strike, had been to a great 
extent lost in the interest of their members locally and 
generally, inasmuch as the Bolton employers in April last 
surrendered the advantages the award had secured for them, by 
making a voluntary offer to restore the wages of their work- 
people to the point at which they stood when the reduction 
took place in 1886. The work of the Parliamentary Committee 
during the past year, which, it is pointed out, has been neither 
light nor unimportant, is next reviewed. Referring to the 
Rating of Machinery Bill, which has been brought forward in 
two sessions of Parliament, the report states that the funds of 
the Association have been severely taxed year after year in the 
promotion of a measure of bare justice to all users of machinery, 
and the committee express the hope that neither their successors 
in office nor the members of the Association in their several 
districts will allow the matter to rest until they have secured 
the equity they have a right to look for from Parliament. With 
regard to the Bill to amend the Employers’ Liability Act of 
1880, the report adds that the General and Parliamentary 
committees of the Association have not been alone in their 
opposition to the Bill in question. The Mining Association of 
Great Britain, the British Iron Trades’ Association, the Agri- 
cultural Engineers’ Association, the Locomotive Manufac- 
turers’ Association, the Railway Rolling-Stock Manufacturers’ 
Association, the National Association of Master Builders, 
the Manchester and Oldham Chambers of Commerce, 
and other important organisations, had a:l made common 
cause in their united efforts to secure such modifica- 
tions in the provisions of the Bill as would make some 
of its most objectionable features less onerous to em- 
ployers, and not unjust or inequitable to their workmen. In 
conclusion, the General Committee of Management state that 
they have shown some trade difficulties which may become 
serious and may have to be confronted by the members and by 
all classes of employers at an early date, in consequence of 
certain questions which trade unionists seem determined to 
bring forward for settlement. The report had also shown how 
legislative enactments in connection with industrial enterprise 
have a constantly increasing tendency to become inequitable and 
oppressive to employers at a time when the national industries 
are in a languishing condition and need all the relief and foster- 
ing care which can be secured for them. Under these cireum- 
stances, they feel called upon to ask members to extend the area 
of their local districts by getting other employers to join them, 
and to watch with unceasing care every movement which may 
act injuriously upon the interests of the engineering and iron 
trades, and through them upon the generai prosperity of the 
country; because such union and vigilance became every year of 
greater importance to the trade in which they and their capital 
were engaged. 








ON THE LATEST IMPROVEMENTS IN THE 
CLOCK-DRIVING APPARATUS OF ASTRONO- 
MICAL TELESCOPES.! 

By Sir H. Gruss. 

Equatorial clock.—In considering the essentials of a good clock 
for an equatorial telescope, it is necessary to note that unlike any 
mere time-keeping arrangement, its motion must be uniform, not 
intermittent; and that it has a considerable duty to perform in 
driving the instrument, in addition to driving its own train and 
keeping a correct rate. So long as the work to which the telescope 
is devoted consists entirely of visual observations, it is sufficient if 
the clock keeps a fair rate for some minutes ata time. The most 
severe test applied under such circumstances is that of micro- 
metrical observations, where a pair of spider lines have to be placed 
precisely over a pair of stars simultaneously. If the clock keeps 
its rate perfectly for the few minutes required for this operation, 
it suffices, Since, however, the spectroscope has been used in con- 
nection with the telescope, and more particularly since any 
has played such an important part in astronomical work, the essen- 
tials of an equatorial clock are not only of a much higher order, 
but even of a different character, as will te afterwards shown, 

Usual contrivances for obtaining uniform motion.— These are very 
numerous, but in almost every case the principle is the same, 
namely :—The mechanical energy of the clock, whether it be that 
of a falling weight or water power or electricity, is used up in 
three ways:—(1) In overcoming the friction of the clock train, &c. 
(2) In driving the instrument. (3) In overcoming some resistance 
which is so arranged as to increase very rapidly with a very slight 
increase of speed. By making No, 3 very large with respect to 
No, 2—or in other words, by putting a large excess of mechanical 
energy into the machine in proportion to the amount of actual use- 
ful work it has to accomplish—it is possible to construct a clock 
which will have a very uniform rate for short intervals. As the 
total amount of mechanical energy is used up in these three direc- 
tions only, it is evident that, if No. 1, or No. 2, or both, increase 
even in a very slight degree, the speed is reduced in accordance ; 
but the moment it is reduced, No. 3 is largely reduced, and thus a 
balance is again effected and the rate brought back to the normal. 
It would exceed the limits of the present paper if it were attempted 
to describe in detail a tenth part of the many contrivances used 
for this purpose ; and full descriptions of all the most important 
have from time to time been published. The most favourite form 
of equatorial clock is that in which a set of governor balls pro- 
pelled at a high speed rub more or less heavily against a trued 
ring, when they rise by virtue of the centrifugal force as the speec 
increases, This forms an excellent driving apparatus, and will, if 
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properly constructed, drive a telescope of suitable size without the 
error of rate exceeding at any time x}, or $y of the normal. 
The error of position may of course be cumulative, and increase 
after some time to a considerable amount. But although, as 
already mentioned, this amount of uniformity suffices for ordinary 
visual work, it is not sufficient for photographic purposes; for not 
only is the correction in these clocks insufficiently delicate, but 
the character of the correction is not what is required for this par- 
ticular work. The tendency of all these uniform-motion clocks is 
to bring the rate of the clock back to the normal, when from any 
cause it has been temporarily disturbed. To show that this, even if 
perfectly effected, is not all that is required, suppose a telescope tobe 
pointed to any part of the heavens, the clock set going, and a photo- 
graphic plate placed in the focus. Suppose the rate to be absolutely 
correct for the first half hour, and that then from any cause a slight 
increase occurs in the force necessary to turn the instrument. 
Almost immediately the rate diminishes, and the centrifugal force 
with it ; and although consequently the rate again becomes normal, 
yet in the meantime a slight error in position of the instrument 
takes place, say no more than is equivalent to the distance throuch 
which the instrument should have moved during ;yth of a second. 
Thus even if the rate remain perfect during the next half hour's 
exposure, the position of the star image on the plate during the 
second half hour will be different from that in the first, and con- 
sequently a double image will be the result. For such work it is 
evidently necessary to have some arrangement Yi which not only 
shall the rate be corrected, but also any error that has crept in 
shall be erased. For the above reasons any successful photographs 
that have been taken with equatorials supplied with ordinary 
uniform motion clocks owe their excellence not to the accuracy of 
the clock-driving, but wholly to the care and patience of the 
operator, who, while watching any star which he has got in the 
field of a second telescope carried by the photographing telescope, 
succeeds by means of the slow motion handles in keeping the 
image of the star on the cross wires of his micrometer, and there- 
fore steady on the photographic plate. 

Connecting a pendulum with a uniform-motion clock.—Seeing that 
a clock with pendulum escapement can be made to go with 
sufficient accuracy, while a uniform-motion clock cannot, it is not 
to be wondered at that attempts have been made from time to time 
to connect one with the other mechanically. But a pendulum is 
so very sensitive to any slight variation in driving power that the 
result has always been a failure: in fact it has been found that the 
uniform-motion clock invariably controlled the pendulum, instead 
of the pendulum controlling the uniform-motion clock. By means 
of electricity, however, it is possible to control a uniform-motion 
clock from a pendulum clock, without reacting on the pendulum in 
any detrimental manner. So far as the author is aware there are 
only four forms of electrical control. 

First form of electrical control. — The first form of electrical 
control is Dr. Gill’s, as applied to the 15in. equatorial at Dun Echt 
with admirable success. In this an electric current is sent once 
a second from an independent pendulum, which may be any 
distance away. The current passes through a certain wheel in the 
clock, with contacts so arranged that if the clock be going exactly 
with the pendulum the current is sent in a direction which kee 
one of two rubbers rubbing on a quick moving wheel of the clock. 
If, however, the clock goes the least too fast, the wheel has 
revolved a little further than it should at the moment the next 
current comes from the pendulum, and the current is sent in such 
a direction as to cause both rubbers to rub on the wheel. If, on the 
contrary, the clock has gone a shade too slow, the current issent in 
a third direction, which lifts both rubbers off. This control, so far 
as it goes, acts almost perfectly ; but it is open to the objection 
that, as it corrects the errors of only the particular shaft to which 
the contact wheel is attached, any errors in wheels between that 
and the telescope screw are unaffected by it. Also the author 
finds in practice that, when it is a to control a clock by 
alteration of friction on any heavy quick moving part, the altera- 
tion takes some little time to act, and then generally overdoes the 
correction, causing what is termed “ hunting.” 

Second form of electrical control.—The second form of electrical 
control is the first introduced by the author, and is shown about 
one-quarter full size in Figs. 1 and 2, in Plate l annexed. Fig. 1 
is an elevation, and Fig. 2 a plan of the arrangement, which is 
attached to the back of the main clockwork at E in Fig. 3, where it 
is represented to a smaller scale of only one-eighth full size. A isa 
portion of one of the spindles of the uniform-motion clock, or of 
any shaft coupled thereto: B B B are the three wheels of an ordinary 
mitre remontoire train driving by the weight W the scape-wheel C, 
into the teeth of which gear the pallets dd driven by the electric 
pendulum P. The electric pendulum is connected witb any inde- 
dendent clock, and driven by a current from it. To the weight- 
carring arm of the remontoire is attached a chain or wire, which 
communicates any motion it may receive to the lever L; and from 
the other end of the lever hangs a smaller weight w, which is there- 
fore raised when the remontoire arm is lowered, and lowered when 
the arm is raised. Q isa disc of metal on a vertical spindle of a 
uniform-motion clock, and revolves rapidly, say 300 revolutions per 
minute. When the small weight w is below its mean position, it 
is in contact with the disc Q, and its lower end being coated with 
leather produces a considerable amount of friction, and therefore 
tends to retard the speed of the clock. When the weight is above 
its mean position, it is altogether out of contact with the disc Q. 
The action is as follows:—Supposing the shaft A to be Te- 
volving exactly one per minute, the pendulum to be vibrating 
exactly 60 per minute, and that there are thirty teeth in the scape 
wheel, it is evident that the remontoire arm, and therefore the two 
weights W and «, will vibrate up and down through the same dis- 
tance each second, and that the mean position of all will be the same 
each second. Under these circumstances, the small weight will be 
alternately half a second in contact with the disc Q, and half a 
second out of contact; and the uniform motion clock is itself rated 
just so much fast, that the resting of the small weight on the disc 
for half a second in each second will bring the rate right. Now 
supposing an error of acceleration to arise in the uniform motion 
clock, the mean position of the remontoire arm will rise; therefore 
the small weight will fall, and, instead of rubbing in contact with 
the dise Q for 0°5 second, it will rub for 0°6 or 0°7 second, accord- 
ing to the extent of the error. This will tend to check the rate, 
and this check will continue till the relative position of the uniform 
motion shaft becomes as it was when the clock was going correctly. 
If a retardation occurs, the reverse effect will take place, and the 
small weight will rub on the disc for only 0°4 or 0°3 second, instead 
of 0:5, until the error is corrected. So far as described there was 
no particular novelty, as most of this arrangement had in prin- 
ciple been tried before. The failure that had resulted had 
been due to the fact that it was found impossible to prevent the 
pendulum from being influenced by the difference of force on the 
pallets under varying circumstances; the reason being that the 
pendulum had been driven by the scapement, and not by elec- 
tricity as in this case. This difficulty was got rid of, firstly, by 
making the pallets, now that they are not required to drive the 
pendulum, of such form that the teeth of the scape wheel impinge 
upon them nearly at the angle of repose; and secondly by driving 
the pendulum by an electric current from another clock, thus 
virtually rendering the pendulum not a pendulum at all, but a 
lever worked backwards and forwards by electricity, and not sub- 
ject toalteration in its rate by slightly varying force on the pallets. 
The above arrangement is somewhat similar to Dr. Gill’s. It is 
simpler for attaching to any existing clock, but not so delicate as 
his, and is open to the same objections, It is capable, however, of 
very good work, as may be judged from the chronograph sheet of 
the Dunsink Observatory chronograph. 

Third form of electrical control.—The third form of electrical con- 
trol is that devised by the author for Mr. Isaac Roberts. It has 

roved so successful with him at Liverpool, and with Professor 
Pritchard, who has had it recently attached to the Oxford equa- 
torial, that photographs have been exposed for fifteen minutes with 
the telescope to which it has been attached, and have yielded per- 





fect images of stars without any hand and eye guiding. The arrange- 
ment consists, firstly, of a remontoire train driving a good mercurial 
or other ted dulum, the driving of the train being of 
course entirely independent of the equatorial clock giving motion to 
the any 2 dly, of a detector apparatus, which detects any 
difference between the rate of this standard pendulum and of the 
equatorial clock; and, thirdly, of a correcting apparatus, which 
corrects automatically any error discovered by the detector. The 
corrector itself consists of two parts—an ‘“‘accelerator” and a 
“‘retarder ;” and these will be first described. In Fig. 7, Plate II., 
drawn about one-quarter full size, SS’S” is one of the shafts, 
between the driving train of the equatorial clock and the worm 
which drives the right ascension sector; and this shaft is cut 
into the three parts denoted by the distinctive letters. At one end 
the first portion S of the shaft carries a wheel 1, immediately 
adjoining which is a second wheel 2 mounted on the intermediate 
portion 5! of the shaft. At the other end of this intermediate por- 
tion of the shaft is fixed a third wheel 3, which immediately adjoins 
the fourth wheel 4 fixed on the third portion S? of the shaft. On 
the first and third portions of the shaft S and S? are also mounted 
loose the brass discs d and d!, which adjoin the two pairs of wheels 
1-2 and 3-4. Each of these brass discs is furnished with a stud, 
on which a small pinion is mounted ; the pinion p belonging to the 
disc d gears across the pair of wheels 1-2, while the pinion p! 
belonging to disc d! gears across the pair of wheels 3-4. Under 
normal conditions, if no error exists in the equatorial-clock rate, the 
arrangement of wheelsand pinions just described revolvesas one piece, 
the three portions of the shaft rotating at the same speed. But it is 
possible, by an arrangement which will presently be explained, to 
stop the rotation of either of the discs , ‘@; and as soon as this 
occurs the pinion of the stopped disc has to act as a transmitter of 
motion from one to the other of the-two wheels into which it 
gears. If the two wheels of each pair had the same number of 
teeth, the speed of both wheels would still remain the same ; but 
in reality the number of teeth in the two wheels of each pair is 
different, and hence the stopping of either of the discs causes a 
variation in the rate of rotation of the two adjoining wheels 
relatively toeach other. For instance, in the case of the first pair 
of wheels 1-2, let wheel 1 have thirty teeth and wheel 2 have 
twenty-nine, and suppose that the shaft S is rotating once every 
sixty seconds. Then, if the disc d be stopped, the wheel 2 will be 
made to revolve in 3$ths of the time occupied by the wheel 1; 
or, in other words, the rate of the intermediate portion S! of the 
shaft will be accelerated to one revolution in fifty-eight seconds. 
In the same way, by reversing the positions of the wheels in the 
other pair 3-4, the stoppage of the other disc d! can be made to effect 
a retardation of the third portion S? of the shaft relatively to the 
intermediate portion S!, The edges of the two discs d and d! are cut 
into very fine teeth; and the stoppage of the discs when desired 
is effected by causing a comb attached to the armature of an 
electro-magnet to engage with these teeth, as shown at the bottom 
of Fig. 6 in Plate II. The whole apparatus constitutes a very con- 
venient arrangement for accelerating or retarding the drivin 
motion imparted to the telescope by the equatorial clock ; fom 
that it is capable of very good work is shown by the photographs 
taken by Professor Pritchard and Mr. Roberts, in which the star 
dises are perfectly round, though ex for fifteen to sixty 
minutes, and no hand guiding used. When necessary this 
apparatus is brought into action automatically by the ‘‘ detector” 
in the following manner. In Figs. 5 and 7, Plate IJ., W is a scape- 
wheel mounted on the sixty-second spindle of the controlling 
clock, and driven from that spindle through a spiral spring z, so 
that no error in the equatorial clock can affect its rate or that of 
the standard pendulum. On the same spindle there is also 
mounted behind the scape wheel an ebonite disc E, Fig. 6, driven 
by the equatorial clock and carrying two insulated rings b L), 
Fig. 7, which are respectively connected metallically with two 
platinum plates 8 6! inserted in the face of the disc. tween the 
scape-wheel and the ebonite disc there is also mounted loose on 
the spindle a lever A, carrying at one end a platinum bridge B, 
which is of such a length as to project between the platinum 
plates 8 B!, and in its mid-position bears against a piece of rock 
crystal let into the ebonite disc between the two platinum plates, 
The otber end of the lever A is formed into a fork, between the 
arms of which projects a pin carried by the scape-wheel ; the arms 
of the fork are provided with set screws, by means of which the 
amount of play allowed to the pin in the fork can be adjusted. 
The insulated rings } b! are electrically connected with the 
accelerator and retarder already described by means of fine 
platinum wires O O! wiping against them ; and the action of the 
whole arrangement is as follows:—The scape-wheel W, being 
driven by the control clock, has an intermittent movement 
corresponding with the beats of the pendulum, while the 
ebonite disc E, being driven by the equatorial clock, has a constant 
movement ; so that, even if the scape-wheel and disc make 
a whole revolution in the same time, the pin carried by the scape- 
wheel will be constantly oscillating between the set screws of the 
fork at one end of the lever A, which is driven by friction from the 
ebonite disc. The set screws are adjusted so as to allow of this 
oscillation taking place without interference, so long as the rates of 
the equatorial and control clocks remain uniform; but if the 
equatorial clock either loses or gains with respect to the standard, 
the pin on the scape-wheel comes into contact with one of the set 
screws of the lever A, and shifts the lever on its spindle, bringing 
the platinum bridge B into contact with one of the two platinum 
plates B or 6', and transmitting a current which brings into action 
the accelerator or retarder as may be required. The period durin 
which the accelerator or retarder remains in action will depen 
upon the amount of the error to be corrected, and the proportions of 
the pairsof wheels 1-2and3-4. With the proportionsabove described, 
the correction introduced is one-thirtieth of the rate ; so that, in 
order to correct an error of one-fifth of a second, the accelerator or 
retarder, as the case may be, would have to remain in operation 
30 +5=6seconds. As soon as the correction has been made, the 
lever A will resume its normal position; and the bridge B, coming 
then into a midway position between the two platinum plates B A’, 
a current will cease to be transmitted, and the accelerator or 
retarder will be thrown out of action. It is to be noted that this 
apparatus not only corrects any temporary disturbance of the 
equatorial clock rate, but also cancels errors which have already 
occurred. This third form of control is free from the objections of 
the first and second. The detector part of the apparatus is close 
to the screw spindle, removed from it by only one pair of wheels ; 
and the correction is not — in the same manner by checking 
the speed of the clock, but by introducing a differential gear, 
which acts until the error is cured, and then drops out of gear 
automatically. 

Fourth form of electrical control.—The fourth and last form of 
electrical contro] to be described is considered by the author to give 
the best results, combining, as it does, the best points of the other 
systems. In all four forms of control the apparatus may be divided 
into two distinct parts —the first, that which detects the error ; and 
the second, that which applies the correction. In this fourth and 
last form the author uses a detector similar in principle to that 
adopted in Dr. Gill’s form; and a corrector or pair of correctors— 
accelerator and retarder—similar to that in his own form last 
described. He adopts Dr. Gill’s system of detection, because it is 
capable of being made conveniently on a larger scale than his own; 
that is, a second of time is represented by a larger linear quantity. 
He adopts, however, the system of correctors by differential 
wheels in preference to Dr. Gill's, for reasons that will be explained, 
The detector, shown one-quarter full size at K in Plate 3, and 
magnified twenty times in the wall diagram Fig. 8, consists, there- 
fore, of a disc built up of three plates of brass separated by two 
plates of ebonite, carried either on the screw-shaft itself or 
on a shaft as close as possible to it. The edges of the 
brass discs are wiped by three silver springs, and are cut so as 
to present a series of electrical contacts in the manner 
shown in the diagram Fig. 8. The centre contact is very 
short, “not more than one-fortieth of a second; each of the 








others extends over nearly half a second. The action of this 
apparatus is as follows :--A pendulum beating seconds, shown dia- 
grammatically at G, Plate 3, closes a circuit once every second, and 
allows a current from the battery H to flow through the wires 1 and 
2 to the central contact ring of the detector K. If the telescope is 
oars See properly, this closing of the circuit by the pendulum 
will be synchronous with the passage of one of the central series of 
peripheral contact-pieces under the central contact-spring con- 
nected with the wire 3, and the current will thus follow the circuit 
1, 2, 3, 4, 5, bringing into action the central electro-magnet of the 
relay, Plate 4. This relay has a vibrating lever L. which, when 
acted upon by the armature of the central electro-magnet, is 
held in the central position, so that no current is trans- 
mitted by the relay, and the driving of the telescope is not 
interfered with. Supposing, however, that at the instant the 
pendulum, closes its circuit the telescope is slightly ahead of its 
proper position, then, instead of one of the central series of contact- 
pieces in the detector being under the central contact-spring when 
the circuit is closed, one of the right-hand series will be under the 
corresponding right-hand contact spring, Plate 3, and the circuit 
will follow the wires 1, 2, 8, 9, 5, bringing into operation the right- 
hand electro-magnet of the relay, and drawing the lever L to that 
side. The effect of this movement of the lever is to close a connec- 
tion at 10, and cause a current from the battery I to traverse the 
cireuit 13, 10, 11, 12, and bring into action the magnets M actuating 
the clamp which will hold the disc g of the retarder, thus retarding 
the motion of the telescope, On the other hand, if the telescope 
falls behind its proper rate, the current transmitted by the pendu- 
lum will traverse the left-hand circuit 1, 2, 6, 7, 5, the lever L will 
be drawn over to close a connection at 14, and the current from the 
relay battery I will traverse the cireuit 13, 14, 15, 16, and bring 
into action the accelerating disc /. The shaft A, Plate 3, makes one 
revolution in twenty seconds, so that during each revolution twenty 
correcting currents are transmitted by the controlling pendulum, 
The proportions of the accelerator and retarder are also such that 
the alteration made in the driving of the telescope equals one- 
fortieth of the time during which the accelerator or retarder is put 
into operation. Thus, if the driving of the telescope from any 
cause becomes one-twentieth of a second in arrear, the controlling 
apparatus will correct the error by bringing the accelerator into 
action for a period of two seconds, and so on, The advantages 
obtained by This form are, firstly, the detector being placed close 
to the screw-shaft detects any errors which occur, not only in the 
clock itself, but also in any of the gearing between the clock and 
the screw-shaft or counter-shaft on which the detector is mounted; 
whereas in Dr. Gill's form, and in the author's earlier form, the 
utmost which the control could do was to correct errors in the clock 
itself ; secondly, so long as the correction was applied as in Dr. Gill's 
and the author's earlier forms, by alteration of friction on some 
quick-moving spindle, there was an inducement to keep down the 
vis inertia of the governors ; but by using the differential wheels 
for correctors this is no longer the case, and this particular 
governor, of which a section is shown one quarter full size in Plate 
5 and three times full size in the wall diagram, Fig. 12, has about 
10,000 foot-pounds of energy per minute, and is thus enabled to 
ride over small obstacles ina manner in which the ordinary light 
governor cannot. The results of trials with the clock are most 
satisfactory. The moment an error exceeding one-fortieth of a 
second is introduced, it is detected by the detector, and the 
correctors are set to work to erase it. The seconds pendulum, by 
which the control is exerted, may be a mercurial or any other 
kind of compensated pendulum ; and its bob carries a fine point, 
which at each oscillation closes an electric circuit by passing 
through a globule of mercury, and so transmits the current to the 
detector gear already described. The mode of driving the pendu- 
lum is as follows :—The upper part of the pendulum rod carries a 
light arm projecting at right angles, which as the pendulum oscil- 
lates from right to left picks up a weight resting on a supporting 
lever. If the lever ad serrate 4 in the same position, the arm 
would simply deposit the weight again upon it at the same level 
during the reverse oscillation, and the pendulum would receive no 
impulse. But just before the weight can be thus deposited again, 
the closing of the electric circuit by the pendulum brings into 
action an electro-magnet which depresses the supporting lever. 
On the current ceasing, the lever is raised again by its counter- 
weight to its original position, thereby lifting the weight off the 
pendulum arm. The effect of this is that the weight remains 
resting on the pendulum arm during a longer arc while descending 
than while ascending, and hence the pendulum receives the 
necessary impulse. 

Slow motion in right ascension.—Besides the ordinary slow motion 
it is found desirable to have for this photographic work a very,fine 
motion, not for the purpose of attempting to supplement the 
clock, as is usually the case with uncontrolled clocks ; but in order 
to correct for refraction, which the clock cannot be made to take 
under its control. For this purpose nothing could be better 
than a pair of correctors, similar to those worked by the automatic 
control, but actuated by the observer himself with a pair of con- 
tacts held in the hand. It is evident, however, that the same pair 
of correctors as are actuated by the automatic control cannot be 
used for this purpose; for if these be tampered with, the auto- 
matic control will treat the effect thus introduced as an error, and 
will proceed to correct it at once, It is necessary, therefore, to 
have a new set of correctors shown at A! A? A3 in Plate 3; and these 
must be infront of the detector, and not behind it as the others 
are. If it should seem that the apparent complication of wheels 
and gearing on the counter-shaft may militate against its perfect 
action, it should be kept in view that in the normal state of affairs 
these correctors act simply as clutches, and the whole shaft 
revolves as one piece; and it is only when an error is to be 
corrected that any of the wheels require to act. 

Slow motion in declination.—It is also necessary to have a very 
delicate motion in declination. There are various forms of motion 
for this purpose; but the only one which is absolutely free from all 
backlash or loss of time is the so-called German slow motion, which 
consists simply of a screw pushing a projecting arm attached to the 
telescope, the arm being kept in contact by a spring. This is 
much used in transit instruments, &c. ; but in equatorials it is very 
objectionable, for the spring must be'made very long and pliable 
in order to have play enough and to be tolerably equal in strength 
in all parts of its journey ; and the consequence is that the spring 
is continually giving way before the instrument, when it is pushed 
by the hand for quick motion; and it is also much affected by a 
very slight want of balance, which in an equatorial is not easily 
avoided. In the arrangement shown one-quarter full size in 
Figs. 10 and 11, Plate 5 and three times full size in the wall 
diagram Fig. 13, the advantage of having all backlash taken up by 
a spring is retained, while a very stiff spring can be employed. 
The screw a, by which the adjustment is made, has a right-hand 
thread working through a nut 6, and has a spherical end c bearing 
in the cross-head d. us the turning of the screw varies the 
distance between the nut and the cross-head. At / is a short stiff 
spring, which by means of the left-handed screw g and sleeve e 
exerts a pressure on the cross-head d. A square prolongation of 
the screw a enters a corresponding square hole in the screw g, so 
that the two screws turn together. Hence every increase of 
distance between the nut ) and the cross-head d is accompanied by 
an equal decrease in the distance between the cross-head d and the 
stiff spring 4; and thus the pressure exerted A the spring remains 
constant, whatever may be the ition of the cross-head. is 
contrivance answers its purpose admirably. 








TuE exports of flour from the United States during the 
twelve months ended June 30th have been the largest on record, 
viz., 11,747,028 barrels, just exceeding the total of the previous 
year, which was 11,329,049 barrels, About 2,500,000 barrels are 
shipped to the West Indies, China, the Brazils, &c., the remainder 





finding its way to Europe, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 

Tue markets in Wolverhampton yesterday and in Birmingham 
to-day—Thursday—partook somewhat of a holiday nature, many 
members of 'Change bei absent on account of the national 
holiday which commenced the week, and which has been extended 
to fully the first half of the week at most of the ironworks. Some 
of the mills and forges were re-started on Tuesday night, but at 
the majority it was Wednesday night before much was done, and 
certain of the establishments, where orders are slow, will be idle 
nearly the entire week. 

The sheet works were the earliest to resume. In this branch it 
is that orders are still most numerous. Galvanisers and other 
buyers will not permit deliveries to be delayed, since the orders for 
corrugated iron which they are receiving demand prompt 
execution, consumers having acquired the custom of delay in 
ordering until the goods are absolutely needed. Sheet-iron 
masters have therefore been anxious to limit the August holiday 
as much as possible. The absence of certain of the regular 
attendants from the Birmingham Exchange to-day necessarily 
restricted the extent of new business transacted ; but in respect of 
the branch to which reference has just been made, makers did not 
on of this state of things. They have ample business to go 
on with. 

The prices of sheets are steadily upheld on the basis of £6 10s, 
for doubles and £7 10s. for lattens, but there are consumers who 
stated to-day that they were freely securing supplies from non- 
associated firms at £6 7s. 6d. and £7 7s. 6d. respectively. Singles 
were quoted £6 2s, 6d. to £6 5s. at works, or £6 12s, 6d. to £6 15s, 
delivered Liverpool, with a fair sale. Galvanisers, on their part, 
quoted £11 to £11 10s. per ton at outports for 24 w.g. 

Confidence in the future of trade was assisted by the somewhat 
improved state of the weather, which is putting the agricultural 
industry into a less depressed condition, and a fine August would 
make an immense difference to trade. Partly as the result of 
trade combinations and partly because of the higher price of pig, 
quotations are firmer than some time ago, and the extreme minimum 
quotations of last quarter are less prevalent. The colonial, South 
African, South American, and Indian demands, which are finding 
expression for general merchant iron, assist to compensate for the 
quiet country trade which must necessarily accompany the unsatis- 
factory position of the agricultural interest. 

Medium and common bars continue to sell in advance of the 
tonnage ordered of the best bars. The increased use of steel, and 
the improvements which have of late years been made in the 
quality of the second and third-class irons in South Staffordshire, 
both tell against the best bar trade. The number of buyers 
who will now-a-days consent to pay the extreme bar prices is 
constantly on the wane, and therefore the wisdom appears of 
the course which marked bar makers are more and more pursuin, 
of manufacturing also a second-class iron. For such iron, offere 
at £1 per ton less than the list price, namely, £6, with sheets and 
plates in proportion, there is a considerable sale. Merchant bars 
continue at £5 10s., and common bars at £4 17s. 6d. to £5. 

An important new feature of this week’s market is that the lead- 
ing manufacturers of strips are forming an association, on the same 
lines as the sheet manufacturers’ combination, to secure a uniform 
basis of prices, and also to advance current rates to cover the 
increased cost of pig iron. 

The makers of best boiler plates and of strips are doing a steadier 
business, but they state that the value does not represent a propor- 
tionate monetary increase. 

The managers for the Earl of Dudley have been induced, by the 
increasing favour in which steel is being received in place of iron, 
to put down an experimental steel plant. It is so arranged as to 
admit of early considerable extension, should the prospective 
increase in demand be realised. 

Pig iron sellers and buyers watch with keen interest the course 
of the Scotch and Cleveland markets. The unsettledness which at 
the moment characterises those markets is therefore a source of 
some disturbance in local centres. But, upon the whole, the local 
market is fully as strong this week as last, particularly for im- 
ported irons from Derbyshire, Northamptonshire, Nottingham- 
shire, and other districts, There is some discrepancy—as much in 
some cases as ls, to 2s. per ton—in the rates which are quoted to 
different consumers by sellers of these brands. Salesmen regulate 
their quotations according to the reputation of consumers in 
respect of early payment, &c, 

Some Northampton brands, which upon the open market are 
quoted 40s, per ton, some good buyers stated this afternoon in 

irmingham they could purchase at 38s., and a similar “ con- 
venience ” exists in regard to certain of the Derbyshire irons offer- 
ing. Average rates, however, may be taken as about 38s. 6d. to 
39s. for Northamptons, 39s. to 39s. 6d. delivered for Derbyshire 
forge qualities, with 42s. forfoundryiron. Lincolnshire forge pigs 
are about 41s,; Staffordshire common pigs remain at 30s.; hot- 
blast all-mine forge, 50s.; and best foundry sorts, 55s. to 60s. 

The holidays at the North Staffordshire ironworks will, in the 
majority of cases, extend over the greater part of the week. There 
is, however, considerable activity in the manufactured iron trade, 
and merchants are displaying some anxiety to enter into forward 
contracts. Current quotations, however, provide so little remune- 
ration for manufactures that such offers are not very frequently 
acceded to, There is a better demand in particular for hoops, 
which are quoted £5 to £5 7s. 6d. per ton. Bars range from 
£4 17s, 6d, for common qualities to £5 15s, for medium iron ; and 
angles are £5 lis, to £6 5s,, according to quality. Pig iron is 
active, and prices have an upward tendency. The prevalent quo- 
tation for medium pigs is 38s, to 45s. per ton, and common sorts 
are 32s. 6d. Rather larger sales of ironstone are taking place. 

In spite of the experiences of some of the large mine-owning and 
ironmaking concerns of South Staffordshire, it would still appear 
possible to obtain moderate returns upon capital invested in the 
mineral industry of the district. The report of the Sandwell 
Park Colliery Company recommends the payment of a dividend of 
6 per cent. per annum, and the carrying forward of £2308; and 
the earey oe ge Colliery Company's report for the past half-year 
proposes the payment of 5 per cent. per annum, and the carryin, 
forward of £3605. ‘“ - 5 —— 

Contracts for bridge work are on the market from the Bengal 
——- Railway and the Indian Government. For the former, 
bridges of the triangulated and plate yirder pattern are required. 
Axle guards and other ironwork are required by the Madras Rail- 
way Company. 

An announcement which appeared in the German correspond- 
ence of THE ENGINEER a little while ago, that efforts were bein 
made to get a chain cable and anchor proving house establishe 
in Germany, with the object of setting up a competition with 
the chains and cables imported from this country, has attracted 
attention from certain of the leading cable makers in this dis- 
trict. They received the intelligence with peculiar interest, since 
Germany is at the present time a considerable customer for 
English goods of this class, and it would be matter for great regret 
if the market were to be lost. Local makers, however, fail to 
see how the carrying out of the suggestion of your German cor- 
respondent, that a chain factory and a testing machine should at 
once be started at Lubeck by English capital, would satisfac- 
torily avail to prevent the native competition. Nor do they see 
that such a step would prevent the native manufacturers from 
agitating for and obtaining the heavy import {duties which your 
correspondent suggests they will by-and-bye aim at. The matter 
is, however, one which is worthy further consideration by the 
Staffordshire makers, since it is easy to see that although the native 
competition, and even the duties, might not be wholly prevented 
by the ~— ment of English capital on the spot, yet the market 
might wholly by that means bo retained to some extent at least, if 





not toa large extent, in English hands, English manufacturers ought 
not to submit tamely to being ousted from foreign markets now in 
their possession. In this case every effort should be made to keep 
the German custom for chains and cables. 

The Birmingham machinists are doing a moderately brisk trade 
at date with France, Holland, Germany, and Spain ; and the same 
markets are also purchasing brass tubes, galvanised ironware, and 
certain classes of tools. India maintains a satisfactory request for 
railway material and machinery. The agricultural implement 
engineers are experiencing a large demand from English agricul- 
turists for ensilage 2 por and the ironfounders also are doing 
a large business in silo parts. 

For wrought iron tubes there is at the moment a somewhat im- 
proved demand. ‘The increased activity is largely due to the 
placing by some of the home gas companies of considerable con- 
tracts for tubes and fittings. 

The heavy ironfounders are fairly well off for orders, Light 
ironfoundry required in connection with telegraph erections 
abroad, which sometimes is very brisk, is just now tame, however. 

The nut and bolt trade, although still disturbed by the partial 
strike in the Darlaston district, is, so far as demand is concerned, 
in a stronger position than it has recently occupied. Prices, 
however, are rendered low and unsatisfactory by the severe com- 
petition. 

All the employers in the Staffordshire chain trade, with the 
exception of one, have conceded the demands of the operatives 
on strike. 

The Cheltenham Town Council has resolved upon the illumina- 
tion of a considerable area of the town with the electric light, and 
have referred to the Electric Lighting Committee the consideration 
of the means to give effect to this decision. It is proposed to have 
thirty-six lamps, each of 1200-candle power, and these are intended 
to displace 170 gas lamps. The annual cost of electricity is put 
down as £444. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 

Manchester.—Business in the iron trade of this district has 
been somewhat fluctuating during the past week, owing to the 
irregularity in the Glasgow warrant market and the interference 
with ordinary operations caused by the holidays. As a result the 
transactions in pig iron have only been very limited, and a want of 
animation has been noticeable pretty nearly all through. A 
general firmness has, however, been maintained so far as prices are 
concerned, and makers show no anxiety to push business at any- 
thing under their late current rates. ith the exception of Scotch 
iron, which still labours under the depression of the very heavy 
stocks held in the warrant stores, the pig iron market may be said 
to hold a decidedly healthy and strong position. The steadily 
decreasing stocks of Middlesbrough iron give a legitimate firmness 
to North-country iron, and in local and district brands makers are 
mostly so fully sold that for the present they are quite in a position 
to hold out for the recent advance they have put upon their prices. 
As regards hematites, stocks are also decreasing, and there is a 
strong upward tendency in prices. Finished iron makers are 
mostly well engaged for the present, and although any appreciable 
actual advance is difficult to obtain, they are holding out for better 
prices than they have been able to command recently. Amongst 
the iron using branches of industry work is coming forward more 
freely, and, as I have pointed out in previous ‘‘ Notes,” the 
outlook for trade is unquestionably more hopeful, although there 
is no present prospect of any appreciably higher prices. 

The iron market at Manchester on Tuesday was only thinly 
attended, and there was but a slow business doing. Pig iron was 
in only limited request, and little or no business of any weight was 
reported ; makers, however, were firm in holding to late rates. 
Local makers, although they are only booking occasional small 
orders, are not quoting under 39s. 6d. to 40s. 6d., less 24 per cent. 
for forge and foundry delivered equal to Manchester; Derbyshire 
foundry ironis quoted at 40s. 6d. to 41s. 6d., less 24 per cent., de- 
livered here, and at these prices is now in a position to compete 
successfully with Middlesbrough iron, there being a margin of very 
nearly 1s. per ton in favour of Derbyshire. Local users of North- 
country iron are now turning their attention to Derbyshire, and 
although some of the makers have very little to offer in this 
market, there are others who are not so well sold, and they 
are looking forward to a fair business in this district should 
Middlesbrough iron maintain its present price. The consider- 
able business recently doing in Lincolnshire has been followed by 
somewhat of a lull, buyers not being willing to pay the full rates 
which makers are now asking. Where transactions are put 
through—and these are only limited—they are on the basis of 37s. 
to 38s., less 24 per cent., for forge and foundry, delivered here, but 
some makers are very firm at 6d. to 9d. per ton above these 
figures. For good foundry brands of Middlesbrough iron, 41s. 10d., 
net cash, is now about the average quotation for delivery equal to 
Manchester, and it is only in exceptional cases that orders can be 
placed at under this figure. In Scotch iron makers are generally 
firm in holding to their full prices, but the giving way in warrants 
during the past week has encouraged underselling, and the position 
is scarcely so strong as it was. 

Hematites are meeting with a fair demand, and with lessening 
stocks makers are stiffening up in their prices, 52s. 6d., less 24 per 
cent., being now about the minimum quotation for anything like 

ood foundry qualities delivered in the Manchester district, and 
Ciouns who have been holding back for low prices are finding 
themselves compelled to follow the advance. 

For steel plate the demand continues only moderate, and makers 
are scarcely maintaining their prices. For good boiler-making 
qualities delivered in this district, £7 5s. remains the quoted price, 
but buyers are not disposed to come within 2s. 6d. of this figure, 
and to secure orders £7 2s, 6d. has been taken. 

The manufactured iron trade generally is in a better position, 
and forges throughout this district are mostly well supplied with 
orders sufficient to keep them fully engaged for the present. For 
bars, makers as a rule are quoting £5 as the minimum price for 
delivery in the Manchester district, and although this figure is only 
being got in exceptional cases, there has been a decided move 
upwards upon £4 17s. 6d. Hoop makers are very busy, chiefly 
owing to some large American lines for cotton tie hoops which have 
recently been given out, and buyers have found a difficulty in 
_— orders for anything like prompt delivery. For ordinary 

oops £5 5s, is about the average figure, but in some instances 
£5 7s. 6d. is now being asked ; and cotton tie hoops, which were 
recently selling at about £6, have got up to £6 2s. 6d. and £6 5s, 
for delivery at Liverpool. Sheet makers also report a very fair 
business doing, but they have scarcely been able to get the advance 
they have recently been quoting, and £6 12s. 6d. for local, to 
£6 15s. for Staffordshire qualities, represent about the full prices 
for delivery in this district. East Coast plates have been in good 
demand for girder and tank work, and prices show a very substan- 
tial advance upon the recent very low rates, sales having been made 
during the past week at about £5 10s. per ton for delivery here. 

In the engineering trades generally throughout this district a 
fair amount of work is still reported as coming forward, and all the 
leading branches are tolerably well engaged. Moderate orders on 
account of Indian railway requirements have recently been given 
out in this district, including engines, locomotive boilers, and 
wagons, and locomotive builders have also had an accession of 
work from other quarters, which has placed them in a better posi- 
tion. Boiler-makers continue well employed, and here and there 
firms who were only moderately off for orders are now getting 
fairly busy. There is continued activity all through the stationary 
engine building trade, machine tool makers are mostly well sup- 
plied with work, and machinists, with one or two exceptions, have 
sufficient orders in hand to keep them fully employed for some 
time, this work being fairly well distributed over home and foreign 
requirements, There is, however, very little movement as regards 





prices, and in this respect the condition of trade continues only 
very unsatisfactory. 

Messrs. Frank Pearn, and Co., Manchester, have just completed 
two pairs of vertical hydraulic pumping engines for working the 
new swing bridge now being constructed over the river Dee, and 
which will be one of the largest of the kind in the country. The 
pumps are 3#in. diameter, the steam cylinder 12in. diameter, with 
a stroke of 10in., and the working pressure of the pumps will be 
800 lb, per square inch. 

In the coal trade there is a fair business doing for the time of 
the year and very little stock is being put down, although pits, of 
course, are not working on full time. House fire coals are in fair 
request, so far as the better qualities are concerned, and for these 
prices are steady as a rule; second qualities are not moving off so 
freely, and are somewhat easy in price, but the chief weakness of 
the market is in the lower descriptions of round coal, which do not 
move off well either for house fire or steam and forge uses. There 
is a fair inquiry for engine classes of fuel and the better qualities 
of slack, which, in consequence of the lessened quantity of round 
coal now being screened, are becoming somewhat scarce, are much 
sought after, and firmin price. At the pit mouth best coals average 
8s, 3d. to 8s, 6d. per ton; seconds, 6s. 6d. to 7s.; common house 
fire coals, 5s. 6d. to 5s, 9d.; steam and forge coals, 5s. to 5s. 3d.; 
burgy, 4s. 3d. to 4s. 6d.; best slack, 3s. 6d. to 4s.; and common 
sorts, 2s. 6d. to 2s. 9d. per ton. The shipping trade is only dull, 
and although good steam coal delivered at the ports on the Mersey 
are still averaging 6s. 9d. to 7s. per ton, inferior sorts are offered 
at 3d. to 6d. per ton under these figures. 

Barrow.—There has not been much new business done in the 
hematite pig iron trade this week, owing to the observance of Bank 
Holiday and the stoppage of some of the works for a few days. 
The output of pig iron is steadily maintained, but it is still Jess 
than the deliveries, and stocks have been further substantially 
reduced during the week. The demand is steady, and a con- 
siderable number of new orders are offered at prices slightly below 
makers’ quotations, but the latter are not disposed to sell, except 
in a few instances, below 43s. per ton; for prompt deliveries of 
mixed numbers of Bessemer pig iron, net f.o.b., 43s. 6d. is the 
price quoted, but business generally has been done from 42s. 6d. to 
43s., according to quality and terms of delivery. As, however, 
the steel makers in this district are busy, and are using large 
parcels of Bessemer iron regularly, to which must be added the 
consumption of Bessemer iron on the part of Yorkshire, Scotch, 
and Sovth Wales makers, as well as the demand on foreign and 
colonial account, which of late has increased very considerably in 
volume, it is reasonable to suppose that the position is improving, 
especially in face of the fact that stocks are decreasing regularly every 
week. In the steei trade the business doing is very satisfactory, but 
buyers are not yet disposed to pay the higher prices which 
makers are anxious to establish. £3 17s. per ton is still 
the quoted value of heavy samples of rails, net f.o.b., and light 
sections, £4 5s. perton. There is much more doing in heavy sec- 
tions than in light sorts, and makers are very fully employed, 
while they have on hand large orders which will keep them busy 
throughout the year. Shipbuilding steel is in brisk demand, and 
plates and angles are still in good request, at prices which show a 
slight improvement, the former being quoted at £6 8s., and the 
latter at 15s. less, net f.o.b. In the minor branches of the steel 
trade there is a very brisk and steady state of things, and general 
activity is observable. Billets, hoops, and tin bars are in especially 
good request. In the shipbuilding and engineering trades there is 
nothing new to report. New orders are expected, and the yards 
and works are better employed than they have been. Iron ore is 
in better demand at the fuller prices quoted last week—9s. 3d. to 
12s, per ton net at mines for ordinary qualities. Ccal and coke are 
in good demand at late rates. Specifications have been issued to 
contractors for the erection of the new Chemical Wood Pulp Works 
at Barrow, and considerable progress is being made in the construc- 
tion of the new Petroleum Works at Barrow. 








THE SHEFFIELD DISTRICT. 
(From our cwn Correspondent.) 


THERE is a perceptible diminution in the demand for railway 
material during the last few days, though not to any great extent. 
The tire and axle trade has not been quite so busy, but at the same 
time they have maintained their prices. Manufacturers are looking 
forward to a good deal of work from India and Japan. Several 
indents are coming out now. Of course, the call for springs is 
affected by the business in tires and axles. Tires are now making 
£7 5s.; axles, £6 17s. 6d.; springs, £9 per cwt., all in Sheffield. 

A very good business is doing at present in marine shafts for 
English shipbuilders, particularly for the Clyde and the Tyne. 
There is nothing fresh to report in armour-plates. The foreign 
orders, which were expected by this time, are as yet in suspense, 
and there is nothing doing for the English Government. 

The crucible steel trade is brisk, there being a particularly good 
demand from America chiefly for tool and file steel, and the other 
grades, which are still preferred of Sheffield make. Pig iron has 
advanced ls. 6d. per ton, the price in Sheffield for the quality 
used here—admixtures of Nos. 1, 2, and 3—being 52s, 6d. per ton. 
Bessemer steel, in blooms and billets, makes £4 12s. 6d. to 
£4 17s. 6d. per ton. There is a large demand for special Siemens 
steel billets, which in the higher qualities fetch £6 5s., and 
ordinary grades £5 10s, per ton. 

A very large volume of work is now being done by the manu- 
facturers in nearly all departments of the light and heavy indus- 
tries, except armour-plates and ordnance. Competition, however, 
keeps very keen, and profits are as lean as they have ever been 
known to be; in some instances work being taken at a positive 
loss. 

The Yorkshire Miners’ Association have just issued their report 
to the lodges throughout South and West Yorkshire. It describes 
the condition of trade as somewhat better than in the preceding 
year. Whilst in 1872 the output of coal in the United Kingdom 
was 14,576,000 tons, the output last year was 20,104,715 tons, or 
about 6,000,000 tons in excess of the most prosperous year of the 
coal trade. The output of the past year reaches the highest figure 
known in the mining history of the country, and the attention of 
members is specially drawn to this fact, as indicative of the growth 
of the industry. The report expresses regret that the membership 
of the association is not so large as it ought to be. There are 
54,000 men and boys employed in and about the mines of York- 
shire, and the executive think that of this number at least 30,000 
ought to be members of the association. The year has been 
unmarked by any very grave disputes, and this has had a favour- 
able effect upon the numerical and financial condition of the asso- 
ciation. As steady progress is being made, it is confidently expected 
that the position of the association will be even better at the end 
of 1888 than it was at the end of 1887, 

From the iron districts of South Yorkshire it is reported that pig 
iron sells fairly well, and the advanced quotations already noted 
are maintained ; ordinary foundry pigs are making 34s. to 43s., 
and forge qualities from 3ls. to 32s. Favourite brands of pig iron 
make rather more. Bars are in good demand, and rates show an 
upward tendency. Ordinary makes fetch about £5 to £5 2s. 6d. 
at works. There is a capital business doing in hoops and plates. 

The annual meeting of the members of the Cutlers’ Company was 
held at their hall on Tuesday. Mr. Samuel Earnshaw Howell, of 
Ashleigh, Ranmoor—of the tirm of Messrs, Howell and Co., steel, 
file, and homogeneous metal manufacturers, Brook Steel Works 
and Sheffield Tube Works—was elected Master Cutler for the 
ensuing year, in succession to Mr. James Dixon—Messrs. James 
Dixon and Sons, Cornish-place. Mr. Howell will be formally 
installed on the morning of September 6th with the customary 
—— and the Cutlers’ Feast will be held on the evening of 
that day. 

On Wednesday morning Mr. Charles Hawkesley, C.E., of London, 
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accompanied by Mr. B. P. Broomhead, of Sheffield, proceeded from 
Goole in a steam yacht to examine the Dutch river and other parts 
in connection with the proposed canal from Sheffield to Goole, on 
the Humber and Trent. 

On Tuesday, four of the borough members, with Sir Frederick 
Mappin, M.P., Hallamshire, had an interview with the Prime 
Minister, the President of the Board of Trade, and the under- 
Secretary for Foreign Affairs, to present a memorial from the 
Cutlers’ Company, the Sheffield Chamber of Commerce, and the 
Federated Trades’ Council, urging the Government to use their 
influence and authority to induce the Colonies, the British Depen- 
dencies, and foreign nations to adopt the principles of last year’s 
Merchandise Marks’ Act. Lord Salisbury, in reply, stated that the 
Government had obtained the assent of the majority of the Colonies 
to the principles embodied in the measure, and in several of the 
Crown colonies legislation had already been effected on the subject. 
There had been some delay in the case of India, but he promised 
to see Lord Cross at once, and to press the matter upon the atten- 
tion of the Indian Government. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland iron trade has been in a somewhat quieter con- 
dition during the last few days. This is owing mainly to the cir- 
cumstance that buyers have fully contracted for their present 
needs, and are now holding off. At the market held at Middles- 
brough on Tuesday last there was a good attendance, but not many 
sales were made. Sellers remained firm in their quotations, and 
seeing that shipments are good and stocks still declining, prices 
are scarcely likely to give way much at present. Last week No. 3 
g.m.b. advanced to 33s. per ton for prompt delivery, but on Tues- 
day 32s. 104d. was taken. For next month's delivery 33s. is now 
asked, and some buyers offer 33s. 3d. for their requirements to the 
end of the year. Makers have well filled order books, and will 
not accept less than 33s. Forge iron, which was offered at 31s. 6d. 
per ton a fortnight since, cannot now be had for less than 32s, 

A fair amount of business has been done in warrants, but their 
value is uot quite so great as it wasa week ago. The highest now 
obtainable is 33s. per ton. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store still decreases. On July 31st the quantity held was 264,854 
tons, representing a decrease of 17,189 tons during the month. At 
Glasgow on the same date their stock amounted to 1,005,715 tons, 
being an increase of 5453 tons. 

The Cleveland ironmasters’ statistics of the make and disposal of 
pig iron for the month of July have been issued. Of the 155 blast 
furnaces in the district, only 95 are in operation. This is one more 
than at theend of July last year. There are 56 furnaces producing 
Cleveland, and 39 producing hematite, spiegel, and basic iron. 
The output of crude iron of all kinds during the month was 
219,296 tons, being an increase of 5519 tons over and above the 
output for the month of June. The stocks in the whole district on 
the 31st were 504,900 tons, representing a decrease of 26,394 tons. 

The shipments in July were very good. The total quantity of 
pig iron exported from Middlesbrough was &6,869 tons, being an 
increase of 6295 tons as compared with June, and of 22,353 tons as 
compared with July, 1887. The chief items were as follows:—To 
Scotland, 23,830 tons; Germany, 21,238 tons; Holland, 11,132 
tons; France, 6180 tons; Russia, 4391 tons; Belgium, 3797 tons; 
and to Portugal, 3447 tons. The manufactured iron and steel ex- 
ports amounted to 38,982 tons, of which 13,530 tons went to 
India, 5262 tons to South America, 1282 tons to Holland, and 1150 
tons to Russia. : 

With the arrival of full particulars of the terrible accident which 
recently took place at the De Beers mine in South Africa, the 
numerous friends of the late Mr. C. S. Lindsay, the underground 
manager there, expected more detailed information as regards the 
circumstances attending his death. Only very scanty particulars 
have, however, come tohand. It appears thatat the first suspicion 
that something was wrong, Mr. Lindsay, with three companions, 
started from the surface in the skip. He must have been plunged 
with them into the smoke and noxious gases, and been 
immediately suffocated. The accident has revealed once 
more the great danger of lining shafts with timber, especially 
when, as in this case, it is creosoted or tarred. Should 
such timber lining become ignited from any cause, the shaft 
is at once turned into a powerful chimney, and nothing but 
exhaustion will stop the progress of the fire. When the timber is 
all burnt there is the additional danger, as was proved in the 
pesent case, of the shaft, or some portions thereof, caving in, and 
preventing further access to the mine in that direction. 

The owners of the West Hartlepool Ironworks inaugurated the 
commencement of the steel trade in that borough by tapping their 
first Siemens furnace on Tuesday last. The present firm bought 
the works a few years since, they having been inoperative for some 
years. After making certain alterations to bring the machinery 
up to date, they have carried on business as iron-plate makers up 
to the present time. A few months since they determined to put 
down a steel plant in addition, and it is this which has just been 
started. The furnaces adopted are of the ordinary acid-lined 
Siemens type. The materials used will be hematite pig iron, 
hematite ore, and wrought iron and steel scrap. The ingots obtained 
from the furnaces will be cogged and cut into blooms, and then heated 
and rolled into plates in the existing mills. There is no doubt 
that the difficulty which bas for some time existed in obtaining 
steel plates for ship and boiler-building purposes will be consider- 
ably mitigated by the starting of these furnaces. The Stockton 
Malleable Iron Company is also putting down a steel plant, but it 
is not thought it will be ready for action for some weeks to come. 

A landslip has taken place at a certain point on the line connect- 
ing Whitby with Scarborough, and has blocked the road to such an 
extent that it will be some time before traffic can be resumed. In 
the meantime, however, there is another route by which the trains 
can proceed, namely, that used before the new line was completed. 
This other route is by way of Goatland and Pickering. 

A new company has been formed to purchase the Acklam Iron- 
works at Middlesbrough, which are in liquidation. The new com- 
wd consists of several gentlemen connected with the North- 

lastern Steel Company, and the Carlton Iron Company, and 
others. It is understood that the managing director will be Mr. 
Thomas Kirk, of Stockton. The furnaces will probably be more 
or less employed in the production of basic iron, of which it has 
not always been easy to obtain a full and satisfactory supply. 
Hitherto Cleveland and hematite pig iron have been made, as well 
as basic. The new purchase includes the ironworks, land, and 
plant only, and does not include the Boosebeck Iron Mines, which 
were also in the possession of the original proprietors. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market opened strongly on Tuesday, after 
the Saturday and the Monday Bank holidays. A brisk demand 
was at first experienced for warrants, the prices of which made a 
fair recovery from the decline of the end of last week. But when 
it transpired that a considerable quantity of iron is presently to be 
sent into store, the tone became dull, and purchasing operations 
tapered off. Since last week the output of ordinary Scotch iron has 
been increased by from 700 to 800 tonsa week, through the lighting 
of one extra furnace at Gartsherrie and one at Calder, and the 
transfer of four from hematite to ordinary pigs at Govan; and 
the belief is that most of this additional iron must go into store. 
But although this circumstance is held to be so unfavourable as 
to adversely affect the condition of the market, there is an in- 
creased speculative business in warrants, and the shipping de- 
mand is also good. The past week’s shipments amounted to 


11,458 tons, against 6473 in the same week of 1887. Of the total 
1150 tons went to the United States, 1140 to Canada, 100 to 
India, 1211 to Australia, 620 to Italy, and 300 to Holland, the 
coastwise shipments being 5186 tons. 

The current market values of makers’ iron are as follows:— 
—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 45s., No. 3, 43s.; 
Coltness, 47s. 6d. and 44s. ; Langloan, 45s. and 42s. 6d.; Sum- 
merlee, 47s. 6d. and 43s. Sd.; Calder, 47s. and 41s. 6d.; Carnbroe, 
40s, and 38s. 6d.; Clyde, 44s. and 40s.; Monkland, 40s. 6d. and 
39s.; Govan, at Broomielaw, 40s. 6d. and 39s.; Shotts, at Leith, 
44s, 9d. and 43s.; Carron, at Grangemouth, 49s. and 43s. 6d.; 
Glengarnock, at Ardrossan, 43s. and 39s. 6d.; Eglinton, 39s, 3d. 
and 38s.; Dalmellington, 40s. 6d. and 39s. 6d. 

The malleable iron department maintains its position of activity. 
Orders are coming in more plentifully, the majority of the makers 
having already on their books specifications that will keep them at 
work for a month to six weeks. Contracts of some importance are 
also reported as being entered into, The foreign demand is im- 

roving, and home consumers, particularly engineers, are using a 
large quantity of iron. The advance of 2s, 6d. a ton, noted last 
week, has been maintained, even in the face of a certain decline 
in the prices of the raw material. Best bars are at £5 2s. 6d.; 
common bars, rivets, and angles, £4 15s.; nuts, £4 10s., plates, 
£5 10s.; and sheets, £6 12s. 6d., all less the usual trade discount 
of 5 per cent. For sheets and plates the demand is very brisk. 

In the steel trade there is a continuance of activity. Recently 
obtained orders for shipbuilding purposes have improved the posi- 
tion of the makers, and the moderate prices give every encourage- 
ment to further business. Steel rivets are at £6 ; angles, £5 8s, 9d. ; 
ship plates, £6 8s. 9d.; and boiler plates, £6 17s. 6d., less 5 per 
cent. discount. 

During the past week there was exported from Glasgow loco- 
motive and engine parts worth £1850, for Calcutta ; steel steamers 
and machinery shipped for Calcutta, £11,635; and ditto for 
Rangoon, £10,500; machinery, £19,000; steel goods, £7300; and 
general iron manufactures, £37,520. 

The coal trade is active, there being now a better inquiry for 
manufacturing purposes, as most of the district holidays are at an 
end. Shipping inquiries are brisk, and the amount of the exports 
is fully up to the average. 

The miners in the Lanarkshire district are again endeavouring 
to institute the five-days-a-week system, and they are doing so in 
a form this time that is likely to cause less opposition on the part 
of the employers. It was most inconvenient to stop work at the 
collieries on the Thursday. The colliers’ agents are now advocating 
the substituting of Saturday in place of Thursday, and this plan 
has already been adopted in certain districts of Lanarkshire. At 
present it is not thought that the masters will object, especially 
during the summer, when a certain amount of freedom in this 


— is apreen | allowed. . : 
e Clyde shipping trade gives evidence of continued prosperity. 
During the seven months ending with July the arrivals at Gamer 
and Greenock consisted of 889 vessels, with an aggregate tonnage 
of 814,857 register ; while the sailings were 999 vessels, with a total 
tonnage of 1,014,629. The inward tonnage is the highest on record. 
There has been a gratifying increase in the dues of the different 
harbours, especially in the case of Glasgow. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE coal trade maintains its vigorous condition, and prices are 
steadily going up; lls. per ton now for best steam at port is no 
unusual figure, and cases have occurred of even higher prices. 
There is some difference of opinion at Cardiff in respect of the 
cause of the improvement in coal. By some on ‘Change it is 
attributed to the increased naval demand from the present 
operations; but I find that 20,000 or 30,000 tons would cover that. 
Another shipper informed me that it was owing to the coaling 
stations having been filled. Yet on the very day this was stated 
I found from conversation with leading shippers that Gibraltar, and 
other coaling places, were crying out for coal. The improvement is 
due to many causes, but the predominating is the action of the 
men themselves in lessening output, from holiday causes, and, I 
am inclined to think, concealed but united action. 

Some time before the improvement took place it was a subject 
of discussion amongst the men that the only way to improve the 
coal trade was to reduce output. When the next totals are made 
up this will very likely be proved. Trade at each of the ports is 
very carefully conducted. No one likes to commit himself to long 
contracts, except at a marked advance, but the confidence in a 
steady continuance of improved coal trade is shown by the fact 
that contracts for large quantities have been concluded within the 
last few days for fully 2s. 6d. more than the prices offered a few 
months ago, and 6d. per ton more than was quoted last week. 

House coal keeps up, to the surprise of everybody. Here we 
are in the hottest time of the year—-or should be—when house 
coal generally is at its lowest price, and quotations are, if anything, 
hardening. No. 3 Rhondda is quoted at 8s, 6d., and sales have 
been made at 8s. 9d. Small coal of the bituminous class is selling 
for 7s. 

Monmouthshire coal is also looking up. Latest sales have 
been at 9s, 3d. Coke continues in good demand, and prices are 
firm at 14s, 6d. for furnace coke, and 16s. 6d. a. 

Tredegar, of Blaenavon, and the Patent Nut and Bolt Company 
have been laying in large quantities of iron ore this week from 
Bilbao. Prices are hardening, and the result may be an improved 
quotation for manufactured steel. Pig iron continues to move 
upwards. The last quotationsare as follows:—Welsh bars, £4 10s. 
to £4 12s. 6d. Bessemer’s blooms, £45s. ; bars, £4 15s. Siemens 
bars, £5 2s. 6d. ; steel sheets, for which there is an increasing 
trade, £7 5s. to £8 5s. Steel rails are not in great demand, but 
a moderate trade is being done: heavy sections, £3 17s. 6d. ; light, 
£4 12s, 6d. to £5 5s, 

Some degree of lessened activity is visible about the works on 
account of the holiday, but prospects are generally regarded as 
favourable. A good cargo of rails was cleared on Saturday for Rio 
Janeiro—two thousand tons. Scotch pig iron continues to arrive at 
Swansea in large quantities. | One of the imports into Swansea on 
Saturday was 2053 bags of gold ore. 

Tin-plates are better this week by 3d. to 6d. Tin is selling at 
£89 7s. 6d., and the advance has told upon plates, which are 
steadily advancing. Last week’s quotations were in most cases 
advanced from 3d., wasters sharing in the improvement, some 
reaching 12s. I find, too, that makers hold orders generally that 
will last some time, and hence buyers find it difficult to place any 
except at an appreciable advance. Nothing can be had under 13s, 
even for next month’s delivery. 

Newport coasting total coal last week was slightly under 17,000 
tons. Swansea port trade showed a decided and hopeful look, only 
patent fuel indicating any slackness. In coal Swansea despatched 
foreign over 33,000 tons and 44,000 boxes of tin-plates. 

A meeting of the Sliding Scale Committee was held on Tuesday 
at Cardiff, when Sir W. T. Lewis took the chair. The principal 
topic of discussion was the dispute at Mardey Colliery, Rhymney, 
but no decision was arrived at, and the matter was adjourned, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE Silesian iron market is still regular and satisfactory, for all 
the works and factories, large and small, are, without exception, 
well employed. Forge pig is frequently scarce at the puddling 
furnaces, as they are so very actively engaged getting out, where 

ible, an extra heat per turn. Even export over the east 
undary has revived a little, and assists to improve the situa- 





tion. Prices remain unaltered. In Rheinland-Westphalia the 





markets are quiet and dull. The crude iron trade is not 
in quite a healthy state, for while the combination makes 
most desperate efforts to buoy prices up by arbitrary instruc- 
tions to the covenanted parties not to contract below a certain 
figure, others are selling under these prices, and from month to 
month more pig iron is being imported from England. And during 
all this time coke and iron stone are maintained at high prices 
with the greatest persistency. Either prices must be regulated 
afresh, or output of pig iron must shortly be curtailed; that is the 
opinion in crude iron circles. A meeting of the crude iron conven- 
tion has since been held, and prices have been declared unaltered. 
Hoops and wire rods are in as poor a plight as last reported, and 
the tariff news from America has not brightened prospects for 
these articles; bars are a trifle more in request, and so are sheets, 
but the result of the conventions bas been new works for these and 
hoops, so the business is becoming very unsatisfactory indeed, 
Krupp, in Essen, has received the order for the 14,000 t. of stee 
rails for the Andalusian Railway, to the great chagrin of the 
French works, because the railway was built and is worked with 
French capital, The price has not yet transpired, Otherwise 
there is nothing noteworthy to report from last week, prices re- 
maining nominally the same as then quoted; in fact, conventions 
and lack of speculation make matters so flat and monotonous that 
this week the following trade retrospect, which at least gives an 
instructive bird's-eye view of the manufactures carried on in the 
miniature ‘‘ Black Country” here, has been substituted 

The Chamber of Commerce of Hagen, Westphalia, which repre- 
sents in this country what would be that of Birmingham or Wolver- 
hampton in England, reports for 1887 that ‘‘one remarkable 
feature was the formation of conventions for certain groups of 
manufactures in order to regulate prices, which had long been 
fluctuating and without any firmness whatever. One consequence 
of these conventions has been that manufuacturers of partly 
finished and finished goods have been nv to pay higher 

rices for their raw materials than they could recoup themselves 
or by proportionately higher prices on the sale of the goods ; and 
it must never be lost sight of that all the conventions in the country 
will never be able to exercise any regulating influence on prices in 
— to powerful competitors in the world’s markets,” 

he last five of the once flourishing natural steel forges were 
enabled to place their year’s output without much difficulty. The 
trade in crucible cast steel showed no great change from that of 
last year. The dry summer enabled the steel refining hammer 
works to dispose of their production. (To make this intelligible it 
must be explained that the natural or sometimes puddled steel is 
iled in thin strips, welded in hollow fires and then hammered out. 
is is called refined steel, and most elastic it is.) The expecta- 
tions entertained at the beginning of the year that a great im- 
provement in the iron and steel drawn wire and wire nail trade 
would take pen was not realised for the first three quarters of it, 
for during the summer the demand was very poor and the prices as 
unfavourable as ever. The pressure which over-production and 
competition has exerted on the wire industry for years past caused 
several manufacturers of drawn wire and wire nails in the latter 
months of last year to form an association for the better sale of 
their products. Asa result of the coalitions entered into, an in- 
creased demand followed, which led to enhanced prices, so that the 
end of the year closed favourably for this article. The association 
has already collapsed. 

If the report of the year before was unable to mention any- 
thing favourable of the machine industry, it is much to be re- 
gretted that now nothing more satisfactory can be said, for there 
was no improvement. On the contrary, the sinking prices, added 
to the want of demand, have caused a ig in spite of reduction in 
the cost prices having been achieved. The manufacture of steam 
boilers was throughout the year regular and brisk ; more orders 
came in than the year before, but unfortunately the work only left 
a minimum of profit, because the selling prices could not be brought 
up to a point to compensate for the higher ones of the raw 
materials. For heavy lifting apparatus orders came in sufficient to 
keep the factories regularly at work for most part of the year, and 
in some cases with an increased number of hands, lowever, 
there was hardly any profit on the work, caused again 
by the dearness of the raw materials, and the selling prices could 
not be proportionately increased. The Hagen Wagon Factory 
received more orders than the year before, but not sufficient to 
insure constant and full employment. The factory for central 
heating and ventilating was enlarged during 1887, as the patent 
low-pressure steam heating system came more and more into vogue 
for public as well as private buildings. There is no improvement 
against last year to record concerning the condition of the factories 
for making carriage and wagon fittings. Despite orders from 
Italy there was not full employment, and the prices were 
very much depressed through Belgian competition, The 
manufacture of rail fastenings suffered greatly from the 
State sending out tenders at an inconvenient time of the 
year. The extremely low condition into which the wood- 
screw industry had fallen in recent years, and the constant lowering 
of selling prices, had brought this branch to such a pitch that at 
last it led, in spite of opposing elements, to a united effort to over- 
come this calamity, but unfortunately without avail, as the English 
manufacturers, with their overwhelming capital, and who had 
already almost driven us from the export markets we had con- 
quered and maintained, again in 1887 renewed their efforts with 
increased energy in this direction. Though the output was 
increased, still there was sale for nearly all the bolts, nuts, and 
rivets made, especially for the two first articles, but without an 
adequate profit, and selling prices could not be enhanced. Associa- 
tions were proposed to accomplish this object, but still the close 
of the year has led to no result. In workshop tools for factories, 
mines, and railways, anvils, lifting jacks, down to the more insig- 
nificant hand tools, there was a general increase of production, and 
they found a sale to new as well as old customers in the neighbour- 
hood, the whole Empire, and abroad, wherever they were not shut 
out by protective duties, As a rule, there was no improvement 
in prices, but here and there a fall in them; but in the last few 
months, through the establishment of conventions in other branches, 
a firmness in the articles mentioned was brought about, amongst 
which the file manufacture, with 500 workmen, takes a pro- 
minent position. The scythe manufacture receded during 
the year. The competition ensuing through the transforma- 
tion of the old steel and shovel hammer works to the making 
of ploughshares caused the prices of them to be worse this 
than they were last year. The manufacturers of hay and manure 
forks formed an association, but it led to no satisfactory result, 
The output of malleable cast iron was much increased, the erection 
of new works leading materially to this result, but fortunately its 
application extended proportionately. The prime cost of enamelled 
wrought ironware increased materially, whilst competition caused 
an ever-falling tendency in prices, Skates were last year in such 
great demand that the orders were with difficulty executed; 
more especially was this the case with those fen North 
America, where large quantities were exported, in spite of 
the high protective duties. The makers of metal buttons suf- 
fered greatly by the lowering in the prices of copper and zinc. 

The demand for boot and shoe heels and tips was greater than 
last year. Asa rule the lockmakers had sufficient employment, 
but complaints were made of insufficient prices for the goods; for 
door and furniture locks there was a brisk demand. On account 
of the Russian and Austrian markets being closed by high duties, 
the manufacture of wrought iron des, shovels, coal scoops, 
frying-pans, &c., is continually declining. In coffee mills there is 
no change from last year to report. The factory for making horse- 
shoes had sufficient employment and good sale forthe article. The 
commission business in iron and steel and the smaller 
articles depending on these, was tolerably satisfactory, though till 
the end of the year complaints about low prices were heard, and 
these could not be forced up in proportion to those of the raw 
— composing them. The export trade showed satisfactory 
eatures, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 26th. 

Our very latest advices from numerous interior 
manufacturing points show that there is a quiet 
condition in all the great industries. The policy 
of all of the manufacturers of restricting reduc- 
tion has been very closely followed, and the 
advantages of this course are now inning to 
show themselves. Stocks are light, a the con- 
sumptive demand is Steady. Prices are firm, and 
the general outlook is for 2n improvement, There 
are ninety-six blast furnaces in operation pro- 
ducing 28,186 tons of iron per week, and 104 
which have a normal capacity of 27, 173, There 
are 119 bituminous and coke furnaces, which are 
= to turn out 52,743 tons. The export of 

copper from this port for the last week reported 
was 243,6631b.; since June Ist, 23,556, 406 Ib., 
against i, 315, 997 Ib. for the same time last year. 
The exports of copper and matte and ore since 
June Ist were 37,196,015, against 18,569,009 for 
same time last year. The tin market has been 
able to maintain itself very well. The consump- 
tion of the United States since June Ist has been 
6300, against 6750 tons for same time last year. 

The American iron market has been quite 
small. Quotations for No. 1, 18 dols. to 19 dols.; 
for No, 2, 17 dols, to 17°50 dols, For grey forge, 
15 dols. to 16dols, American Bessemer is selling 
at 17 dols, at furnace. English sold this week at 
19°50 dols. No sales of importance of old steel 
rails, Old T are quoted at 19°50 dols. to 
20 dols. Business prospects are no_ brighter 
than for some time. The Congressional agita- 
tion and the tariff question, the coming poli- 
tical contest, the railroad freight contest between 
New York and the North-West, the uncertainty 
as to trade, and several other elements of uncer- 
tainty, are having a rather depressing effect upon 
the general business of the country. The volume 
of business still continues at about 10 per cent. 
below last year. The increase of failures as com- 
pared to that of last year is 277. The increase of 
failures for this year is about in the ratio of 55 to 
68. Capitalists are being interested in a scheme 
to expend 37,000,000 dols. in the construction of 
a bridge across the Hudson at New York. It is 
said that ten railroads will use the structure. The 
bridge will be 500ft. high, and will consist of three 
spans; the middle one will be 280ft. en 
This will be a much larger structure, if completed, 
than the Brooklyn Bridge. So far, the matter is 
simply in its infancy. It is doubtful whether 
sufficient capital can be found for such an enter- 
prise at this time. 








NEW COMPANIES. 


THE following companies have just been regis- 
red 





Astyra Mining Company, Limited. 


This company was registered on the 30th ult., 
with a capital of £180,000, in £10 shares, to acquire 
and work the Astyra Mines, situate at Serdjiler, 
Turkey. The subscribers are :— 

Shares. 
C. J. Galloway, Knott Mill Ironworks, Man- 
chester, engineer 
J. Galloway, jun., Knott Mill Ironworks, “Man- 


chester, engineer 1 
8. Armitage, 48, Mosley: ‘street, “Manchester, 

cotton manufacturer. . 1 
J. J. Armitage, 48, Mosley- -street, "Manchester, 

cotton manufacturer... 1 
H. Morris, Queen's- chambers, John Dalton- street, 

Manchester, engineer 1 
A. ~<a Topp, 6. E, Elton House, 


Aintree... . 1 


The comer of eehin’s is — Poe ~ sn than 
three, nor more than seven; the subscribers are 
to appoint the first ; qualification, £500 in shares 
or stock, The company in general meeting will 
determine remuneration. 


Car Trust Investment Company, Limited. 


This company was registered on the 27th ult., 
with a capital of £1,000,000, divided into 50, 000 
preference shares of £10 each, and 50,000 ordinary 
shares of £10 each, to invest the moneys of the 
company in shares, stock, bonds, obligations, 
debentures, scrip and securities of any car trust 
company, equipment company, or railway or rail- 

company in any part of America or else- 
where; to carry on the business of a finance com- 
pany in all its branches. The first subscribers 


are :— 


Share 

C. J. Browning, 103, Queen’s-road, Finsbury 
Park, London, N. 

W. H. Mote, 24, St. David's- road, West Brompton, 
London, 8.W. 

F. W. Miles, ‘Aberdeen Lodge, Aberdeen: road, 
Croydon, clerk .. 

W. Berry, 4, Aynhoe- -road, Broad- green . 20 0s 

A. G. Northover, i Cambridge- -road Kent .. 

C. F. Witts, 4, Ashlake-road, Streathaen,” SE. .. 

¥.F. Rowlatt, 2, Surbiton- rept Victoria- road, 
Surbiton, 8. F 


The number of teem’ is net Pa he: ew thea 
six, nor more than ten; the first are to be a 
pointed by the subscribers ; qualification, 1 
ordinary or preference shares, The remunera- 
tion of the board will be determined by the com- 
pany in general menting, 


et 


Crompton and Comp Compan y, Limited. 


This company was registered on the 30th ult., 
with a capital of £140,000, in £5 shares, to carry 
on business as electricians, and for such purposes 
to take over the business of Messrs, R. E, Cromp- 
ton and Co, The subscribers are :— 


Shares. 
Viscount Torrington, Totes Court, Maidstone 
Sir Charles Grant, K.C.S.1., 5, Hyde Park- oie 
F. T, Medcalf, 4, St. Mary ‘Axe, solicitor .. 
J. F. Albri ht, Savernake Lodge, Chelmsford 
R. E. “Bell Crompton, 23, Porchester-gardens, 
en Ee: Fe Ser ae 
i. heey Price, 5 52, Queen Victoria-street, engi- 
E. T. Botwright, ‘93, Sutton-place, Hackney, 
accountan' ree ee Pv ee ee 1 
The neil of directors is not to be less than 
two, nor more than seven ; qualification, £500 in 
shares; the subscribers are to nominate the first ; 
remuneration, £1000 per annum. We are in- 
formed that the oh will at present not be 
offered to the public, the directors and their 
friends having taken up a large proportion, 


a tt 





Corsham Waterworks Company, Limited, 


This company was registered on the Ist inst., 
with a capital of £4000, in £5 shares, to suppl 
Corsham, in Wiltshire, and neighbourhood wit 
water. There are twelve signatories to the 
memorandum of association, who take amongst 
them 252 shares, The solicitors to the company 
are Messrs, Keary and Stokes, of Chippenham. 





Harden Star, Lewis and Sinclair Company, 
imited. 


This company was registered on the 28th ult., 
with a capital of £150,000, in £1 shares, to adopt 
and carry into effect an agreement dated the 26th 
June, 1888, and — between the Harden Star 
and Sinclair Fire A pliance Company, of the first 
part; the Lewis Hand Fire Extinguisher Com- 

ny, Limited, of the second part; and Edgar 

‘airweather, as trustee for the company, of the 
third part; to uire, undertake, and carry on 
the businesses of the said firms, together with the 
goodwill, property, &c., in connection therewith. 
The first subscribers are :— ae 
res. 


*J. Sinclair, 114, Cannon-street, London, E.C., 
fire engineer 
H. Bateman, 114, Cannon- -street, London, E.C., be 


fire engineer... 1 
A. Fraser, 15, Yerbury- ‘road, “Upper “Holloway, N 1 
T. Munn, 25, Rosaville- -road, West Kensing: 

ton, W. .. ° 1 
*H. 8. Sankey, Inner Temple, London, Bo . 1 
*A. Watkins, 4, Great St. Helens, Londen, E. C., 

shipbroker Ay 1 


Last, 35, Great St. Helens, London, BL, 
“assistant secretary toacompany.. .. 1 
The number of directors is not to be Sinn than 

three, nor more than seven, and the first shall 
be James Sinclair, R. L. S. Badham, C. H. A. 
Lavender, H. 8. Sankey, P. E. Beachcroft, and 
A. Watkins ; qualification, £200 in stock or shares 
of the company, The remuneration is to be the 
annual sum of £105 to each director. 





Monte Video Telephone Company, Limited. 


This company was registered on the 31st ult., 
with a capital of £180,000, in shares of £5 each, 
to carry on the business of a telephone company 
in all branches, The first subscribers are :— 

Shares. 
F. A. ay 4, Albion-villas, Stoke Newington, 

London, N ., clerk 

J. = Munro, 35, Linton- “street, London, N. 


erk 
H G. H. Gibbs, 2, ” Abbeville- road, “South “Clap- 


ham, clerk 1 
R. Matthew, 54, Wharton- road, West Kensington- 
, W., clerk .. ae 1 
G, go 34, Gloucester- road, “Holloway, KN. se 1 
D. R. Crane, 3, Earlam-road, Cliftonville, 8.E., 
shorthand writer 1 
H. B. Clifton, 2, Shanklin- road, “Crouch End, 1 


The number of directors is not to be ache een 
three, nor more than seven, and the first are to 
be elected by the subscribers; qualification, the 
sum of £250 in stock or shares of the company. 
The remuneration of the directors is to be the 
sum of £150 per annum each, with a further sum 
of £50 to the chairman. 





National Explosives Company, Limited. 
This company was registered on the Ist inst., 
with a capital of £100,000, in £1 shares, to manu- 
facture —— of all kinds, and for such pur- 
ses to adopt an agreement of 31st ult. between 
dmond O'Mahoney and F, W. 
subscribers are :— 


Leeks, The 


Shares. 
W. T. Rothwell, 130, Upton Park- road, a sid 1 
Cc. J. Jutson, Ingleside, York-road, 8.E. 1 
G. C. Fruhling, 52, St. Paul’s-road, W. , agent i 
C. J. Otway, 140, St. Thomas-road, N., clk .. 1 
W. Wheeler, 123, aap: Forest-gate, 
clerk 1 
* Beagley, a Cowper- -villas, “Wood - -green, 
1 


w. Singer, 7 7, ‘Baldry: ‘gardens, Streatham, ‘mer- 
chant . 


The eneren of Senta’ is at to ™ ae: than 
three, nor more than seven; the first will be 
named in the prospectus ; qualification for subse- 

uent directors, 500 ordinary or five founders’ 
shares; remuneration, £500 per annum to the 
chairman, and £300 per annum to each director. 








EXPERIMENTS ON A NEW 
HYDRAULIC MACHINE EM- 


PLOYED FOR IRRIGATION.! 
By the MARQUIS DE CALIGNY. 


THE author had constructed a pumping machine 
worked by a fall of water, which was described in 
a note to l’Académie des Sciences, Paris, in 1882. 
Having recognised that in the original form the 
coupling of leather between the automobile pipe 
and the fixed rising main must be changed 
yearly, the author has replaced this by a double- 
seat Cornish valve. The original apparatus 
would lift only from a depth of five or six yards. 
It was desirable to modify the apparatus to give 
a greater lift. The rising pipe is now alter- 
nately closed by an air valve, while the liquid 
column rises, and open while it descends in the 
return oscillation. The air is compressed gra- 
dually without shock. When the compression is 
sufficient to lift the water to the necessary height, 
a valve opens from below upwards, and the water 
contained in a vertical pipe acquires velocity. 
The apparatus works automatically for an indefi- 
nite period, In the hydraulic ram compressed 
air is also employed, but in a different way. The 
water is received in a vessel, in which the air is 
compressed previously, and which discharges the 
water into the rising main. Montgolfier tried to 
make the water arrive in a reservoir of air not 
previously compressed, but he failed in conse- 
quence of the inertia of the water in the rising 
main. Here the case is different. The ascend- 
ing pipe is vertical, and the water is discharged 
at top into a conduit, which may be of any 
length, without the inertia of the water affecting 
the apparatus. With the present apparatus 
water is lifted 9°45 metres—31ft.—with a normal 
fall of 2°40 metres—7 ‘9ft. 





1“ Proceedings” Inst, Civ. Engineers, vol. xcii., 1888. 





THE PATENT JOURNAL. 


Condensed from the Journal oy the Commissioners of 
Patents. 


Application for Letters Patent. 


When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


15,0664. Coottno and REFRIGERATING, L. Pontifex, 
London. —4th November, 1887. (this application 
having been originally included in No. 15,066, dated 
4th Seventies, 1887, takes, under Patents Rule 23, 
that date.) 

15,0668. Makino Biocks of Icz, E. L. Pontifex. ——_ 
November, 1887. [This application a. 
originally included in No. 15,066, dated 4th Hog 
ber, 1887, takes, under Patents Rule 23, that date.) 


27th July, 1888. 


10,856. Game of Skit, A. Andrews, Manchester. 

10,857. Pencit Point Protecrors, A. E. Morrall, 
Studley. 

10,858. Fire-escapes, W. P. Harding, Chester. 

10,859. SHuTrLe for Hotpinc Bossins, T. Webster, 
“uae near Leeds. 
0,860. Stanps for Lamps, T. Norton and F. R. Baker, 
“ieee ham, 

10,861. PeRoxve of Iron, &c., 


* * 
* 


F. J. Shaw, Newcastle- 


u -Tyne. 

10,862. Envevopes, &c., N 
New Zealand.) 

10,863. Necks and Stoppers for Bottes, I. B. Harris, 
Glasgow. 

10,864. Sypuons, W. H. Warner, Bristol. 

10,865, Supports for Puorocrapuic Pictures, W. H. 
Warner, Bristol. 

10,866. Paps for Boots and Suoes, 8. Dunmere, South- 
ampton. 

10,867. Packino StiLLaces, G. Whittaker, Manchester. 

10, = eae for Boots and Sxozs, J. Stansfield, Man- 
cheste 

—_— Bai. Baa for Batt Cartripcgs, B. G. Hall, 
Sor 


. Browne.—(E. B. Militon, 


10,870. Sonmnenaeas the OutrLow of Water under 
PRESSURE, McMurtrie, Glasgow. 
10,871 ; Risaaaiaadl, &e., Powers, M. Wilks, Burnley. 
10, 872. SHIPPING Coat, &c., J. Fielding, Gloucester. 
10,873. CoLLaR and Curr Fasteners, H. D. Cape, 
London, 
10,874. Writinc Frames, J. A. Wheeler, London. 
10,875. SurcicaL Apparatus for ELECTRO-MASSAGE, 
. G, Johnson, London. 
10,876. ATrTacHiING Lines to Winpow Sasues, W. Hard- 
castle, London. 
10,877. Preraration of Leatuer, C. Klinik, F. Pin- 
kowski, V. Bonk, and J. Glos, Live 3 
10,878. Supptyinac Fuet to Furnaces, 8. Hanson, 
ndon. 
10,879. Furnaces for Destroyinc Reruss, G. Francis, 


mdon. 
10,880. Fixrinc Winpows in their Casements, J. Gush, 


on, 

10,881. Locks, J. Chandler, London. 

10,882. Jomstinc Drain Pipes, E. Kerry and E, C. 
Kerry, London. 

10,883, OrL-TEstiING Macuines, W. 8. Boult, London. 

10,884. VaLve Gears for STEAM } Dasaag W. P. Thomp- 
son.—(R. Doirfel, Austria.) 

10,885. ConDENSING StreaM, J. Newton and D. A. 
Quiggin, Liverpool. 

10,886. Fixinc SoLes to Tennis SHoes, 8. L. M. Rem- 
mington, London. 

10,887. ELectric Cartripces, 8. A. Day, London.— 
[Date applied for under Section 103 of the Patents, 
&c., Act, 1883, 28rd March, 1888.] 

10,888. INDIA-RUBBER BrusHes, W. F. Stephenson, 


ndon. 

10,889. Coat Scutties, W. 8. Crawshay and E. J. C. 
Baird, Putney. 

10,890. Motors, W. Wynne.—(J. Beduwé, Belgium ) 

10,891. CorruGaTiInG CyLinpers, 8. Pitt.—(7. F. Row- 
land, United States.) 

10,892. ComBrneD THIMBLE and THrReap Cutter, A. 
Hardie, London. 

— Rounpapouts, J. Parker and J. E. Cooper, 

ndon. 

10,894. Batt Vatves, &c., J. W. Broadey, London. 

10,895. Sowinc SEED, E. Edwards.—(G@. Schmitz, Ger- 
many.) 

10,896. CuuRNs, J. Mowat, London. 

10,897. Sanp Sirtinc Macuings, H. J. Haddan.—(Seck 
Bros., Germany.) 

10,898. Pockets, H. H. Lake.—(C. B. Hawes and H. A. 
Flatman, New Zealand.) 

10,899. RecisteRInG Mecuanism, A. Warner. London. 

10,900. ELectric ALARM, A. Siegmann, London. 

10,901. PRESERVING ARTICLEs of Foon, A. Poehl, Lon- 


on. 

10,902. Horse Vans, H. Imray. — (J. H. Kimball, 
Canada, 

10,903. MineRaL Water, R. Klebs and T. Rosenthal, 
Prussia. 

28th July, 1888, 

10,904, ELectrric Batrerigs, R. Sauerwald, London. 

10,905. Mountines for Turret and other Guns, R. C. 
Christie, M. Gledhill, and H. H. 8. Carington.—(J/. 
B. G. A. Canet, France.) 

10,906. OpeninG and CLosinc the Fronts of Boxegs, 
G. M. Rowe and K. Walker, London. 

10,907. Appinc, &c., Figures, F. Bosshardt.—(0. 
Oldenburg, South Africa.) 

10,908. Drain Pipe, W. Cains, Longfleet. 

10,909. Arr-TIGHT CAN Tops or Covers, J. Milne, 
Glasgow. 

10,910. Taps, E. and N. Jenkinson, Halifax. 

10,911. ApDveRTISING, R. 8. Crossley, Halifax. 

10,912. PrReventinc VESSELS from SrTRANDING, R. 
Scott, Newcastle-on-Tyne. 

10,913. Drain Traps, G. Davis, Birmingham. 

10,914. Bakers’ PEEL, J. Neno, Bristol. 

10,915. Pu_p STRAINERS Of PAPER-MAKING MACHINES, 
W. D. Grozier, Glasgow. 

10,916. SHELLING Peas, J. Boylan, Halifax. 

10,917. Enps of Rais for ROLLING Stock, T. B. Sharp, 
Smethwick. 

10,918, Openrne and Cosine Cocks and Va.ves, W. 
Reeves, Birmingham, 

10,919. Lamps, W. E. Teale, Manchester. 

10,920. ReEGisTERING the Distance TRAVELLED by 
Bicycugs, &c., G. Barker, Stockton-on-Tees. 

10,921. Continuous BLACK-BOARD, 
Newcastle-on-Tyne. 

10,922. Tre Wacons, J. L. de Jong, Leeds. 

10,923. WHEELS, &c., J. Stead, Manchester. 

10,924, Excess Loap or Strain Detector, W. Snel- 
grove, Birmingham. 

10,925, MAGAZINE or REPEATING Fire-arM, C. Ricci, 
Barnsley. 

10,926. Locktne Nots for Jornts, G. Slater, Sheffield. 

10,927. PeramBucators, &c., J. L. Garsed and F. W. 
Green, Halifax. 

10,928. Burronine or UnsuttroninG Boots, &c., W. P. 
Hacking and W. Wilkinson, Halifax. 

10,929. MAGNETO-ELECTRIC GENERATORS, E. 
Walker and A. A. C. Swinton, London. 

10,930. Taps or VaLvEs, A. Paget, Radmoor. 

10,931. Surps’ Speep or Distance Loo, J. H. Amour, 


J. Weightman, 


Cox- 


aSZow. 
10,932. SteeRmne Gear, J. H. Amour, Glasgow. 
10,933. Savine Lire, H. Patterson, Newcastle-upon- 


'yne. 

10,934. Pens, W. Guthrie, Glasgow. 

10,935. Cootine F.uins, J. Newton and D. A. Quiggin, 
Liverpool. 

10,936. Fire Sprinkvers, J. C. Hudson, London. 

10,937. Paracnures, G, A, Farini and T, 8. Baldwin, 
London. 

10,938. Makinc CaNDLEs, C. Wells, London. 

10,939. Hair Cutters, F, Marey, London, 

10,940. Sion Lerrers, J. Willing, London, 








10,941. 
10,942. 
10,943. 


Licutine of Tratys, I. A. Timmis, London. 

Teapots, H. W. King, London. 

Enoines, G. and J. Stones, London. 

10,944. Boots and Suoes, J. B. Tilley, London. 

10,945. Evecrric Circuits, W. H. Akester and G. 
Hopkins, London. 

10 946. Pipes, T. Coppock, jun., London. 

10,947. CoaTING REFUSE MeraLs, R. C. Thompson and 
J. H. Bowman, Liverpool. 

10,948. Rues, J. Bailey, London. 

10,949. one eg for Miners’ Sarery Lamps, W. Robin- 
son, Lon 

10,950. Wasxiwe or Cuttine Exuipses, C. H. Willmore, 

on. 


10,951. PappLe Wueets for Propre.iinc VeEsseEts, P. 
Molnar, London. 

10,952. DyNAMO-ELECTRIC MACHINES, L. 8. M. Pyke and 
H. T. Barnett, London. 

10,953. BicycLes and other VeLocirepes, C. Rauhe, 


London. 

10,954. DyNAaMo-ELEcTRIC Macuines, E. H. Geist, 

ndon. 

10,955. Door Stops, H. H. Schou, London. 

10,956. ELectric Licutine, C. Smith.—(A. Blaensdoryf, 
Nachfolger, Frankfort-on-Maine.) 

10,957. ABSTRACTING MetaL from the Eyez, T. W. 
Dance, London. 

10,958. OprarninG Motive Power, A. and F. Gillott, 


London. 
10, pow aaa or Grinpinc Meat, 8. Arnaud, 


19, 060. Seaveres and LEVELLING InsTRUMENTS, E. T. 
Newton, London. 

10,961. Sewrna Macuines, B. Willcox.—(The Willcox 
and Gibbs Sewing Machine Company, United States.) 
10,962. Urizisinc Runnino Water, F. Purdon and H. 

E. Walters, London. 
10,963. Forceps, V. Glatter, London. 
10,964. Enoines, &c., H. Skinner, London. 


80th July, 1888: 


10,965. Brean, J. Adair, Waterford. 

10,966. Decoratinc Potrery, &c., G. Woolliscroft 
Lengton. 

10,967. GasaLiers, J. W. Lea, Birmingham. 

10,968. Economisinc FueL in Makina WHISKEY, J. 
Death, Bandon. 

10,969. ADsusTABLE Sarety Pot-nHoox, J. Shelton, 
Wolverhampton. 

10,970. Spinninc and Weavine Fax, L. MacLaine, 
Kielyleigh. 

10,971. RecuLatinc Speep, J. Hoyle and J. Harrison, 
Manchester. 

10,972. COMBINATION PLAQUE and CALENDAR, W. Sharp, 
Halifax. 

10,973. Buastinc Tube, C. Armstrong and J. A. Robin- 
son, Durham, 

10, 974, Heppvues, D. Bailey, 
Huddersfield. 

10,975. FLOOD-PREVENTING VALVES, 
London. 

10,976. Boxes, J. L. Hanman, Birmingham. 

10,977. INHALING AMMONIUM CHLORIDE, J. K. Brunker, 
Dublin 

10,978. TN of HanpKerRcuHiers, W. Gadd, 
Manchester. 

10,979. WATER-METER and WASTE-PREVENTER, T. Thorp, 
Whitefield. 

10,980. INTERNAL ComBUSTION THERMO-MOTORS, J. 
Hargreaves, Liverpool. 

10,981. RaiLway SiGNaLina, R. W. Vining, Liverpool. 

10,982. ELectric Batrery CELLs, T. Pease, Birken- 


Halifax, and J. Sykea, 
W. J. Biigler, 


head. 

10,983. ENcine ApapTep to Tram-cars, E. F. Piers, 
Manchester. 

10,984. MerHop for Startinc Enornes, E. F. Piers, 
Manchester. 

10,985. BLiocxs for Printinc Fasrics, W. Duxbury, 


10,986. Money CotLecTinc Faciiirators, A. Assorati 
and E. Castellanos, London. 

10,987. MaRKinc UmBRELLas and PaRasoLs, A. Revel, 
London. 

10, xed nn Raitway Wacons, A. F. Smith, 

10,289. ‘Loows, W. Simpson, R. Skirrow, and S. Smart, 
Lo 


10,990. 
10,991. 


Roorinc Tites, C. Shewbrooks, Sheffield. 

Lamps, E. G. Leman, London. 

10,992. Wasuine Ciotues, T. W. Duffy, London. 

10,993. Nozzies for Fitter Taps, 8. Birkett and J. 
Robinson, London. 

10,994. ExuHaust Suction Vatves, J. L. P. Leman, 
London. 

10,995. ADVERTISING, C. S. Snell, Saltash. 

10,996. Gas Burners, b. J. Bb. Mills.—(C. S. Upton, 
United States.) 

10,997. Pen, &c., G. H. H. Clement, London. 

10,998. Foupixe ' or COLLAPSIBLE CABINETS, H R. W.C. 
Eppen, London. 

10,999. TrrEs, W. Gooding, London. 

11,000. Coax Bin, H. Brandt, London. 


11,001. Repropuction of Writines, &c., S. Turner 
mdon. 

11,002. WaLkinc Toy Ficures, G. F. Liitticke 
London 


11,003. Stoo. or Support, A. V. Sharratt, London. 

11,004. AppLicaTion of CLoTH upon MrTALLic WovEN 
Surraces, T. Bills, London. 

11,005. Brain, &c., T. Bills, London. 

11,006. Woven MaTeER14.s, T. Bills, London. 

11,007. UnstnKABLE Sup, 8. A. Johnson, London. 

11,008. Wire Fastenincs for Bottirs, P. U. Walch, 
London. 

11,009. Printinc PRESSES, 
Spranger, London. 

11,010. KEYBOARD ATTACHMENT for PIANOFORTES, F. J. 
Bliithner, jun., London. 

11,011. Matcu-soxes, H. J. Porter, London. 

11,012. ADJUSTABLE Rotary Seats, H. J. Haddan.-- 
(A. Knockelmann, Germany.) 

11,013. ADyusTABLE Hook Fasteninc, H. J. Haddan. 
—(G. Bokelberg, Germany.) 

11,014. DeracHaBLE Fastentncs for CARRIAGE Har- 
NESS, addan.—(F. A. von Zschiesche, Germany.) 

11,015. CLorHes WASHER, R. Doherty, London. 

11,016. Rep Grass, H. J. Haddan.—(7he Josephine 
Glass Works, Germany.) 

11,017. Rotiine Stock, 8. Fox, London. 

ll, '018. AvToMaTIC FEED for MACHINE Guns, H. W. 
Jeffry es, London. 

11,019. Evecrric Betis, W. Moseley, London. 

11,020. Propvcinc ALUMINIUM CHLORIDE, C. A. Faure, 
London.—[Dated applied for under Section 103 of 
the Patents, &c., Act, 1883, 6th March, 188S.} 

11,021. SHor Braker for Roap VEHICLES, J. White, 
London. 

11,022. Covertne ARTICLES of Iron with Leap, W. R. 
Lake.—(Frankenthaler Kesselschmide Velthuysen and 
Co., Germany.) 


ll, 023, RaILWway Sieepers, J. Lambert, hag ndon 


F. X. Hiélzle and C 


ll, ‘024. Musica INSTRUMENTS, Be d Porchet, 
London. 
11,025. Hyprostatic Enarnes, E. L. Berthon, London. 


11,026. 


CastInG Boprgs, R. P. Tickle, London. 
11,02 


7. Bouts for Doors, &c., R. M. Petrie, London, 
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11,028. Inxstanps, E. T. Strachan and H. Courteen 
Grantham. 

11,029. Domestic FirE-GRATES, A. Knevett, London. 

11,030. Skercnina Device for Artists, J. Pulsifer, 
London. 

11,031. Excrne Governors, A. B. Wilson, Belfast. 

11,032. GrapuaL Repuction Macuines for the Manr- 
FACTURE of Semouina, G. Macaulay-Cruikshank.— 
(G. A. Buchholz and J. U. Robertson, United States ) 

11,033. Grips, W. 8. Freeman, Otford. 

ll, 034. ENsiLaGE Pressinc Apparatus, W. 8. Free- 
man, Otford. 

11,035. Packine for Pistons and Rams, J. Thomas 
Newcastle-upon-Tyne, 
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11,036. _Kxrrrmvc Macurnery, S. Henshall, J. W. Hep- 

we , and J. Hanson, London. 

11,037. Arracnine Brace Straps to Trousers, G. G. 

irch, Glasgow. 

11,038. Steam and other Pumps, J. Thomas, Newcastle- 
upon-Tyne. 

11,039. Movuprne, &c., SureT Meta, D. Smith, jun., 
Wolverhampton. 

11,040. Mow1ne or Rearine, W. Freeman, Leicester. 

11,041. TaeEap-cutTinc Dres and Stocks, H. J. Allison. 
—(H. R. Cassel, United States.) 

11,042. CarTripce Cases, G. A. Farini, London. 

11,043. Gas Motor Enorives, J. R. Wilson, Bishop- 
wearmouth. 

11,044. CLutcHes, J. D. Westgate, London. 

11,045. Apprication of Steam to obtain Morive 
Power, J. T. Dawes, Liverpool. 

11,046. Spoerica, CuamBer Rotary Biowers and 
Pumps, R. J. Dawson, Sheffield. 

11,047. TosBacco Pires, W. H. Gray, Glasgow. 

11,048. Lure-savine Sea Cusst, J. H. Yeo, Plymstock. 

11,049. Press for Cream, &c., Coeeses, F. M. Smith, 
Nottingham. 

11,050. Cure of Toornacue, J. and C. F. Parkinson and 
8. Fawcett, Lancaster. 

— Pouncuss, J. 8: Taylor and 8S. W. Challen, Bir- 


mingham. 
11,052. Firrrnc PortTaBLe GRAIN Divisions in VESSELS, 
. Withy and G. W. Sivewright, Stockton-on-Tees. 

Utiuistnc Buiast Furnace Siac, F. A 
Wetherell, Stockton-on-Tees. 

11,054. Or Lamp, E. Eckford, Leith. 

11,055. Worp Game, G. F. Lutticke, West Brighton. 

11,056. Iycreasinec the Draven in BorLer Cammyeys, 
G. Forbes, London. 

— ExtincuisHine Mecnanism, J. W. B. Wright, 


irmingham. 
11,058. Crecu.ar Wick Burners, J. W. B. Wright, 
Birmingham. 


ing! 

11,059. Lrperatinc Horses from Venicies, W. John- 
son, J. Smith, and J. Knighton, Nottingham. 

11,060. Wert Bozssrxs, J Clapham, London. 

11,061. Apparatus for Srrainine Puvp, J. B. Ryder, 
London. 

11,062. Feep-RecuLaTING Mecuanism, J. and W. Rush- 
worth, London. 

11,063. Joves, &c., J. C. Grinsell, Birmingham. 

11,064. Gas Stoves, H. P. Lavender, London. 

11,065. Lamps, W. P. Thompson.(G. Westinghouse, 
jun., United States.) 

11,066. Waeets, H. Faulkner, London. 

11,067. Hyprocarson Enorves, J. Roots, London. 

11,068. VentrLation of Hats, G. H. Dixon, London. 

11,069. Distnrectant, H. Oppenheim, jun., and R. H. 
E. Hewer, London. 

11,070. Revier Spow TaBtets, J. Stevensen.—(C. Lund, 
Denmark.) 

11,071. Umpretta Hoiper and Susrenper, A. Thomp- 
son, ntwood. 

11,072. Laces for Corsets, R. Theiler, London.—{Date 
applied for under Section 103 of the Patents, &c., 
Act, 1883, 3rd February, 1888.] 

11,073. Drums for Cape Ramtways, J. Walker, 


London. 

11,074. Boots, H. H. Lake.—(A. Eppler, jun., United 
States.) 

11,075. Prrytrxe-press, H. F. Brion, London. 

11,076. SHack.e, G. Frost, London. 

11,077. Borrtine CuaMPacnes in Sypuons, R. Garrard, 


ondon. 
11,078. HIGH-PRESSURE THERMAL SypHons, J. Gamgee, 
ndon. , 


11,079. Spikes, H Greer, London. 
11,080. Rartway Spikes and Sprxe Bianks, H. Greer, 


London. 
11,081. Frsre for Maxine Brooms, &c., L. Bradshaw, 
Londo 


m. 

11,082. TRaNsmiTTING Messaces, P, A. Newtcn.—(E. 
Gray, United States.) 

11,083. Mippirxes Puririers, H. J. Haddan.—(Seck 
Brothers, Germany.) 

11,084. Braces, A. E. Gosnell, London. 

11,085. Rotter Buryps, R. I. Kiln and C. H. Kiln, 
London. 

11,086. SusstrtvtTe for CaTrLe Foon, J. A. F. Feuch?re, 
London. 

11,087. WarcH and CLock Prstons, W. N. Weeden, 


mdon. 
11,088. ArBors for CLocks and Wartcues, W. N. Weeden, 
ndon. 
11,089. Posts, G. 8S. Long, London. 
11,090. BripLe Brits, H. W. Campbell, London. 
11,091. ADVERTISING on ToimLET Parer, M. Hart, 
London. 
11,092. Steam Enorine and Dywamo, G. M. Capell and 
J. 8. Raworth, London. 
11,093. Fire-atarm, H. .H. Leigh.(C. Guentner, 
Vienna.) 
11,094. Mecnanicat Toy, D. Jones and J. Roach, 
ndon. 
11,095. Frre-escare, A. Garnet, London. 
11,096. Paps, J. E. Brearey, London. 
11,097. MecHanicaL Toys, G. J.C. D’urban Skinner, 


London. 

11,098. Securinc Rats for Feycixc, H. Langham, 
London. 

11,099. Epoinc for Firower Beps, &c., L. Wolff, 
London. 

11,100. Permanent Way for Exectric Venicues, J. 
Kincaid, London. 

11,101. Hor Arr Enaine, P. J. Vermand, London. 

11,102. Buoyine Vessets, W. D. T. Travis, London. 

11,103. Kevnoarp Musica Instruments, A. L. Caldera, 
London. 

11,104. Storace Reservorrs, &c., A. W. Ackermann, 


ndon. 

11,105. Markiye Our Lawn Tennis Courts, E. F. 
Lever, London. 

11,106. ELvectricat SicNaLuinc Apraratus, H. H. 
Lake._{E. Davis and E. B. Welsh, United States.) 

11,107. Ciipprsc Woot from Animas, F. Abbott and 
G. Lidstone, London. 

11,108. ELectricCas.es, P. M. Justice.—(E. G. Acheson, 
United States.) 

11,109. Tricycies, J. A. Maquire, London. 

11,110. Separatinc and C.eaninc Corton, W. 8. 
Archer, London. 


lst August, 1888. 
11,111. Movuntixc Oxpsects on Sires, H. R. Davis, 
ndaon. 
11,112. STEREO-WEB-PRINTING Macuines, I. J. Rubie, 


11,118. Cooursc and Preservine Foon, C. T. Vachell, 
0. 


11,114. Stoprperinc AERATED WATER Borties, W. 
Wharldall, Pontefract. 

11,115. Repuctne the Pressure of Steam, J. J. Pear- 
son and T. H. Taylor, Newcastle-on-Tyne. 

11,116. Preventina the Drawineo of Stapte, E. 8. F. 
Mann, Salisbury. 

11,117. Communication on Rartway Tratns, H. Lees, 
Ashton-under-Lyne. 

11,118. Taps, J. W. Jones, Manchester. 

11,119. WaTERPROOF GaRMENTs, H. Rosenthal, Man- 
chester. 

11,120. PortaBLe Tea-Testinc Capinet, A. Walsh, 
Manchester. 

11,121. Nozzies for Hose-prres, W. P. Thompson.— 
(A. Giles and D. T. Ellis, United States.) 

11,122. Apparatus for CooLinc Beer, W. J. Robinson, 


“yo 

11,123. Torcet RequisitEs, W. P, Thompson.—(4. Mag- 
giorani, Italy.) 

11,124. Sussriture for Parer, J. H. and A. Robinson, 

anchester. 

11,125. Tennis Pores, W. C. Butlin, Stonehouse. 

11,126. Fiyinc Warr Tor, W. C. Butlin, Stonehouse. 

11,127. Hoop Jorsts for PeramButators, &c., J. W. 
Saunders, Birmingham. 

11,128. Syrrnces, E. G. Hughes, Manchester. 

11,129. Taps, &., D, and T. 8. McCallum, Newcastle- 
on-Tyne. 





11,130. Locxrna and Untockxine Corves, J. T. Dawes 

d E. Roberts, Live: 1. 

11,131. Heaps of Doc Ras, T. White and J. Beal, 

Sheffield. 

11,182. Tosacco Pires, J. Selcraig, Gl Ww. 

11,133. Rance and Speep Finper, F. Caws, Sunder- 
d. 


11,134. Houpers for Prorocrapas, &c., H. Whitfield, 
irmingham., 
11,135. Duptex Sxates, F. Ironmonger Sparkhill, 


near Birming! 
11,186. Metrat Cover for Juos, W. E. and E. Dunn, 
Stoke-on-Trent. 
11,187. Carpine Enornegs, J. Clarke, London. 
11,188. Hat Tips, C, Alexander, London. 
11,139. Hat Stanps, F. Mcllvenna, London, 
11,140. Srurrep Furnirvore, A. F. Wilkinson and 
E. J. M. Cranfield, London. 
11,141. Motors, G. Sellers, London. 
11,142. Camera Microscope, H. Porter, London. 
oo the Rotation of WHEE s, T. A. Izod, 
mdon. 
11,144. Roastrnc Ores, A. Gray, London. 
11,145, Creansine Gran, L. Demaux, London. 
11,146. Horsesnoes, W. M. Angus, London. 
11,147. Transmittine, &c., Sounp, L. Le Pontois, 
London. 
11,148. Cueckrne Fires, T. R. Douse, London. 
11,149. Sponce Baskets, D. F. W. Quayle, London. 
11,150. Paper Putp, C. F. Dahl, London. 
. Conpensinc Steam, J. Newton and D. A. 
Quiggin, Liverpool. 
11,152. SeparRaTinc VEGETABLE Fisres from the Putry 
Marrers, F. Darkin, London. 
11,153. Dust Brys, L. Dove, London. 
11,154. Avtomatic Detivery Macuines, W. Kilsby, 
Southall, and T. J. Rayner, London. 
11,155. SHovets, A. H. son, London. 
11,156. Woot Cieaninc Apparatus, F. A. Owen, 
London. 
11,157. Gas Stoves, H. Meidinger, London. 
11,158. Frreproor Fasric, A. L. Smith, Glasgow. 
11,159. Gas Lamps, G. Porter, London. 
11,160. Steam Borrers, G. F. Redfern.—(4. Lagrajel 
and J. d’ Allest, France.) 
11,161, Generation of Gas from Hyprocarson OILs, 
. L. Morris and W. T. Wilson, London. 
11,162, Apvertisine TaBuets, J. Willing, London. 
11,163. x Fire, A. E. Walker, London. 
11,164. Generatine Steam, T. H. Davies.— (4. Young, 
Hawaiian Islands. 
11,165. Sypuons, R. Field, London. 
11,166. Connectinc Hixp Axe to the Hinp Bopy, 
H. Smith, London. 
11,167. Feepinc Sneets of Parer for Gummine, &c., 
W. C. Pellatt, London. 
1 See M. T. Neale and J. H. Smalpage, 
ndon. 


2nd August, 1888. 
11,169. Frsisninc Boots, A. I. Steele, Armley, near 
Leeds, 


11,170, Superstructure for Rattways, V. M. Olewinski 
and J. M. J. de Bukowski, Paris. 
11,171. Taps, R. C. Sayer, Bristcl. 
11,172. CLEANtNG TexTILE MaTERIALs, W. P. Thompson. 
. J. Rieger, France ) 
11,173. ComBustion, A. Francis and E. Manbré, Liver- 
1. 


pool 

11,174. Licutinc Trains, T. Parker, Manchester. 

11,175. Heatine Apparatus, R. Rundle, Bradford. 

11,176. Stens, J. 8. Bass, Manchester. 

11,177. DemonstraTinc MovemENT of the Earn, A. 
Garassut, Paris. 

11,178. ATTACHMENT to Bicycies, J. Cree. Hyde. 

11,179. StaveHTerine CatTtxe, J. Apsley, Rochdale. 

11,180. CatTLe Foop, J. Mitchell, Glasgow. 

11,181. WHee. Cutrers, T. Taylor, Manchester. 

11,182. Drivinc Evectric Macuinery, F. 8. Har- 
wood, Cromer, and H. G. Cheesman, Doncaster. 

11,183. Furnace Bar, Y. J. Hamilton, Dublin. 

11,184. Etectric Arc Lamps, F. and F. E. Teague, 
London. 

aS Switcnpack Rattways, T. J. Cleghorn, Brad- 


ord. 

11,186. Breacuinc Textite Fasrics, J. 8. Knott, 
anchester. 

11,187. Horse SHors, R. A. Gartside, Manchester. 

11,188. Horse SHors, R. A. Gartside, Manchester. 

— Gove Srretcuer, W. P. Barber, Birming- 
m. 

11,190. Horrsc Weeps by Hanp, W. Crane and W. 

Lansdell, Norfolk. 
11,191. ApsusTtaBLE Hanp Boox Ho per, L. Inger, 


mdon. 
11,192. Porrers’ Macutnery, J. W. Hartley, Stoke-on- 


ren’ 

11,193. RounpaBovuts, J. W. Hartley, Stoke-on-Trent. 

11,194. Mowrnc Macuives, W. G. Manwaring, Ban- 
bury. 

11,195. Suspensory Banpace for Mae, T. B. Cross, 
Scarborough. 

11,196. Gearinc Up and Down of Tricycies, &c., J. 
Feesey, Southsea. 

11,197. PerretvaLts employed in SHearinc C.Lorts, 
C. W. Keighley and W. Netherwood, Halifax. 

11,198, Burninc of Waite, &c., Giazep Bricks, E. 

rooke, ifax. 
— Fincer Puates, J. Ferguson, Newcastle-on- 


'yne. 

11,200. Paint Brusnes, W. A. Yearsley and G. W. 
Dean, Manchester. 

11,201. IncuBators for Hatcninc Ecos, J. 
Gaskell, London. 

11,202. Banp-saw MACHINERY, 


and A. 

C. M. Schubert, 
London. 

11,203. ELevatinc and Sicutine Rirxes, T. W. Caplin, 
ersey. 

11,204. Rescue of Lire from Fire, G. Barnley, Wig- 
ston Magna. 

11,205. Tentertnc Wootten Fasnrics, J. Wildon, jun., 
London. 


11,206. Ruppers, W. Wood, London. 
11,207. Warp Fapric, E. Hulse and H. Cursley, 
London. 
— Srraicut Bar Kwyittinc Macuryes, 8. Ward, 
nm 
11,209. AnTI-FouLING Compositions, A. J. Davison, 


ndon. 
ll gues Mitk from Cream, F. Richmond, 
mdon. 

11,211. Locks, A. Falkner, London. 

11,212. Braces, W. Rothschild, London. 

11,213. StRINGED InstRUMENTs, G. E. Lewis, London. 

11,214. Pranorortes, C. D. Nehammer, London. 

11,215. Evastic Fasric, J. C. Neyret, London. 

11,216. CanDLEsTick, A. Bourne, London. 

11,217. Writinc Desk, A. Peebles and T. A. Torrance, 
Glasgow. 

11,218. Bicycies, T. W. Cox, London. 

11,219. Roors, W. Perry and W. H. Reed, London. 

11,220. Bracetets, G. F. Redfern.—{ Messrs. Wirth, 
and Co., Germany.) 

11,221. Frame for Canpies, L. B. Bertram, London. 

11,222. Gioves, J. H. Walter, London. 

11,223. Dustpans, T. M. Cannon and J. 0. Spong, 


London. 
11,224. Fuses, L. E. L. E. Maissin, France. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 





381,568. Steam Dywamo-ztectric Macuine, R. H. 
Mather, Windsor, Conn.—Filed August 19th, 1886. 
Claim.—A dynamo-electric machine having a ring 


armature, in combination with a rotating or revolving 
steam engine which is surrounded by said armature, 
substantially in the manner and for the purpose 
specified. Adynamo-electric machine whose armature 
contains a steam engine, substantially in the manner 


and for the purpose specified A steam dynamo, a 
steam boiler, and a connecting steam pipe, in com- 
bination with steam-tight insulation which is inserted 
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between two otherwise contiguous parts of said pipe, 
substantially in the manner and for the purpose 
specified. 
. Device ror Hanpiinc Heavy Masses oF 
ee L. F. Johnson, Clevelund, Ohio. — Filed 
January 25th, 1888. 
Claim.—In combination with the jib of a crane, a 





381,474) & 








loosely suspended pulley having a chain depending 
rae Lon ood secchemions for rotating said pulley, 
substantially as specified. 
$81,505. Artor MaKING Tires, J. Munton, Maynrood, 
1U.—Filed February lst, 1887. 

Claim.—The herein described process, consisting in, 
first, casting a bloom with a central opening ; second, 
cutting off the top portion of the annular bloom, and 

















subsequently rolling the bloom into a tire, whereby 
tires of determinate weights and sizes may be pro- 
duced with but little, if any, turning, substantially as 
specified. 
381,562. Courtine ror Hose anv Faucets, 7. Mackel, 
Pawtucket, R.1.—Filed September 16th, 1887. 
Claim.—The combination, with a flanged pipe and 
a faucet having an externally screw-threaded exten- 
sion, of a loose coupling engaging the flange on the 





ve and provided with lateral lugs, an internally- 

sleeve on said extension provided with 
lateral lugs, and clasps in engagement with the lugs 
on the said coupling and sleeve, substantially as 
described. 


381,636. ArmaTuRE For Dynamos, M. A. Miiller, 
Newark, N.J.—Filed October 17th, 1887. 

Claim.—(1) The combination, with the cylindrical 

armature core a magneto or dynamo-electric 


















machine, of rows or series of insulated pins or lugs 
inserted in the ends of the core, substantially as 
described, and insulated conductors wound longitudi. 
nally upon the core and around the said pins or plugs, 
as set forth. (2) The combination, with the cylindri. 
cal armature core of a magneto or dynamo-electric 
machine, of rows or series of steel pins or plugs driven 
into holes in the ends of the core and having their 


' 








projecting ends ed with an insulating 

material, and i tors wound longitud 

nally — the core and around the said pins or plugs, 
orth, 


covered or coat 
latad a 





as set 


381,715. Apraratus FoR CONVEYING AMMUNITION TO 
Guns, C. H. Murray, Newcastle-upon-Tyne, England, 
—Filed June 7th, 1887. 

Claim.—(1) The combination of the turntable or 
turret; a gun or guns mounted thereon, a hoist carried 
by the turret or turntable in rear of each gun and 
descending into a chamber or space below the turn- 
table, and a central hoist by which ammunition can 
be up into the chamber or space to be transferred 
to the hoists descending from and carried by the turn- 
table, substantially as and for the purpose set forth. 
(2) The combination of the turntable or turret A, a gun 
or guns B mounted thereon, a hoist in rear of each 

un d ding into a chamber or space C, below the 
turntable, and inclined so as to bring its lower end 
into proximity with the upper end of a central hoist 
by which ammunition can be raised up into the 

c ber or space C to be transferred to the hoists 

descending from the turntable, substantially as 

described. (3) The combination of the turntable or 
turret A, two guns B, mounted thereon, 4 hoist D, in 
rear of each gun descending into a chamber or space 

C, below the turntable, a central hoist N, for raising 
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ammunition into this ‘space, the pening haw, N1 of 
the central hoist and the a shot tray I of the 
hoist D, and bolt R for locking the one to the other, 
substantially as described. (4) The combination of 
the turntable or turret having the space or chamber 
immediately beneath it, the central hoist by which 
ammunition is raised into the space or chamber, the 
gun mounted on the turntable, the hoist carried by 
the turntable in rear of the gun descending into the 
space or chamber to clevate the ammunition raised 
thereto and provided with the shot tray and with the 
powder chamber beneath the shot tray, the hydraulic 
cylinder in the chamber or space, and the telescopic 
ram thereof actuating the hoist in rear of the gun to 
successively bring the shot tray and the powder 
chamber into loading position, substantially as and 
for the purpose set forth. 


381,781. Carpine Evang, J. M. Hetherington, Men- 
chester, England.—Filed November 22nd, 1887. 

Claim.—(1) A carding engine having fixed bends and 
a main cylinder in combination with flexible bends or 
curved guide rails for the flats secured to the inner 
faces of the fixed bends and just clearing the edges of 
the cylinder, all substantially as and for the purpose 
set forth. (2) A carding engine provided with a main 
cylinder and fixed bends, each having a trued inner 
face al, in combination with a flexible bend secured 


(381781) 
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to each said face, and having itself a trued inner face 
61, closely parallel to the edge of the cylinder, all sub- 
stantially as described. (3) The combination of the 
fixed bend of a carding engine slotted and having 4 
trued inner face with a flexible bend fitted to the said 
inner face of the fixed bend, and bolts passing 
through the flexible bends and through the slots in 
the fixed bends, and having bowls within the said 
slots, all substantially as set forth. 











Ava. 17, 1888. 





THEZJENGINEER. 


129 








HOW TO ANALYSE IRON AND STEEL. 
No. IL 


Determination of sulphur.—The method usually employed 
consists in converting the sulphur into sulphuric acid by 
means of an oxidising agent, such as nitric acid, with subse- 
quent recipitation of the sulphuric acid as barium sul- 
phate, BaSO,. This gravimetric method gives very accu- 
rate results if certain precautions be observed ; but the 
time occupied for its performance is considerable. For this 
reason we shall describe, as well, a colorimetric method 
devised by Mr. Parry, F.C.S., with which we have had 
considerable experience. 

Gravimetric method.—The filtrate remaining from the 
silicon, or if it has not been determined, that obtained upon 
treating four grammes of the sample—with irons contain- 
ing considerable amounts of sulphur one gramme is quite 
sufficient—with nitro-hydrochloric acid! and subsequent 
evaporation to dryness, re-dissolving in hydrochloric 
acid, filtering, evaporating the filtrate? to complete 
dryness, and re-dissolving in the smallest possible 
quantity of hydrochloric acid. (The object of this 
evaporation to dryness, &c., of the filtrate is to get 
rid of the nitric acid, with which barium chloride 
forms a precipitate of barium nitrate ; as also to expel 
the excess of acid, barium sulphate being soluble to a 
slight extent in acid solutions of ferric chloride.) The 
solution thus obtained is filtered if necessary, diluted to a 
volume occupying 700 cubic centimetres, 10 cubic centi- 
metres of barium chloride—dissolve one part of the salt in 
tenof water—added, andafter well mixing thesolution, close 
the mouth of the containing vessel with a glass cover, 
and allow to stand in a warm place for twenty-four 
hours, during which time the caliente acid comes down 
as a white precipitate of barium sulphate. At the end of 
this time syphon off as muchas possible of the clear super- 
natant liquid, and throw the remainder, together with 
the precipitate, on to a Swedish filter paper, removing the 
portions adhering to the precipitating vessel with the aid 
of a “policeman ;” wash filter and contents two or three 
times with a dilute solution of hydrochloric acid, and 
well with hot water. Finally transfer to a platinum 
crucible, ignite at red heat, and when cool weigh the 
residual barium sulphate, Ba SO,, every 100 parts of 
which contain 13°734 parts of sulphur. It sometimes 
happens that the precipitate is of a red colour, due to the 
presence of iron. To get rid of it, the precipitate, con- 
tained in a platinum crucible is mixed with six times its 
weight of sodium carbonate, and fused for about a quarter 
of an hour. The fused mass is dissolved out in dilute 
hydrochloric acid, and the barium sulphate, now freed 
from iron, is collected on a filter, washed, ignited, and 
weighed. 

Purry’s colorimetric method.—The details of this method 
are taken from Mr. Morgan’s article on “ Rapid Methods 
for the Determination of Silicon, Sulphur, &c., in Iron and 
Steel”—see Chemical News, vol. lvi., No. 1448. It is well 
known that sulphuretted hydrogen, when ed througha 
solution of a lead salt, produces a brown coloration, varying 
in intensity according to the strength of the lead solution 
employed. By treating a sample with sulphuric acid, pass- 
ing the evolved gases, sulphuretted hydrogen, &c., through 
a dilute solution of lead acetate, and comparing the colour 
produced with that obtained on treating a standard steel, 
in which the sulphur has been carefully determined by 
the barium chloride method, in a similar manner a large 
number of determinations may be made in a very short 
time, and the samples classified, supposing the standard to 
contain 0°100 per cent. of sulphur, as containing over or 
under 0'100, 0°075, 0°050, or 0°025 per cent. of sulphur b 
taking portions of the standard solution and diluting with 
water until the desired strength is obtained. The solu- 
tion of lead acetate is made by dissolving 0°200 grammes 
of the salt in one litre of water free from sulphates. The 
method is as follows:—0500 grammes of the sample is 
weighed out and placed in the flask A, and in the cylinder 
D 50 cc. of the lead solution. Place on a hot plate, 








arranging the flask so that the tube C dips into the 
solution contained in the cylinder, and through the funnel 
B pour 60 c.c. of dilute sulphuric acid, made by adding 
three parts of water to one of acid. When the solution is 
complete the gas remaining in the flask is expelled by 
pouring in hot water, taking care to prevent its over- 
weinig | into the cylinder; withdraw the flask and com- 
pare the colour of the solution with that obtained by 
treating 0°500 grammes of the standard in a similar 
manner, As sulphuric acid forms a white precipitate of 
lead sulphate with lead acetate, it is essential that the 
apparatus be perfectly free from the acid, also to avoid 
using a high ae, which would drive over some 
acid fumes, ith a lead solution of the strength 





1 Nitro-hydrochloric acid being constantly employed in the anal is 0 
iron and steel, a reserve stock of it pr tee Aan am 4 It is pe 
ue one part nitric acid sp. gr. 1°42 with three parts hydrochloric 


? The operation may be shortened to a considerable extent by dispens- 
“rie this evaporation, and scding to the filtrate liquid " camania 
by - the greater part of the acid is neu ralised, returning only sufficient 

eep the iron in solution. We, however, prefer the evaporation method, 


mentioned the method is available for samples containing 
not over 0°20 per cent. of — ur, but by using a weaker 
solution, say half the strength, determinations up to 0°25 
per cent. may be made. The method is most suitable for 
determining whether the sample contains more or less 
sulphur than the standard solution, but with practice 
rr the division of the standard into various strengths, 
as before mentioned, results agreeing within 0°005, and 
even less, of the percentage, as Siaotied by the barium 
chloride method, may be obtained, which for general 
purposes is sufficiently accurate. 

Determination of phosphorus.—Of the various methods 
of estimating this element, we prefer that in which it is 
converted into phosphoric acid, and subsequently precipi- 
tated as phospho-molybdate of ammonia. After reading 
the details of the method, the operator will in all proba- 
bility come to the conclusion that nothing is simpler than 
the determination of phosphorus. We can, however, 
assure him that it is quite the reverse, nothing being more 
difficult. No amount of skill will enable him to satisfac- 
torily precipitate Phosphores, his success depending 
really more on knack than anything else. Four grammes 
of the sample, or with phosphoric irons one gramme, are 
dissolved in nitro-hydrochloric acid, the solution evapo- 
rated down to dryness, and the dried mass heated strongly 
until it is black, to complete the oxidation of phos- 
phorus to the phosphoric acid. Upon cooling, redissolve 
the black mass in hydrochloric, dilute and remove the 
silica by filtration. To the filtrate add a somewhat large 

uantity of nitric acid, specific gravity 1°42, evaporate 
p - to a syrupy condition, add a fresh portion of 
nitric acid, and evaporate down. This operation is 
repeated three or four times to drive off as large a portion 
of the hydrochloric acid as possible. Finally, to the 
syrupy solution add sufficient nitric acid to cause it to 
flow in the precipitating vessel. To the solution thus 
obtained, which should not occupy a volume greater than 
fifty cubic centimetres, add two cubic centimetres of 
strong nitric acid, together with sixty cubic centimetres 
of ammonium molybdate solution, thoroughly mix the 
liquid by agitating the containing vessel, and allow to 
stand in a warm place. The next step is to bring the 
solution to such a degree of acidity that whilst, on the 
one hand, the quantity present is sufficient to insure the 
precipitation of the phosphorus free from molybdate, 
there is not, on the other, sufficient present to cause incom- 
plete precipitation. This point, which is, as it were, two 
or three degrees beyond neutrality, can only be obtained 
after considerable practice. When the solution has stood 
for two or three minutes, ascertain as far as can be deter- 
mined by smell its condition as regards acidity or other- 
wise. Should an excess of acid be present—by excess we 
mean a quantity over and above that required to obtain 
the right degree of acidity—ammonia, specific gravity 
‘880, is cautiously added, a few drops at a time, agitating 
well to dissolve the precipitated iron, and allowing to 
stand for a few moments after each fresh addition until 
the right degree of acidity is obtained. If, on the other 
hand, the solution is neutral or ammonical, nitric acid, 
specific gravity 1°42,is added until slightly acid. When the 
right degree of acidity is attained the solution is allowed to 
stand in a warm place until the phosphorus has com- 
pletely settled at the bottom of the precipitating vessel, 
as a heavy granular yellow precipitate and the supernat- 
ant liquid is clear. This precipitate is collected on a 
Swedish filter paper, the filter and contents washed half- 
a-dozen times with a weak solution of nitric acid—which 
is also employed in throwing the precipitate on to the 
filter—transferred to a porcelain dish, and the paper 
burnt off at a low temperature. Upon cooling, the 
residual phospho-molybdate, containing 1°63 per cent. of 
phosphorus, is weighed. By taking six grammes of the 
iron or steel for the determination of the silicon, and 
making the resulting filtrate a ay a known volume, the 
phosphorus and sulphur may be estimated in the same 
portion by taking one-third, equal to two grammes, of it 
—the filtrate—for the determination of the former, and 
the remaining two-thirds, equal to four grammes, for the 
latter. 

Preparation of ammonium molybdate solution.—Fifty 
grammes of ammonium molybdate crystals are dissolved 
in water, the solution made up to one litre, fifty cubic 
centimetres of ammonia, specific gravity ‘88, added, and. 
after well mixing, the whole allowed to stand for a few 
Pa se Decant the supernatant liquid from any precipitate 
ormed, 








INSTITUTION OF NAVAL ARCHITECTS AT 
GLASGOW. 


Ovr report last week brought down the proceedings to 
mid-day on the lst inst. The next paper was by Professor 
H. Dyer, of Glasgow, on “The First Century of the 
Marine Engine.” This paper is of such historical value, 
and of such uniform interest throughout, that it is impos- 
sible to usefully curtail or summarise it. 

Before reading his paper, Mr. Dyer had stated that it 
did not pretend to be complete, but was as full as time 
and opportunity had permitted. He trusted that the 
members of the Institution, in the course of the discus- 
sion, would supply such omissions as they might dis- 
cover. Mr. Rennie said although it was quite true that 
Mr. Smith had exhibited a small launch on the Thames, 
worked by a screw propeller, yet there were several 
before him with the invention. Mr. Smith had asked 
Mr. Wright, a banker, to take up the matter, and most of 
the leading engineers of that day were consulted about 
it, but they all gave an adverse opinion, except his—Mr. 
Rennie’s—father. The Archimedes was subsequently 
built and engined by his father’s firm, and she was the 
first screw vessel that was used in steam navigation. The 
Mermaid was afterwards built with a screw propeller by 
his father’s firm for the Royal Navy. 





Mr. Marshall also alluded to one or two omissions. He 
thought that the adoption and development of the prin- 





ciple of surface condensation by Messrs. Randolph and 
Elder had been a very large factor in the development of 
the marine engine in all its more recent stages. The first 
to adopt the surface condenser was Mr. Hall, of. Hull, 
but there was one name that should always be mentioned 
in connection with this matter, namely, John Frederick 
Spencer, now in London. Mr. Spencer tested the ponegle 
in a small vessel he built to trade between Brighton and 
Jersey, and he introduced india-rubber packing at the 
ends of the tubes to get over the difficulty experienced by 
Mr. Hall ; but Messrs. Randolph and Elder got over the 
expansion by the introduction of circular tubes. Mr. 
Marshall thought that something more might have been 
said by Mr. Dyer, for the other side of the island, as he 
believed that the North-east coast of England had had a 
little to do with the development of the compound engine, 
and that it was not far behind the Clyde. 

Mr. F. J. Rowan complained of omissions from the 
paper, more especially as regards the connection which his 
‘t: Rowan’s—father had had with the origin of the 
compound engine. He stated it was on record in the 
“Transactions of the Engineers and Shipbuilders of Scot- 
land” that the modern compound engine, using high- 
pressure steam expansively, with the surface condenser, 
was also shown in the screw steamer Thetis, engined 
by his father on the Clyde in 1858. This was before the 
modern type of engine was used by any other engineer 
in Great Britain. 

After a few remarks by Mr. McFarlane Gray, Mr. 
Manuel, of the Peninsular and Oriental Steam Navigation 
Company, stated that last year was the jubilee of the 
use of steam shipping by the Peninsular and Oriental 
Company, and it was interesting to compare the progress 
made in that time as exemplified by the s.s. Iberia, built 
in 1837, and the s.s. Victoria, built in 1887. One ton of 
coal in the Iberia propelled 19 tons of displacement at the 
rate of 168 knots per day, while in the Victoria one ton 
of coal propelled 100 tons of displacement at the rate of 
384 knots per day. Mr. Manuel admitted that much of 
this success was doubtless due to the naval architect in 
improving the form and proportions of ships, for unless 
the ship were well designed, the machinery could not 
propel th efficiently. But making all allowances for the 
superiority in the design of the Victoria over that of the 
Iberia, he thought that sufficient remained to establish 
the claim which engineers made for having developed the 
efficiency of the marine engine. 

Mr. Salvasen, of Grangemouth, claimed for Mr. Syming- 
ton the honour of having built the first steamer, and 
would allow no share of the credit to go to those whose 
names were commonly associated with his. A movement, 
he said, was in progress for raising a memorial in cele- 
bration of his centenary. It had not been decided what 
form such a memorial should take; it might, perhaps, be 
that of an experimental tank in connection with the chair 
of naval architecture in Glasgow. There was no prefer- 
ence in regard to the ere where the memorial should be 
located, and he trusted that the members of the Institu- 
tion would interest themselves in the movement. 

Mr. Dyer briefly replied, stating that his object had 
been attained in the contributions afforded by the mem- 
bers during the discussion to what he was quite sure was 
an imperfect record; and he was then awarded the cordial 
thanks of the Institution for his paper. 

The members of the Institution visited the Interna- 
tional Exhibition in the afternoon of Wednesday, at the 
invitation of the Ceremonials Committee, and were re- 
ceived by the Lord Provost and other members of the 
Executive. In the evening the annual dinner of the 
Institution took place in the Clan Campbell room of the 
dining-halls of the Exhibition. The Right Hon. the Earl 
of Ravensworth accepted the chair, and was supported by 
Sir William Thompson, Admiral Sir John Hay, Mr. John 
Burns, Dr. A. C. Kirk, Mr. H. Laird, Mr. W. H. White, 
Director of Naval Construction, Mr. J. Scott, C.B., Provost 
Shankland, Greenock, Mr. B. Martell, of Lloyd’s, and other 
gentlemen. After dinner th eusual Joyal and patriotic 
toasts were drunk, and other toasts, such as “Our 
Hosts,” “The Shipping Industries of the Clyde,” “The 
Institution of Naval Architects,” &c., were proposed and 
appropriately responded to. 


On Thursday the first paper read was by Major Soliani, 


On THE STEAM TRIALS OF THE RoyAt ITALIAN IRONCLAD 
LEPANTO. 


Major Soliani said these trials were interesting, both in 
themselves and with reference to the size and type of the 
ship and the power and type of her engines and boilers. 
It was, in fact, the first time that a power of 16,000 
indicated horse-power has been developed on board an 
ironclad, giving . a speed of over 18 knots, and that a 
large number of locomotive boilers, in connection also with 
boilers of a different kind, had been worked together with 
complete success. The principal dimensions of the 
Lepanto are as follows :— 


Length between perpendiculars ... 400ft. 6in. 
i. ee Sear 72ft. 9in. 
Depth, moulded eh 46ft. 

Mean draught, normal ... 28ft. 4in. 
Area of midship section... 1843 sq. ft. 
Displacement ... ... ... «. 13,851 tons. 


The ship is entirely built of steel, and has no sheathing on 
her bottom, differing in this respect from the Italia, in 
which the steel bottom is sheathed with wood and zinc. 
There are six compartments of boilers, but only the two 
near the engine-rooms have marine oval boilers, four in 
each, and the remaining four compartments have locomo- 
tive boilers, four in each, making a total number of eight 
oval marine boilers and sixteen locomotive boilers. The 
trials were to be made in accordance with the following 
programme, proposed by Messrs. John Penn and Sons, 
and accepted by the Ministry of Marine:—(1) A trial 
with only two oval boilers lighted, and the after 
engines only at work on the compound system, to 
ascertain the most economical steaming of the ship. 
(2) A trial with the eight oval boilers lighted, 
the four engines working compound. (3) Dittc, 
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with the four engines working direct expansion. (4) A 
forced draught trial with only the after set of engines 
and boilers at work, the engines working direct. (5) A 
forced draught trial with all eight oval boilers and eight 
locomotive boilers lighted, the four engines working 
direct. (6) A full-power forced draught trial or trials, 
with all the engines and boilers at work, the engines 
working direct. This programme was not com- 
Ee: carried out, on account of the ship having 

n put into commission, which prevented the 
tinal 18,000 indicated horse-power trial being made. The 
trials were made along the eastern coast of the Gulf 
of Genoa, from Spezia to Genoa and back, the two runs 
being altogether of over eighty nautical miles. A portion 
of the forward run from Spezia to Genoa was taken in 
each trial, to bring up the engines to the desired speed. 
After the rather discouraging experience with locomotive 
boilers working in sets on board some ships, as the Flavio 
Gioja of the Royal Italian Navy, and the Polyphemus of 
the Royal English Navy, some fear was entertained that 
similar troubles might be experienced with the Lepanto, 
in which the difficulty appeared to be still greater, con- 
sidering the larger number of boilers to be worked 
together in so many different separate compartments. 
But nothing of the kind happened, nay, everything went 
to prove the contrary. From the very beginning of the 
preliminary trials, which took place towards the end of 
last year, the locomotive boilers gave evidence of their 
good working, which went on increasing trial after trial, 
so as to be now an established fact. They never primed, 
or gave any trouble whatever. The feeding was occa- 
sionally uncertain, but the fault was due to air that 
collected in the main feed pipe. This imperfection was 
removed, and on the last two trials the feeding was quite 
satisfactory. After each one of the last three forced- 
draught trials the locomotive boilers had tubes leaking, 
but in small number, and not more, comparatively, than 
the oval boilers, which, even in this respect, did not 
behave better. Moreover, there were discrepancies 
between the different compartments of boilers, locomotive 
as well as oval, which shows that the management of the 
fires has a great deal to do with this matter. The engines 
worked very satisfactorily all through the trials, without 
the slightest hitch occurring in any part of the whole 
machinery. This circumstance helped, no doubt to some 
extent, the good performance of the boilers, which had 
never to be checked or hampered when in full swing. The 
power developed was 16,150 indicated horse-power, which 
gave a speed of 1838 knots, the displacement of the 
vessel at the time being 14,860 tons, and the mean draught 
of water 30}ft. 

Mr. W. H. White said that this association of loco- 
motive with ordinary marine boilers as a cheap way of 
getting a portion of the power required in war-ships had 
attracted attention for many years, and had it not been 
for their somewhat painful experience with the Poly- 
phemus, it was likely there would have been in the 
English as well as in the Italian navy a combination of 
the two types of boilers. 


Captain FitzGerald then read his paper 


Ow THE PossiBLe Errects oF HicH EXPLosIvEs ON 
Future Designs oF WARSHIPS. 


He said :—*The data which I have been able to 
collect with reference to my subject are so extremely 
meagre that I feel almost ashamed to bring it before 
this Institution in its present stage; and my only 
excuse for doing so is the great interest and import- 
ance which attaches to it, and the urgency, if I may 
so express it, of the subject of high explosives used 
in shell fired from regular powder guns, not pneumatic 
tubes. Iam also in hopes that some of our naval archi- 
tects may have been prying into the future by watching 
experiments and collecting information, and that they 
perhaps may be able to throw more light upon the subject 
than I can do, and that the discussion which I hope will 
take place, will at any rate cause us to realise that we are 
face to face with a new method of attack, which may very 
possibly call for some modifications in ship designs for 
war purposes, In spite of the cloud of secrecy which our 
neighbours have endeavoured to cast about the subject, 
we have been aware for some time back that they have 
been making experiments with a high explosive called 
melenite, a species of blasting gelatine, which, I am in- 
formed, is poured liquid into the shell, and then allowed 
to solidify. The explosive force of melenite is about 
equal to gun-cotton, weight for weight, but volume for 
volume it is much greater; that is to say, melenite is 
heavier, so that in a given space, say the interior of a 
shell, you can put half as much again of melenite as gun- 
cotton. The difficulty of using high explosives in shell has 
hitherto been the liability of the concussion of the gun caus- 
ing the shell to burst in the bore, and thus to destroy the 
gun. How thisdifficulty has been overcome, I am not ina 
position to tell you; but that it has been overcome, in the 
case of melenite we are very well assured, as numerous 
experiments have been carried out with it. As to the 
much more sudden and destructive effect of what are 
called the high explosives, as compared with gunpowder, 
you are, no doubt, all aware. An ordinary gunpowder 
shell fitted with a percussion fuse, when it struck the thin 
side of a ship which it was capable of penetrating, passed 
several feet onwards before it exploded; but shells fitted 
with high explosives are said to burst actually on con- 
tact, or when the shell is passing through the thin side, 
so that the destruction caused is out of all proportion to 
the gunpowder shell, many square yards of the side being 
actually blown away, or, as it was graphically described 
to me, nothing left but daylight. On the other hand, it 
is somewhat cheering to hear that there is an antidote, 
and that very moderate armour is capable of breaking up 
these high explosive shell, and rendering them compara- 
tively harmless. Thus it is stated that steel armour 4in. 
thick is capable of breaking up the melenite shell from the 
French 16-centimetre gun—a gun about equal in power to 
our 6in. gun. If this is really the case there is something 





hopeful in the prospect for this country, as it points to an 
important future for our numerous so-called obsolete thin- 
armoured ships. They are iron built, and although they 
lack many of the best features of modern ships, such as 
numerous compartments, double screws, under-water 
steering gear, &c., they would seem to be worth re-engin- 
ing and re-arming, not with two or three heavy guns, but 
with numerous light, quick-firing ones, firing high explo- 
sives. They would, I believe, prove formidable fighting 
machines against any partially armoured ships. It is 
stated that the new French cruiser, Dupuy-de-Lome, of 
4000 tons, and a speed of nineteen knots, is to be plated 
with 4in. steel armour, for the purpose of breaking up 
high explosive shell, though she appears in Lloyd’s “ War- 
ships of the World” as only a deck-protected cruiser. It 
is also stated that the French are plating their cofferdams 
with a similar object. This would be internal armour 
with a vengeance. But I only give you the report on 
hearsay evidence. Very ibly some of you may have 
better information, and, if so, I hope you will give it to 
us. One thing is quite certain, and that is, that our 
neighbours across the Channel are worth watching. 
Somehow or another, they generally manage to take the 
lead of us in other matters besides the cut of a dress or 
the trimming of a bonnet. I say it without an idea of 
reproach to our own countrymen. The French are a 
quicker-witted and more imaginative race, blessed with a 
subtler genius, whilst we, perhaps, may pride ourselves on 
greater solidity and firmness. At any rate, we cannot 
change our national characteristics ; and I am not sure 
that it is altogether a disadvantage to allow others to 
go ahead and try experiments for us, provided we 
watch closely, and do not allow ourselves to get too 
far astern; but this latter is an important proviso. 
The French had the first steam three-decker, the first 
ironclad, and they were years ahead of us in heavy 
breech-loading guns. During the last war we were not 
too proud to copy the models of their sailing ships, which 
were universally acknowledged to be superior to our own; 
aud I am not quite sure that if we had adopted the same 
course in the present day we should not havea more 
powerful and trustworthy Navy than we have at present, 
though this, of course, is a matter of opinion, as the ships 
have not yet been tried in battle. Iam not in favour of 
slavishly copying the French, or any other nation, but I 
say that they are worth watching. It seems to me that 
we are working round in a circle in this question of guns 
and armour; and the introduction of quick-firing guns of 
6in. calibre, and the very probable introduction of high 
explosives in shell, will, I think, necessitate a return to 
moderate armour, and lighter armaments altogether; 
with, possibly, the abandonment of very heavy guns afloat, 
as not being worth their weight and trouble, when 
the slowness of their fire is taken into consideration. 
The almost complete sacrifice of a ship of 10,000 tons to 
the carrying of two or three heavy guns seems to be a 
miscalculation of the chances of hitting from a moving 
platform—for gunners, after all, even behind armour, are 
only human beings, and liable to make mistakes; and it 
seems likely that the introduction of high explosives in 
shell of moderate calibre will help to bring us back again 
to some modification of the type of our earlier ironclads, 
so as to insure us against the greater number of 
chances ; for we must ever bear in mind that it is simply 
a question of chances. There is no absolute safety, nor 
anything approaching to it, in any design of warship; 
and the recent practice of reducing greatly the extent of 
armour, for the purpose of thickening it in places, has 
exposed large areas as happy hunting grounds for high ex- 
plosive shell of small calibre. Almost all modern ships have 
many such places which they cannot afford to see destroyed 
with impunity. I should like to know, for instance, how 
those huge Italian ships, with hardly any armour—ships 
which some of our naval architects so greatly admire— 
will get on when their sides in the region of their water- 
lines are attacked with high explosive shell, and large 
areas of them blown away. I should imagine that they 
would get a heavy list, if, indeed, the righting lever does 
not disappear altogether, and I cannot see that the 
weight of armour expended in their submerged deck will 
be of much value to them. It will be seen that my 
remarks are merely intended to be suggestive. I havemade 
no attempt to dogmatise on the subject of high explosives. 
The question is in an untried and speculative stage, and my 
only object is to draw attention to it, and to urge our 
naval architects to watch closely the experiments which 
are about to take place with the Resistance in this con- 
nection; and I sincerely hope that there will be no hollow 
pretence at secrecy about these experiments, for the only 
result of such tactics will be to hide useful information 
for a certain time from our own naval architects, whilst 
foreigners will certainly obtain all they require.” 

Mr. W. H. White, in the course of the discussion, said 
that while they were very glad indeed to get the benefit 
of Captain FitzGerald’s advice upon such questions as this, 
he did not see what advantage could be obtained by a 
public discussion of the subject based upon imperfect 
information. He assured Captain FitzGerald that, as the 
responsible adviser of the Admiralty, he was fully in- 
formed of what was being done in regard to the experi- 
ments referred to, and he failed to understand what was 
meant by hiding from our naval architects what was 
being done. The Admiralty and their professional 
advisers were keeping a close eye upon all that was going 
on in other countries, and they might rest assured that 
no false pride would prevent them from taking useful 
hints from any quarter. As to the French being quick- 
witted, Mr. White thought that the imaginative faculties 
of the race to which Captain FitzGerald belonged did not 
compare badly with those of our neighbours across the 
Channel. As to the priority of the French in many of the 
developments in war-ship design, he reminded the meet- 
ing that the late French Emperor had only to order a 
thing and it was done, whereas, blessed as we are with 
a parliamentary system of Government, we discuss a 
matter such as this for about ten years before we decide 
upon doing anything. 





After a few remarks from Admiral Sir John Hay, 
Captain FitzGerald said in reply that he never imagined 
the experiments he had referred to in his paper had been 
kept secret from Mr. White, but there were other naval 
architects in Great Britain besides thcse connected with 
the Admiralty, and he imagined that they also could 
originate new designs. He did not think the country 
ought to be dependent on the genius of any one or two 
men, however eminent. 

In the afternoon the members made excursions to the 
works of the Steel ey Scotland, at Newton, and 
to the premises of Messrs. W. Denny and Brothers, ship- 
builders, at Dumbarton, at both of which places they were 
kindly received and hospitably entertained. 

On Friday, at the invitation of the local reception com- 
mittee, the members of the Institution were taken in the 
magnificent steamer Iona upon an excursion through the 
Kyles of Bute to Loch Fyne, as far as Inverary. The 
weather during the early part of the day was very fine, 
the trip being altogether of a most enjoyable character, 
and a fitting termination to the very interesting proceed- 
ings of the week. 








CONTRACTS OPEN. 
WIVENHOE DRY DOCK, 

On page 131 we give some details of a graving dock, for which 
tenders are invited. This is to be constructed in Messrs. Forrestt 
and Sons’ sae at Wivenhoe, a small port on the river Colne, 
some three miles below Colchester. It has been designed chiefly 
for the accommodation of the yachting interest, with which 
Wivenhoe and the river Colne have been for a long time associated, 
The dock will be 205ft. long and 18ft. deep, with an entrance 35ft. 
in width. A special feature about it is that there are two rudder 
wells—the one nearest the entrance being for steam vessels, which 
generally have their rudders vertical ; and the other for sailing 
yachts, in which the rudders slope. Full advantage can thus be 
taken of the length of the dock. Another point which may be 
noticed is the cutting out of a portion of the invert and the intro- 
duction of castings to receive the thrust of the arch, these also 
serving the place of the keel blocks, by which means an extra foot 
in depth is gained without the use of any more material. The 
dock can also be used for trade purposes by keeping the water in, 
The following is the specification for the works :— 

Wivenhoe Dock, Contract No. 2.—This contract comprehends the 
supply, delivery, erection, and fixing of all materials, labour, plant, 
tools, imp! ts, hinery, timbering, staging, scaffolding, and 
other matters reyuired for the construction, entire completion, and 
maintenance for six months after completion of a graving dock at 
Wivenhoe in the county of Essex, and other works in connection 
therewith, whether temporary or permanent. The works are to 
be carried out in all respects under the control, instructions, and 
directions, and to the entire satisfaction of the engineer, Richard 
Marion Parkinson, of 15, Great George-street, Westminster, herein- 
after called the engineer, and his representative. From the com- 
mencement to their actual completion, the entire responsibility and 
charge of the works shall rest with the contractor, who at his own 
cost shall make good and restore any portions of the works 
which may fail, and shall take the entire risk of all accidents 
and claims caused by the negligence, ignorance, want of 
judgment, or errors of himself, his agents, or his workpeople, 
including such as may arise under the Employers Laability 
Act; and in the event of his neglect or refusal to pay such 
claims, they shall be recoverable against him as ascertained 
and liquidated damages, and may be deducted from any monies 
that may be due to him, but nevertheless if the engineer sbould 
think any timbering, staging, scaffolding, shoring, watching, or 
other matter insufficient, or insecure, the contractor shall at once 
make good the deficiency upon being required to do so. The 
engineer shall have power to require the contractor to remove any 
person employed by him without assigning any reason for so doing ; 
and should it appear to the engineer that the works are not being 
carried out in a proper manner, or with sufficient diligence, he 
shall have power after having given forty-eight hours’ notice in 
writing to that effect, to take possession of the works and all 
materials and plant on the ground, and to discharge the contractor 
from the works without allowing him any compensation, and the 
said notice shall be deemed to have been delivered if it has been 
handed to the contractor or his foreman or left at his office on the 
works, The whole of the work shall be constructed of the best 
materials and workmanship of their respective kinds; and the 
engineer shall have power to require the immediate removal of 
any work or materials that may in his opinion be inferior ; 
and should the contractor fail to do so, the engineer 
shall have power to himself remove, or cause to be removed, 
such inferior work or material, and charge the contractor 
with the cost of so doing, which charge shall be deducted from any 
moneys due to him. The work is to be done in accordance with the 
drawings numbered 1, 2, and 3, and with the written dimensions 
and descriptions or instructions thereon, and also in accordance 
with this specification; but should it become necessary, in the 
opinion of the engineer, at any time to increase, diminish, or alter 
the form or dimensions of any part of the work, the cuntractor 
shall comply with any order he may receive from him to that effect 
in writing. The additions, diminutions, or alterations will be 
allowed for or deducted at the rates given in the priced bill of 
quantities, which is to be sent in with the tender, or where the 
same does not apply, at such rates as the engineer may consider 
fair and reasonable ; and the general contract shall not be annulled 
or vitiated thereby. This specification shall be interpreted accord- 
ing to fair evident meaning of the same, notwithstanding any legal 
or other informality which may exist in the wording or otherwise. 
Should any discrepancy or ambiguity exist between the scale 
attached to the drawings or written dimensions, or between the 
drawings and this specification, the same is to be referred 
to the engineer, whose decision shall be final, and anything 
contained either in the specification or drawing alono shall 
be as binding on the contractor as if it was contained in both. The 
written dimensions on the drawings are to be taken in preference 
to scaled dimensions. The contractor must make good all damage 
or detriment caused by or through the works, whether to the com- 

ny’s property or to that of surrounding owners--public or private. 
Hie must also clear up and cart away all waste and rubbish on com- 

letion, and leave all neat, clean, and in a workmanlike condition. 

1e contractorevill be responsible for the true and perfect setting 
out of the work in correct position and level and for the general 
forms and dimensions of the walls and other parts of the work to 
the satisfaction of the engineer, and all errors either in the setting 
out or execution of the work are to be corrected at the contractor's 
expense, The contractor must satisfy himself as to the nature of 
the ground and foundations, the means of access, and other 
accommodation he may require, and generally as to all matters 
which can in any way influence his tender ; and no information on 
such matters derived from the drawings or specification, except 
such as can be obtained only by reference to the drawing or speci- 
fication, and not by examination or inspection of the circumstances 
themselves, and no information obtained from the engineer or his 





representative, will relieve the contractor from any risks or from the 
entire fulfilment of his contract, including all details and incidental 
works not particularly mentioned in this specification, but which, 
whether in the temporary or permanent works, must evidently be 
required in the fulfilment of the contract, and the contract must 
include all workmanship and materials necessarily implied in or 
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connected with the due and proper completion of the work as 
described in or to be inferred from the drawings or this specifica- 
tion, and the contract sum is to cover the same, although they may 
not be included in the bill of quantities. All measurements have 
been taken net, and no allowance made for circular work or any 
extra labours beyond those stated, nor will any allowance be made 
for such in measuring up any extra works that may occur, in spite 
of any custom that may exist to the contrary. If during the pro- 
gress of the works, or within the six months during which the 
contractor is to maintain the same, any imperfection shall appear, 
in any part of the works, from whatever cause such imperfection 
may arise, and notwithstanding any order or recommendation or 
certificate which may have been given to enable the contractor 
to obtain payment for work supposed to have been properly 
completed, it shall immediately be repaired and made 
good at the contractor's expense, under the direction and 
to the satisfaction of the engineer. The contractor sball 
keep an experienced and competent foreman on the works, who 
shall act as his representative in bis absence, and to whom instruc- 
tions may be given by the engineer. The foreman must be a man 
of experience in the construction of dock works, and be accus- 
tomed to heavy timbering in foundations, and should the engineer 


consider him to be incompetent or not to be conducting himself or | 


carrying out the work in a proper manner he may require the con- 
tractor to remove him and appoint another in bis p'ace. The con- 
tractor shall also in all cases employ competent men who are ex- 
pees in their respective trades. The contractor must pro- 

uce satisfactory evidence that he is able to carry out the work 


and he must give references to show that he has already excavated 
works of importance, and given satisfaction in every respect to the 
engineer in charge of the same. Payment will be made monthly 
on the engineer's certificate, which will be based on his estimate 
of the value of the work done to the extent of 90 per cent. The 
remaining 10 per cent. will be retained until the works are certified 
by the engineer to be complete in all respects, when one-half will 
be paid, and the remainder will then be retained until the end 
of the term of maintenance. The contractor shall commence 
the works within one month of the date of the signing of the 
contract and hand them over finished and complete in all respects 
within —— months of the same date, and in the event of his 
failing to do so he shall forfeit and pay the sum of fifty pounds 
(£50) per week foreach and every week that the work shall remain 
incomplete, which sums may be recovered as ascertained and 
liquidated damages, or may be deducted from any monies which 
may be due to him. In the event of any extra work being ordered, 
an extension of time will be allowed at the rate of one month for 


work executed to the value of one thousand pounds (£1000). The | 


works are to be maintained and kept in complete repair for the 
space of six months, after the same have been accepted as com- 
plete, and all deficiencies that may be observed during such time 
shall be made good before the engineer's final certificate will be 
given. The tender is to be made out on the attached form and 
sent with the bill of quantities fully priced out, duly signed, in a 
sealed cover, endorsed, ‘‘ Tender for Wivenhoe Dock,” to the engi- 
neer, Richard M. Parkinson, at 15, Great George-street, West- 
minster, $.W., on or before the 29th day of August, 1888. Neither 
the lowest nor any tender will be necessarily accepted, nor will 
payment be made for any expenses that may be incurred in pre- 
paring the same. 

Excavation and timbering.—The site of the dock is to be sur- 
rounded by an embankment with a coffer dam at the river end, 
after the construction of which the ground is to be excavated to a 
uniform depth of 8ft. 6in. below the dock coping all over the site, 
and the sides battered up with 14 to 1 slopes. The trenches for the 
side walls and other portions of the work are then to be sunk to the 
full depth and the concrete and brickwork put in. A width of at 
least 2ft, 6in. must be allowed in front to enable the bricklayers to 
get at their work. All the trenches are to be carefully timbered, 
and every precaution taken to prevent any accident or slipping of 
the earth. The whole is to be close timbered throughout with 
polling boards 1}in. thick, railings at least 12in. by 6in. in size, 
and placed 3ft. vertically centre to centre, and struts 12in. by 12in. 
placed 7ft. apart horizontally. When the side walls are well 
advanced and have been carried up to coping level the ground may 
be taken out for the invert in lengths of not more than 10ft. at a 
time, and timbers at least 14in. syuare placed 5ft. apart horizontally 
and vertically to prevent the side walls from moving forward before 
the invert is in, and if this precaution appears to the engineer to 
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be insufficient then such extra precautions as he may require must 
be taken. As it seems probable that but little water will be met 
with except in sinking for the rudder wells and apron, the excava- 
tions for these must be left until the rest of the work is well advanced 
in order that the foundations may be kept as dry as possible. 
The cofferdam which is to shut off the site of the dock from the 
river shall be composed of 12in. by 12in. guide piles placed 12ft. 
apart, and connected together by four 12in. by 6in. walings, be- 
tween which 6in. sheeting piles shall be driven, and in front of the 
apron this shall be carried to the full depth required for the per- 
manent sheeting. Part of the material excavated is to be employed 
in filling in behind the walls, and levelling up the surrounding 
ground, and the remainder tipped to such uniform lines and levels 
as may be die :ted in the adjacent meadow. In filling in behind 
the walls the greatest care must be taken to thoroughly ram and 
consolidate the earth, and in timbering against the brickwork to 
prevent injury to it. No piles situated within 20ft. of the per- 
manent work shall be drawn, but the same shall be cut off to a 
level of 18ft. below the dock coping. The material in front of the 
entrance shall be dredged or excavated to the level of the dock 
sill and battered up to such uniform slopes as may be directed. 
The contractor is to provide all necessary pumping machinery, and 
keep the excavation as clear of water as possible. The whole shall 
be taken out to the widths and depths shown on the drawings, or 


| to such other widths and depths as may be directed, but if the 
| contractor should excavate to any greater widths and depths 


than these, he shall at his own expense make good the same with 


| concrete as hereafter specified. 
both as regards his previous experience and financial condition, | 
| walls are to be lined with a 12in. thickness of clay puddle, which 


Puddle.—From the top of the clay to the coping level the dock 


shall be carefully prepared by cutting the clay up finely, and well 
treading and ramming it with just sufficient water. This puddle 
shall be well amalgamated with the clay below, and so placed 
against the backs of the walls as to prevent any water getting 
through to them. It shall be carried up in 6in. layers, and the 
earth backing to the walls raised at the sametime. Should any 
beds of sand, gravel, or other previous strata be met with, same 
shall be taken out to a distance of 12in. behind the walls, and 
replaced with puddle made in the above described manner. 

Concrete.—The concrete shall be composed of one part of Portland 
cement to ten parts of ballast which has just sufficient sand in it to 
make the whole one solid mass. The exact proportion of sand to 
ballast will be fixed by the engineer. The cement and ballast shall 
be measured by gauges in order that the true proportions between 
them may be always insured; they shall be then well raked 
together, turned over, and perfectly mixed, and just sufficient 
water having been added, the whole shall be turned over again, 
tipped into the work, and well rammed against the brickwork and 
earth or boarding. Should water be met with in any part of the 
work, the greatest care must be taken to prevent the cement 
getting washed out. In certain cases, the concrete may be lowered 
through the water in boxes and then deposited, but in general the 
excavation will have to be pumped dry. 

Mortar.—The mortar shall be composed of one part of Portland 
cement to three parts of sand, measured as in the case of concrete. 
It shall be thoroughly well mixed together in a steam mortar mill, 
and used perfectly fresh. For the altars, copings, steps, timber 
slide, ane stonework the proportion shall be one of cement and two 
of sand. 

Brickwork.—The walls shall be faced with l4in. and 9in. work 
alternately, three courses of the one following three of the other, 
as shown, and the face shall everywhere be formed of Staffordshire 
blue bricks in alternate heading and stretching courses. The 
bricks shall be laid in old English bond, in a thorough workmanlike 
manner, and no joint shall exceed gin. in thickness. No more than 
18in. of brickwork shall be raised before the concrete is 
filled in behind, and the unfinished ends of the work are to 
be carried up, raking to insure a good joint with what is 
afterwards added. Every course shall be thoroughly flushed 
up with mortar, the bricks shall be well wetted before use, 
and plenty of water used in the work itself when required 
by the engineer. Generally speaking the walls are to be 


constructed in the most substantial way, and so as to everywhere | 


give a neat and workmanlike appearance on the face. The heading 
joints must be truly vertical above each other, and the horizontal 
joints perfectly straight and regular, and all cutting shall be neatly 
done, ‘The invert shall consist of five 4} rings of brickwork, the 
upper one of which shall be blue; heading courses to bond adja- 
cent rings shall be put at not more than 6ft. distances. The fore- 
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work rudder wells and relieving arches abutting on the cast ircn 
invert blocks are to be of Staffordshire blue bricks. All the angles 
and quoins shall be of bull-nosed blue bricks ; the steps and upper 
altar of 14in. by 6in. by 6in., and the two lower altars and coping 
of 18in. by 6in. by 6in., bull-nosed Staffordshire blue coping bricks 
chequered on the top; the sides of the timber slide at the head of 
the dock, of 16in. by 12in. by 3in. blue Staffordshire kerb bricks ; 
the skew backs to the relieving arches at the keel blocks, of pur- 
pose made Staffordshire blue bricks, and the paving between 
copings at the entrance also of chequered blue bricks. No bricks 
are to be laid in frosty weather, and where the work is liable to be 
injured by frost, the joints shall beraked out and afterwards neatly 
pointed ; otherwise they shall be pointed as the work proceeds. 
On completion the whole shall be well washed on the face, and any 
injury from timbering or any other cause repaired. The entrance 
is to be formed with a batter of 1 in 6, and the battering portion 
shall be well bonded into the vertical. In plan the side walls are 
to be formed to true curves of 1600ft. and 200ft. radius, ending at 
the upper end in straight lines. An iron ladder is to be built in 
on each si¢e at the entrance, and also five bollards in the positions 
indicated. A chase Qin. wide and Qin. deep is to be made across 
the dock, at the centre of the outer rudder well, to carry the pipes 
from the pump wells, and holes the same size shall be left just 
under the coping for the same purpose. The quoins to the copings 
may be of purpose made bricks or of the same stone as the caisson 
groove. The bricks in the timber slide shall be laid with great 
care, and with true lines and curves, so as to give the least possible 
obstruction to anything that may have to be sent down it. The 
bollards and ladders are to be built into the work as shown, and 
all made good round them. 

Ballast and sand.—The ballast and sand shall be perfectly clean, 
and free from all loam and clay. No stone used shall be more 
than 24in. in size any way, nor less than lin. The sand shall be 
sharp and coarse, and must be washed if found to be at all dirty. 
By the term “ballast” is meant the mixture of stones and sand, 
in the approved proportions. 

Portland cement.—The cement is to be Portland cement of the 
best quality, and from manufacturers approved of by the engineer. 
It shall be well burnt and finely ground, and weigh not less than 
1121b. nor more than 120]b. per bushel, the bushel measure being 
filled from a hopper lft. above the top and then struck off. It 
shall pass through a sieve 1600 of meshes to the inch, and leave no 
residue behind. If found necessary, it shall be spread out 3in. 
thick for a week before use on a wooden floor, and be turned over 
three times during the week. It shall, after having been set one 
day in the air and six under water, sustain a tensile strain of 
250 lb. per square inch. Samples shall be taken out of each cargo 
or consignment, and should these fail to sustain the strain the 
whole cargo will be rejected. ‘his test will, however, not free the 
contractor from any liability to restore any work which may fail 
owing to a defect in the cement. 

Bricks.—The bricks for the backing and invert shall be sound 
and hard and well burnt, and of the same size as the blue bricks. 
The facework shall be of Staffordshire ware blue bricks. Secondly, 
these shall be thoroughly hard, sound, well burnt, well shaped, and 
blue in colour on all sides, The bricks shall be of such size as to 
make in the work with the gin. joints 9in. x 44in x 3in. If 


for, but if smaller are allowed to be used, the same shall be mea- 
sured and a deduction made accordingly. The copings, kerbs, and 
bull-nosed quoins shall be of the best quality and regular in shape. 

Stonework.—The caisson groove at the entrance shall be of 
Kentish rag or other approved stone which has been proved to 
stand rough usage and sea water without injury. The meeting 
faces shall be worked to perfectly true and square lines, so that 
perfectly water-tight joints may be made. The stones shall be as 
nearly as sible of the sizes shown on the drawing, but care 
must be taken to make them fit in with the courses of brickwork 
without cutting the latter. They are to be neatly tooled on the 
face, and any that are clipped or otherwise injured during the 
progress of the work or term of maintenance are to be removed 
and replaced. 

Tronwork.—The wrought iron in the ladders, bolts, &¢., is to be 
free from all cracks, splits, and scale, and capable of sustaining a 
| tensile strain of 22 tons per square inch. The holding-down bolts 
| to the bollards are to be of lin. round iron; their ends and the 
| nuts shall be cut with a clean and strong Whitworth thread. The 
ladders are to be made as shown, the ends of the gin. bars are to be 
turned down to jin., passed through jin. holes in the 2in. by gin. 





larger are used the extra size not being required will not be paid . 
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pieces, and rivetted over. The topand bottom rounds to be made so 
as to take out if necessary. The holding-down bolts to the bollards 
to be fastened to wrought irons, as shown. The castings are to be 
clean and sound, true in form, and exactly to the drawings and of 
equal thickness throughout, except where shown. Notice is to be 
given to the engineer when and where the casting is to be done, 
and test bars, fin. square, 2ft. long, are to be supplied to him cast 
of the same metal, and at the same time, and if these do not sus- 
tain a tensile strain of 8 tons to the square inch, the castings shall 
be rejected. Five cast iron bollards and thirty-three keel blocks 
are to be supplied, also six additional castings similar in shape to 
the keel blocks, to take the thrust of the arches between rudder 
wells. All iron work is to be scraped clean, and to receive four 
coats of lead oil paint, finished to such uniform colours as may be 
directed. The form of tender we do notreproduce. Tenders to be 
sent in to Mr. R. M. Parkinson, 15, Great George-street, West- 
minster, on or before the 29th inst. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 
GROYNES ON SHIFTING BEACHES. 

Sin,—Allow me to make a few comments drawn forth by the 
remarks of your correspondents. The facts noted by Mr. Black 
are plainly in favour of the open groynes. As the water passes 
reed through them it does not heap up or fall over their tops as 
he describes is the case with solid groynes, and therefore the wash- 
ing away of shingle cannot take place. A run of water along the 
face of the open groynes is impossible, as is illustrated by the 
action of waves against the solid arm of a harbour when compared 
with their action against an arm constructed of open timber work. 
With regard to the opinion expressed by ‘‘J. N.,” it is doubtless 
true that shingle is deposi during off-shore winds, because 
there is a lack of power to drive it down the beach again. This 
does not, however, prove my statement to be incorrect, that the 
waves carry shingle in the direction of the wind up the incline of 
the beach. Again, he says on-shore gales scour the shingle away. 
The fact being that the waves produced by on-shore gales in 
returning down the beach drive the shingle down and spread it 
over a wider belt parallel with high-water mark, ready for any 
change of wind to run it up the beach again. 

As the advocate of open groynes, I must object to Mr. Gallon’s 
proposal to use gratings with swivel bars parallel to the shore. 
Assuming that the waves forced up the bars and some shingle 
passed through, it could not all get clear of the grating so as to 
allow the bars to swing back. The consequence would be that 
even during the first tide that shingle was thrown against the 
gratings the bars would become fixtures at different angles. The 
extra trouble and expense would therefore have been in vain. 


In my sketch in your issue of the 27th August, 1886, I described | 
roposed the use of open groynes parallel to the line of | 


how I had 
shore in addition to those running down the beach. These, how- 
ever, were to be fixed gratings with a backing of shingle filled in 
with shovels. This proposal, | think, quite obviates the objection I 
have pointed out with regard to the use of swivel bars. 
A. Dowson. 
3, Great Queen-street, Westminster, July 30th. 





ENGINEERS IN THE ARGENTINE REPUBLIC. 


Sir,—Much railway work is both on hand and planned. 
**G. LC.” will find some information on the subject in the trade 
of the Argentine Republic, Abstracts of Consular and Diplomatic 
Reports, ENGINEER, November 18th, 1887, page 405. The British 
Secretary of Legation recently reports:—Amongst other things 
draft concessions for numerous lines of railway, many of them not 
likely to pay for generations to come, are before Congress for 
approval. A similar condition of affairs has generally ended ina 


financial crisis, but it is possible that speculation may return to | 


legitimate channels without the shock of financial disaster.  C. 


Westminster, S.W., July 31st. 





THE DYNAMICS OF A PARTICLE. 


Sir, — Will you permit me to ask a question which deals with the 
dynamics of not one particle, but a multitude, and which has 
nothing whatever to do with Newton's third law. 

The energy stored in any particle or group of particles is ex- 


pressed by the formula Bl It will be seen then (1) that the 


“9 

power of doing work possessed by the moving particle varies as 
the square of its velocity, and (2) that the work required to impart 
a given velocity to a particle varies as the square of the velocity. 

A pound of air is set in motion through a conduit or trunk, at a 
velocity of 100ft. per second. Its energy is, omitting fractions, 
156 foot-pounds. The trunk, though, which it is moving, has an 
area of 2 square feet. 

This area enlarges to 4 square feet, and the velocity with which 
the air moves falls to 50ft. per second, and the energy of each 
pound to 39 foot-pounds. 


Will any of your readers tell me what has become of the 156- | 


39 = 117 foot-pounds ! 


Expansion will not provide the answer, because the work of | 


compression which was done by the fan or blowing engine exists 
quite distinct from the work of imparting forward motion to the air 
after it was compressed, and for the same reason heat cunnot 
come into play. 
The important bearing of this problem on the theory of fans is 
my excuse for putting the question. MINER, 
Huddersfield, August 7th. 


Sir,—In reply to ‘‘ X. Y.’s” first query, the answer is decidedly 
Yes. This dixposes of his Queries 2, 3, 4, and 5. With reference 
to bis sixth query, if the piston be once set in motion at a velocity 
of lft. per second, it will continue to move at that speed by the 
first law of motion so long as the upward and downward pressures 
are in equilibrio ; but if the piston be initially at rest and the 


upward and downward pressures equal, by the same law it follows | 
With | 


that it will not commence to move, but will remain at rest. 
reference to his second illustration, of the cart and the horse, the 
traces by supposition pull the cart forward with a force of 150lb., 
and the horse backward with anegqual pull. This being so, in what 
way does ‘‘X. Y.” suppose that the backward pull of the traces on 
the horse can hinder their forward pull on the cart from maintain- 
ing it in motion when once started, or prevent the starting of the 
cart if initially at rest ? H. CHERRY. 
Birmingham, July 31st. 
Sin,—Here are two weights of two and one ounces respectively. 
I place them three half inches apart, and holding them in position 
with a finger on each, strain a thin rubber band round the two. 
Now the stretched band, in its effort to relax, affects both weights 
equally—that is, tends to draw them together, not with equal 
velocities, but with equal quantities of motion. I release them by 
raising my fingers; they rush together; I measure the point where 
they meet, and find that the two ounces have moved }in., the one 
ounce lin., 2x 4=1x1. Now if I call the wotion of the two 
ounces action, the word reaction will conveniently denote the oppo- 
site motion of the one ounce; it is not the same as resistance, no 
idea of rest, of opposition to motion, as Mr. Lyle contends, is in- 
volved ; the reaction is necessary to the action, no motion can take 
aes without it; we can see this if we stretch the band as before, 
nut omit the second weight. Newton, in his third law, affirms the 
universality of this dual aspect of force and motion; in the corol- 
laries he follows out various consequences of the law; that it is 
peeible to be unaware of its existence is simply because in most 





| cases the earth itself is one reacting mass, and divided by so vast a 
mass, the motion of man’s greatest structures is numerically 
nothing, not measurable by the most refined appliances. Thus in 
the horse-and-cart illustration, besides the stress in the traces 
which retards the horse just as much as it accelerates the cart, 


of the motion was not to be found in the traces. 
garten; there may be complexities in the big world, but are we 


reed so far? W. A. S. B. 
Gerrard's Cross, August 7th. 





THE NEW SCOTCH EXPRESS, 

Sirn,—In my previous letters on this subject I dealt with the 
accelerated Scotch service as it stood during July. I will not 
| further remark on the July service, except to state that a few days 
ago I was furnished with the official times of arrival of these trains, 
| as follows :— . 
| (a) From June Ist until 8th July the London and North-Western 
| nine hours’ train-— due Carlisle 4.40—averaged arriving 4.38 to 4.39, 
and on only one occasion was late—4.42. 

(8) The Caledonian Railway, due Carlisle 12.12, was never late 
between the above dates, and averaged arriving 12.9 to 12.11 

(y) The Midland Railway and G. and 8.W. trains, due Carlisle 
5.16 and 12.55 respectively, were often in at time and before time, 
but more frequently a few minutes late, not in any case, however, 
exceeding eight, Midland, and three, G. and 8. W. 

(5) The arrivals at London show (1) the London and North- 
Western daily arriving before time, and (2) the Midland Railway, 
due 7.45, varying from 7.43 to 7.55. 

It will thus be seen that, although the Midland Company’s record 
is a good one, it will not bear comparison with the North-Western, 
which, asa record of punctuality, is simply phenomenal. A few 
days ago, however, the North-Western Company—whose action in 
June was the prime cause of all these accelerations—announced 
that the 10 a.m. would make Edinburgh in eight and a-half hours. 
The 10 a.m. is split at Preston, and the Edinburgh portion goes on 
after a twenty minutes’ stop for dining. It runs from Preston to 
Carlisle, ninety miles, in 105 minutes; and from Carlisle to Edin- 
burgh, 101 miles, in 118 minutes. It may safely be said that speed 
like this has never, on the ground of merit, been appreached in 








there are the stresses between the animal's legs and the ground; | 
though it surely did not require a Newton to tell us that the cause | 
I have tried thus | 
to explain the meaning of reaction as understood in the Kinder- | 


Tamworth four minutes before her appointed time, Stafford about 

six minutes before time, and had reached Crewe not only in 
| excellent time, but also in first-rate order, thus adding another to 
| the many already-given proofs of the genius of Mr. Ramsbottom. 
| The fact that this class of engine has been built over twenty years 
ago, and that one of the class was yesterday booked to run the 
longest and the fastest run in the world, speaks for itself. 

August 7th. ANTIQUARY, 





Sir,—Concerning your recent correspondence on above, I was 
| about sending you a copy of my journal of the running of the 
, West Coast day Scotch express from Euston to Glasgow on its first 

accelerated trip on the Ist June, which I specially made by it. I 
| now, however, refrain from doing so, since [ read, from a copy of 
| the Zimes before me, that the performance of June Ist, won- 
derful as it was considered at the time, is now, however, to be 
dwarfed into a mere nothing by the announcement that on and 
after to-day the same train will make its journey to Edinburgh in 
but eight hours, instead of nine as before. I can positively hardly 
| believe that the printer has not made some error in setting up the 
| type when I read such a startling statement, which I perused 

several times over before I could credit its truth, and even now 
can hardly believe its possibility. 

After I made my journey to Glasgow two months ago—which I 
considered at the time one of the best long distance railway per- 
formances which had ever come under my notice—I bethought 
myself, on looking carefully over the running of the train, whether 
any further acceleration would be reasonably possible, and came to 
the conclusion that, having regard to all circumstances, ten or 
fifteen minutes at the very outside would be about as much—and 
a great deal too—as a “‘ big compound” or any other engine could 
manage over such roads as Preston to Carlisle and Glasgow. My 
meagre conjectures have been, however, exceeded by just three- 
quarters of an hour, sixty minutes having been cut off the running 
time of the train at one blow. I can only hold my breath with 
amazement and wonderingly await the result. 

Though I think, in the face of the present arrangements, sending 
the full running of the old train would be a mockery almost, { 
purpose just quoting a few details from my journal to try and give 
some faint idea of what the speed of the new one must be. I will 
say no more at present save remarking that I think, with the new 
West Coast Edinburgh express commencing to-day, railway travel- 


Mins. 











| England or anywhere else. 
| 514 miles per hour over this extremely hilly road is enough to 
take one’s breath away. To properly gauge the merit of this work, 
one has but to compare it with the two best specimens we can cull 


gradients. 


and when their train is put side by side with the Manchester to 
Leicester train—both will be of similar weights—it is seen at once 
that no comparison is possible. 

The Great Northern has just advertised an express to Edinburgh 
in eight hours, but, at the time of writing, the intermediate times 





it will equal in merit the Preston to Edinburgh run on the West 


to the London to Preston of the North-Western. I should be glad 
| of a detailed timing of the seventy-nine minutes’ run from Rugby 
| to Willesden, quoted in your last. o. 2. © 

| Jondon, August 7th. 





Sirr,—I dare say your readers would like to have a few facts 
| about the latest doings of the two rival routes in the railway race 
| from London to Edinburgh. The East Coast having announced 
that from the Ist August the ‘‘Flying Scotsman” would get to 
Edinburgh in eight hours, on that day it performed the 392} miles 
in 7 hours 57 minutes. On the same date the West Coast had 
announced an acceleration of half-an-hour, undertaking to get to 


noted about this acceleration of half-an-hour is that it was all made 





by Messrs. Neilson and Co., of Glasgow, and which was exhibited 
| at Edinburgh in 1886. 


| next day the West Coast announced that they would run their 400 
| miles in eight hours from the 6th August. What time of this eight 
hours is actual running, I cannot say, but when the East Coast 
take 7 hours 57 minutes for their 392) miles, the actual running 
time is 7 hours 22 minutes, 

The eight hours’ journey on the West Coast route is managed by 
having only three stoppages—Crewe, Preston, and Carlisle. The 
run to Crewe is 158 miles, the longest run without stop in the 
world by twelve miles, there being one of 146 miles from Fort 
Wayne to Chicago, on the Pennsylvania Railway. The London and 
North-Western allow themselves 3 hours 5 minutes for this run. 
But the most wonderful thing of all is the Caledonian doing 101 
miles—which is the exact figure—in 108 minutes, from Carlisle to 


| Edinburgh, over two rises, one of 1015ft. and the other 870ft. in | 


| height. This is what they are supposed to do it in, but whether 
| they have done it or not I do not yet know. 

Since writing the above, I see the West Coast have done the 
journey in 7 hours 52 minutes. Leaving Euston at ten, the train 
reached Crewe in 176 minutes for 158 miles ; Crewe to Preston, 
51 miles, in 51 minutes exactly ; and it arrived at Carlisle eight 
minutes before time. The Caledonian ran the train the 101 miles 
from Carlisle to Edinburgh in 105 minutes, over the two hills men- 
tioned above, and in a drizzle of rain. 

Two other good pieces of running were done, on the London and 
North-Western Railway, by this train, viz., 54 miles from Nun- 
eaton to Atherston, in 44 minutes, and 164 miles from Bletchley to 
Blisworth in 15 minutes. I think your readers will agree with me 
that this great race is most interesting. 

Norman D, Macbona.p, 

Coll-Earn, Auchterarder, August 7th. 





Sir,—As a subscriber of some years’ standing to your valuable 
journal, I beg to ask your acceptance of the following information, 
which I trust, if you think it worth insertion, will interest some 
at least of your readers. 

The ‘Accelerated Edinburgh Express” left Euston Station 
yesterday morning at ten o’clock on its maiden journey of 158 
miles to Crewe without a stop. The load was composed of four 
eight-wheeled coaches, and was worked by the Marmion, one of Mr. 
Ramsbottom’s seven-feet-six engines. ‘The start was made to time, 


and on making diligent inquiries later on in the day, I was in- 
formed on the best authority that this engine had passed through | 





Even with a light train, to run at | 


from the Midland Railway—a line admittedly good on heavy | 


The Caledonian road is, on the face of it, the hardest of the lot, 


are not published. The booked speed, however, is certain to be | 
remarkable. I should scarcely think that at any part of its journey | 


| Coast, but its timing over the London to York piece will be superior | 


Edinburgh in eight and a-half hours. On the Ist August they | 
actually took 8 hours 33 minutes for the 400 miles. The fact to be | 


on the 190 miles from Preston to Edinburgh, ninety miles of London | 
and North-Western Railway, and one hundred miles of Caledonian | 
Railway, which hundred miles was covered in 118 minutes, by the | 
7ft. inside-driver engine, designed by Mr. Drummond, and built | 


On the 2nd August the “‘ Flying Scotsman” repeated its 7 hours | 
57 minutes, and the West Coast took 8 hours 24 minutes. The | 


Company. From To Miles. Speed. Gradients against the train. 
( (15 miles of 1 in 120. 
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ling may almost be considered to have attained to the zenith of 
performances. 


| Abstract from Journal of Running of Down West Coast Day Scotch 
Express from Euston to Glasgow, Friday, 1st June, 1888, being the 
first day of the nine hours acceleration. 


Left Euston to time; arrived Willesden 1 min. before time ; Willesden 
to Rugby, 77} miles, average 52}; arrived Rugby 2min. before time. 
First 26 miles to Tring 1 in 330 up. Quickest: Tring to Leighton, 63; 
Blisworth to Rugby, 55. 

Rugby to Stafford, 50} miles, average 58]; passed Stafford 2 min, before 
time. Quickest: Nuneaton to Tamworth, 61; Tamworth to Stafford, 60, 
| Arrived Crewe 1 min. before time. 

Crewe to Preston, 51} miles, average 52; arrived Preston 1 min, before 
time. Quickest: Acton Bridge to Warrington, 59. 

Preston to Cerlisle, 90} miles, average throughout 49; left Preston 
| 1 min. late and reached Carlisle 1 min, befure time. Preston to Carnforth, 

average 534; Carnforth to Grayrigg, average 45} up 20 miles 1 in 126; 

Grayrigg to Tebay, average 554; Tebay to Shap Summit, average 314 up 

| 54 miles 1 in 75; Shap Summit to Penrith, average 60; Penrith to Wreay, 
average 57. Quickest: Hest Bank to Carnforth, 68, 

Carlisle to Glasgow, 102} miles, average throughout—stop at Strawfrank 

| Juuction, Carstairs—49 ; left Carlisle z min. late and arrived at Glasgow 

2 min. before time. Carlisle to Beattock, average 49; Beattock to Sum- 
| mit—bank engine—averaged 374 up 10 miles 1 in 80; Summit to Straw- 
frank, averaged 574; Strawfrank to Rutherglen, averaged 49}. 

Remarks.—Engines : Euston to Crewe, 2063 Huskiason, large compound 
—December, 1885 ; Crewe to Carlisle, 410 City of Liverpool, large com- 
pound—April, 1886; Carlisle to Glasgow, 123 Caledonian Railway, 7ft. 
single. Load: Seven 8-wheeled bogie vehicles = 10} ordinary. 11 min. 
run under time throughout whole journey. Total running time, Euston 
to Glasgow, 401 miles, 7 hours 57min, Weather fine threughout the day. 


Ravensdale Park, Co. Louth, J. G. BUTLER, 
August 6th. 





A NEW STEAM ENGINE, 


Sir,—Replying to Mr. Turner's letter of the 10th inst., the 
statement of an efficiency of only 51} per cent. in an admittedly 
| good triple expansion engine arrested my notice, having given 
some attention to this matter, and finding the average to be over 
60 per cent. As the initial weight of steam in its progress through 
| a series of cylinders is expelled from each cylinder in succession 
| before it fills the next, its volume when in the final cylinder, com- 
| pared with what it had in the initial cylinder, denotes its 
| expansion, independent of the number of intervening cylinders it 
| may have passed through. Engineers seem aware of this, and 
| have no hesitation in employing any number of cylinders as far as 
| mere expansion is concerned ; but if Mr. Turner’s method is 
| correct, any compound engine is a departure from efficiency, and 
| the more the number of cylinders employed, the greater the 
| theoretic loss) When I.said theory itself could not draw an 
expansion line over the train of diagrams as illustrated, where 


+ 264 + 7112 
; ts — ) there shown 
5d 


| the graphic expansion of 194 (= 
7.119 

against the 13 ( = a ), which I stated stands against a ter- 
minal pressure of about 11]b., shows my calculation of thirteen 
expansions was not far from the mark. The general formula 
employed is a well-known one. ‘‘6,” by error in place of ‘‘9,” 
may have disguised it. 

Very apropos to this discussion, THE ENGINEER of the 10th inst., 
on page xxii., has a diagram showing the comparative efficiency for a 
compound engine. The efficiency here appeals to the eye at once, 
and the makers, I am sure, would resent the dislocation of the 
diagrams and expansion curve by the summary method advocated. 
As to efficiency due to hot air, Mr. Fothergill, in his paper on 
“Forced Draught,” stated he found little practical benefit from a 
hot-air supply co with its cost, But in the engine in 
question this is a necessity, as the cylinders must not be undul 
cooled by a cold supply. membering the trouble we had wit 
only slightly superheated steam versus lubrication, and the 
abandonment of a real benefit from this cause, makes me think, 
when we come to larger engines than that experimented upon, the 
increased consumption of lubricant will be more apparent. My 
criticisms have nothing to do with the real efficiency of the engine, 
nor are they against the smali amount of fuel indicated ; and if Mr. 
Turner can maintain this, I have no doubt his engines will be the 
success his ingenuity and labour so well deserve. W.S. 

Liverpool, August 14th, 


THE WASTE OF LOCK WATER. 
Sin,—As there still appears to be considerable misunderstanding 
as regards this question, may I venture to ask for a little of your 
valuable space to endeavour to clear it up? I should say that all 
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your correspondents have stated isolated portions of the true state 
of the case, but none have put it in a complete and comprehensive 
manner. What is evidently required is a general rule for 
determining the total waste of water in passing vessels up and 
down through a lock, and to get at a true result the tonnage 
passing up and down must be considered together. For the sake 
of clearness let us consider the upper reach only of a canal and 
the locl: leading out of it, for it is manifest that the waste must 
ultimately come from the upper reach. It may be stated, as a 
general rule, that the waste of water each time the lock is filled 
and emptied again equals one lockful of water—i.¢., the capacity of 
the lock between high and low-water levels—plus the tonnage 
yassed up, and minus the tonnage passed down. I believe this can 
28 best proved by an example. Let the upper reach of a canal— 
empty of vessels—contain 1000 tons of water. Let the lock, when 
full, contain 100 tons, and when empty—by ‘ ry ”" I of course 
mean when the water is lowered to the level of the lower reach— 
50 tons, a ‘‘lockful” of water will then be 50 tons, Let us now 
bring up a vessel displacing 10 tons, and see the effect. The lock 
being empty, the vessel is brought in, and in coming in displaces 
10 tons ~ | water, which goes out of the lock into the lower reach. 
The quantities are now, therefore: Upper reach, 1000 tons of 
water ; lock, 40 tons water and 10 tons shipping. The water in 
the lock is now locked up, to do which, one lockful of water, 
= 50 tons, must be drawn from the upper reach. When they are 
ready to let the vessel out of the lock, the quantities will stand : 
Upper reach, 950 tons of water; lock, 90 tons water, 10 tons 
shipping. The vessel is now taken into the upper reach, displacing 
from there 10 tons of water, which runs back into the lock to fill 
the space just vacated by her. The quantities are now: Upper 
reach, 940 tons of water and 10 tons of shipping ; lock, 100 tons of 
water, 


Let us now suppose that the vessel discharges her cargo and goes 
down again light, displacing, say, 2 tons. The quantities will 
now be—upper reach, 940 tons of water, and 2 tons shipping; 
lock, as before, 100 tons water. She now goes into the lock, 
making the quantities—upper reach, 942 tons of water; lock, 98 
tons water, and 2 tons shipping. The 50 tons of water previously 
run into the lock are now run out, and the water lowered to the 
low level, and the vessel goes out into the lower reach. What has 
been the waste of water! Clearly 58 tons; for whereas there were 
formerly 1000 tons in the upper reach, there are now only 942 tons 
—that is, the waste of water has been—one lockful (= 50 tons) 
4 the tonnage passed up (= 10 tons — the tonnage passed down 
(= 2 tons); that is, 50 + 10 - 2=58 tons, It may be, then, thus 
stated generally :— 

Let C = one lockful of water, 

T = total tonnage passed up, 
t= do. ssed down, 
N = number of times the locked is filled and emptied, 
W= waste of water from the upper reach. 
W=NC+ tT -t. 

In writing the above I have taken it for granted that no one now 
disputes the fact that the actual water withdrawn from the lock is 
a constant quantity, and is always equal to the capacity of the lock 
between high and low-water level—that is, one lockful (= in the 
example given 50 vor, Tig matter what the tonnage passed through. 
In any case, this ma very easily demonstrated. 

Let C = water in Jock when full and no vessel in, 

Ci= do. empty do. 
W = water withdrawn from or filled into the lock in order to 
empty or fill it, 
W=C-Cl, 
If there be passed through the lock vessels of a tonnage T, the 
equation, of course, becomes 
W=(C -T) -(C1-T) 
=C-T - Cl4+T 
= C - Cl, 
That is the same as when no vessels were in. 
August 5th, M. F. W. 


Sir,—The letters in your last weok’s issue display on the part of 
the writers a very imperfect knowledge of the subject in hand. | 
will not attempt to deal with their erroneous opinions in detail, as 
in doing so I should occupy too much of your space, but I would 
like to ask “ Aquarius” if more work is done by lowering a boat in 
a lock than by ay my | a lockful of water! If not, does the 
latter operation result in the raising of water from the low to the 
high level? I will concede this, that if the lift of a lock is less 
than the boat’s draught, and the displacement greater than the 
volume contained in the lock chamber between the high and low 
levels, then in passing a boat down such a lock some water is 
actually transferred from the low level to the high level; but it 
does not rise, it simply takes up a different position horizontally. 
This hypothetical case may surprise some of your correspondents, 
but it is capable of practical proof. The question, however, is, in 
an ordinary canal lock, what expenditure of water is required to 
pass a boat through it! I think bya few figures I can demon- 
strate the truth of the formule given in my previous letter. Let 
it be granted that a lockful of water = 150 tons and that the dis- 
placement of a boat = 50 tons, A down boat arrives at the lock 
and finds it empty; 150 tons of water is thereupon run into the 
lock, the boat enters, and the head-gate is closed. There is now 
only 100 tons of water in the lock, which is the quantity required 
to lower the boat into the low level. An up-boat arrives at the 
lock and finds it empty, the boat enters and displaces 50 tons of 
water—which cannot be replaced from the low level, as the tail- 
gate is closed—150 tons of water is then drawn from the high 
level, the boat leaves the lock, and 50 tons of water run in. A 
total of 200 tons has therefore been abstracted from the high level. 
Of course, if the boats are alternately ding and d ding, 
and if they are of equal displacement, then a pair of boats will 
consume exactly one lockful of water. I have disregarded the 
question of variation of levels of the two canals, and have 
assumed that in one case there is a constant feed, and in the other 
a discharge weir. Ye 

Birmingham, August 7th. 








Srr,—The letter of ‘‘ Aquarius,” in your issue of the 3rd inst., 
renders ‘‘ confusion worse confounded,” and his inference to a fly- 
wheel equalising the matter is too profound for me and beyond my 
comprehension. 

Let us examine the modus operandi of passing a vessel down 
through a lock, and the same vessel up it, which is as follows:— 
The lower gate is closed, and the lock filled from the upper 
reach. On attaining a level the upper gate is opened, and the 
vessel moved into the lock, returning to the upper reach water equal 
to her displacement. The upper gate is now closed, the lock 
emptied, and the vessel moved into the lower reach, water flowing 
into the lock from the lower reach equal to her displacement. The 
condition of the lock is now the same as before it was filled from 
the upper reach, the quantity of water used being one lockful, less 
the vessel's displacement. 

We now reverse the process. The vessel from the lower reach 
re-enters the lock, water equal to her displacement flows from it 
into the lower reach, the lower gate is closed, the lock filled, and 
the vessel moved into the upper reach, water equal to her dis- 
placement flowing into the lock from the higher level, and the 
water used being one complete lockful. 

It follows that, in going down, one lockful, less the capacity of the 
vessel, and in going up one complete lockful, was required. It also 
follows that on the downward passage a large vessel requires less 
water than a smaller one; but on the upward passage the quantity 
required—a complete lockful—is constant, and is not in any way 
affected by the size of the craft. 

In a succession of locks of equal size and lift; one lockful of water 
less the displacement of the vessel, will take her through any 
number of locks on her downward passage; but with an ascending 





vessel the case is different, as a complete lockful is then required 
for each lift, irrespective of the displacement of the vessel. 
Newport, Monmouth, August 7th. 





Sir,--If x = the capacity of a lock from the level of the water in 
the lower reach to the water level of the upper reach, and v = dis- 
placement of any craft, then the water used by a craft coming 
down, if she is one of several working in the same direction, is 
(« —«¢) The water used by a craft going up, if she is one of 
several working in the same direction, is (x + v). But if the craft 
are being worked alternately, i.¢., first one going up, then one 
coming down, and if v = the displacement of the ascending craft 
and v, = that of the descending craft, then the water used for the 
double operation—a boat up and a boat down—is (x + v — 2). 

‘‘Tgnoramus” must have been very much amused at the clouds 
of errors and misconceptions with which some of your corre- 
spondents have tried to enlighten him. ‘J. H. T. T.” is simply 
hopeless ; when he did make one correct statement, in his letter of 
July 28th, he hastened to add, ‘‘this is clearly absurd.” Delightful! 
Our misty friend, ‘‘ Aquarius,” is partly right in a particular case 
only, viz., when v is greater than x, for then a quantity of water 
equal to (v — x) is positively forced from the lower reach into the 
upper by acraft coming down. But it will be seen at once that for 
v to be greater than z, the lift from one reach to the other must 
be less than the depth of water over the upper sill. Tommy, 

London, August 8th. 


INLAND NAVIGATION, 


Sir,—We have been requested by the Frankfort Committee to 
call your attention to the Third International Congress upon Inland 
Navigation, which will be held at Frankfort-on-Main from the 19th 
to the 25th August next. 

All accepted papers dealing with the various questions affecting 
inland navigation will be distributed four or six weeks before the 
opening of the congress to all who have notified their intention of 
attending; and at the congress the author of a paper will refer 
shortly to its contents, and the discussions on papers will take 
place in the German, French, and English languages. 

An exhibition of plans, models, &c., will also be held, and 
excursions will be organised to inspect the various navigation works 
at Frankfort, Mayence, Mannheim, &c. 

LEE LA TROBE-BATEMAN, 

18, Abingdon-street, London, 8S. W. 
MARSHALL STEVENS, 

42, Deansgate, Manchester. 


July 2nd. Honorary Corresponding Secretaries in England. 





TECHNICAL KDUCATION, 

Sin,—A comparison between the views now held upon technical 
education by Professor Huxley, as quoted by Nature, and those 
held by him some years back, may interest your readcrs, 

In an address delivered by the Professor to the Working Men’s 
Club and Institute Union on the 1st December, 1877, a report of 
which appears both in the next number of the Mortnightly Review, 
and in the Popular Science Monthly for March, 1878, occurs the 
following remarks :—‘‘The workshop is the only real school fora 
handicraft. The education which precedes that of the workshop 
should be entirely devoted to the strengthening of the body, the 
elevation of the moral faculties, and the cultivation of the intel- 
ligence ; and especially to the imbuing the mind with a broad and 
clear view of the laws of that natural world with the components 
of which the handicraftsman will have to deal. And the earlier 
the period of life at which the handicraftsman has to enter into 
actual practice of his craft, the more important is it that he should 
devote the precious hours of preliminary education to things of 
the mind, which have no direct and immediate bearing on his 
branch of industry, though they lie at the foundation of all 
realities.” 

‘“‘T think I shall have the assent both of the employers of labour 
and the employed to the proposition that no scheme of technical 
education is likely to be seriously entertained which will delay 
the entrance of boys into working life, or prevent them from con- 
tributing towards their own support as poll as they do at present. 
Not only do I believe that any such scheme could not be carried 
out, but I doubt its desirableness even if it were practicable.” 

ae who have to live by labour must be shaped to labour 
early.” 

“Instruction carried so far as to help the scholar to turn his 
share of mother wit to account, to acquire a fair amount of sound 
elementary knowledge, and to use his hands and eyes, cannot fail 
to be of service to all those who come under its influence.” 

‘*T know that I am expressing the opinion of some of the 
largest as well as the most enlightened employers of labour when 
I say that there is a real danger that from the extreme of no edu- 
cation we may pass to the other extreme of over-education of handi- 
craftsmen. And I apprehend that what is true for the ordinary 
hand-worker is true for the foreman. Activity, probity, knowledge 
of men, ready mother wit, supplemented by a good knowledge 
of the general principles involved in his business, are the making 
of a good foreman. If he possesses these qualities no amount of 
learning will fit him better for his position; while the course of life 
and the habit of mind ——— for the attainment of such learning 
may in various direct and indirect ways act as direct disqualifica- 
tions for it.” 

“The two things to be avoided are—the delay of the entrance of 
boys into practical life and the substitution of such book-worms for 
shrewd, handy men in our works and factories.” 

“‘The keeping at school of boys who are to be handicraftsmen 
beyond the age of thirteen or fourteen is neither practicable or 
desirable; and as it is quite certain that, with justice to other and 
no less important branches of education, nothing more than the 
rudiments of science and art teaching can be introduced into ele- 
mentary schools, he must seek elsewhere for a supplementary 
training in these subjects, which may go on after the workman's 
life has begun.” 

‘*T see the spread of scientific education about which I have so 
often permitted myself to worry the public become, for all prac- 
tical purposes, an accomplished fact. I have ceased to have any 
anxiety about the wealthier classes, Scientific knowledge is 
spreading by what the alchemists call a distillation per ascensum, 
and nothing now can prevent it from continuing to distil upward 
and permeate English society.” 

‘“‘The Government is already doing a great deal in aid of that 
kind of technical education for handicraftsmen which, to my mind, 
is alone worth seeking. Perhaps it is doing as much as it ought to 
do even in this direction.” 

The means alluded to by the Professor for the supply of 
technical education, with which he was so satisfied, and which 
was doing and had done such good work in that direc- 
tion, consisted in that mischievous institution, the Science and 
Art De ment at South Kensington. If an answer to Professor 
Huxley's opinion on technical education, as given in his article on 
the struggle for existence, and quoted by .Vature, were needed, no 
better one than his previous article, from which the above extracts 
are taken, can be framed or imagined. The two articles should be 
carefully studied together. The difference between them is re- 
markable, The former, for the most part, is clear and practical ; 
the latter seems to be the view of one who considers the existing 
state of things as hopeless, and that there is a chance of finding 
a way of escape through technical education, but is not altogether 
sure about it. C. 

Westminster, 8.W., Angust 14th. 





NEW ZEALAND AS A FIELD FOR EMIGRATION. 
Sir,—It would be a charity if you could put a line in your paper 
discouraging mechanical engineers and mechanics in general from 
coming here, Some short time ago a turner came to me with 





recommendations from Ipswich, and after doing all I could to get 
him employment, but without success, I found him in great dis- 
tress, too shy to come to see me because he had disposed of his 
clothes, &c. I eventually got him work as a trucker in a mine. 
Another, well-known in the Midlands, came here two years ago 
with wife and two children; after selling his goods and being 
unable to obtain work he lost his reason, and pitiably went about 
the house removing the boards to find money, clearly showing the 
mania and its origin. He was removed to the asylum and died 
there, and his wife is now supporting herself and children by teach- 
ing in a Government school. H. H. 
ellington, N.Z., June 26th. 





ROPE GEAR. 


Str,—Some practical men lately affirmed to me that in textile 
mills driven by ropes it was preferable to so place the engine as to 
have the ropes from the fly-wheel to the various shafts with the 
tight side on top, and a slack side on the bottom. This being 
exactly contrary to belt gear practice, and also to the teaching 
of several text-books I bave referred to, I should be glad if you 
would find space in your valuable paper to ventilate this subject, 
and hear the opinion of your more experienced readers, 

Manchester, August 12th. Rope. 





CAST STEEL ORDNANCE, 

Sir,—During the past month a steel cast gun was made from 
open hearth steel by the Standard Steel Castings Company, at 
Thurlow, Penna, by the method described to you in my letter of 
the 6th ult. The gun is of 6in. calibre, and appears perfect, and so 
far is considered satisfactory ; it is now at the Washington Navy- 
yard, at which shops it will be rifled and finished, and proved in 
competition with the gun made at Pittsburg from Bessemer steel 
by an analogous process ; 100 1b. projectiles will be used, with 50 Ib. 
powder charges until the guns fail. The results of these proofs will 
be the subject of further communication. The Pittsburg gun shows 
small defects which are not in the other one, and as far as appear- 
auces go the open hearth steel appears to have made the better 
gun, and is preferred. JAMES HENDERSON. 

New York, August 4th. 








IRON AND STEEL INSTITUTE. 


THE following programme has been issued of the autumn mnceting 
in Edinburgh :— 

Monday, August 20th.—The secretary’s office will be open in the 
library vestibule, the University, Edinburgh, from 3 to 7 p.m., 
for the issue of programmes, tickets,&c. 8p.m.: Council meeting 
at the Royal Hotel, Edinburgh. 

Tuesday, August 21st.—9a.m.: Secretary’s office open at the 
University. 9.30a.m.: Reception of the Institute in the University 
library hall. 9.45a.m.: Reading and discussion of papers in the 
natural history lecture theatre at the University. 1 p.m.: 
Luncheon ; arrangements have been made to provide luncheon at 
3s. per head in the examination hall at the University. In the 
afternoon a special free train, kindly provided by the North British 
Railway Company, will leave the Waverley Station, Princes-street, 
Edinburgh, for Broxburn Oil Works, which will be inspected. 
There will be alternative excursions to Leith Harbour and PBocks, 
to the collieries of the Niddrie and Benhar Coal Company, and to 
the Newbattle Collieries of the Marquis of Lothian. 8.30 p.m.: 
Conversazione in the Museum of Science and Art—behind the 
University—on the invitation of the Lord Provost of Edinburgh— 
the Right Hon. Sir Thomas Clark, Bart.—and the Town Council. 

Wednesday, August 22nd.—9 a.m.: The secretary's office will be 
open in the library vestibule of the University. 9.30 a.m. : Reading 
and discussion of papers. 1p.m.: Luncheon as on previous day. 
In the afternoon there will be an excursion by special free train to 
the Forth Bridge, which will be examined under the guidance of 
the resident engineers. 7 p.m.: Annual dinner of the Institute at 
the Waterloo Hotel ; tickets, 10s. 6d. each, exclusive of wine ; 
early application for tickets is requested. 

Thursday, August 23rd.—This day will be devoted to an excur- 
sion by special free train, kindly provided by the North British 
Railway Company, to Glasgow, where the International Exhibition 
will be inspected, on the invitation of the President of the Exhi- 
bition—Sir Archibald Campbell, Bart., of Blythswood—the Hon. 
the Lord Provost of Glasgow—Sir James King, LL.D.—and the 
Council of the Exhibition. The members will be entertained at 
luncheon in the Exhibition. 

Those members who propose to remain in Glasgow over Thursday 
night are reconmmended to make early application for hotel accom- 
modation. The chief hotels in Glasgow are—The St. Enoch’s, the 
Central, the Queen’s, and Maclean’s. 

PAPERS AND DIscUssions. 

Adjourned discussion on ‘‘ Continuous Moulding Machinery at 
the Works of M. Godin, Guise, France,” by Mr. James Johnston, 
Manchester. 

The following are new papers :— 

(1) ‘*On Testing Machines,” by the President. 

(2) ‘*On Manganese Steel,” by Mr. R. A. Hadfield, Sheffield. 

(3) ‘*On the Metallurgical Exhibits at the Glasgow Exhibition,” 
by Mr. W. J. Millar, C.E., Glasgow. 

(4) ‘*On the Mineral Resources of Eastern Scotland,” by Mr. 
H. H. Howell, Director of the Geological Survey of Scotland, 
Edinburgh. 

(5) ‘*On the Forth Bridge,” by Mr. F. E. Cooper, M.ILC.E., 
Resident Engineer. 

(6) ‘‘On the Testing of Materials of Construction in the United 
States,” by Mr. George H. Clapp, Pittsburg. 

(7) ‘‘Onthe Chemical Processes involved in the Rusting of Iron,” 
by Professor Crum-Brown, F.R.SS.L. & E., Edinburgh. 

(8) ‘On a New Form of Pyrometer,” by Professor Wiborgh, 
Stockholm. 

Members who desire to take part in the discussions may have 
copies of papers in advance on application to the secretary. 








THE Fastest TRAIN IN THE UniTED States. —“ An erroneous 
statement,” says the Railroad Gazette, ‘has lately been put in cir- 
culation to the effect that the speed of the fastest regular express 
train varies from forty-eight to fifty-three miles per hour, including 
stops. Had this statement read ‘excluding’ stops, it would have 
been more nearly correct. One train in this country is timed to 
run for a short distance at the latter speed, excluding stops, and a 
few trains in England running a considerable distance without a 
stop attain a slightly higher speed. Perhaps the fastest runin this 
country is made on the Pennsylvania by the train leaving Jersey 
City at 4.13, which reaches Trenton at 5.17, running 55} miles in 
] hour 4 min., giving a speed of 52°3 miles per hour. The fastest 
run that can be said to fairly include a stop is made by the same 
train, which runs from Jersey City to Germantown Junction, 
84 miles, in 1 hour 40 min., stopping at Trenton. This gives a 
speed of 50-4 miles per hour, including one stop, but such a speed 
is nowhere maintained for any distance, and the run from Jersey 
City to Ph —— only gives a speed of 48 miles per hour. The 
fastest trains in England have for some years been two London and 
Manchester expresses running 2034 miles in 4 hours 15 min., in- 
cluding two intermediate stoppages. This gives a speed of very 
nearly 48 miles per hour, including sto While we write, how- 
ever, news comes that London to Edinburgh, 3924 miles, is to be 
traversed in eight hours, an acceleration of one hour in a few 
months. This corresponds to a speed of 49 miles per hour, in- 
cluding stops, and if the train can be run to time, which seems 


doubtful, it will undoubtedly be the fastest running for any con- 
siderable distance.” Our contemporary had not heard of the West 
Coast run when the preceding passage was written, 
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IMPROVED BLOWER. 


MESSRS. SAMUELSON AND CO., BANBURY, ENGINEERS. 


Fig. | 





vou Swall 


ROOT’S IMPROVED BLOWERS. 





RECENTLY some notable improvements have been made in the 
Root’s blower and exhauster, some of which we illustrate by 
the accompanying engravings, which show the machine as now 
made by Messrs. Samuelson and Co., Banbury. In the 
engravings Fig. 1 is an elevation partly in section, Fig. 2 
a transverse section, and Fig. 3a diagram showing the method 
of setting out the revolvers. 
places is seen in Fig. 2, which also shows that these revolvers 
are now cast in one piece, thus dispensing with all the screws 
and bolts formerly vsed to connect together the several parts of 
which these revolvers were made. There is thus nothing to get 
luose or to change in dimensions. The form of the revolvers is, 
of course, one of the most important details. As now made, 


Fig. 2 





the ends of the revolvers are cut back to affurd a large clearance, 
and do net touch the bottom of the recesses; these ends 
therefore pass through the recesses without any obstruction 
whatever, but the contact between the two revolvers and near 
contact with thecase is maintained during the entire revolution, so 
thatthere is practically no backward escapement ofair. This form, 
nioreover, prevents any-collection of dirt or grease in the bottom 
of the recess, and thumping or pounding from this cause is 


Fig. 3 





entirely avuided. The revolvers are turned at their ends, and 
the faces are shaped al] over to template. The two semi- 
cylinders forming the cases are put together, and bored out and 
faced as one cylinder. They are then separated, and fixed by 
template on the end pieces, as shown. The bearings are made 
of considerable length, and of the form shown in section in 
Fig. 1, namely, slit brass bushes of conical exterior, and witha 
head like a gland, are pushed into conical holes in the case ends. 
As it becomes necessary, through wear, to tighten them up, 
they are simply forced in a little way, and, though thus pressed 
inwards, they of course remain central. The gear wheels by 
which the pair of revolvers is connected run in boxes, which 
~enclose them and form oil baths. The proper running and 
efficiency of the blower depend a good deal upon the proper 
formation of the revolvers, and as they run upon each other 
like a pair of cog wheels, each with two very large teeth, the 
following description by the patentee of the method of setting 
them out may be of interest :— 

“From fixe centres A A, with a radius equal to half the dis- 


tance between these two centres, we describe two equal | 


; we denominate pitch circles, marked P P. 
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other at T, which 
Within these 


circles which are tangent to each 


| pitch circles, with a radius equal to three-quarters of the 


The form of the latter in their | 


same, we describe two circles of three-fourths the diameter of 
the pitch circles, which we denominate as inscribed circles I I. 
Through the two circles AA we draw a horizontal line X X. 
Again, through these same circles, we draw two perpendicular 
lines Y Y and Y Y at right angles to the horizontal lines X X. 
Next, with the lines O O we draw within the pitch circles P P. 
Inscribe squares S S with the apices at the top of the pitch 
circle PP. These lines marked O O, extending beyond and 
outside of the pitch circles. These lines 0000 cutting each 
of the inscribed circles I I at the points marked K K K K. 
These latter points are the centres from which the peripheries 
of the pistons are described. These peripheries or surfaces of 
the pistons consist of major and minor curves tangent to each 
other at the point N N, where a line M M drawn through two 


| of the points K K cuts the periphery of the pistons at the points 


NN, at which points the major and minor curves terminate 
and become tangent to each other. The radii for describing 
these major and minor curves constituting the periphery of the 
pistons are obtained as follows:—Lines Z Z Z Z are drawn 
through each of the centres A A at an angle of 45 deg. to the 
horizontal lines X X, bisecting the arcs of 90 deg. between the 
horizontal X X and the perpendicular lines Y Y, cutting 
the pitch circles at the points a a a a, and dividing the 
squares inscribed in the pitch circles into four equal 
parts. With one foot of the dividers in one of the points 
K as a centre, the other foot of the divider is placed on 
the point a, on the opposite side of the major axis of the piston. 
With this radius the major curve of the periphery of the piston 
is described. The major curve extends from the point n towards 
the apex of the piston, a short distance beyond the lines O to 
the point p. The radius for describing the minor curve of the 
periphery of the piston is obtained as follows, viz.:—One foot of 
the dividers is placed on the point K, and the other is placed on 
the point n, where the major curve ends; and the curve drawn 
from N to Q being a short distance beyond the line OO. The 
apex or end of the piston coming in contact with the cylindrical 
part of the blower, instead of being run up to a point, should be 
shortened and cut away so as to form a tip,as shown. The 
diameter of the cylindrical portion of the casing is made so that 
the tips of the pistons clear the recessed portion of the revolvers, 
leaving sufficient strength in the centre of the pistons to insert 
large spindles.” 








SULZER ENGINE AT THE BRUSSELS EXHI- 
BITION. 


THE Sulzer engine illustrated on page 143 has a cylinder of 
470 mm. = 18}in, diameter by 1 metre or 3ft. fin. stroke, and 





normally makes sixty-five revolutions per minute. The crank 


| shaft and also the dimensions of the cylinder, which is steam 


jacketted and covered in with blue sheet steel, are so arranged 
that a low-pressure cylinder of 800 mm. or nearly 32in. 
diameter may be added at any time. The condensation is 
effected by a pair of vertical air pumps worked by a double 
bell-crank off a prolongation of the piston rod passing through 
the back cylinder cover and supported by a bracket cast in one 
piece with that cover, forming a guide for the slide block. As 


' will be seen by comparing the plan on page 143 with the annexed 
| end view and details of the valve gear, the admission of steam 


is effected by means of a horizontal shaft driven by spur gearing 
from the crank shaft and fitted with excentrics, which, through 
links, raise the inlet valves, whose closing is cushioned by air 
buffers. When the excentric rod a travels in the direction of 
the arrow, the angle piece b seizes the valve lever c, and lifts the 
admission valve. During its downward stroke the angle piece, 
held up to its work by a plate spring, comes in contact with the 
excentric segment d, whereby the valve is released so as to close. 





This excentric segment is keyed on to the reversing shaft 0, so 
as to rise and fall with the lever / /', in connection with the 
governor, and thus give an earlier or later cut-off. The steam 
enters at the underside of the cylinder, passes through the 
stop valve—opened and closed by the screw and hand-wheel 
seen in the plan—into the steam chest, whence it is admitted 
into the cylinder by the two admission valves. With steam 
from a Stollwerke water-tube boiler, the engine, as erected at 
the Brussels Exhibition, gives out 60-horse power ; but with 
the low-pressure cylinder added it would exert double that 
power. By means of its grooved fly-wheel and a hempen rope 
the engine drives a Schuckert dynamo absorbing 16-horse power 
and maintaining twelve 2000-candle arc lamps and fifty 
incandescents. A belt from a pulley on the crank shaft drives 
the pumps of a Neubecker refrigerator and ice machine capable 
of turning out fifty tons of ice daily. 

The refrigerator depends on the principle of abstracting 
heat by the evaporation of pure ammonia, and restoring 
the ammoniacal gas to a liquid state by mechanical com- 
pression, ‘ith simultaneous cooling by au inverse current 
ff water. The compressor consists of a pair of horizontal 
double-acting air pumps, either or both of which may be 
thrown into gear as required. Each pump barrel has two 
inlet and two outlet valves, the piston simultaneously exhaust- 
ing on one side and compressing on the other at each half stroke. 
The two inlet or exhaust valves are put in communication with 
a horizontal pipe above another connected with the outlet or com- 
pression valve, both on the outer side of each barrel. As ammonia 
does not become liquid under a pressure of about 75 1b. to the 
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square inch, there is a pressure of two atmospheres on the 
exhaust side of the piston and a pressure of eight to twelve— 
generally ten—atmospheres on the compression side. The pumps 
draw liquid ammonia from a surface condenser outside the 
building through a worm in a brine tank about 40ft. long, 12ft. 
wide, and 6}ft. deep, at the same time rendering it gaseous, 
and, force it, still too hot to become liquid, into the above- 
named surface condenser. The condenser consists of four 
serpentines, each formed by six vertical rows of four 16ft. double 
pipes with annular space between. While the ammonia is deli- 
vered at the top of the condenser, in the inner pipe, water at town 
pressure rises to meet it in the annular space, and so much as is 
required is afterwards used for feeding the boiler. This process 
renders the brine so cold that, circulated through a pipe of small 
diameter, it will keep brewery cellars at as low a temperature as 
may be required. The brine tank, however, is intended for 
making ice blocks, for which some ingeniously designed auto- 
matic appliances are contrived. The tank contains thirty-five 
rectangular cases extending the whole width, and each holding 
twenty-four boxes, resembling railway foot-warmers. When 
the ice is formed, the case of boxes at one end is lifted by an 
automatic hoist and dipped into a tank of hot water, which 
thaws the surface of the ice; so that when the case is laid almost 
horizontally, but with the mouths of the boxes slightly in- 
clining downwards, the blocks of ice slip out, run down a shoot, 
and into the cart or wagon waiting to receive them. All the 
boxes of one case are then filled simultaneously and automa- 
tically by the twenty-four pipes of a tank, which is tipped to 
cause the flow. e case is then run back by the automatic 
hoist to the other end of the tank, a place to receive it being 
made by sending all the other frames forward by a self-acting 
rack, when the next frame is treated in the same manner, and 
soon. This machine, which has the advantage of large produc- 
tion of ice in proportion to the motive power, together with 
tight glands without any liquid seal, will make twelve tons of clear 
ice three times a day. 








Tue Great Log-rart.—The work of launching the big timber- 
raft at Joggins, N.S., on the 25th of July, was superintended by 
an expert sent from New York by the owner. A few pieces of 
timber were cut away, and then the fate of the raft depended 
upon a few strokes of the ram about midships, where the shores 
were so arranged that it was only necessary to knock out one of 
them. After the first two strokes the raft started. The descent 
was gradual, but not rapid. When it struck the water the raft 
kept head up, and skimmed along gracefully. The speed decreased 
perceptibly as the last 200ft. left the launchways. Clouds of 
smoke caused by friction almost obscured the last half of the raft 
from view, but it goon cleared off. The impetus given it sent the 
monster about an eighth of a mile out to sea. It was a grand 
sight. The people cheered themselves hoarse as the raft glided so 
beautifully off the launchways. Two of the employés, Harding 
Parsons and Jack Carter, stood on top of the raft as it was 
launched. The raft was taken in tow by a tugboat to a safe 
anchorage. Tugboats have been ordered from Boston to take the 
raft in tow. These boats are of 750 and 400-horse power respec- 
tively. Mr. Whidder, of the Boston office of the Boston Marine 
Insurance Company, states that the raft will be insured for 
30,000 dols. He is confident that it will reach New York safely. 
Two more are to be constructed at once for Jaunching next spring. 
The raft as it now floats is about two-thirds submerged. The 
tow chains are securely fastened through the timbers of the raft. 
There are no masts and there is no deck-house, and the raft is 
similar in construction to that launched last autumn,—Engineering 
and Mining Journal, 
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SIXTEEN-HORSE WINDING ENGINE. 


MESSRS. R. HORNSBY AND SONS, GRANTHAM, ENGINEERS. 





16-HORSE POWER WINDING ENGINE. 





We illustrate above the winding engine referred to in our 
notice of the Nottingham Show. This engine is fitted with two 
large winding drums, each connected to its own shaft by 
independent clutches, so that either drum can be used quite 
independently of the others. The frame is made of steel or 
wrought iron girders, the engine being specially designed for 
use in countries where skilled labour not being available, repairs 
are troublesome and costly, in fact, cast iron is nowhere used 
except in the cylinders and one or two minor brackets, Each 
drum is fitted with a brake, 
and there is also one on the 
fly-wheel, so that complete 
control is secured under all 
circumstances. The cylin- 
ders are 9in, in diameter 
with l6in, stroke, and the 
engine is fitted to carry a 
working pressure of 100 Ib. 
We understand that a large 
number of similar engines 
is in use in the mining dis- 
tricts of the various Colonies, 
and give the greatest satis- 
faction, at which we are 
not surprised, as they are 
thoroughly well made and 
calculated to stand a great 
deal of hard work. 


, 


A FLASH OF LIGHT- 
NING. 


WE are indebted to Mr. 
E. C. H. Dowson, Demon- 
strator of Mechanism, Cam- 
bridge University, for the 
photograph from which our 
engraving has been prepared, 
The photograph was taken 
from Mr. Dowson’s window 
on the night of June 20th. 
Mr. Dowson writes:— The 
flash has passed down the 
street, the chimney of the 
cottage opposite measuring 
eleven yards from the win- 
dow. The flash seems to 
have come down and turned 
up again without striking anything, though within a few yards 
of the ground. The flash appears darker where it passes the 
chimney, owing to the chimney being a darker background than 
the sky. I held the camera in my hand while exposing, the 
plate being exposed about one minute when the flash passed.” 
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ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
SurvVEyors,—The next examination of candidates for the offices of 
municipal engineer and local ‘board surveyor will be held at the 
Institution of Civil Engineers, Great George-street, Westminster, 
on Friday and Saturday, the 26th and Brth of October next. 
Applications for this examination must be sent not later than the 
5th of September, to the secretary, 6, Westminster-chambers, 





ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Argentine Republic: Foreign firms in Buenos Ayres.—The 
United States Minister at Buenos Ayres reports :—The Germans 
not only outnumber the English, but, with a little more than 
one-eighth of the capital, do more business, and are steadily 
and surely driving them out. The English feel this, and realise 
that they must either go or change their tactics. The number 
of firms doing business are: Argentine, 1357; capital, 
£50,045,676; average per firm, £36,789. English, 257; capital, 





A FLASH OF LIGHTNING, FROM A PHOTOGRAPH. 


£25,244,064; average per firm, £98,226. French, 1870; capital, 
£6,798,012; average per firm, £3635. German, 402; capital, 
£3,438,409; average per firm, £8553. Italian, 7729; capital, 
£31,161,039; average per firm, £4032. Spanish, 2223; capital, 
£15,324,609; average per firm, £6925. United States, 26; 
capital, £453,209; average per firm, £17,431. In number 
Italians are first, 56 per cent.; Spaniards second, 16 per cent.; 
French third, 134 per cent.; Argentine fourth, 9} per cent.; 
German fifth, 3 per cent.; English sixth, 2 per cent.; United 
States seventh, } per cent. In capital Argentine are first, 37? 
per cent.; Italian second, 234 per cent.; English third, 19 per 
cent.; Spanish fourth, 114 per cent.; French fifth, 5} per cent.; 
German sixth, 2? per cent.; United States seventh, 3 per cent. 
The relations of the various countries as to average capital of 





firms are France, 1°00; Italy, 1:12; Spain, 1°88; Germany, 2°36; 
United States, 4°80; Argentine Republic, 10°14; England, 27°62. 
The cause of the Germans ousting the English is that the former 
act on their own volition according to emergencies, while 
English enterprise is conducted more cautiously by trading 
syndicates abroad chiefly located at Liverpool and Manchester. 
Our traders, more energetic, less timid, and thoroughly progres- 
sive, could keep the Germans in check, but the English are too 
conservative in their present mood to go through the struggle 
successfully. 

Argentine Republic: Pinanecs.—The Argentine Republic is in a 
more prosperous condition 
than it has been before. The 
revenue for 1887 amounted 
to £11,627,000, an increase 
over 1886 of £2,274,600. The 
excess of income over ex- 
penditure was £1,243,400. 
The floating debt has been 
reduced by £1,000,000, and 
out of £1,024,000 Treasury 
bonds £699,800 has been 
paid off. On account of the 
Public Consolidated Debts 
£1,334,800 has been paid off 
during the year ending March 
31st, 1888, and the present 
state of those debts is:— \ 

External debts. . £18,485,409 

Internal .. .. 2 


9,420, 








Total .. .. £27,905,400 

It is calculated that the ex- 
ternal debt can be paid off 
either in eight years or from 
the assets in goid and secu- 
rities possessed by the Na- 
tional Government consider- 
ably in excess of that debt. 
As compared with 1886 
almost every branch of com- 
merce and industry shows 
an important increase. Im- 
ports and exports increased 
from £38,800,000 to 
£43,600,000, of which 
£1,900,000 was in imports 
and £2,900,000 in exports. 
The number of vessels en- 
tering and clearing from Ar- 
gentine ports increased by 
nearly 4000, and in tonnage by 1,000,000 tons. One of the evil 
effects of the forced paper currency, which is closely connected 
with the appearance of great quantities of bonds issued by 
companies of more or less sound character, is the mad specula- 
tion now rife in the capital of the country, extending from 
betting on the weekly races to undertakings dealing with 
thousands of square leagues of land. Amongst other things 
concessions for numerous lines of railway, many of them not 
likely to pay for generations to come, are before Congress for ap- 
proval. Asimilar condition of affairs in other countries has usually 
ended in a financial crisis; but the natural resources of the 
Argentine Republic are so great, and the support it receives 
from foreign immigration of such value, that it is possible that 
speculation may return to legitimate channels without disaster. 
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China: Trade of Foochow in 1887.—Imports into Foochow | 
decreased by £172,054, or 13 per cent. under 1886. Foreign 
shipping decreased by 14,714 tons, nearly all British, but which | 
still forms 95 per cent. of the foreign, and 84 per cent. of the 
whole entries. Tin increased by 20 tons, or 6 per cent., and | 
the price rose from £71 18s, 3d. to £89 63. 9d. per ton, showing | 
the large increase of £17 83. 6d., or 24} per cent. Copper de- | 
creased in value by £14,902, or 90 per cent.; iron by £12,607, | 
or 56 per cent.; lead by £6178, or 13 per cent., due to the less | 
amount of tea exported, this article being used chiefly as lining | 
to the tea chests. The import trade, with the exception of lead | 
and opium, continues in the hands of the Chinese, who draw 
their supplies through Hong Kong and Shanghai. At the | 
Foochow Arsenal two vessels were launched. One, an iron cur- 
vette of the composite type, with engines and boilers supplied 
by a firm on the Clyde, is armed with breech-loading long- 
range guns, and Hotchkiss machine guns, and is intended to 
form part of the squadron for defending the port. The other 
is an ironclad, the first of this class built at the arsenal. Dur- 
ing the year a telegraph cable was laid from Sharp Peak at the 
mouth of the River Min to Tamsui in Formosa. The work was 
quickly and successfully carried on by English engineers under 
the auspices of Jardine. Matheson, and Co., who had obtained 
the contract from the Viceroy of Formosa. The telegraph ship 
Feecheu, built in England, proved well fitted for the work, and 
has since becn purchased by the Formosa Government. A 
land line is being constructed between Taiwanfoo and Tamsui, 
which will place South Formosa in direct communication with 
the rest of the world, and a cable has been laid between Anping 
and the Pescadores. 

France: British shipping and trade at Noumea.—A few years 
ago the coasting trade was almost entirely in the hands of 
British shipowners. Now, owing to the adoption of a pro- 
tectionist policy, there is not a single vessel of any other 
nationality but French allowed to ply in the trade. We had 
also a continuous stream of British vessels from and to the 
New Hebrides, while now there is but one. This diminution in 
the employment of British vessels and falling off in British 
commerce may distinctly be traced to the adoption of a policy 
which has handicapped the British settler and trader in these 
islands with heavy restrictions, preventing him from employing 
labour or obtaining any recognition of his title to land. This 
caused the sale of large portions of British-owned land to the 
Frerch New Hebrides Company, which is now reaping where 
the British settler sowed. Most of the trade goods for the New 
Hebrides come from Sydney, and are transhipped here. The 
United Australian Steamship Company have on one or two 
occasions sent one of their vessels on to the New Hebrides, after 
calling here on their way to Fiji; and there is some talk of 
establishing a direct line from Melbourne or Sydney to those 
islands. If this were done it would again divert the trade into 
British bottoms, for all the produce of the islands brought here 
is transhipped at Sydney. Our import trade with the 
Australian Colonies is gradually decreasing, and will continue to 
fall, owing to the increase of orders sent to France, the goods 
being shipped thence direct in the large Messageries Maritimes 
steamers so heavily subsidised by the French Government. By 
the same channel the large contracts for flour, &c., for the 
convict establishment hitherto taken by the Australian 
Colonies will in future be executed in France. Other contracts 
will probably be also given out in France and executed by 
means of these steamers, which up to the beginning of the 
present year have, in addition to the Government subsidy, 
received all sorts of encouragement in the shape of exemption 
from dues, &c., which foreign vessels have been compelled to 
pay. Now the Conseil-General has decided that these dues 
shall be levied on all alike. 


Spain: Trade of Corunna in 1887.—Trade at this port con- | 


tinues depressed, through its chief export—the cattle trade— 
which formerly employed a fleet of schooners and steamers to 
carry over to Plymouth and Portsmouth, for the army and 
navy contracts, having seriously declined. Imports increased 
over 1886 by £49,720, or 8 per cent., while the bulk decreased 
by 4767 tous, or 14} percent. 
£4 19s., or 26 per cent. per ton, may be taken as a hopeful 
augury that an improvement may be commencing in the trade 
in general. British imports increased by £41,100, or 48 per cent. | 






This increase in value, averaging | 
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the town and ameliorate the evils arising from scarcity of | 


water, and not being in a position to carry out public water- 
works at their own expense, have decided to grant a concession, 
the conditions of which have been advertised in the local 
newspapers. 








THE DE BEERS DIAMOND MINES. 





Ox the night of July 11th a fire took place at the De Beers 
Diamond Mine, South Africa, by which a large number of persons, 
principally Kaffir miners, lost their lives. It has been supposed 
that all diamond mines in South Africa are open quarries, from 
which the “ dirt” is raised in buckets travelling on inclined wire 
ropes; but this is not the case, and we give sketches of the mine, 
which have been prepared by Mr. G. F. Kunz, which will explain 
what took place. 

The cause of the fatal fire was explained in this way :—‘‘ While 
the shifts were being changed, the hauling wire broke, and the 
skip rushed down the shaft with frightful rapidity. The oil lamps 
were broken, and the blazing fluid quickly ignited the wooden 
casing of the shaft. Flames in great volume shot up the shaft, com- 
pletely preventing egress. The mine was soon filled with smoke, 
and the lights carried by the miners were rendered useless. The 
panic-stricken natives and whites, in their efforts to escape, became 
massed together in the galleries, and were suffocated to death.” 

According to the latest official reports, May, 1888, there were 
employed in the De Beers mine 394 whites and 2758 natives. Of 
the latter 300 were convicts hired from the Government, at a cost 
of £58 per annum each, Formerly the natives were allowed to 
leave the mines, but owing to the fraudulent traffic carried on, 
2300 of them were last year impounded. ‘That is, they sage d 
lived in the mines, but are better off than those who have their 
freedom. They are housed, clothed, and fed in barracks provided 
by the company. The term of contract generally is from one to 
two months. 

The diamond mines are situated in Griqualand West, now a 
part of Cape Colony, in latitude 28 deg. 40 minutes south, longi- 


tude 25 deg. 10 minutes east, about 640 miles north-east of Cape 


Town and 500 miles from the sea coast. Although it isatan eleva- 


tion of nearly 4000 feet above the sea level, the heat is excessive | 


during the summer months, when the work is principally carried 
on. 
Mr. Kunz states that the mine covers 134 acres of 610 claims, 


each 31ft. square, with a roadway of 15ft. between each claim. | 


The old system of open workings has been to a great extent aban- 
doned for the shaft and underground plan. 
method the excavations were carried on to a depth of 500ft. There 
were many accidents uwing to the falling shale or reef. A rock 
shaft is now completed to a depth of 84lft., and taps the lower 
levels. During last year over 21,621ft. of main tunnel were driven. 
There is one shaft of 791ft., another of 477ft, and a third of 
125ft. As many as eighteen tribes of natives have been repre- 
sented in the mines. Some of the natives have been known 


to tramp a thousand miles to reach the mines, often dying | 


on the way, or immediately after arriving at the mines, 


Williams, of Oakland, Cal. 


| the mine has been rapidly and systematically developed, so that 
| last year the output was the greatest in its history. 

| ‘The last year, the Ist, 1887, to May Ist, 1888, 890,000 loads of 
**blue stuff,” as the rock is called, were hauled out of the mines, 
and 850,906 loads yielded 979,7324 carats of diamonds, for which 
the company received £984,085 14s. 6d. The actual expenditure 
was £415,188, leaving a profit of £568,897. The De Beers Mine is 
capitalised at £2,500,620 in £10 shares. From eiep ye Ist, 
1882, to December 31st, 1887, the De Beers mine yielded 3,441,015 
carats, valued at £3,450,338, an average of £1 4d. per carat. This 
includes everything taken from the mine, bort, diamond dust, &c. 
At the beginning, on the top, the mine produced 0°4 carat per 
load, but as the mining has been carried on at greater depths the 
yield has been larger. Last year the yield was 0°8 carat per load, 
a significant increase. 

Water flows from the mine at the rate of 5500 gallons = hour, 
| and at the rate of 1200 gallons from the rock shaft, ere are 
nine big washing machines in use. They are so accurate that a 
| diamond the size of a pin-head cannot escape. 











EXPRESS LOCOMOTIVE, GREAT WESTERN 
RAILWAY. 


THE express traffic of the Great Western Railway is worked by 


and the proportion of the whole rose from 13} to 18} per cent. | two types of locomotives, one 7ft. gauge, the other 4ft. 8}in. 
The first, or “Alma” type, has been already illustrated in our pages, 
Our supplement this week gives an external view of one of the 
narrow gauge, or “Queen” class, designed by Mr. W. Dean, 
M. Inst. C.E., locomotive superintendent of the line, to whose 
courtesy we are indebted for the particulars, 


One of the most important British imports is coal. This decreased | 
by £2950, or 18} per cent., and the price by 2s. 44d. per ton. Ma- 
chinery increased by £6705, or 60 per cent. The increased demand | 
was caused by the English mines worked between this town and | 
Corcubion or Fenisterre, The Town Council, in order to benefit 


Jnder the original | 


| 


The superintendent of the De Beers mine is Mr. Gardner F, | 
He went to South Africa on his second | 
trip in the latter part of 1886, and under his efficient management 
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We give first the dimensions of the broad gauge engine for 
the sake of comparison. 


Broad Gauge Engine, Sultan. 


Engine: ees 
Cylinders, diameter of lit 6éin. 
Length of stroke 2ft 


Steam ports.. lit. lin. by 2in. 


xhaust ee eee = 
Wheels, leading, intermediate, and trailing .. 4ft. 6in. 
‘—_— ere are | 
Boiler : 


lift. 
4tt. din. 
4ft. 9in. and 4ft. 10in. 


Length of barrel 
Diameter inside... .. .. .. 
Diameter of rings (telescopic) 


Outside fire box.. .. os itt by 6ft, 
Inside 4s 0 4ft. 3}3in, by 5ft. 4in, 
Height .. .. .. Oft. din, 
Tubes, number .. 375 
» diameter.. ljin, 
—_— 4a lift. 2jin 
Heating surface, tubes .. 1947°7 sq. ft. 
} ire-box . we 137 sq. ft. 
ae 2U84°7 sq. ft. 
Area of fire grate 24 sq. ft. 


140 1b. per sq. in. 


Working pressure 
3000 gallons 


Water capacity of tender 


Gauge .. .. ift. 
Normal Gauge Engine, Sir Alevander. 
Engine: 
Cylinders, diameter of : lft. 6in, 
en ee ee Pie ee ee eee ee 
Steam ports... .. .. .« lit Sin. by lin. 
Frac lft Sin, by 4in. 
Wheels, leading and trailing 4ft. 
- Mas 0 a0 20 Tit. 
Boiler : 
Length of barrel .. .. .. an =a s See : 
Diameter of rings (telescopic) os oe 4ft. sin. and 4ft. 2hin. 


Outside fire-box.. .. 6ft. 2in, by 4ft. 


Inside _,, Sft 5ifin, by sft. din. 
| ea 6ft. 2hin. 
ee ee eee ee ee ee | 
a ae ee ee 
os 2s a0 wa ae loft. 11}in. 
Heating surface, tubes .. 1120 27 sq. ft. 
Fire-box .. .. «. 130 04 sq. ft. 
eae 1250°31 sq. it. 
Area of fire grate 19°23 sq. 1t. 
Working pressure 140 Ib. _ sq. in 
Water capacity of tender 2600 gallons 
Gamge 2. cs cc ce os 4ft. Shin. 


The Sir Alexander class is employed chiefly in working between 
Paddington and Wolverhampton, and Paddington and Swindon. 
We attach particulars of the average maximum loading of some 
of these trains taken during the month of July, and also a 
memorandum of the speed of the fastest trains. It will be 
observed that the runs as a rule are not very long, so that the 
speed does not appear to be very high. 


Express N.G. Service between Paddington and Birmingham, de. 
Average 








Distance Tine, TG” mari 
. per hour, load net 
9.55 a.1a, ex Paddington : 
Paddington to Oxford - 68) 78 48 84 130 tons 
* Leamington... 42 51 50 00 
” Birmingham.. 23 31 45°00 
129} 160 48°46 
4.45 p.m. ex Paddington: 
Paddington to Oxford .. .. 63} .. 78 48°84 .. 150 tons 
*” Birmingham... 65} .. 79 49°93. 
129} 157 49°39 
7.30 a.m. ex Birmingham : 
Birmingham to Leamington.. 23} .. 29 48°10 
” Banbury.. 19 oo a 45°67 
” Oxford .. .. 22 30 45°50 
” Paddington .. 63 80 47°62 1£0 tons 
© 120} 1¢5 47 00 
2.35 p.m. ex Birmingham : 
Birmingham to Leamington... 23} 29 .. 48°10 
ae Cle 5. «ol 68 .. 411 : 
- Paddington .. 68: 80 47°62 150 tons 
129} 162 47 87 
Paddington and Swindon. 
5.45 p.m, ex Paddington : 
Suindon ee eat és 77k 97 47°78 1.0 tons 
10°50 a.m. ex Swindon : 
Paddington.. .. .. i7 95 48° 111 tons 


Norr.—Several other trains in both directions worked by these 
engines daily take net loads of about 220 tons at somewhat lower rates 
of speed, i.e., at about 40 miles per hour average. 


* Not including engine, tender, or any allowance for passengers and 
luggage, 




















Ava. 17, 1888. 


THE ENGINEER. 


137 








RAILWAY MATTERS. 


Over 95 millions of persons travelled by railway in 
India last year, §9 millions being third-class passengers, 


We are informed that the Devil’s bridge at Andermatt 
has not, as was reported, fallen in, and that, on the contrary, it is 
in perfect order. 


Tue highest railroad bridge in the United States is the 
Kinsua Viaduct, on the Erie road, 305ft. high, and on the Forth 
Bridge cantilever system, 


Tue Natal railways have paid interest and working 
expenses, and left a profit besides, during the first half of the 
resent year. The general revenue for the six months shows an 
increase of £63,009 over the corresponding period of last year. 


Tue Great Western charges about 24d. per mile for 
first class, while the Midland charges 14d., the North-Western 
under 2d., and the Great Northern also under 2d, This may 
possibly account for the preference shown so decidedly by travellers 
on the Great Western for second or third class, 


TuerE has been another landslip on the Scarborough 
and Whitby Railway, and traffic again stopped. A few days 
ago a large part of the hill round which the line runs, after passing 
a place called the Peak, fell and blocked the rails. This was 
cleared and traffic again resumed ; but during the night of the 
9th inst. there was another slip, and the line was again blocked, 


CoNSIDERABLE excitement has been occasioned through- 
out the Colony of New South Wales by the publication of the 
railway extension programme adopted by the Government. Those 
districts to be touched by the proposed new lines are jubilant, of 
course, while from a thousand-and-one places whose claims for a 
line did not sufficiently impress Sir Henry Parkes and his colleagues 
a continuous stream of indignant protests is pouring in. 


Tue chairman of three of the smaller companies in Eng- 
land is often referred to as the “ Railway King,” but the total 
mileage under his control is ‘04 of the aggregate mileage in the 
United Kingdom ; the average dividend paid under his auspices is 
| per cent, ; the three companies put together possess a number 
of locomotives equal to about one-third of those possessed by the 
North-Western ; their net revenue is less than one-twelfth of the 
aggregate for the United Kingdom. 


For the half-year ending 30th June, 1888, the Great 
Northern accounts show an increase of expenditure in the locomo- 
tive department amounting to £11,789. The total amount in the 
same department of the North-Western is £625,576, which is also 
an increase over the corresponding half of last year, while the 
Great Western—probably intending to rest on its oars in matters 
of speed—has a reduced locomotive bill. The North-Western 
receipts for mails in the same period amount to the substantial 
total of £91,953, being at the rate of over £71 per annum for 
every mile of line operated, 


A PRESENT of a complete train has been sent by a recent 
steamer to Li Hung Chang from France. A correspondent of the 
Times says it was specially made for the Viceroy of Pechihli at 
Lyons, and is composed of six carriayes, of which three are for the 
Emperor and his chief Ministers, two for the guards, and one for 
the luggage. This train is to run on the short railway of 6 kilcs, 
specially constructed near Pekin for the instruction and edificaticn 
of the young Emperor. The carriages, it is needless to say, have 
been prepared in a luxurious style, and bear the Imperial arms of 
the dragon. 


Mr. Peter Watson, a shareholder in the South- 
Western, protests against the high speeds now in vogue on the 
North-Western and Great Northern—although, if he objects, he 
should long ago have complained, as the Great Northern has not 
just lately gone in for high speed by any means. Mr. Watson 
earnestly hopes the example of these two delinquents will 
not be followed by the South-Western. He may be quite easy 
on the point. The chairman assures him that fifty miles an hour 
is quite fast enough. Good; but how far will the chairman of 
the South-Western undertake to carry Mr. Peter Watson in a 
South-Western train at fifty miles an hour? One is reminded, 
when hearing the deprecatory utterances of Mr. Watson, of the 
prospectus issued in 1832 by the London and Birmingham Railway, 
wherein travellers were promised a journey from London to Bir- 
mingham in five hours, or of the following year's similar docu- 
ment with a statement showing the average speed to be from 
fifteen to twenty miles per hour ! 


THE new line, opened last week, from Paris to Constan- 
tinople, vid Zaribrod, Sofia, and Vakarel, runs through some of the 
most charming scenery in Europe. Soon after leaving Nisch it 
enters the Nichava Pass, and is carried for about ten miles along a 
mountain side, with a torrent falling 200ft. below, and perpendicular 
rocks towering 300ft. above the track. This, by the way, would be 
a delightful place for brigands. The train crosses the Servian 
frontier 12 kilos. beyond Pirot, from which place it speeds through 
a peacefully level plain to Zaribrod. A little beyond Zaribrod 
comes the gloomy Dragoman Pass, and then Slivnitza, From this 
— the road is level again, and the White Konak, or Palace of 
Sofia, can be seen gleaming on an eminence, with the two minarets 
which remain as mementoes of Ottoman rule, for miles before the 
capital is reached. From Sofia the scenery again offers a beautiful 
prospect of hills, woods, rivers, and valleys up to Ichtiman. Thence 
the road is mountainous as far as Bazardjik, where it descends into 
the plain again until one comes in sight of Philippopolis, which is 
superbly situated on slopes overlooking the Maritza, This river 
winds along near the track of the railway, appearing again and 
again up to Mustapha Pasha, where it forms the Turkish boundary, 
Adrianople lies two hours beyond this, and is 230 kilos. from 
Constantinople as the crow flies, But until lately it took trains 
twelve hours to craw] over this distance. Passengers are now 

romised a higher rate of speed, and it is affirmed that the journey 
w= _— to Constantinople will be accomplished in four days 
and a-half, 


A CORRESPONDENT of the Ziimes, Mr. A. D. Crake, 
writes to say that it seems to assumed in the discussion raised 
by ‘The Race to Edinburgh” that such high speeds have never 
before been realised; and he points out that they were not only 
attained, but exceeded, on the broad gauge forty years ago. He 
recalls the interesting fact that ‘‘in May, 1848, the Great Western 
Railway engine the Great Britain was driven by Mr. Almond from 
Paddington to Didcot, 53 miles, in 47 minutes, starting and 
stopping—no efficient brakes; and on another occasion, a train of 
120 tons was driven the same distance, 53 miles, in 50 minutes, 
The weight of the train which ran the 524 miles in 50 minutes last 
week is stated to have been only 80 tons, Nor was this done 
once only, but repeatedly, as Mr. Ackworth testifies in his article 
on the Great Western Railway in Murray's Magazine for last May. 
And I can myself testify that in those days I repeatedly timed 
those broad gauge expresses at the rate of a mile in 48 seconds, 
or 75 miles per hour, as against 48? attained last week, and I 
have heard of a yet higher maximum being attained. The 
morning express was timed to leave Paddington at 9.50, and start 
again from Didcot at 10.47, and if we allow four minutes for the 
stop at Didcot —the arrival time is not given in the ‘ Bradshaw’ 
for 1848, in my possession—the train must have been officially 
timed at a mile per minute, faster than the stated times for 
any run of the two new expresses, and—crede eaperto—the train 
often arrived under time.” Mr. Crake forgets that while the Great 
Britain was running on the straightest and levellest piece of line in 
the country, the Northern engines have to climb numerous 
mountains, and that it is that makes their performance greater 
than that of the Great Britain. 





NOTES AND MEMORANDA. 


Tue six healthiést places in England and Wales last 
week were Derby, Huddersfield, Portsmouth, Hull, Sunderland, 
and Bristol. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
17°6 per 1000 of their aggregate population, which is estimated at 
9,398,273 persons in the middle of this year, 


Tue average daily intake of water from the Thames 
during June for the London supply was 91,793,533 gallons; from 
the Lee, 57,571,834; and from springs and wells, 25,791,241 gallons. 
The draught from the Thames was thus about nine-elevenths of the 
authorised draught, 


From information supplied by the Royal Mining De- 
partment of Westphalia, it appears that at the 194 collieries in 
that district, during the years 1880, 1881, and 1882, the average 
annual expenditure on the preparation of mine plans, and on other 
mine-surveying operations, amounted to £9323 16s. ‘This sum re- 
presents an average of 8#d. for every 100 tons of coal raised, or 
2s. 1d, for each workman employed. 


A PAPER was recently read before the Paris Academy 
of Sciences on the ‘‘ Measurement of the Coefficients of Thermic 
Conductibility for Metals,” by M. Alphonse Berget. The author 
here applies to red copper, brass, and iron, the same method he 
has already adopted for mercury—Comptes Rendus, July 25th, 
1887, and July 16th, 1888—with the following results :—Red 
copper, £ = 1:0405; brass, £ = 0°2625; iron £ = 0°1587. 


Tue American Statistical Association publishes some 
interesting figures on the amount of water-power employed in the 
United States. In 1880 there was a total water-power equal to 
1,225,379 horse-power used for manufacturing purposes, this being 
35°9 per cent. of the total power thus employed in the States. The 
annual value of the water-power thus utilised is set down at 
24,000,000 dollars. The New England States alone use 34°5 per 
cent. of the whole water-power of the country, and altogether the 
Atlantic States use over three-fourths of the whole, as far as these 
statistics show. 


In London 2228 births and 1476 deaths were registered 
last week, Allowance made for increase of population, the births 
were 454 and the deaths 203 below the average numbers in the 
corresponding weeks of the last ten years. ey annual death- 
rate per 1000 from all causes, which had been 15-9 in each of the 
two preceding weeks, rose last week to 18°0, and exceeded the 
rate recorded in any week since April last. In Greater London 
2929 births and 1791 deaths were registered, corresponding to 
annual death-rates of 27°6 and 16‘9 per 1000 of the estimated 
population. 


THE average illuminating power of the gas pe to 
London during the past quarter, in standard sperm candles, was 
16°5 at Jewry-street, 16°7 at Cloth Fair, and 16:8 at Salisbury- 
square, the Parliamentary standard being 16 candles. At two of 
the stations the minimum lighting power of the gas was also higher 
than the requirements, but at Jewry-street it fell below the stan- 
dard on four occasions during the quarter. As regarded purity, 
sulphuretted hydrogen had not been present in the gas. The 
proportions of sulphur in other forms than this per 100 cubic feet 
of gas averaged 11°5 grains at Jewry-street, 9°5 at Cloth Fair, and 
9°6 at Salisbury-square. All these results were below the limit 
allowed by the Acts. 


In making experiments on the germination of malt, 
Herr F, Schiitt allowed 100 grs. of malt to germinate in a suitable 
apparatus at 17°5 deg. C. for nine days, and found that the evolu- 
tion of carbon dioxide increased rapidly for the first three days, 
reached its maximum between the third and fifth days, and then 
gradually decreased up to the ninth day. Ata higher temperature 
the evolution of gas was increased, but light did not appear to 
affect the germinating malt. The carbon dioxide accumulating in 
the apparatus hindered the further evolution of gas in proportion 
to the quantity present. By means of these experiments on the 
small scale it is calculated that in the malting-room 100 kilogs. of 
barley will yield 77 kilogs. of kiln-dried malt containing 2 per cent. 
of moisture ; this agrees with the results obtained in practice. 


For the estimation of the hardness of waters, Herr E. 
v. Cochenhausen—J. pi. Chem. (2), 37—objects to titrating a soap 
solution with calcium chloride or barium chloride, inasmuch as 
these salts are seldom or never found in natural waters, and have 
been shown to differ in their actions on soap solution from those 
that are generally contained in waters. The soap solution should 
be standardised by a solution of calcium sulphate, made either by 
diluting a solution saturated at a known temperature, and there- 
fore of a known strength, or by titrating a saturated solution of 
lime water to neutrality with sulphuric acid of known strength, 
and diluting the calcium sulphate solution thus obtained until it 
contains an amount of sulphate equivalent to the quantity of 
calcium chloride generally employed. Before determining the 
hardness, the carbonates in the water are converted into sulphates 
by adding a slight excess of centinormal sulphuric acid, and 
ititrating back acurately with centinormal alkali. 


THE owner of the Shen Pao, a newspaper published in 
Shahghai, and owned by an Englishman, has also founded a print- 
ing and stereotyping business. It was started four years ago for 
the express purpose of reprinting with movable type a copy of the 
collection of Chinese literature, ancient and modern, issued under 
Imperial direction in the seventeenth century. The whole work 
consists of 6000 volumes, but in the new edition these will be com- 
prised in the comparatively convenient number of 1800. The 
printing is finished, and the binding is being done as rapidly as 
possible. An establishment for printing by photo-lithography was 
founded by the same gentleman, but has now passed into Chinese 
hands, and has been so successful that eight similar establishments, 
all Chinese owned, are now in operation. Many of the books are 
beautifully executed, the illustrations especially being remarkably 
well done. Handsome editions of encyclopedias and dictionaries 
have been published at much cheaper prices than those for which 
they could formerly be obtained, but this has necessitated the use 
for these voluminous works of print so small that readers are 
obliged to use magnifying glasses, 


A NEW gas, possessing some curious properties, has been 
discovered by Prof. Thorpe and Mr. J. W. Rodger, in the research 
laboratory of the Normal School of Science. It is a sulpho-fluoride 
of phosphorus of the composition PSF3, and is termed by its dis- 
coverers thiophosphoryl fluoride. The best method for its pre- 
oe eon consists in heating pentasulphide of phosphorus with 
ead fluroide in a leaden tube. It may also be obtained by substi- 


tuting bismuth fluoride for the fluoride of lead, the only difference | 


between the two reactions being that the second requires a higher 
temperature than the first. Again, when sulphur, phosphorus, 
and lead fluoride are gently warmed together, an extremely 
violent reaction occurs, but if a large excess of the fluoride of 
lead be employed a tolerably steady evolution of the new gas 
occurs, the excess of the lead salt appearing to act as moderator. 
It is spontaneously inflammable. If collected over mercury, upon 
which it exerts no action, in a tube terminating above in a jet and 
stopcock, and the latter be slowly turned so as to permit of its 
gradual escape, the gas immediately ignites as it comes in contact 
with the air,\ burning with a greenish-yellow flame tipped at the 
apex with blue. If, however, a wide tube containing the gas 
standing over mercury be suddenly withdrawn from the mercury 
trough, the larger mass of gas ignites with production of a fine 
blue flash, the yellowish-green tint again being observed as the 
light dies away. 





MISCELLANEA. 


Tue great timber raft from Joggins arrived on Satur- 
day at the Hell Gate entrance of New ‘York Harbour. 


VALUABLE service was rendered in the aad 1885-6 by 
the rocket apparatus of the Board of Trade, 171 lives having been 
saved by this means at the 298 stations furnished with the appa- 
ratus, 


In consequence of the recent heavy rains a large reser- 
voir burst on the 1lth inst. at Valparaiso, flooding the principal 
streets and stopping the traffic. Many houses were laid in ruins, 
and many persons were drowned, 


Ir is stated that the Costa Rican Congress has ratified 
the Nicaragua Canal contract, which is similar to the contract 
granted by Nicaragua with the addition of modifications according 
to the relation of the canal to Costa Rican territory. 


A contract for three cruisers for colonial defence has 
been placed by the Admiralty with Messrs, Armstrong, Mitchell, 
and Co., of Newcastle-on-Tyne, the contractors for the machinery 
being Messrs, R. and W. Hawthorn, Leslie, and Co., of that city. 


Tue Rosedale, an iron ocean-going steamer, has beer 
the first to make the passage between London and Chicago, pro- 
ceeding up the St. Lawrence and through the ship canal to the 
lakes. Though a certain amount of her cargo had to be removed 
to permit her to pass through the St. Lawrence Canal, yet the 
vesse] was still drawing 14ft. on her arrival at Chicago. 


Tux Admiralty have placed with Messrs. R. and W. 
Hawthorn, Leslie and Co., of Newcastle-on-Tyne, a contract for 
the hulland machinery of her Majesty’s ship Bellona, the estimated 
value of which is £80,000; also the machinery for the duplicate 
vessel, her Majesty’s ship Barham, building at Chatham, of the 
estimated value of £36,000. 


CapTaIN ZALINSKI now expects to be able to fire this 
week the new ldin. pneumatic gun at Fort Lafayette, using a full 
charge of 6001b. of gelatine. It is a pity that the Government has 
nothing in the way of a target to offer for this trial in order that 
the effect of such an enormous quantity of the high explosive can 
be known. This gun, which has been built for the Italian Govern- 
ment, will be shipped to Spezzia during the autumn. 


Ay International Congress of Inland Navigation will 
be held at Frankfort-on.the-Main next week, the cfficial reception 
of the members being fixed for the evening of the 19th, at the Pal- 
men-garten. In connection with this Congress, M. A. Gobert, 
Ingenieur Honoraire des Ponts et Chaussées, Belgium, will take a 
party of engineers from Brussels to Frankfort as far as possible by 
water, passing by Maestricht, Weert, Venlo, Cologne, Remagen, 
and Riidesheim. 


Cart. Joun Ericsson, the inventor of the Monitor, 
the hot air engine, and the screw motor, whose name is known all 
over the civilised world, celebrated his 85th birthday, July 31st. 
Consul General Bors called on him and informed him that the King 
of Sweden and Norway had commanded him to call upon “his 
(the King’s) friend, Capt. John Ericsson, and congratulate him 
upon his health on his 85th birthday.” The veteran engineer 
seemed greatly pleased. In the evening Capt. Ericsson was 
serenaded by about 400 members of the United Scandinavian 
Singing Societies. 


From the wreck statistics for the year ending June, 
1886, recently published, it appears that the number of lives lost in 
the total casualties—3596—was as follows :—East coast of England, 
93, or 9 more than the year before; south coast of England, 62, or 
23 less than in the previous year; west coasts of England and Scot- 
land, and east coast of Ireland, 90, being an increase of 21 as 
compared with the year 1884-5; north coast of Scotland, 13, or 11 
-—nearly one-half—less than in the year preceding; east coast of 
Scotland, 24, or 8 more than in the previous twelve months; other 
parts, 114, Total, 396. 


Russia is endeavouring to foster a new industry by 
extending the use of her stores of petroleum. Experiments are 
now being carried on for solidifying the petroleum used as fuel. 
These experiments have been mainly under the charge of Dr. 
Kauffmann, and he forms a compact mass out of the liquid by 
adding to it 1 to 3 per cent. of soap while the oil is in a heated 
state, the resulting product being of the hardness of compact 
tallow. It is stated that the product is difficult to light, burns 
slowly and without smoke, but developes much heat, and leaves 
about 2 per cent. of a hard black residuum. 


WE learn from the American Jiegister of Paris that 
Krupp, of Essen, has taken up the manufacture of aluminium 
according to the system of Professor Netto, of Dresden, who, in his 
process, uses cryolith, a mineral product found in Greenland and in 
the Ural Mountains. This method is said to have an advantage over 
the electric process introduced by Cowles Brothers, in that it yields 
chemically pure aluminium at the comparatively low cost of 
12 marks a kilo., and can produce an ingot of 2} kilos. in about an 
hour’s time. It is supposed that Krupp intends to use the metal as 
an alloy for steel, an admixture of 1°10 per cent. of aluminium 
being sufficient for the purpose. 


Bap as have been the floods in England in the pas 
few weeks, they have been much worse on the Continent. Step 
had to be taken to close the arm of the Danube running through 
Vienna by means of the block-vessel anchored at Nussdorf. In 
many districts the crops were washed away, and the bridges and 
river and railway embankments destroyed. The towns of 
Trautenau, Gross Meseritsch, and Reichenberg, and a large 
number of villages, were on the 6th instant under water. A fear- 
ful hurricane has swept over a great part of the country, uprooting 
trees and damaging the churches and houses. Telegrams from 
Hirschberg, in Silesia, announce that the damage done to the 
mountain railway between Hirschberg and Lauben is estimated at 
over a million marks, 


To the yacht-racing public the Glasgow Exhibition con- 
tains one of the most interesting models that has been shown in any 
of our International Exhibitions—namely, the model of the 25-ton 
cutter Tiara, built by Messrs. Simmons, of Renfrew, in the year 
1850, the year previous to the arrival of the famous American 
schooner-yacht America at Cowes, where she won the Queen’s Cup, ; 
contested for by Thistle and Volunteer, That the long, sharp bow 
and build of the America made a revolution in British yacht- 
building cannot be contested, but the Tiara’s model shows a British 
shipbuilder was in advance of the American designer. Indeed, the 
model of the Tiara proves that her designer saw years ahead of 
other builders, since not only the bow but the stern of the Tiara 
were a long way in advance of anything built at the same date. 
The Glasgow Herald says:—‘‘A close examination of the model will 
show resemblances to quite modern yacht models, where a return 
to the round side and greater beam of previous years has been 
promoted by the sail area measurement. With lead ballast and a 
rounded forefoot the Tiara would look a comparatively modern 
boat; and why her merits were not acknowledged at the time she 
was built may be partly explained by the old adage of prophets in 
their own country. The Tiara, as the writer recollects her in 1850, 
was a handsome-looking boat, with a light quarter and fine counter, 
compared with the heavy square tucks in vogue at the time. She 
carried a square-looking mainsail, without the high peak then in 
fashion, and was able to beat Hatcher's famous Phyrnne in Lough 
Ryan in a breeze of wind, and without any allowance of time, 
although Hatcher’s boat was about double the tonnage. She 
eventually carried her mast over the side in Dundrum Bay and was 
lost. An exact model of the America may be seen in London. 





» NIDN y 
FAN 'j 3 /9 








Ava. 17, 1888, 

















WF ieee Aaas 


THE -ENGINEER. 





NOILWAITF 





(‘PEL 2nd 208 Uuorndiwosap Log) 





‘SUMANIONG ‘ATSdN 191d “OO UNV MOTYVO “L ‘SUSSAIN 


7 ‘NOILIGIHXD STASSNOUA AHL LV ANIONGD ZAZTOAS 





















SurrLeMENt To THE ENGINEER, Acevst 17, 1888] 














EXPRESS LOCOMOTIVES, G&BA 


Mr. Wicciam DEAN, MICE 








[SuppLement TO THE ENGINEER, Acoust 17, 1888. 








- + 


, 





, GREAT WESTERN RAILWAY. 


aM DEAN, MILC.E, Enaineer. 








we 





Cenvzetsazzzy4 


P. 


| 


Ac 
rox 
sp 


If 


ey 
Se Lee 


mwa? 






EY 














AuG. 17, 1888. 


THE ENGINEER. 


139 








FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque, 

BERLIN.—Asuer and Co,, 5, Unter den Linden, 

VIENNA.—Messrs. Gero_p and Co., Booksellers. 

LEIPSIC,—A. TwirrmeyeEr, Bookseller. 

NEW YORK.—Tue Wititmer and Rogers News Oompayy, 
81, Beekman-street. 





PUBLISHER’S NOTICE, 


*,* With this week's number is issued as a Supplement a Two-page 
Engraving of an Express Locomotive, Great Western Railway. 
Every copy as issued by the Publisher contains this Supplement, 
and subscribers ave requested to notify the fact should they not 
veceive it, 





meat measures an inch or more the charge is ten shillings per inch. All 
single advertisements Jrom the country must be accompanied by « Post-office 
order wn payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements aie taken subject to this condition, 
Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
Letters reluting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tuk ENGINEER, 168, Strand, 











MEETINGS NEXT WEEE. 
Tron AND Stee InstiTvuTe.—Meeting at Edinburgh, in the Edinburgh 
University, Tuesday, Wednesday, and Thursday, the latter day being 


devoted to an excursion to Glasgow. Full programie will be found on 
page 133, 
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MARINE ENGINES IN THE NAVY. 


THE naval manceuvres still in progress are teaching the 
country a lesson the value of which will repay a large 
outlay with interest. It isno part of our business to deal 
with the strictly military aspect of the naval war. The 
facts are, however, so plain that it requires no special 
training to understand them. It has been maintained 
that if war was declared by any considerable naval Power, 
her ships must be collected in some port or ports, and 
that the British fleet could keep them shut up in these 
ports, much as the Germans kept the French shut up in 
Metz. It has been argued, on the other hand, that sucha 
blockade would be impossible in the present day. The 
point has been settled against blockading. An enemy 
was supposed to be blockaded in Bantry Bay and 
Loch Swilly. He has eluded the British ships under 
Admiral Baird. Instead of attempting an invasion, 
he has adopted the precise course indicated in our 
issue for May 18th, 1888. He has sent a ship here and 
a ship there to levy contributions, sink, burn, and 
destroy. The net result is thus stated officially :— 
“Edinburgh and Leith: Fines inflicted, £1,000,000 ; all 
the shipping scuttled or otherwise damaged ; the Forth 
Bridge was shattered by the shell from the enemy’s guns. 
A demand was made for 30,000 tons of coal, the coal to be 
forthcoming in four hours; fifteen bullocks, twenty sheep, 
and one ton of fresh vegetables were also ordered. i 
the requests for coal and provisions were not completed 
within the time allotted, namely, four hours, the inhabi- 
tants of Edinburgh were informed that the destruction of 
the castle, palace, and city would follow. The Tyne— 
Shields : Fine imposed, £510,000 ; the docks devastated, 
and the shipping destroyed. Newcastle: Fine, £1,000,000; 
the manufactories demolished, and the docks blown up. 
Sunderland: Fine, £1,000,000; shipping destroyed. 
Hartlepool: Fine, £500,000; and total destruction of 
shipping. Scarborough: Fine, £500,000; or else bom- 
bardment. Grimsby : £500,000 demanded ; the ships in 
or near the port were either captured or destroyed. The 
following is the total number of vessels captured by 
H.M.S. Rodney on the voyage—the shipping destroyed at 
Edinburgh, Shields, and Newcastle is not included :— 
Steamers, 18 ; tugs, 33; sailing vessels, 46; total, 97.” 
But this does not include all the losses inflicted, nor does 
it mention all the mischief done. Liverpool has been laid 
under contribution ; Holyhead harbour has been destroyed, 
with tremendous loss to the London and North-Western 
Railway Company ; our seaside pleasure-towns have had 
to pay enormous fines. In short, a powerful fleet has 
been scouring the seas, and Admiral Baird has been 
unable to get sight of them, and, as a last resource, made 
a rush for the Downs, to defend the mouth of the Thames. 
All this is very serious. It is like a horrid dream, and 
we are glad to awake and find that the fires and the burn- 
ings and the smashings are only technical, and that the 
towns attacked maintain that if there had been a real 
fight, they would have given a different account of the 
enemy. None the less must we bear in mind that the result 
would probably have been the same. It is true, however, 
that mimic warfare is not quite the same thing as real fight- 
ing, and had ourguns beenactually shotted and our torpedoes 
charged, the results might have been different; but even 
this poor comfort is not entirely to be allowed us, for 
two can play at firing shotted guns, and there are naval 
men who hold that we should have been still worse 
handled had we been at war. 

One lesson has been taught which comes home to engi- 
neers—a lesson, too, of overwhelming importance; it is 
that the marine engine in the navy has failed us when 
most wanted. This is nothing more than has long been 
predicted. We have ourselves, over and over again, said 
that few of the engines in our own ships could be relied 
on to run at full power for even a couple of days. Almost 
the moment the manceuvres began engines began to fail, 
and the failures have been so numerous and so hurtful 
that an inquiry must be made to ascertain the cause. 
We attach blame to no one—no one need be cen- 
sured; but the cause of the failure must be ascer- 
tained. Not in order that someone may be punished, 
but to prevent such a collapse in future, or if that is 
impossible, to break up the existing practice of officially 
stating that which is not true. The failures are of 
two kinds, In the first place, all the ships, with one 
or two exceptions, are very much slower than they 
are officially stated to be, and in the second place, the 
machinery has actually broken down or got out of order. 
The slowness of the ships is something surprising, and, 
indeed, almost unintelligible; ships that should steam at 
thirteen knots find it extremely difficult to run at ten 
knots. It is the custom to take a knot an hour off trial 
trip speed, and regard the remainder as sea-going speed. 
It would seem, however, that this is not nearly enough to 
deduct. This means much more than appears at first 
sight. The power required to propel a ship increases at 





a more rapid rate than the cube of her velocity; but let 
us assume that it varies only as the cube. It follows that 
for every 2°2-horse power required to propel her at thirteen 
knots, about 1-horse power should ceteris paribus suffice 
to drive her at ten knots. In other words, the indicated 
power on service is about one-half that indicated on 
the trial trip. If we are told that this is not 
the solution of the difficulty, only one other explanation 
remains, which is, that the resistance of the ship is very 
much greater when she is ready for fighting than it is 
when she is running the measured mile; but this can 
hardly be the case. As we have said,a knot an hour— 
which means a great deal of power—is always deducted, 
and the sea-going speed of a ship of war, as stated, is 
always officially supposed to show what she can actually 
do at sea. Nor is it safe to assume that the slowness is 
due to the wear and tear of machinery. The Northamp- 
ton, which has recently had £30,000 spent on her 
machinery, is lamentably deficient in speed. Either the 
engineers do not know how to drive their engines fast 
enough, or the engines and boilers are in such a condi- 
tion that they cannot be driven with safety any faster, 
and this latter supposition leads us naturally to the sub- 
ject of breakdowns. 

We have no very definite information on the matter as 
yet, but enough is known to prove that little dependence 
can be placed on the marine engine in the Navy. We do 
not speak now of torpedo boats but of large ships. 
Admiral Baird doing his best to get to Dover was severely 
hampered on the way. On Saturday, Admiral Baird took 
his six fastest ships, leaving behind him what ought to be 
a powerful force to join him as soon as possible. The 
utmost that could be got was a pitiful 9 knots. The old 
Northumberland did this with two boilers to spare. The 
boilers of the Shannon were in trouble, and the North- 
ampton could not keep up; when asked to get on a little 
quicker she telegraphed that she was doing her best. The 
Inflexible broke down with her starboard engine and 
dropped astern, still keeping her port screw going. On the 
preceding Wednesday the big ends of the Neptune’s con- 
necting rods began to knock so hard that, although the 
enemy was believed to be in sight, she had to go into 
Holyhead for four hours to take up the slack. Seeing that 
the ship has not steamed 500 miles continuously, this 
seems a strange state of affairs. Next the Shannon blew 
the packing out of her high-pressure piston-rod gland, and 
she had to stop for half an hour. 

As we have already said, we have no wish to attach 
blame to any one, but we do earnestly desire that the 
truth shall be known. Why should the Devastation, for 
example, be called a fourteen-knot ship, and steam ten 
knots only with much trouble? Are we to assume that 
untrained firemen are unable to keep steam for a higher 
velocity? We do not think that this is the solution of the 
difficulty. In every ship of war there is a number of 
leading stokers, and it may be taken for granted that with 
these men in the fire-rooms the boilers will assuredly 
work up to within 10 or 15 per cent. of the power that 
can be got out of them with trained trial-trip men. But 
the excuse is one of the worst that it is possible to put for- 
ward. Why should any warship go to sea with inefficient 
firemen when an ample supply can be had of fairly good 
men? Is it really a matter of vital necessity that all the 
firemen in a ship must be regularly enlisted? The idea 
appears to be absurd. A considerable number of super- 
numeraries, taken on for a month or two months, 
or three months, could be had, although it may be 
and is difficult to get firemen to enlist. Even if we 
allow something for bad firing, the idea will intrude 
itself that the system we have pursued in the Navy for 
some time past of cutting down the weight of machinery 
has been pushed beyond its legitimate limit. To assume 
that because a set of machinery may be got to exist 
through a six hours’ trial, it is therefore fit for service in 
a war ship, is to live in a fool’s paradise. The men with 
the largest experience are those who design and_ build 
engines for the mercantile marine, and they would not 
dream of putting into an ocean ship what is deemed to 
be fit for a man-of-war. Nothing, indeed, but a really 
wonderful excellence of workmanship and material 
enables them to sustain the strain of a six hours’ 
run. When we come to test in practice the claims 
made for the marine engines of the Navy in the 
matter of power and weight, we find that so far from 
being light machinery it is really very heavy. With 
forced draught the weight has been nominally got down 
to about 2 cwt. per indicated horse-power. If, however, 
as we have shown, the true sea-going power is not much 
more than one-half the trial trip power, then the 
weight of the ship’s machinery will not be much less than 
4 ewt. per horse-power. Jt is in every possible way de- 
sirable that not only the truth, but the whole truth, about 
the machinery in our war ships should be collected and 
made public. There is no reason on earth why ships 
should not be as fast as is necessary, but they certainly 
will not be fast if we are nationally content to let things 
take their course. The engineers of the Navy are to a 
certain extent on their trial. They have always been 
ready enough to make their grievances public; let us hope 
that they will now be able to show that they are not to 
blame if our war ships are slower than the average 
cargo boat. There is no fault to be found with the 
builders of the machinery, who work marvels when we 
consider the way in which they are tied up for space and 
weight. Must we hold the designers of the ship respon- 
sible, or is the coal bad? Is it too much to hope that the 
truth will be made known, no matter what that truth 
may mean ? 


OUR NAVAL ARMAMENTS. 

In the discussion which took place on naval armaments 
on the 4th, in Parliament, some important principles of ac- 
tion were suggested by members which we trust will be 
carried into practice. Lord George Hamilton spoke of the 
advantages of the Admiralty taking over the vote for naval 
ordnance, although he noticed the difficulties experienced 
in carrying it out. Undoubtedly it will be very advan- 
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tageous to shorten the process by which the decision is at 
last arrived at as to the actual pieces of ordnance which are 
to be ordered to be put in hand for each year. As Lord 
Charles Beresford pointed out, ships have invariably been 
kept waiting for their guns. We dealt fully with this 
subject in our leader of June 8th last. Lord Charles 
challenged the First Lord to name the case of a single 
ship, except the Neptune, where the guns were ready for 
the ship. The Neptune hardly need have been made an 
exception, so far as the British navy is concerned, for 
although she was purchased complete with her arma- 
ment, the guns, which were Whitworth’s with hexagonal 
bores, were afterwards taken out and replaced by service 
pattern ordnance. For purposes of illustration the Nep- 
tune is very good as an instance when a ship is obtained 
in a complete condition, because the ordering had 
all been in other hands, and our Government had 
been able to step in and purchase the whole by 
a single transaction. Lord George Hamilton informs 
us that the cost of the armament of a ship is as 
nearly as possible one-third that of her hull and engines. 
Enormous as the demand has become latterly, it was 
hoped that if the present votes were kept up the neces- 
sary supply would be secured in a “short time.” “ It was 
not wise,” Lord G. Hamilton observed, “to accumulate 
enormous stores of perishable material, which could be 
rapidly produced on emergency. Anample supply should 
be kept of articles that could not be made quickly.” Few 
will question the soundness of this statement, but its 
application to the supply of armaments under present 
circumstances is very limited, because only the more in- 
significant stores required are either perishable or quickly 
produced. Powder and fuses, for example, have a 
tendency to suffer in course of years, especially in tropical 
climates, and they can be made at an increased rate more 
easily than guns; but with them quick production is only 
a relative term. Both of them demand great skill in 
manufacture and care in proof. Then, again, light guns 
are made much more quickly than heavy guns; but at 
present we are quite unable to make them fast enough 
to meet the demands of the service. This, however, 
is one of the special matters calling for reforma- 
tion. It would, we believe, be quite possible to 
develope a system on which ordnance might be com- 
paratively quickly supplied. Lord Charles Beresford 
remarked that we “should try and develope the enter- 
prise in the country, and that might be done by saying 
that if anyone put down the necessary plant, and produced 
a satisfactory gun such as they required, he would get an 
order for so many hundreds.” This is a recognition of 
the need of encouraging private manufacture which, 
although crudely expressed, is welcome. It would hardly 
be wise for a firm to make a single gun in hope of its 
being accepted as satisfactory and an order given, unless 
a better understanding were come to between our autho- 
rities and the trade. It is not that lower or easier condi- 
tions are cailed for, so much as a spirit of cordial recog- 
nition of genuine efforts, and an endeavour to meet 
difficulties and to find such orders as may be executed by 
a private firm that has been encouraged to lay out money 
in plant to manufacture war stores. For example, sup- 
pose that certain firms lay down plant in the hope of 
obtaining orders for steel projectiles. It is quite possible 
that they may fail in conforming to stipulated conditions 
as to time. With their own experience, Government 
officials ought not to be surprised at this; and the way to 
look at such a question is not simply to regard such firms 
as those who having failed to comply with terms offered, 
can expect nothing, but to ascertain whether they 
have done good work, and such as might be turned to 
account in future. 
genuine efforts made, surely some encouragement might 
be given in the way of orders. We believe that the 
common course is to send out for tenders and accept the 
lowest, if there is reason to believe that the manufactures 
are trustworthy. Sometimes the disappointed firms who 
have tendered obtain leave to make a small trial order; so 
far so good, but we think something more might be done in 
this direction. It is extremely difficult for men new to 
this branch of manufacture to know the price at which 
they could tender. After the main order has been given 
to the successful firm, which, be it observed, if it is a 
business-like price, is nearly sure to be a firm which has been 
for some time engaged on the work, smaller orders might 
be offered to others who have tendered, if willing to take 
them, at the same price as that which has secured the 
principal order. The whole matter would remain in the 
hands of the Government; they could not be forced further 
than they like to go. Any able man at the head of a depart- 
ment could carry out such steps as we indicate, and carry 
them out without favour or affection ; the missing element is 
the recognition of effort and the wish to develope it for the 
good of the country. 

Officers start too often with the fixed conviction 
that manufacturers are only too well able to take care 
of themselves, although there have been failures in 
business enough to afford proof that this may by no 
means be the case. One of the most important factors 
in doing business is to look at both sides of the ques- 
tion, and to remember that for real permanent busi- 
ness both parties must benefit. It is an old story that it 
is difficult to do business with a clergyman. There are 
many exceptions, but it often happens that where it is 
necessary to deal with a number of owners of property, 
and one is a clergyman, it is known beforehand, and after- 
wards proved, that he is the specially unreasonable man 
to deal with, probably because he starts with the impres- 
sion that he is a sort of lamb among wolves, and must 
concede nothing, and believe no plea urged against him, 
but secure all he can by any means get, knowing that he 
is sure, after all, to be badly treated. This species of lamb 
is apt to render business impossible, or cause it to be 
carried on under unnecessary and unprofitable difficulties. 
Officials in high position are apt sometimes to act in 
a somewhat similar way. A want of recognition 
of the difficulties of firms beginning to make war mate- 
rial does not tend to secure better terms for Government 


If good plant has been erected and | 


in the long run, but rather to put new firms at so great a 
disadvantage, compared with old ones, that the tenders 
for war material go out year after year only to two or 
three firms. Many years ago the great need of encourag- 
ing the manufacture of steel projectiles was urged. The 
Admiralty were entreated to allow steel plates that had 
done their work as to tests to be used for proof of manu- 
facturers’ shells, but nothing was ever done in this way. 
Manufacturers had no inducement to spend thousands of 
pounds on trial] plates, and so, we hold, our Government, 
and our Government alone, is responsible that we now 
have to spend many thousands in obtaining steel pro- 
jectiles from abroad before we are able to turn outa 
single steel shell in England. The same evil besets our 
manufactures of other war material. We now do not 
allow accounts of our trials to be published, and as a 
natural result we are losing foreign orders for our firms; 
in other words, we are cramping our trade and power to 
produce war material. Doubtless there are many cases 
when the publication of results of experiments is 
undesirable, and the Government authorities must be the 
judges of when this is the case. Our complaint is not 
that certain results are kept private. On many occasions 
this ought to be absolutely carried out. Our complaint 
is rather that they have long been invariably so kept that 
incorrect and untrustworthy information has leaked out 
under protest. Officers have always regarded the publica- 
tion as undesirable, and have felt that they were 
liable to compromise themselves by permitting it. If 
asked for permission to publish, any Government official 
felt it must be safe to refuse, and has latterly invariably 
refused. We hold that if there is no objection to the 
publication of results showing the excellence of English 
manufacture, it is an absolute public duty to publish it. 
If the question of each series of experiments were 
submitted to some department, say the Intelligence 
Department, it might be easily dealt with in a 
sound way. Perfect secrecy or correct and business-like 
publication would be the alternative courses. So long as 
an officer resists the suggestion of publication, as if he 
were asked to make the Government puff the wares of 
manufacturers, who are “only too well able to take care 
| of themselves,” we are not likely to get matters put ona 
satisfactory footing. 

To return, however, to the discussion in the House. We 
are glad that the need of developing powers of production 
of material in the country is being recognised. If the 
question is imperfectly understood it is only necessary to 
put the matter in the hands of an able man, who will 
obtain credit for success in this work, and common sense 
will soon prompt the right steps. The Arsenal should 
not be crippled by such development; on the other hand, 
we maintain that it is now crippled. So long as we can 
not make a single steel armour-piercing projectile in our 
shell factories, we maintain that we are in no position to 
check the work we obtain from private firms. The 
Arsenal should be able to turn out everything in the way 
of guns and ammunition as patterns, and it should be 
devoted to the habitual manufacture of the larger stores 
which are more difficult to make. Elswick ought to do 
the same, and indeed we have often depended on Elswick 
|for the production of the newest and best designs. 
| Smaller stores ought to be made by many firms in reason- 

able quantities ordinarily, and if possible a trade abroad 
should be developed of such a magnitude that we should 
| have arsenals kept up with foreign money capable of help- 
ing England with all their powers with great effect in 
case of war. Besides it is clear that if foreign Powers can 
buy what they want from us at moderate rates, they will 
be slow to establish military or naval manufactories 
within their own shores. We need not point out the 
advantage which we would, as a nation, derive from this. 





THE BACILLUS AS A SOURCE OF INCOME, 


Tue majority of educated men and women regard germs 
and micro-organisms of all kinds as unmixed evils. Yeta 
minority can hardly fail to be grateful that the vibrio, 
the bacillus, and the micrococcus exist. To say nothing of 
the brewer, who without the yeast plant would lack the 
means of living, there is a considerable number of labourers 
in the vineyards of science to whom micro-organisms 
have at one time or another been little short of a crowning 
mercy. In hunting them up, in inquiry into the nature 
of their social arrangements and their public policy, re- 
searchers have found not only remunerative occupation, 
but a chance of winning fame, if not fortune. It has been 
said that the field of research is already densely crowded 
with eager workers. Some one must have been crowded 
out for sheer want of occupation had not micro-organisms 
stepped in and said, “ Here we are, ready to help diligent 
young men. Find out all about us, if you can.” We 
need say nothing of Pasteur or of Koch; or con- 
cerning the furious scientific combats that have raged 
round what one party call useful discoveries, and the 
other party assert are neither useful nor discoveries. 
Fortunately the micro-organism is everywhere, and 
even when water, and milk, and spinal cords, and 
sewage, and lungs are all being worked on, the field is 
not fully occupied. Dr. Percy Frankland, by direc- 
tion of the South Kensington authorities, has turned his 
attention to the air, and spent a great deal of time, and 
possibly some of the British taxpayers’ money, in findin 
out what the air contains. A report has just appear 
on this subject in the “Proceedings” of the Royal 
Society, and now lies before us. It is entitled “ Further 
Experiments on the Distribution of Micro-Organisms in 
Air by Hesse’s Method, by Percy F. Frankland, Ph.D., &c., 
and T. G. Hart, A.R.S.M.” 

Air was collected in all sorts of places—from the 
cross on the top of St. Paul’s to crowded theatres; and 
was then examined by a system which we need not stop 
to describe. In this way the researchers discovered how 
many micro-organisms given quantities of air contained. 
Tyndall showed long since that if air is carefully purified 
by filtration + se cotton wool, infusions of hay and of 


turnips, in presence of such filtered air, will remain sweet 
for indefinite periods; but that in presence of ordinary 








unfiltered air the solutions will absorb germs from the 
atmosphere, which will multiply rapidly, and cause the 
decomposition of the infusion, then found under the 
microscope to swarm with bacteria and company. 
Dr. Frankland cultivates his colonies, to use the correct 
biological phraseology, in a somewhat different manner, 
but the results are the same, and he measures the germs 
in the air by the colonies he can raise from a given 
volume—10 litres. We fear that certain men who have 
not appreciative minds will fail to find much that is use- 
ful in the report, but those who — it in a proper 
spirit will be supplied with food for thought and retlec- 
tion. We need scarcely, perhaps, say that the roof of the 
Science Schools at South Kensington constituted a happy 
huntivg ground. One of the first things discovered was 
that although the micro-organisms appear to be unsettled 
in their habits, yet that, generally speaking, there were 
more of them in the air when it was hot than when 
it is cold. ‘lhis, of course, is not really a discovery, 
but it is interesting and even agreeable to find the 
man of pure science telling the sanitary engineer and 
the hospital surgeon that he knows that the opinions 
they have held for years are right. Another discovery 
of the same kind seems, however, to have been made con- 
cerning air in the interiors of buildings. It is that “ the 
number of organisms present in the air is almost wholly 
dependent on whether the latter is in a disturbed state or 
not.” Non-scientific people are in the habit of say- 
ing, in other words, that when there are many people 
present, or much sweeping is going on in a room, the dust 
flies. It is pleasant to have the accuracy of this proposi- 
tion confirmed. Unfortunately, regarded from the less 
popular and strictly scientific standpoint, the words which 
we have quoted are vague, and might be misleading. 
They quite easily bear the construction that the mere act 
of stirring the air in a room produces micro-organisms. 
Of course this is not what Dr. Frankland means; but it 
is very easy indeed to believe that he meant it. 

The next point for consideration is that after all 
microbes seem to be harmless folks enough. For example, 
we are told that in a threshing floor as many as 8000 fell 
every minute on each square foot of the barn. If the 
barn were 20ft. square there would be deposited on the 
floor every hour, at this rate, 192,000,000. What the 
population of the air in general was in the building, our 
readers may, if they have a good head for figures, imagine. 
Strange to say it does not appear that any of the indi- 
viduals who breathed this air were one penny the worse. 
There was a time when we dreaded microbes, but 
familiarity breeds contempt. We met aman once who 
used to carry cholera germs in his waistcoat pocket ; he 
had associated with the bacillus and the microbe so long 
that he did not fear them. We rise from the perusal of 
Dr. Frankland’s report reassured. The foes once so 
dreaded, cannot be foes at all; we breathe them and eat 
them and drink them in countless myriads, and we are 
none the worse. Let us pluck up courage. 

One more point remains to be considered. What is 
the use of an inquiry of this kind? If the work is 
regarded as a species of elegant pursuit giving harmless 
amusement, we have nothing to say against it. There is 
no reason why we should object to the catching of little 
fish in the Hampstead ponds, for example; but we are 
not quite so clear that we should approve of the fishers 
being paid out of the national purse for their work, even 
if they wrote a report on the carp and the minnow for 
the “ Proceedings” of the Royal Society. Dr. Frankland 
having, so to speak, taken a kind of census of the micro- 
organisms, has nothing to suggest. He does not hint that 
we should be careful not to raise a dust, nor has he hit 
upon any method of reducing the numbers of the micro 
population. We may be excused if we ask what it all 
comes to. Is any human being in the world the better 
or the wiser or the happier for the months spent by Mr. 
Frankland and his assistant, Mr. Hart, in arriving at a 
collection of sterile facts? Even the accuracy of the state- 
ments contained in the report is open to question. They 
do not hang together save in a very crude way. This we 
may waive. We may assume that the results are per- 
fectly in accord with each other, and still ask, In 
what has Dr. Frankland increased the store of useful 
information in the world? To us it appears that an 
inquiry of the kind should be left to some private 
individual, whose time does not possess any special value. 
Dr. Percy Frankland must be capable of far better work, 
even as a researcher, than this; and we venture to 
assure him that in the present day fame and fortune 
cannot be obtained, save in exchange for some valuable 
thing, or invention. If we may be allowed to use’ 
a Yankee phrase, vulgar but expressive, the microbe 
is played out for the present; he is being assigned 
his true value by those who have daily to fight disease 
and death, and do anoble work among us. Even a South 
Kensington man cannot afford to be puerile. Dr. Frank- 
land is patient and clever. If he will but use due dili- 
gence he will soon find a subject which will employ him 
to more profit than micro-organism hunting. 





IRISH MINES AND MINERS. 


In the reports of the Inspectors of Mines just issued there is 
a table which should be of interest at the present time. It is 
given in the report of Mr. Dickinson, the chief inspector, and 
tabulates the mineral production, mines, and persons employed 
about and in the mines in Ireland. It appears that there are 
28 coal mines in Ireland, but they must be small, as only 849 

rsons are employed in the aggregate. The output of coal was 
106,704 tons for the year, and the value £40,014, which forms 
the largest portion of the mineral output of Ireland. Next in 
value is iron ore, there being 15 mines at work employing 439 
persons, who produced 135,389 tons of ore, valued at £20,308, 
There are 3 mines yielding 7927 tons of iron pyrites, 4 yielding 
rock salt to the extent of 30,155 tons, and 2 mines from which 
6139 tons of barytes—sulphate—were produced. There was 
also produced from 4 mines some 4169 tons of bauxite, valued 
at £1040. In addition there was a little copper, a little fireclay 
from the coal mines, and a little ochre from the pyrites mines, 
and thus there was a total production of minerals to the value 
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of £79,427, giving employment in the output to 1680 persons. 

It is singular to find from the same official source that the 

number of persons employed in and about the metalliferous | 
mines especially has singularly fallen in recent years. The | 
number of workers was 3323 so recently as the year 1873, and | 
now it is only 831, One part of the decrease is rather signifi- | 
cant ; in the earlier years named there were no fewer than 240 

females employed in and about the Irish metalliferous mines, 

now there are only 25 females so employed. As to the location 

of the Irish mines as a whole, it may be said that Leinster pro- 

duces more than half of the coal raised in Ireland; but the | 
average yield of coal and fireclay per person employed, though | 
a little above that of the previous year, was still very low, only | 
averaging 128 tons in the year. Ulster gives the bulk of the | 
remaining mineral produce—the iron ore, salt, barytes, and alum | 
clay. The accidents at Irish mines caused the deaths of two | 
persons, one each at mines under the Coal Mines Act and under 

the Metalliferous Mines Act. The latter was at one of the | 
barytes mines—at Duneen Bay—and it is added that “there | 
was no inquest held, the case not having been reported to the | 
coroner.” In the second fatal case, that at one of the collieries | 
in county Kilkenny, it is added that “the coroner, who was 
newly appointed, did not hold an inquest.” It is one of the 
features of industrial Ireland, which must be regretted, that the | 
output of the chief minerals has decreased so much of late years. 
We have already stated the extent of the decrease in the pro- 
duction of the metalliferous mines, and it may be added that | 
the output of coal has fallen from 139,219 tons in the year 1874 

to about 106,704 tons for the last year reported on. This 

decrease, should the consumption increase only slightly, necessi- 

tates a larger import, and it gives a much less demand for 

labour. One of the main difficulties of Ireland is how its indus- 

tries shall be so developed that there should be an increased 

employment afforded for the population which is withdrawing | 
itself from one branch forming in some parts of the country. A | 
development of the mineral resources is very much needed, and | 
except in salt and one or two minor industries, it does not seem 

at present in progress. In some parts of Ireland, in Ulster, for 

instance, the demand for cova) has increased with rapidity of late, 

and it would be one of the best things for Ireland if there could 

be an enlarged production of that and other minerals. 


PROPOSED SHIP CANAL FROM BIRMINGHAM TO LIVERPOOL, 


THE transport disabilities which inevitably attach to an 
inland position are so emphasised into overwhelming disadvan- 
tages by the present keenness of competition and smallness of 
profits that the Midland engineers and ironmasters cannot be 
blamed for turning, like their fellow manufacturers in Lanca- | 
shire and South Yorkshire, a great deal of attention to the 
question of ship canals, They err, perhaps, on the side of too 
much versatility. Having debated without practical result | 
three several schemes for the establishment of improved water 
communication with Bristol, with London, and with both those 
towns and the Trent as well, the Birmingham traders are now 
considering a scheme for making a ship canal to Liverpool. Water 
connection with the Mersey they have discussed before, but 
never upon so tangible a proposition as is now formulated. The | 
proposed waterway would proceed through the thickly popu- 
lated towns of the Black Country, of North Staffordshire, and 
of Cheshire. There is over a million of population to be served ; 
and it is asserted that by taking advantage of the Weaver 
navigation, a strong concreted canal, 60ft. wide and 11ft. deep, 
navigable for vessels of 300 tons burden, might be constructed 
for an outlay not exceeding £1,600,000. It is estimated that 
the outgoing traffic alone from this populous district would 
average not less than two million tons per annum, and an | 
average rate of 4s. per ton would yield a dividend of 16} per | 
cent. on the capital. Evidently the pecuniary prospects of the 
enterprise should be sufficient, without the supplementary 
inducement of relief from the incubus of railway monopoly, to | 
arouse the commercial instincts of the Birmingham manu- | 
facturers. A very considerable discount for inaccuracy in engi- | 
neering calculations would leave incitements to adventure in the | 
matter more tempting than those which influenced Lancashire | 
to construct the ship canal. It is to be hoped that the question | 
may be decided to the advantage of Midland industry. | 
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London Water Supply. By the late Coronet Sir Francis 
Botton, C.E. New edition, revised and enlarged, by Philip 
A. Scratchley, M.A., of the Inner Temple, barrister-at-law. 
London: William Clowes and fons. 1888, 

Tue fact is indisputable, that London, which governs an 
empire, takes very little knowledge of its own affairs. 
What the forthcoming County Council may do to develope 
the local feeling at present so dormant in metropolitan 
life, remains to be seen. How much London understands 
of its own affairs is shown by the mistake that was made 
a few years ago, when the chance of buying-up the 
undertakings of the water companies was indignantly 
scouted, on the assumption that the bargain was not only 
good for the companies, but bad for the ratepayers. 
Some reduction in the price, if sought in a temperate 
spirit, might doubtless have been obtained; but no such 
effort was put forth, neither were the companies anxious 
to sell. Since that date the error has been perceived, and 
the people of London have had to pay for their lack of 
acquaintance with a matter which deeply concerned 
them, and by which they are affected every day. 
Parliament, unassisted by any enlightened public opinion 
out of doors, blunders again and again over the question 
of the London water supply. It has recently rejected 
the Bill by which the Grand Junction Company proposed 
to remove its intake to a point higher up the stream. 
Three years ago it refused permission to the Kent 
Company to supply water to the dry hill ranges in the 
direction of Sevenoaks. In both these instances the 
interests of the public have been damaged, and yet 
Parliament supposed that it was doing the very best 
thing. The Kent Company has succeeded this session 
in getting its Bill through Parliament; but its 
failure in 1885 is a matter for regret, and would be all 
the more so were it not for the wet season which now 
prevails. 

It is to be hoped that Mr. Scratchley’s revised edition 
of Sir Francis Bolton’s handbook to the London water 
supply will serve to educate the people of the metropolis 
to a better conception of the conditions under which 
that supply has been provided and is now furnished. 








We do not say the book is complete on all points, and we 


have no doubt Mr. Scratchley is aware that he might 
enlarge his volume stillfurther with advantage, although it 
is considerably amplified as compared with the first issue in 
1884. The public are indebted to the International 
Health Exhibition of that year for the commencement of 
this literary undertaking; and it is a fortunate circum- 
stance that the connection of Mr. Scratchley with the 
preparation of the original work has enabled him to 
perpetuate the project which Sir Francis Bolton initiated. 
The task has fallen into able hands, and has been 
executed in a manner which adds to the value of the book 
without destroying the continuity of its design, The 
metropolitan water consumer who makes acquaintance 
with this handy and -well-arranged volume may learn 
amen where the water comes from which he consumes, 
10w it gets to him, in what degree of purity, and how 
he can turn it to the best account when it reaches his 
dwelling. He is told who are the authorities who look 
after the supply, and what are the powers of the several 
companies. If he thinks he is overcharged or in any way 


| oppressed by these formidable corporations, he can satisfy 


himself one way or the other by referring to an alphabetical 


digest of leading decisions affecting water companies. 
| Here he may luxuriate among the mazes of the law, as 


to annual value, as to what constitutes a dwelling-house, 
what is to be understood by “one family,” and what 
really makes an individual a “ water consumer.” He may 
also learn what are his rights as to watering his garden, 
having his carriage washed, or satisfying the thirst of his 
cow. This digest of decisions will be useful to consumers 
all over the kingdom, and to local authorities as well as 
individual householders, It is interesting to know that 
water may be unlawfully taken from a tap in an unoccu- 
pied house, and yet it shall not be an offence within the 
meaning of section 59 of the Waterworks Clauses Act, 
1847. ‘That is to say, the Act provides no penalty in such 
a case. But water standing in pipes belonging to a con- 
sumer may be the subject of a larceny at. common law. 
The nice distincticns which sometimes present themselves 
may be illustrated by the Huddersfield case, in which the 
Corporation escaped responsibility for lead poisoning, by 


| showing that the water was pure and wholesome so long 


as it remained in their mains and pipes. It was the con- 
sumer’s service pipe, made of lead, which made the water 
deleterious. More momentous, in a financial point of 


| view, is the decision which established the right of the 
| New River Company to charge for the water supply to a 


large City warehouse on the basis of annual value. In 
order to obtain a supply by meter for a hydraulic lift, it 
was necessary for the person concerned to be a consumer 
of water for domestic purposes. As a consumer in the 


| latter capacity, he had to pay according to the rateable 


value of the premises. Yet, after all, the judges would 
not say whether such a warehouse as the one in question 
was a dwelling-house within the meaning of the Com- 
pany’s Act. The decision, so far as it goes, is understood 
to affect water companies generally, and in that respect 
possesses great importance. Yet it seems strange that in 


| order to get a supply by meter for trade purposes, the 


applicant must first of all have a domestic supply, for 
which he must pay on the basis of the rateable value, In 
such a case the consumer owes little gratitude for the Act 
of Parliament. 

Mr. Scratchley’s history of the London water supply 
and of the several companies is very interesting, and is 
accompanied by a complete description of the existing 
works, made al] the clearer by a series of excellent maps. 
The financial part of the question is shown in an elaborate 
set of tables, prepared by Mr. Alfred Lass. But what is 
to be the future history of the London water supply ? 
The constant service is making progress, especially in 
certain districts; but at the present rate it will take 
many years before ever-growing London is universally 
supplied after that approved fashion. The existence of 
eight companies for the supply of water to the metropolis 
is criticised by Mr. Scratchley as “not conducive to 
economy of management;” and he goes on to say “many 
improvements could undoubtedly be effected if all were 
brought under one central authority.” Concerning the 
buying up of the companies, so as to place the supply in 
the hands of a public body, such as the coming Council, 
we are told, “It is to be hoped that should such a transfer 
ever take place, these undertakings may be secured on 
reasonable terms, and that such arrangements will then be 
made as will meet the ideas of the day.” When the local 
authority steps in, perhaps there will be some change of 
“ideas.” It has happened so elsewhere. 
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Secretary Wuityey has determined to give a trial to 
coil steam boilers to test their fitness for naval vessels, and adver- 
tisements are now being prepared at the Department inviting 
pes of these boilers to submit their manufactures for com- 
petition, 
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Tue account in our impression of the 10th brought 
the proceedings down to Wednesday afternoon, the Ist 
inst. On Wednesday evening a very brilliant conversa- 
zione was held, nominally in the Royal Irish Academy, 
Dublin. For the purposes of this entertainment the 
Academy was connected with the Mansion House by a 
covered way, brilliantly illuminated by incandescent elec- 
tric lamps. The guests were received by Alderman 
Kernan, who officiated in place of the Lord Mayor, Mr. 
Sexton, whowasunavoidably absent. The reciprocating con- 
versazione in the Academy degenerated into an automatic 
rotary movement in the Round Room of the Mansion House. 
Engineers otherwise deliberately staid, under stress of 
the strains of the Black Watch, were to be seen richo- 
chetting about the room and circulating madly in patent 
leather pumps. ‘The ditference of potential at the ends of 
the covered way was created by the intellectual treasures 
of the Royal Academy on the one hand, and the merely 
personal enjoyments of the Mansion House on the other, 
and we regret to say that it sufficed to maintain a con- 
stant current from the Academy, where the guests were 
admitted into the ports of the Mansion House, where 
they expanded till the period of cut-off, which did not, 
even in the case of those who were linked up, precede 
that of exhaustion. Some of the guests were treated to 
personal reminiscences of the Lord Mayors of Dublin, 
from Daniel O’Connell downwards, by Mr. White, the 
historic butler of the Mansion House, who entertained a 
small party in his private room. This conversazione, 
which was one of the most successful of its kind, and a 
typical example of Irish hospitality, concluded the series 
of generous entertainments which characterised the Dublin 
meeting, and which will be long remembered by the 
visitors who were so kindly received. 

The visitors proceeded to Belfast on Thursday afternoon 
and Thursday evening, many of them stopping to inspect 
the Bessbrook Spinning Mills, and to ride on the Newry 
and Bessbrook Electrical Tramway. At Belfast numerous 
works were open for inspection, in addition to those of 
which we publish a description. A conversazione was 
held in the Queen’s College, Belfast, on Friday evening, 
at which many scientific and other objects of interest in 
connection with local industries were exhibited. 

On Saturday the members of the Institute were per- 
mitted to travel without charge on the Northern Counties 
Railway, and many availed themselves of the opportunity 
to visit the electrical railway from Portrush to the Giant’s 
Causeway, and some of the important mills thrown open 
for their inspection. 


THE FALLS FOUNDRY AND ENGINEERING WORKS. 

Amongst the establishments that were open for inspec 
tion on Friday, the 3rd of August, none could offer more 
attractions to the general mechanical engineer than that 
of Messrs. Combe, Barbour, and Combe; but owing to thie 
circumstance that Belfast had to be “done” in one day, 
and that little more than two and a-half hours of that day 
were unappropriated, very few members managed to get 
out to the Falls-road. From half-past twelve the day was 
taken up with the luncheon, the speeches that followed, 
the steamer trip, and the conversazione. Many of the 
members would have preferred to have had the original 
hour for lunch retained, so that they might have 
visited the Falls Foundry in the morning, even at the 
sacrifice of the racy display of “ post-prandial” eloquence, 
or local eloquence that followed it, typically redolent, as 
it was, of those peculiar animosities that characterise 
Belfast. 

These works, situated in the neighbourhood of the Falls- 
road, cover an area of five acres, and yet give the visitor 
the impression of being cramped for room. From a com- 
mercial point of view this is doubtless very satisfactory, 
as it implies considerable expansion of business beyond 
what was contemplated at the commencement in 1845. 
The power of production and the number of workshops 
have been gradually increased since the foundation, but 
the demand appears to have been even more progressive. 
The expedient of expanding in a vertical direction, so 
familiar to Manchester men, strikes one here as suggestive 
of increasing orders and high ground-rents. The works 
were originally designed for the manufacture of machinery 
for preparing, spinning, and twisting flax; but they are 
now adapted to the production of all classes of mill-work, 
engines, and general machinery, as well as for the special 
machinery required in the manufacture of linen goods and 
general textile fabric work, including the treatment of 
flax, hemp, jute, manilla, sisal, and other fibres. 

A striking peculiarity of this establishment is its self- 
sufficient and independent character. Its distance from 
the great industrial centres of England has led to the 
adoption within its walls of branches of manufacture 
which otherwise would scarcely be remunerative. No 
general engineering tirm in the neighbourhood of Sheffield 
would undertake the cutting of its own files and the 
preparing of its own coke, yet Messrs. Combe and 
Barbour carry out both of these operations for them- 
selves. In the matter of file-cutting their men appear to 
be very expert, but the portion of the premises devoted 
to this art is limited, accommodating scarcely more than 
twenty hands. They have three coking furnaces, whose 

roduct is consumed in the cupolas of their foundry close 
es, The foundry itself is very spacious and imposing, 
and every foot of the floor space is covered with fretted 
forms and cunning labyrinths delved in the mobile sand, 
through which the tide of molten metal will presently 
run hissing and seething. 

The cupola furnaces are provided with large receivers, 
into which the iron is run down and retained till wanted. 
Each of the furnaces melts about 16 tons of iron twice a 
day, producing metal at the rate of seven tons an hourwhen 
in full blast. The foundry is provided with three 
machines for moulding spur wheels, and is apparently 
capable of dealing with heavy work. Like most old- 
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| 
established concerns, the firm has a special weakness, a | 
“leading article.” It is the rope pulley. The Falls | 
Foundry was the cradle of this benefaction, and contains 
the shrine of the pioneer pulley, which is, however, still 
alive and rotating. The visitor is led with becoming 
solemnity into the dim and narrow crypt where gyrates 
the oldest grooved pulley in the world. Standing there 
bare-headed in the hallowed presence of that “ grooved 
forerunner of all time,’ the stranger meditates on the 
vicissitudes of mechanical progress. Here, for more than 
a quarter of a century, the ropes have clattered in and 
out of that narrow chamber and round the grooves of that 
pulley that has known no variation save its own periodic 
revolutions, while outside “ the great world spins for ever 
down the ringing grooves of change.” Of course the 
ropes are not cveval with the pulley, for “ ropes may 
come and ropes may go, but it goes on for ever.” 

“Thirty years, did you say, Mr. Hamilton?” “Nearly, 
but not quite that. I made the drawings for it, and I 
have not been here the whole of thirty years yet.” 

One of the curiosities of these workshops is the trans- 
mission of power between shafts inclined at an angle to 
each other, effected, of course, by the rope pulley, but 
whether solely on account of the exigencies of the 
premises, as alleged, or partly to show the capabilities of 
this agent, we are not prepared to hazard a guess. In 
the fitting-shop was to be seen a splendid specimen of a 
grooved fly-wheel in course of construction. It was 20ft. 
in diameter, and 3ft. Gin. across the face. Its weight 
was 18 tons, but our guide regarded it as a mere 
baby compared to some they produce. It had ten arms 
or spokes, to which the rim of the wheel was attached in 
sections by large bolts, whose heads were grooved out. 
This method of construction permits of the use of a 
narrower and lighter rim than would otherwise be 
possible. The lathe in which such wheels as this are 
turned up is capable of dealing with a diameter of 30ft. 
and a breadth across the face of 7ft. 

A fact which speaks well for the discrimination of the 
engineers of the firm is the presence in these shops of a 
Corliss mill-engine, which was put down twenty years ago 
by Hick, Hargreaves, and Co. It works up to 500 
indicated horse-power, with 601b. initial steam pressure, 
and appears to be almost as good as new. 

A circumstance of interest to members of the Insti- 
tution in connection with these works is the fact that 
Mr. Benjamin Walker, of Leeds, a popular member of the 
Council, was formerly manager for Messrs. Combe, 
Barbour, and Combe. 

On Friday morning, at 9.30, the Mayor of Belfast, Sir 
James Haslett, and the members of the local committee, 
received the President of the Institution of Mechanical 
Engineers, Mr. E. H. Carbutt, and the members in the 
Town Hall. He welcomed them to Belfast, and Mr. 
Carbutt replied in suitable terms. At ten o'clock the 
party, numbering nearly 180, were conveyed in brakes to 
the works of Messrs. Harland and Wolff. The Borough 
Engineer accompanied one portion, and pointed out the 
various improvements effected in the town within recent 
years. In particular he drew attention to the widening 
of the town bridge over the river, which was effected by 
placing double cantilevers beneath the old bridge and 
forming new footpaths on the ends of them. He also 
explained how the Queen’s Island has been deprived of 
its insular distinctioa by the filling up of the channel that 
separated it from the mainland with the harbour dredgings. 
This improvement was of course of the greatest import- 
ance to Messrs. Harland and Wolff, a large portion of 
whose premises is situated upon reclaimed land. On 
arrival at the Queen’s Island the party were shown over 
the shipbuilding yard by Sir Ed. Harland, Mr. Wolff, Mr. 
Walter Wilson, Mr. Bassil Wilson, and other gentlemen. 


SHIPBUILDING AND MARINE-ENGINE WORKS. 


These works, situated on Queen’s Island and belonging 
to Messrs. Harland and Wolff, were originally started in 
1853 by Messrs. Robert Hickson and Co., in order to use 
the product of the Belfast Ironworks which had been 
commenced in 1850; but owing to the cost of importing 
coal the iron manufacture had to be given up in a few 
years. In 1854 a sailing ship of 1289 tons was launched. 
In 1859 the iron shipbuilding yard of Messrs. Hickson 
and an adjoining wood shipbuilding yard were acquired 
by Mr. Harland, who was shortly afterwards joined by 
Mr. Wolff and later by Mr. Walter H. Wilson and Mr. 
W. J. Pirrie. The progress from 1859 was very 
rapid; in the five years ending with 1864 thirty vessels 
measuring 30,276 tons were constructed ; in the five years 
1865-69 thirty-six vessels and 28,023 tons; in 1870-74 
seventeen vessels and 46,283 tons; in 1875-79 forty-four 
vessels and 57,068 tons; in 1880-84 forty-two vessels and 
105,626 tons; and in the three and a-half years ending 
June, 1888, thirty-four vessels and 89,769 tons. There 
are also at the present time eight vessels in different 
stages, amounting to about 41,330 tons, all being con- 
structed of steel. In 1868 the gross tonnage includes 
H.M. screw gun-vessel Lynx; in 1878, H.M.S. Hecla, a 
pes 9 ship; in 1880, H.M. screw gun-vessel Algerine ; 
and in 1886, H.M. screw gun-vessels Lizard and Bramble. 
In 1870 was launched the Oceanic, the first of the famous 
White Star fleet, which may be said to have marked a 
new era in the history of Atlantic steam navigation. 
Since this date have been constructed for the same line 
no less than twenty vessels with a tonnage of 75,000; and 
there are now in hand four vessels of 28,950 tons. 

The works are excellently situated, the building slips 
being at each end, with a depth of water sufficient for 
launching the largest vessels for mercantile or war pur- 
poses. Between the two ranges of slips are situated the 
workshops, which consist of extensive smiths’, fitters’ and 
platers’ shops, fitted up with the necessary machinery ; 
a shops; sail-lofts; riggers, mast building, and 

at-building shops; joiners’, cabinet-makers’, uphol- 
sterers’, carvers’, and polishers’ shops; and plumbers’ 
and coppersmiths’ shops; the whole arranged with a 





view to the greatest economy of labour. A narrow-gauge 


tramway intersects the entire works and connects the 
various departments. There are extensive piles of timber, 
iron, steel, and other materials, and locomotive cranes for 
handling them. Passing through the ship yard, and 
crossing the slip and bp of the graving dock, and the 
fitting up jetties, and then across the caisson, the engi- 
neering portion of the establishment is reached. 

Alongside is Abercorn Basin, where the largest ships 
are easily accommodated for receiving their machinery. 
Lines of rails intersect the shops, and run under the 
eighty-ton steam shears on the quay. The buildings are 
reared on massive iron columns supporting iron girders, 
which in turn carry the powerful steam travelling cranes 
in each bay. The centre space is reserved for the erection 
of the engines under construction, and the remainder of 
the building is fitted with machines and tools of the most 
modern type. Another block of buildings gone the 
boiler house, containing three large boilers which provide 
steam for the entire works; also the general store, the 
brass foundry, and the coppersmiths’ shop. Next is 
the iron foundry with cupolas and all other appur- 
tenances for the production of the heaviest castings. 
Beyond is the boiler shop with appropriate machinery. 
The mechanical appliances are all of the most approved 
kind, and many of novel construction, enabling the largest 
engines to be turned out for meeting the steamship re- 
quirements of the present day. The works are lighted by 
electricity, and all the departments are connected by tele- 
phone with the main office and with one another. In 
1858 the business commenced with a staff of a hundred 
men and a yard of about an acre and three-quarters in 
extent. The concern now covers upwards of forty acres, 
employs about 5000 hands, and expends in wages alone 
over £300,000 annually. 

There is no crowding to be noticed in any portion of | 
this yard. Every operation appears to have ample room 
accorded to it, so much so, indeed, that it conveys the 
impression in some departments of an establishment in 
course of being fitted up. It is an agreeable change from 
the crowded workshops of the large English towns, and 
suggests possible future developments. Eight large ships 
are on the stocks, and some 5000 hands are at present 
engaged. The number of workmen does not appear to | 
vary to any great extent, but one somewhat unsatisfactory 
consequence of the exigencies of the shipbuilding trade is 
that the personnel of a portion of the staff is continually 
changing. At one time rivetters, at another joiners, and | 
occasionally other tradesmen, have to go their way, when 
the need for their special services ceases, so that there is | 
an intermittent en of workmen kept up, and a corre- 
sponding influx of others. The floating contingent may | 

assessed at from 700 to 1000 men. It strikes the 
visitor that this must constitute a difficulty in a town 
like Belfast, far removed from any locale of the ship- 
building industry, but doubtless the water connection 
with the Clyde helps to solve the problem. In spite 
of this we cannot help thinking that the labour ques- 
tion is one of the worst that the firm has to deal with. 
On the previous evening our attention was called toa 
meeting in a public hall in Belfast, to consider, so we were 
told, the advisability of a general strike of the rivetters. 
On the day of our visit, too, we noticed that these trades- 
men were clearly on strike, but as the rivets were the only 
bodies that seemed to be affected by the movement, we 
concluded that the object of the meeting was to arrange | 
a display for the edification of the visitors, which was 
certainly a striking and successful one. 

Nature and art have contrived to make the Queen’s 
Island Yard one of the most favourably situated of its 
kind. The slipways at either end leading into deep water, 
the situation with regard to harbour and dock accommo- 
dation, and the yard space at disposal, are boons which 
one would think of themselves almost sufticient to insure 
success, but irresistible when combined with the informing 
element of technical knowledge with which Mr. Walter 
Wilson appeared to be saturated. A notable expedient in 
connection with the slips is the plan adopted to keep the 
tide from running in and out, and thus saving a consider- 
able tract of ground. Huge piles are driven in at the 
boundaries of the yard, faced with sheet piling, and 
backed up with struts. These are, of course, removed 
whenever a launch takes place. The impression produced 
on the minds of the visitors was, on the whole, good. 
One heard, of course, here and there, unfavourable com- 
parisons instituted by members who were familiar with 
the practice of the Clyde and Tyneside, more particularly 
with regard to the machinery; but, after all, it should be 
remembered that Belfast is not a large industrial centre, 
and that it is only natural, under the circumstances, that 
greater dependence should be placed in manual dexterity. 
Waiving, however, comparison with such establishments 
as Elder’s, there can be no doubt that Messrs. Harland 
and Wolff's is a first-class concern of its kind, and reflects 
great credit on those who have been so energetic as to 
take advantage of the natural facilities of the place. One 
thing which struck the visitors very much, in addition to 
the chippings from the rivet-heads, was the peculiar lap- 
joint adopted for the plates of the ship. To join them 
together at the ends, Mr. Walter Wilson has adopted a 
peculiar expedient of his own. 

His argument is that with a butt joint the line of 
resistance bends round through the cover plate, and that 
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before fracturing the plate goes thus. He therefore 
arranges the joint so that the plates and rivets are at 
first put into the position which they would finally 
assume before rupture. The plates A BC and L M K are 

















both bent at the ends to the same angle A BC and LMK 
before joining. The part ELM is then planed off the 


| of New York and the City of Paris. 





plate LM K, and you have left a flat surface inside, 


against which lies the inner plate SRZ. The  pretestion 
BCD is on the outside of the ship. It produces less 
resistance than the two ends of a butt strip. 

The length of the portion of the plates that is bent u 
is about 12in. The plates are bent cold by a huge oe 
weighing 28 tons, that is brought slowly down on the end 
of the ow by screw gearing. This pressure is applied 
gradually from side to side of the plate, so that the bend- 
ing is not performed at one operation. The plates are of 
mild steel or ingot iron, They are used in lengths of 
28ft., though when Mr. Wilson first came to Queen’s 
Island the greatest length obtainable was 9ft. They are, 
for the most part, punched, and not drilled, and the 
rivetting is done by hand. Mr. Wilson, on whose judg- 
ment the greatest reliance may be placed, is satisfied that 
these methods are adequate, and so the music of the 
rivetters is still heard in the land. 

The most important work which Messrs. Harland and 
Wolff have in hand at present is the construction of two 
large ships for the White Star line, ships which are meant 
to make the running on the International Atlantic Course. 
Unfortunately they are not yet named, so that the public 
can hardly be expected to take much interest in them yet 
awhile. Otherwise, these anonymous monsters are sufli- 
ciently distinctive to arrest attention. Longer than the 
City of New York by 5ft., her lineal measurement being 
560ft., the scantling of these will be somewhat less in the 
other dimensions, being 58ft. in beam and 42ft. 8in. in 
depth, against 63ft. and 44ft. respectively in the City of 
New York. The tonnage of the latter is 10,500 against 
10,000 for the others, while the engines are quoted at 
20,000-horse power in both cases, and are in all respects 
similar, there being two sets of triple expansion engines 
in separate compartments. 

The public will await with interest the results of the 
competition between the longer and slighter greyhounds 
of the White Star Line and the Inman sisters, the City 
Everything is being 
done to enable the White Star boats to offer as little 
resistance as possible to the water. All projections not 
absolutely necessary are being dispensed with; while 


|the screw shafts, and therefore the stern tubes, are 


being placed closer together than usual. The propellers, 
of which there are two, are made of manganese bronze. 
This affords a smooth surface with an unusually sharp and 
fine edge ; as scrap material it is worth £60 a ton. Each 
blade, of which there are four, is 8ft. in length and 
weighs about 33cwt. The diameter of each propeller is 
22ft. The screws are arranged to overlap, and on this 
account one is placed 6ft. ahead of the other. The result 
of this design when chronicled will be of much interest 
to shipbuilders. One cannot help thinking that the for- 
ward propeller may function to some extent like a light 
locomotive coupled to a heavy one, or that the after one 
may have to play the part of shaft-horse to an unwilling 
or slippery-footed leader. 

Trial alone will, however, show whether it would be 
better to vary the propelling force of the respective 
screws. The arrangement must necessarily interfere with 
handiness in swinging, but as the Atlantic is pretty 
ample this is of less consequence than speed. The 
approximation of the screw shafts, of course, secures com- 
pactness at the stern, and less resistance and interference 
with the lines of flow of the water. It reduces the over- 
hang and leverage, and it further economises space in the 
engine-roomis. 

There will be twelve boilers in these ships, situated in 
eight water-tight compartments, while the engine-rooms, 
being divided by a longitudinal partition, will form two 
more divisions. In this way one set of engines could be 
worked while the other set might be flooded, and in such 
a contingency the centralising of the screw-shafts would 
be found to be a great advantage. For cargo there will 
be ten more compartments. ‘The rudder frame weighs 
86 tons, and is formed of four steel castings securely 
rivetted together. The average width is about 2ft. 

In the boiler-making shop were to be seen the new 
boilers for these ships. They are of the modern circular 
double-ended type, with Fox’s corrugated flues. The 
working pressure is to be 180 1b., and the outside plates 
are ldin. thick. There are six furnaces in most of the 
boilers, but only four in some of the end ones; there 
being seventy-two furnaces altogether. We observe that 
the boiler-plates are bent in vertical rolls, and that both 
drilling and hydraulic rivetting are carried out in the 
boiler shop in the most approved manner. The contrast 
between the silent and inexorable closure of the huge 
rivets effected by the hydraulic press in th's department 
and the noisy clinching going onin the yard was very 
noticeable. The boiler-plates are perforated by multiple 
drilling machines by Messrs. Smith, Beacock, and Tannett. 
The hydraulic rivetting machinery and bending presses 
were manufactured by Messrs. Fielding and Platt, of 
Gloucester, and are on the Tweddell system. Messrs. 
Fielding and Platt’s ingenious little double-acting pump- 
ing engine, with its mitral valve motion, was to be seen 
working very satisfactorily in the boiler shop. 

In Messrs. Harland and Woolff’s yard, the only descrip- 
tion of metal that is used for plates and rivets is “ mild 
steel” or “ingot iron” of unquestionable antecedents; 
and in their acceptance of this they do not betray any 
trustful reliance on mechanical integrity or commercial 
ae, for they keep a 50-ton edition of Mr. Hartley 

icksteed’s well-known testing machine, whose vertical 
uprightness is its distinctive characteristic, and by whose 
incorruptible verdicts a precise measure of the inaccu- 
racy of every interested description of material is easily 
obtained. 

Proceeding to the foundry, the visitor had an opportu- 
nity of admiring the external casing of one of themammoth 
low-pressure cylinders for the triple expansion engines 
of the White Star boats, The casting weighed altogether 
35 tons. The diameter of the cylinder is 110in. 

Passing on to the erecting shop, we had an opportunity 
of surveying the framework of these gigantic engines in 
course of consiruction, with the screw-shafts, propellers, 
and other details. The shafts are hollow, and are made 
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of Whitworth compressed steel, about 2ft. in diameter. 
One of the connecting-rods was exhibited weighing 
nearly four tons. The “brasses” are made of gun- 
metal, with white metal run in, and afterwards well 
hammered. 

The whole yard and works are illuminated by electricity. 
The dynamo-house is a perfect museum, containing fifty 
dynamos of various types and constructions. _ Two 
hundred horse-power is here devoted to lighting purposes, 
supplying 150 are lamps and 1500 incandescent lights, 
some of the latter being 500-candle Chapman and Parson's 
lamps. The offices are lit by 150 secondary cells, which | 
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Eccleston-hill with a reservoir capable of storing 500,000 gallons 
of water, and two wells at Whiston, the water from which was 
pumped into the Eccleston-hill reservoir. But about this time 
the Collins Green Colliery Company, in sinking for coal, came 
upon a large body of water estimated at 1,000,000 gallons per 
day ; and an arrangement being made to supply the Corporation 
with the water at 2d. per 1000 gallons, the company sunk an 
independent shaft and commenced pumping the water into a 
cistern 40ft. above the ground level. Mr. Gaskin then con- 
structed works for carrying the water into the town. A pump- 
ing station was erected near the Sutton Oak Railway Station, a 
mile and a-half away, and a high level covered reservoir capable 
of storing 2,000,000 gallons was constructed at Brown Edge, 
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ST. HELENS WATERWORKS.—KIRABY PUMPING STATION. 


the firm have been fortunate enough to keep in good | 
order for three years. The members were gratified by their | 
inspection of this establishment, and particularly by the 
courtesy of Mr. Walter Wilson, and his painstaking efforts 
to elucidate everything and to answerevery one’s questions. 
Further account of these visits we must postpone. 








THE ST. HELENS WATER SUPPLY—KIRKBY 
PUMPING STATION. 





By the engravings on pp. 143-144 we illustrate the buildings for 
the pumping station for the St. Helens Corporation New Water- 
works at Kirkby, on the estate of the Earl of Sefton. The 
works have been designed by Mr. D. M. F. Gaskin, M. Inst. C.E., 
by whom the Knowsley extension works for the same town were 
designed, as illustrated and described in our impression for the 
29th of May and June 5th, 1885. The foundation stone for the 
new Kirkby works was laid on the 31st ult.; when completed 
these new works will add to the supply available for St. Helens 
a quantity which will make the total one of the finest well-water 
supplies in the kingdom. 

When the present water engineer, Mr. D. M. F. Gaskin, 
was appointed by the Corporation in 1876, the population 
was estimated at 46,000, and the yield of water was scarcely 
equal tothe consumption. The sources of supply were then two 
reservoirs at Eccleston, which been constructed many years 
previously by the old St. Helens Water Company, into which | 
the surface water of 240 acres of land was drained ; two wells at 





Thatto Heath. The water was passed from Collins Green by 
gravitation through a 15in. main into a receiving tank at Sutton- 
road, and from thence pumped to the reservoir three miles 
away at an elevation of 190ft. above the level of the 
pumping engines. In 1879 the Corporation applied to 
the Local Government Board for power to borrow money to 
sink wells at Cronton, but the Widnes Local Board successfully 
opposed the scheme. The population in 1881 had increased to 
57,000, and a supply for the immediate future was causing con- 
siderable anxiety. The total yield was only 2,085,000 gallons 
per day, while the demand was 1,900,000, leaving a surplus of 
only 185,000 gallons in store, which, in case of a breakdown, 
would soon have disappeared. Nearly the whole of the surface 
water of the St. Helens district was monopolised by the London 
and North-Western Railway Company and a few of the largest 
manufacturers, and as the borough, being on the lower portion 


of the Lancashire coalfields, was geologically inconveniently | 


situated for obtaining a supply from mineral formations, there 
were only the various red sandstone formations to look to. 
Alderman M‘Bryde, chairman of the Water Committee, in con- 
junction with Mr. Gaskin, examined the district, and came to 
the conclusion that the finest water-bearing strata was on the 
estates of Lords Derby and Sefton on the westerly side of the 
town. Sites were selected at Knowsley and Kirkby, and Pro- 
fessors Hull and De Rance, F.R.G.S., having confirmed the 
selection, Parliamentary. powers were obtained,- and - the-works 
proceeded with. The Knowsley wells and borehole were sunk 
to a depth of 687ft., and a yield of 1,250,000 gallons per twenty- 
four hours was obtained, A full description of those works, 


‘with engravings of the engine and boiler houses and surface 





works generally were given in our columns as above-mentioned 
with the pumps. 

The Kirkby site adjoins the main line of the Lancashire and 
Yorkshire Railway, and is situated three-quarters of a mile, in a 
north-easterly direction, from Kirkby Railway Station. The 
nearest public well is at Aughton, near Ormskirk, four miles 
away, and belongs to the Southport Corporation. Two wells, 
similar to those at Knowsley, have been sunk in the pebble beds 
of the new red sandstone formation by Mr. Villiers, contractor, 
of Beverley, Each is 11ft. in diameter and 150/ft. deep, being 
connected by a heading 9ft. by 6ft., and a borehole sunk at the 
bottom of one of the wells makes a total depth of 510ft. 
This borehole has been fitted with an apparatus specially 
designed by Mr. Gaskin, by means of which the whole of the 
water in it can be completely and effectualiy shut off at any 
time from entering the well, thus greatly facilitating repairs, 
The yield from the wells alone estimated at completion was 
1,000,000 gallons per twenty-four hours, and from the borehole 
2,500,000 to 3,000,000 gallons additiona!. In March last the 
Corporation entered into a contract with Messrs. R. Daglish and 
Co., engineers, St. Helens, to supply a compound rotative 
vertical surface condensing engine of the following dimensions :— 
Low-pressure cylinder, 60in. diameter and 6ft. stroke; high 
pressure, 32in. diameter and 6ft. stroke; twin ram pumps, 
16in. diameter, 6ft. stroke, working immediately under the high 
and low-pressure cylinder ; twin bucket pumps, 20in, diameter, 
4ft. stroke, working from pumps connected with the ram pump, 
The engine will be provided with a governor, acting in con- 
junction with a water-pressure automatic stop valve in the steam 
pipe. The two boilers are 28ft. by 7ft., and work to 75 |b. 
pressure. The engine is calculated to raise in ordinary work 
1,500,000 gallons in twenty-four hours. The cost will be 
£5990. Mr. William Harrison, contractor, St. Helens, has put 
in the engine foundations and boiler seatings, at a cost of £1718, 
The external appearance of the buildings, shown by the 
engravings, had to secure the approval of the Earl of Sefton; 
and Colonel Wyatt, his agent, having given the Corporation an 
idea of the style of architecture which should be adopted, plans 
and designs were drawn up by the Water Engineer. The plans 
submitted were approved in May. The engine house will be an 
octagonal castellated tower, rising 80ft. above the ground line and 
48ft. in diameter, with chimney, also octagonal, rising 30ft. higher. 
The base will be surrounded by a castellated terrace 12ft. 
high. Immediately under the roof, which will be of wrought 
iron, a tank will be placed for the purpose of supplying water 
to the Earl of Sefton’s tenants, and over the engine a travelling 
crane will be fixed, for breakdown or necessary repairs of the 
engine or well work. The structure will be built with stone 
and brick, the outside being composed of coursed rubble stones, 
which will give the building a massive and imposing appearance. 
The boiler house will correspond in style of architecture. 
Messrs. J. and T, Yearsley, contractors, St. Helens, have this 
portion of the work in hand, their tender being €5880. 

The total amount expended on waterworks by the St. Helens 
Corporation, according to the last published accounts, is 
£144,000, the principal items being:—Whiston, £30,000; 
Eccleston Hill, £17,000; Collins Green, Sutton-road, and Brown 
Edge, £33,000 ; Knowsley, £19,000; and for laying mains, &c., 
£38,000. To this £18,500 must be added as the probable cost 
of the Kirkby works, bringing the grand total to £162,500. 
The present water rates in the borough are as follow:— 
5d. per 1000 gallons by meter, and for domestic use 4fd. per 
cent. on the gross rental, with a minimum rate of 5s. 4d. per 
annum. 

The estimated total yield is 3,250,000 gallons per twenty-four 
hours, exclusive of Kirkby, which of itself is 1,500,000; while 
the daily average consumption in the district during 1887 was 
only 2,500,000 gallons per twenty-four hours, It may be men- 
tioned that the St Helens water district covers 12,000 acres, 
and the population is now estimated at nearly 68,000. 

In addition to this supply, St. Helens is entitled, under sec- 


| tion 58 of the Manchester Corporation Waterworks Act, 1878 


| scheme, both at certain fixed rates. 
| are not likely to avail themselves of these powers, at any rate 
| for many years to come. 


to demand a supply from the Thirlmere Aqueduct when com- 
pleted, and also a supply from the Rivington mains of the 
Liverpool Corporation after the completion of the Vyrnwy 
The Corporation, however, 


On the contrary, out of their present 


| abundant supply, a large quantity of water is now being sent 








to Liverpool. 








THE HOWELL TORPEDO. 


THE Howell automobile torpedo is the invention of Post-Captain 
Howell, U.S. Navy, whose patents thereon were first acquired by 
an American company formed for the purpose of developing the 
weapon. Motion is imparted to it by the momentum of a fly- 
wheel, set in rapid rotation before the torpedo is launched. n 
Ist February, 1888, the Hotchkiss Ordnance Company, of London, 
purchased all of these patents, and have begun the manufacture of 
the torpedo in France and in the United States of America. The 
8ft. Howell is 13°3in. diameter, and carries an explosive charge of 
701b.; the weight of its fly-wheel is 110]b., and the total weight 
of the torpedo is 325 lb. Fig. 1 is a view of the torpedo 
showing the firing-pin ; the axis of the fly-wheel, to which motion 
is given by means of a clutch and motor; the openings to the 
regulator chamber; the horizontal and two vertical rudders, 
and the tubes surrounding the twin screvs. The shell is of brass, 
all other parts are of phosphor bronze, except the fly-wheel and 
propeller shafts, which are of steel. Fig. 2 shows all the machinery 
in the torpedo, the shell and su pies rings being removed, and 
the outline of the shell indicated by dotted lines ; a is the fly-wheel, 
to the axis of which are geared the two propeller shafts ; ) is the 
automatic immersion and steering regulator, which weighs 64 1b. 
It operates the tiller-rod c, connecting with the horizontal rudder, 
and two tiller-rods d, connected to the vertical steering rudders ; 
power for this purpose being transmitted from the fly-wheel by a 
worm f, on the propeller shaft and a gear wheel in the regulator. 
The torpedo can be set to run at any depth, from 1 yard to 12 yards; 
e is the firing-pin, with automatic safety lock. The space between 
the firing-pin and the fly-wheel compartment is for the explosive 
charge. Resness the fiy-wheel and the diaphragm to which the 
regulator is attached there is nothing except the propeller shafts, 
as shown. The space behind the regulator b is filled with cork, 
having holes cut for the passage of the shafts and tiller-rods. In 
practice shooting the torpedo is caused to stop at any desired 
distance on its range by an attachment to the propellers—not 
shown—and it rises to the surface, having a few pounds buoyancy. 
The torpedo can be made to sink at the end of its run, or float with 
the firing-pin locked, as may be desired. Before launching the 
firing-pin is always locked, and will not act until the torpedo is 
clear of the vessel discharging it. The torpedo is always ready for 
practice, and requires no readjustment or preparation, except 
oiling the bearings after every second discharge. A depth-register 
takes the place of the firing-pin in practice shooting, and records 
an exact curve of the immersion during the run. : 

Any system of discharge may be employed which permits of a 
motion of the torpedo about its longitudinal axis, such motion 
being the eyreseoyne resultant of a vessel's movements, or of 
pa and the energy of the fly-wheel. This is accomplished 

y allowing a slight rolling motion to the discharge tube, or to the 

















Ava. 17, 1888. 


THE ENGINEER. 





145 








SESE 











THE HOWELL TORPEDO. 



















torpedo support within it, which automatically returns to normal 
position when the motion ceases, The roll in these circumstances 
issmall. If the torpedo be launched when rolled, the steering 
rudders at once operate to right it, without deflection. 

The Howell torpedo, by its gyroscopic principle, is the only 
torpedo entirely automatic in maintaining its direction. It has no 
ballast, but after launching, automatically takes the depth for 
which set, and directs itself in a vertical plane, Its course ina 
horizontal plane is straight, and independent of the action of 
deflecting forces, It steers itself automatically, though not in the 
generally accepted sense of boat steering. Ordinarily, a boat is 
steered on a course by using a rudder to return to such course 
when forced off it by any agency; but the torpedo, when acted on 
by similar exterior forces, simply rolls to the right or left, instead 
of changing course to the right or left, and this rolling causes the 
regulator to give a series of impulses to vertical rudders, which pro- 
duces a resultant motion of the torpedo, opposite to that given by 
the exterior deflecting force. The result is that the torpedo having 
been rolled by a deflecting force, is rolled back to normal position 





by the automatic action of the rudders, there having been nochange | 


in the original direction or course. This directive force was 


practically tested with a small—30in.--model having a 151b. fly- | 


wheel, by a Board of U.S. Ordnance officers, who attempted to 


turn it in the water, the propellers being detached, and the wheel | 


revolving 9000 turns per minute, and they reported as follows :— 
‘On taking hold of rear end of torpedo and pulling at right angles 
to length, it moved parallel to itself, rolling at the same time, 
but no deflection could be produced,” This force is at its maxi- 
mum at the moment of launching, when a torpedo is subjected to 
the strongest deflecting influences, and may be explained as 
follows to those who are not familiar with the principles of the 
gyroscope :—Viewed from the right-hand side of the torpedo, the 
wheel revolves, as shown by arrows a, )—Figs. 3.and 4. A force 
acting on the point of the torpedo tending to deflect it to the left, 
would act on the fly-wheel as a force at A and B tending to slue 
the latter ; but the force at A acting on the particles moving in 
the direction a would have a resultant in the direction A!, and the 
force at B acting on the particles moving in the direction 6 would 
have a resultant B!; hence the torpedocan only roll to left instead 
of being deflected. The vertical rudders thereupon acting to turn 
the tail of the torpedo to the left and its point to the right, — 
a resultant, C, until the wheel—and torpedo—are rolled back to 
their normal vertical position, and without deflection from the 
torpedo’s course. The amount of the roll depends upon the relation 
of the deflecting force to the energy of the wheel. In the 8ft. 
torpedo the radius of gyration of the fly-wheel is 5:4in.; there- 
fore, at 10,000 revolutions per minute, the average d of the 
oy ey is 470ft. per second, and the energy is 16/ foot tons, 
f the torpedo be discharged point first into a wave from the 
broadside of a vessel moving at high speed, the deflecting 
force will operate to roll the torpedo, and also move it in the 
yielding nadie, parallel to itself, until submerged. If the speed 
of the vessel in this case be 30 knots, the side velocity of the torpedo 
will be 50,75ft. per second when striking the water. Therefore, 
this deflecting force being insignificant compared with the fly-wheel 
ae the resultant roll will be small. The directive force and 
propelling power are stored in a steel fly-wheel by giving it a high 
velocity of rotation, the source of power being external to the 
torpedo. The stored power is then transmitted directly from the 
fly-wheel to the propellers, and does not require to be worked off 
through an engine, as in other systems of propulsion. At 10,000 
revolutions of its fly-wheel per minute, the energy in the 8ft. 
torpedo is 375,000 foot-pounds—167 foot-tons; at 12,000 revolutions 
it is 550,000 foot-pounds—245 foot-tons; theelastic limit of the wheel 
is not reached under 14,500 turns perminute, when the stored energy 
would be 778,800 foot-pounds—347 foot-tons. The force is imparted 
by means of a motoractuated by either steam, electricity, compressed 
air, &c,, as may be most convenient for the required service, and 
can be so imparted in thirty seconds, and thereafter sustained for 
any length of time, and until the instant of launching through 
tube or from a anyeese port. By taking a longer period to apply 
the force, as when preparing the vessel for action, or to charge 
upon the enemy, a motor of less power can be employed ; in a small 
vessel the motor can be operated by stored force. It takes = 
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revolutions are reduced to 8400 when, as noted, the mean speed 
becomes 24 knots for the following 200 yards; and three-fifths of 
the energy expended before the revolutions are reduced to 6400. 
The twin screws of the 8ft. torpedoes are 5#in. diameter, 74in. pitch, 
and are geared down — 3 to 5— to the fiy-wheels by bevels, 
making 6000 turns per minute when the fly-wheel makes 10,000. 
The speed is greatest at the start, and gradually decreases during 
the run of a thousand yards. Jt was at first intended to equalise 
the speed, and an attachment was designed to give a uniform 
thrust of the propellers for 600 yards. It is, however, found pre- 
ferable to develope a very high speed for 300 yards, and a high 
average for a greater distance, retaining the long range. The 
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possibly this may be adopted in the new contract. If a narrow 
gauge line, however, will be able to deal with the traffic, which it 
probably will, it would seem that an essentially narrow gauge 
should be adopted, if cheapness of construction is desired. The 
trouble is that capitalists, not understanding the matter, consider 
the 24in. gauge too narrow for practical purposes, and have pre- 
judices in favour of a 36in. or 42in. gauge, considering taem to 
combine the capacity of the standard gauge with the cheapness 
of cost and operation of the narrow gauge. As a matter of fact, 
however, in this country, the broad and narrow gauges have been 
converted to standard except in the cases of a few isolated and in- 
dependent short lines. In Maine and Colorado the 24in. gauge 
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minute to charge the 8ft. torpedo with 375,000 foot-pound 
energy, using a motor of 12-horse power, and five minutes for the 
same transmission of force, with a motor of 2-horse power. After 
attaining 10,000 revolutions per minute, and detaching the motor, 
the fly-wheel of the 8ft. torpedo, geared to its shafts and pro- 
pellers, continues to revolve for one hour in the air. 

As the energy in the fly-wheel increases as the square of the 
revolutions, whilst the resistance to propulsion varies as the square 
of the velocity, the speed of the to’ o should increase in direct 
proportion to the number of revolutions made. It is found that 
the increase is in somewhat greater proportion with the higher 
speeds—speeds above 18 knots being more easily attainable in 
wholly submerged bodies. With the wheel spun to 6400 revolutions 
—an energy of 150,470 foot-pounds—the mean speed of the 8ft. 
torpedo is 18 knots for the first 200 yards of a total range of 500 
yards. With 8400 revolutions the mean speed is 24 knots for the 
first 200 yards of a total range of 800 yards--an increase of one- 
third speed with less than one-third added revolutions, This 
wheel is now run at 10,000 revolutions, and two-fifths of the entire 
energy are expended in giving relatively higher speeds before the 
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mean A ner for each 100 yards is easily determinable, and will be 
marked upon a sight. Furthermore, for bow-fire, the initial speed 
is now so great that the danger experienced in fast vessels of over- 
running their own torpedoes would be avoided. 








AMERICAN ENGINEERING NEWS. 


Honduras North Coast Railroad.—The contract for the construc- 
tion of this line was recently let, and a construction company was 
to be organised to build and equip 150 miles of road on a gauge of 
24in. An embarrassment on the part of the contractor has upset 
all arrangements, and new parties are now being looked for to carry 
out the project. Under the terms of the concession work must be 
commenced soon. It is possible that some English contractors, 
accustomed to work in South America, may take an interest in the 
scheme. The road was originally intended to be of 3ft. gauge, and 


HELENS WATERWORKS—KIRKBY PUMPING STATION. 


roads are proving very successful. The above line will have a very 
considerable fruit traffic, and will aid considerably in the develop- 
ment of one of the most reliable of the Central American republics. 

New York Harbour.—Extensive improvements to the lower bay 
are contemplated, dealing principally with Gedney’s Channel across 
the bay, which had a depth of 23-3ft. and 23°7ft., and the shoal at 
the mouth of the Swash Channel, about 4000ft. wide, where the 
depth was 24°3ft. The project for improving Gedney’s Channe 
provides for dredging a channel 1000ft. wide and 30ft. deep at 
mean low water, from the Narrows, between the upper and lower 
bays, through the bay to deep water outside the bar. The channel 
is to be maintained by periodical dredging or by contracting the 
entrance by a dyke across the shoals from the Coney Island side, 
with suitable protection against scour at the head of Sandy Hook. 
The peri cost of the dredged channel is 1,490,000 dols. for 
43,000,000 cubic yards of sand and mud. The total cost of the im- 





provement, if the contraction works are necessary, is estimated at 
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5,000,000 dols. to 6,000,000 dols. Under this project considerable 
work has been done, especially at Gedney’s Channel, across the 
bar, and there is nowa minimum depth of 26ft. for the entire 
course from the wharves to deep water, this minimum depth being 
on the bar. Consequently navigation is much facilitated, an 
ships can now go to sea loaded 2ft. deeper than was practicable 
before. The channels are thoroughly buoyed. Work is pro- 
gressing more slowly in the main ship channel, owing to the greater 
distance from the shoals to the dumping ground, and to the fact 
that the material, fine sand mixed with mud, is more difficult to 
dredge than the coarse, clean sand in Gedney’s Channel. About 
540,000 cubic yards remain to be dredged in this latter work, and 
contracts have been let for work at 284 cents per cubic yard, scow 
measurement. Additional dredges are to be put to work. 

The steamship Puritan, for the celebrated Fall river line of 
steamers running between New York and Fall River, Mass., 
through Long Island Sound, the most popular water route between 
New York and Boston, was launched at Roach’s yard, Chester, 
Pa., on July 25th. She is the largest vessel of her type afloat, and 
her cost will aggregate 1,500,000 dols. when she makes her first 
trip on the Sound next June. She is a sister ship to the Pilgrim, 
built six years ago, but is considerably larger. She is 420ft. long 
over all, 404ft. on the water line, 52ft. beam, 91ft. broad over the 
guards, 20}ft. depth of hold, 63ft. from keel to dome, 12ft. draught, 
4650 tons gross tonnage, 4200 tons estimated displacement. The 
hull is steel, divided into fifty-six water-tight compartments ; the 
main deck is also of steel. She will have immense side wheels, 
driven by a compound vertical beam engine; low-pressure 
cylinder, 110in. diameter ; high-pressure cylinder, 75in. ; stroke, 
14ft. and 9ft. respectively. The iron and steel gallows frame for the 
walking beam weighs 35 tons. Steam will be supplied by eight 
steel boilers, of the return tubular type, aggregating 7000-horse 

wer. She is expected to attain a speed of twenty-one miles an 

our. The main deck is about 6ft. above the water amidships, 
rising forwards, and widens out beyond the hull, beginning at the 
bow, until it is even with the outside of the paddle-box. On this main 
deck is erected the superstructure of two decks with their saloons, 
and two tiers of state-rooms. The entrance hall on the main deck, 
where will be the clerk’s office and baggage room, ticket office, Kc., 
will be very handsomely finished, and from it a grand staircase will 
lead to the main saloon. The entire vessel, including state rooms, 
will be lighted by electricity, and the decoration, upholstery, and 
furnishing will be in the usual magnificent style of the ‘“‘Sound” 
steamers. These boats are invariably painted white on the 
exterior. 

The Chicago and South Side Elevated Railroad Company has 
deposited the required amount of 100,000 dols. as a bond with the 
City Treasurer of Chicago, and it seems as though the project will 
be carried out. This line will differ from present system of 
elevated city roads, from the fact that instead of being built on the 
streets it will be built through the blocks, following, as far as 
possible, the alleys which run through the middle of the blocks in 
Chicago. The streets are to be crossed by bridges. The right of 
way is not to exceed 30ft. in width, except at stations. There will 
be three tracks, so that fast through trains may be run into the 
city in the morning and out to the suburbs in the evening. 

A large dredger.—The State of Alabama, of the State Line of 
steamers, is being transformed at Brooklyn, N.Y., into the largest 
dredging machine ever built. She is a vessel of 6500 tons, and is 
being equipped with a new patent vacuum dredging apparatus, 
instead of the usual bucket or boom arrangement. From the 
immense pump cylinder two 36in. suction pipes, one on each side 
of the keel, reach down to the bed of the river or channel, and 
through these a stream of sand and about 15 per cent. of water will 
be pumped into tank compartments. When these are full the 
vessel will steam out to sea and discharge the load. The suction 
pipes are of course adjustable. The machine is adapted especially 
for sand dredging, and its first work will be to dredge the bar at 
Sandy Hook, so as to give a 30ft. channel for vessels to enter New 
York Bay. The system has already been tried successfully on a 
smaller scale. The dredger on this system is expected to be sent to 
the Suez Canal. 

The Long Island Railroad Company has authorised the issue 
of 3,000,000 dols. of 4 per cent. bonds for the purpose of under- 
taking extensive improvements to the road and its terminal 
facilities, more especially to the latter. Of this amount only 
1,000,000 dols. will be scld now, for the purpose of paying for 
extensions and new property required. The terminalarrangements 
at Long Island City will be entirely readjusted, a new and hand- 
some depét built, and new machine shops erected. The traffic and 
revenue have had an enormous seats of late years under the 
Corbin management ; summer resorts have been developed on the 
north and south shores, and increased facilities are absolutely 
necessary for handling the traffic. The main line is only 94? miles 
long—Long Island City to Greenport—but the system aggregates 
about 375 miles. 

Air brakes.—The Westinghouse Brake Company, of Pittsburg, 
Pa., has practically absorbed the American Brake Company, of 
St. Louis, Mo., and under the new arrangement the latter company 
will manufacture steam brakes only, the Westinghouse Company 
acquiring the improved air brake. The Westinghouse Brake 
Company guarantees 5 per cent. on the capital stock and 6 per cent. 
on the bonds of the American Brake Company. 

Oil pipe lines.—The Standard Oil Company has tested its new 
pipe line from Lima, O.,,to Chicago, Il]., 206 miles. The pipe is 

in. diameter, and the crude oil is pumped in at Lima ; at summits 
and intermediate points the oil is received in immense reservoirs, 
and pumped on again to the next station. Water was pumped 
through the pipes for a test, and no leaks were discovered. A 
similar pipe line is projected from Lima, O., toSt. Louis, Mo. The 
line cost 72,000 dols. per mile. At Chicago there are five tanks, 
93ft. 7in. in diameter and 30ft. 6in. high, with a capacity of 35,000 
barrels each. 

New Croton Aqueduct.—The passage of the Bill which restores 
the control of the work on the new aqueduct to commissioners 
appointed by the city has given general satisfaction, and the 
mayor's choice of commissioners is also satisfactory. At the first 
meeting of the new commission considerable business was trans- 
acted, and among other details plans and specifications were adopted 
for an iron-lined masonry aqueduct at Shaft No. 30. Contrary to 
the practice of the old board, the meetings wiil be open to the 
public. The new commissioners, appointed by the mayor, are as 
follows :—General J. C. Duane, Jately retired as Chief of Engineers, 
U.S. Army; J. J. Tucker, a prominent builder; F. M. Scott, a 
lawyer who has had charge of contract work in the office of the 
en gama Council; and ex-Assemblyman W. Howe, a leading 
awyer. 

Japt. John Ericsson celebrated his eighty-fifth birthday on 
July 3lst. The veteran engineer and inventor is in good health, 
and his intellect is unimpaired. He still devotes much of his time 
4 a in his workshops and drawing office. His home is in New 

ork City. 








AUSTRALIAN ENGINEERING NOTES. 


PaRaMatTrTa, N.S.W., 20th June, 1888. 

THE second half of the floating or pontoon dock was launched 
from the Atlas Engineering Company's yard, Sydney, a few days 
ago. This dock, which I believe is the style invented by Captain 
Hall, is only the third of its kind in the world, the other two 
being at Hull, Yorkshire, and one owned by the late Barrow Ship- 
building Company, Barrow-in-Furness, This one has been built 
under the supervision of their manager, Mr. Thompson. 

The first span of the Hawkesbury Bridge has just been success- 
fully placed in position. This bridge is being erected across the 
Hawkesbury River for the pu of connecting the Northern 
railway from Sydney to the line from Brisbane ; as soon as this is 
completed there will be through railway communication from 
Brisbane, Q., to Adelaide, S.A. The bridge will consist of seven 





spans, five being 416ft. long, and the end ones 408ft. long by 30ft. 
wide. Great difficulty has been met in sinking the piers, the 
lowest being 215ft. 6in. below base of rail. 

The new railway proposals have just been submitted by the 
N.S.W. Parliament, new lines to the extent of 1800 miles, at an 
estimated cost of £11,000,000, being proposed. 

A syndicate has been formed in Sydney, styled the ‘‘ OreCrush- 
ing, Concentrating, and Mining Plant Hiring Company,” for 
the purpose of giving miners an opportunity of treating their ores 
by the best machinery available. A company such as this has 
long been required in the country, a continual complaint amongst 
miners being that they have plenty of ore to crush but cannot 
afford to put down the requisite plant. This company is under 
the general management of Mr. G. A. Key, and with Mr. G. C. 
Knapp as mechanical superintendent. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

A SOMEWHAT better extent of business characterised the meetings 

of ‘Change this week, both yesterday and to-day, since holiday 

influences were less perceptible. Interest centred mainly in the 
latest information concerning the establishment of the ‘‘trust” in 
the gas tube strip industry for the maintenance of imprcved prices. 

It appears that the combination has had its origin in a proposal 

from the Wrought Iron Tube Makers’ Association that a uniform 

selling price should be agreed upon by the strip makers, so as to 
lessen the probability of underselling among the tube makers 
themselves. That a proposal of this sort should come from con- 
sumers of the iron is altogether a novel feature of business. There 
is some reason to believe, too, that the Tube Makers’ Association 








be large purchasers, and they have determined not to lease or sell 


any foreign a until their value becomes more fully recognised, 

The details of the export trade in iron and steel for the month 
and the seven months are interesting :— 

£ & z £ 

Pigand puddled.. .. 210,857 210,802 1,568,391 1,277,646 
Bar, angle, &c. .. .. 114,090 140,651 703,744 964.002 
Railroad he, oo. ae 854,907 2,545,024 2,768,142 
Wire 2. cc oc co 69,086 .. 78,658 330,338 500,664 
Telegraphic ditto .. 195,950 . 21,571 884,762 265,784 
Cast and wrought 826,764 405,681 2,323,036 2,787,986 
at sheets, &c. 253,602 $12,122 1,772,220 2,338,043 
Oldiron.. .. .. 65,919 46,686 513,801 230,410 
Steel, unwrought 180,865 .. 136,359 1,303 30 881,532 
Machinery .. 715,152 .. $96,091 4.451,627 5,304,974 
Steam engines .. .. 225,528 .. 376,628 .. 1,624,155 .. 21064335 

The report of the directors of John Bagnall and Sons, iron- 


masters, for the past year, shows a profit of £1912, £400 greater 
than that earned last year. It is i’ to pay a dividend at 
the rate of 5 per cent. per annum, leaving £543 to be carricd 
forward, 

Engineers and machinists are fairly occupied at date, on account 
both of home and foreign orders, Northern Europe and Germany 
are among the largest of the current export customers. The 
mechanism most in demand comprises lathes, engines, pumps, and 
hydraulic apparatus. Machine tools of various kinds are ordered 
somewhat extensively for the equipment of foreign railway work- 
shops. Railway and tramway mechanical accessories are in con- 
siderable request. 

The British and Indian Governments provide good orders for 
naval engines and torpedo boat machinery at the one or two 
Birmingham establishments which make a speciality of this branch 
of engineering. 

The manufacture of brewing appliances of various kinds is 
moderately brisk at date. For these goods there is a considerable 
demand from the Australian and South African Colonies. 





has an eye to the prevention of the establishment of petition 
by the formation of new tube-making concerns. Be this as it may, 
the fact admits of no question that the strip makers have em- 
braced the suggestion with singular unanimity. Sixteen firms, 
out of a total of something over twenty, have signed the agree- 
ment, which declares the minimum selling price of gas tube strip 
to be now £5 5s. per ton, and it is hoped that the other outsiders 
will be induced to join the majority. The new price is an advance 
of 5s. to 7s. 6d. per ton, sales having been previously going off 
at £4 17s. 6d. to £5. These prices have been admittedly unre- 
munerative, and no surprise is expressed at the advance which has 
now been declared. At their recent meeting the makers were 
divided whether to fix the new price at £5 or £5 5s., but ultimately 
the latter figure was agreed upon. 

To-day in Birmingham there was considerable discussion as to 
the practicability of the Association holding together, but makers 
expressed no doubt under this head. The Iron Tube Association 
embraces not only the English works, but also those of Belgium 
and Germany. Prices of other descriptions of strip, such as bed- 
stead strip, lock strip, and nail strip, will only be affected indirectly 
by the decision which has been taken, and bedstead strip may be 
quoted at about £6 5s. per ton. 

The bar iron trade keeps in only a moderate condition, and the 
mills are not fully employed. Marked bars are going from the 
works of the New British Iron Company to North Germany, 
Holland, Italy, and South America ; and the company are also in 
receipt of orders for plates in moderate lines for India and the 
Colonies. With the same concern steel is in fair call. The list 
price of £7 per ton for bars is adhered to by very few tirms at the 
present time, and most of those who quote list figures sell at 5s, to 
10s. under. Thus, except as to two or three firms, ordinary marked 
Staffordshire bar prices may be regarded as £6 10s. to £6 15s., and 
quotations for best £7 10s. Angles are £8 to £8 10s. Bar iron 
and small rounds, branded, but of second quality, are £6, while 
unmarked bars are anything from £5 10s. down to £4 17s. 6d. 

The plate trade is not in an active condition as regards boiler 
qualities, though it is rather better than some time ago. Wagon 
building and similar descriptions are selling well. Messrs, W. 
Millington and Co., Summerhill Ironworks, quote:—S. H. crown 
—e £8 10s.; best boiler ditto, £9; double best, £10; treble 

nest, £12; and treble best L. M., £15. 

Orders in the sheet trade are hardly so abundant as of late, but 
inquiries are very numerous, and makers state that there is no 
likelihood of any departure from the advanced prices. Doubles 
are quoted on the market £6 7s. 6d. to £6 10s., and lattens £7 7s. 6d. 
to £7 10s. Prospects ahead are good. 

At to-day’s market in Birmingham the pig iron trade was again 
very strong, and this circumstance had a marked influence upon 
the manufactured iron branch, and assisted makers in their decla- 
rations that finished iron buyers must be prepared to pay more 
money. Compared with contracts which were made last autumn, 
prices of same descriptions of Northampton and Derbyshire pigs 
are advanced 4s. per ton, and consumers very naturally state that 
they cannot afford to give this advance away. Sellers of Midland 
sorts regard the strength of the Scotch and Cleveland markets this 
week with much satisfaction. Derbyshires are strong at 39s. to 
40s., and Northamptons are 38s. to 38s, 6d. 

Staffordshire pigs are well sold forward, some makers having 
four months’ work in hand. Such firms are practically off the 
market. Other makers, who are not so filled up, might do a large 
business with some concession from the prices they demand. 
Messrs. A Hickman and Sons, of the Springvale furnace, quote at 
date :—Hydrates, 50s.; B.F.M. iron, 42s. 6d.; part mines, 35s. ; 
common, 32s. 6d. Messrs. Bradley Brothers, Capponfield and 
Darlaston furnaces, quote :—Best, 42s. 6d.; second qualities, 39s. ; 
and common, 3ls. 6d. Imported hematites from West Cumber- 
land are steady at 53s. for best forge, and 5s. more for No, 1 
foundry qualities. 5s. per ton is also the additional amount which 
Staffordshire makers quote for foundry over forge qualities. 

It should be gratifying to English steel makers that if they 
cannot secure a market in their own country for all their products, 
there are yet other countries who are glad to be their customers, 
The Staffordshire Steel and Ingot Iron Company, which has laid 
down an extensive machine plant for the grinding of basic slag for 
use as a fertiliser, has found that the home demand from the agri- 
cultural community has not equalled expectations. It has there- 
fore now obtained orders from Germany for all the basic slag it can 
manufacture, and about 12,000 tons are now about to be despatched 
in the unground state, as well as 900 tons of ground material. This 
is following in the wake of the North-Eastern Steel Company, which 
for some time past has been sending great quantities of slag to 
Germany. 

The improvement in trade receives further demonstration from the 
Board of Trade returns for July. These are again of a very favourable 
character. The total quantity of iron and steel exported for the 
month was 356,923 tons, and the value £2,240,112. This was a 
decrease in quantity on the corresponding period last year of 
15,382 tons, but an increase in value of £63,944. For the seven 


D d in the plantation tool trade for export remains vigorous, 
and there are some very fair home orders for contractors’ tools in 
course of execution. The severe internal competition has an evil 
effect in the matter of prices, however, and some of the Birming- 
ham manufacturers accuse firms in outside localities of South Staf- 
fordshire of extensive underselling. The allegation is denied, 
however, by the accused manufacturers, and the Birmingham 
statements are characterised as grossly exaggerated. 

For anchors, cable chains, and general shipping tackle there is a 
satisfactory call just now. The increased activity at the shipbuild- 
ing yards on the Tyne and the Clyde is leading to the receipt of 
extensive orders from those establishments in this district. The 
small proportionate dimensions of the foreign shipbuilding industry 
makes the home custom considerably the more important; but at 
the moment there are some very fair export contracts under execu- 
tion. 

At the annual meeting of the Sandwell Park Colliery Company, 
Birmingham, on Tuesday, a dividend at the rate of 5 per cent. per 
annum for the half-year ending December last was declared, and 
also a further dividend at the rate of 6 per cent. per annum. The 
position and prospects of the company were asserted to be much 
improved upon those existing at the date of recent reports, 

fessrs. G. Kynock and Co., of the Lion Ammunition Works, 
Birmingham, have just received from the Government an important 
order for a large supply of Martini-Henry cartridges. The con- 
tract will give employment toa large number of bands for about 
four months, 

I am glad to observe that the Kidsgrove Steel and Iron 
Company, which was formed to resuscitate the well-known 
Kinnersley Collieries and Ironworks, covering six hundred acres, 
until recently employing 2000 men, and possessing some of 
the finest coal and richest ironstone in the county of Stafford, has 
been restored to activity by the starting of one of the most power- 
ful Cornish pumping engines in the district. The engine has an 
82in, cylinder by 10ft. stroke, and drives a pump, raising 700 
gallons per minute from a depth of 285 yards, The greatest 
enthusiasm was manifested throughout by the working population, 
who now see a prospect of so-eunployment. The engive and pumps 
were designed by the managing director, Mr. C. J. Homer, and 
constructed by Messrs. Renshaw, King and Co., of Kidsgrove, who 
were represented by Mr. C, E. Masterman, one of their partners, 
The ironworks and collieries have been brought into operation under 
the superintendence of Mr. T, E. Story, the general manager, and 
Mr. David Shaw, the engineer to the company. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The iron trade of this district fully maintains the 
strong tone which has been recently reported, but there is still no 
mend increased weight of actually new business coming forward. 

rade, however, would seem to be in a bealthy condition generally, 
and the large users of iron are mostly well employed ; where orders 
have been given out consumers as a rule are taking their full 
deliveries, and with many of the makers now well sold over the 
next three or four months there is certainly the prospect that 
prices, although they may not show any further very material 
advance, will more than hold at fully present rates, erchants 
and brokers, who have been underselling of late, seem to recognise 
this undoubted tendency of the market, and in some quarters con- 
siderable anxiety has been shown to cover sales, although this has 
only been possible at a substantial advance upon the prices which 
they declined to entertain only a week or two back. e@ upward 
tendency of the market is felt in all descriptions of pig iron, and in 
bematites there is every probability of a continued further advance, 
as stocks are decreasing and there are considerable inquiries in the 
market. Finished iron, although makers for the most part are 
fully sold for the present, does not get up in price to any very 
appreciable extent, which would seem to indicate an absence of 
any great confidence in a long continuance of the present activity. 

The Manchester Iron Market on Tuesday was fairly well attended, 
and with the upward movement in warrants reported both from 
Glasgow and Middlesbrough there was a firm tone all through, 
with in some instances sellers not inciined to book more than very 
limited quantities at current prices. Several of the Lincolnshire 
makers are in fact now so fully sold for several months ahead that 
they are practically out of the market, and buyers find it difficult 
to place orders at the minimum prices which would have been 
taken last week. 37s. to 38s., less 24 per cent., are still quoted in 
some instances for forge and foundry delivered equal to Man- 
chester, but there is very little iron really offering at this figure, 
and 37s. 6d. to 38s, 6d., less 24 per cent., are now more nearly the 
general market prices. The continued advance in Middlesbrough 
bas tended to turn buyers in some instances upon Derbyshire, in 
which a fair amount of business bas been done, and good foundry 
—_—- are firm at 41s. 6d., less 24 per cent., delivered here. 

ncashire makers, for the very limited quantity they have to offer 

tside their usual contracts, are also firm in quoting 39s. 6d. to 





months there is an increase of over 50,000 tons in q' y and 
£1,172,174 in value. There has been a large decline in the export 
of railroad iron and wrought steel to the United States ; but in 
other departments of the iron trade the supply to countries other 
— the United States has been pretty much the same as in July 
ast year. 

The Aluminium Company at Oldbury, to whose new works I 
have previously referred in this correspondence, has presen 
its first annual report, and announce that the works have been 
erected at a very moderate cost. The company is now prepared 
to supply aluminium at 20s. per lb., with a guarantee of quality. 
The works are capable of producing upwards of 1500]b. of sodium 
per day, which will allow of an output of 14 tons of aluminium 
weekly, and this amount can be increased with facility with a 
growing demand. The directors state that they the ex- 
clusive manufacture of cheap sodium, and therefore of cheap 
aluminium also, The directors believe that the United States will 





40s, 6d., less 24 per cent., delivered equal to Manchester, and are 
able to book small orders rather more freely with local customers 
on the basis of these figures. Notwithstanding the competition of 
Derbyshire, there is still a moderate business doing in Middles- 
brough iron, and for good foundry qualities delivered equal to 
Manchester makers are not quoting under 41s, 10d., net cash, with 
a tendency to stiffen upon this figure, and in some instances repre 
sentatives of Middlesbrough firms have only been able to book a 
small proportion of the business offered, at the above price. 
Scotch iron is steadying up to makers’ quoted rates, and there 
has been comparatively very little underselling during the last few 


days. 

There were several fairly large buyers in the market for hema 
tites, and considerable orders would have been placed at old 
figures, but makers are not at all inclined to entertain business 
except at an advance upon the prices recently ruling, and quota- 
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ions for good foundry qualities delivered in the Manchester dis- 
hist are generally firm at 52s, to 52s, 6d., less 2}, with a tendency 
to still further stiffen in price. ’ 

Steel plate makers report a firmer tone in the market; they are 
holding to their full list price of £7 5s. per ton for good boiler- 
making qualities, delivered in this district, and have been able to 
book moderate orders at this figure. : 

Most of the manufactured iron makers have their books well 
filled for the present, and this is particularly the case in hoops, 
one or two ines having orders in hand which will take away the 
whole of their output for the next three months. There is also 
more doing in bars, and sheets continue in fairly good demand. 
Prices generally are stiffening, but any material advance is very 
difficult to obtain. For bars delivered in the Manchester district 
makers do not now quote under £5 per ton, but for actual specifi- 
cations less is still being taken; hoops are firm at £5 5s., and in 
some instances makers are not taking less than £5 7s. 6d. Here 
and there sheets might still be got at about £6 10s., but £6 12s. 6d. 
is the quoted price for local, and £6 15s, to £6 17s, 6d. for good 
Staffordshire qualities delivered in this district. 

The improvement which I have recently reported in the engineer- 
ing trades is being well maintained, and new work continues to 
come forward very steadily in nearly all branches. Here and there 
slightly better prices are also being got, especially amongst station- 
ary engine builders, boilermakers, and machinists, who with very 
few exceptions are all well supplied with work. Machine tool 
makers, although in a decidedly better position than they were, are 
still in many cases not more than moderately supplied with orders, 
and there isa continued keenness of competition, which prevents 
any appreciable improvement in the prices at which work has to 
be taken. The smaller firms in the general engineering trades are 
also, in many cases, still only indifferently employed, and by these 
work is sought after quite as keenly as ever, with the result that a 
good deal of the business which is taken has to be accepted at rates 
which are anything but remunerative. 

On Wednesday the members of the Manchester Geological 
Society had an excursion to the Warburton section of the Man- 
chester Ship Canal Works, which presents special features of 
interest, owing to the red marls of the Keuper series being exposed 
near the line of the Great Warburton fault, which is supposed to 
be a continuation of the Cannel fault at Nice; whiie there are also 
important beds of boulder clay and alluvial deposits open for exami- 
nation. A special engine and train were placed at the dis: 1 of 
the visitors, and they were accompanied by Mr. Prowse, the con- 
tractor’s agent, and Mr. Brown, the resident engineer, who ex- 
plained the various features of interest along the section from 
Warburton to Thelwall. The first item of interest was the blasting 
of the Keuper marl, which has to be loosened before it can be 
operated upon by the steam navvies, of which various types were 
seen at work in different portions of the cutting. The first of these 
was the well-known Ruston and Proctor navvy, capable of exca- 
vating, under ordinary conditions, about 500 cubic yards per day ; 
at Rixton Leys the new German steam land dredger, recently put 
down on this section, was also seen at work upon an extensive bed of 
sand, which it is excavating at the rate of 1200 to 1500cubic yards per 
day. The river diversion at Thelwall was also a point of considerable 
interest, and as the Thelwall section was the first at which opera- 
tions were commenced, the cutting is here in a more advanced 
state than in other sections. Over a portion of the cutting the 
slopes on both sides are now being formed, so that the visitors had 
an opportunity of seeing what the actual width of the canal, when 
finished, will be. Incidentally during the journey it was men- 
tioned that on one portion of the section a large number of the 
Lymm fustian cutters, who were unable to find employment at 
their own trade, have now been engaged as navvies, and they 
seem to be readily adapting themselves to their new work. Mr. C. 
E. De Raule, F.G.8., of her Majesty’s Geological Survey, who 
accompanied the party, explained that three sections, which had 
been exposed in the immediate vicinity, conclusively proved that 
the Mersey was ‘‘a valley within a valley,” and that the old origi- 
nal channel was not incident in line with the deepest depression at 
the present moment, the bottom of the Mersey having, prior to the 
deposit of glacial drift, been 150ft. below the present sea level, and 
the relative levels of land and sea in Lancashire and Cheshire at that 
period were very different to what they were now. He also expressed 
the opinion that under the valley of the Mersey in that immediate 
district would be found valuable seams of coal, and that the develop- 
ment of these, with the completion of the Ship Canal, would bring 
about a period of activity and plenty in that district. Recently the 
Manchester Geological Society also had an excursion to the important 
iron field at Frodingham, the development of which of late years 
has effected somewhat of a revolution in the iron trade of this 
district. Here, through the kindness of Mr. Daniel Adamson, they 
were enabled to make an inspection of the North Lincoln Iron- 
works, which consist of four furnaces smelting Frodingham stone 
with a small mixture of foreign ore. At these furnaces, which are 
75ft. to 80ft. in height, a special feature has been introduced by the 
managing director, Mr. Senta Tosh, by which, whilst they are 
worked with open tops, the gas is at the same time collected for 
heating the boilers and stoves. Generally, in fact it may be said 
almost invariably, where the gas is taken off the furnaces the tops 
are closed, but this special arrangement of working with open tops 
which has been carried on for a number of years past has proved a 
great success, and it may possibly be a question whether it 
will not be largely used in some districts in preference to the modern 
bell-topped closed furnaces. The arrangement is very simple; the 

top of the furnace is surmounted with an open hopper, into which 
the charge is emptied ; this falls into an iron tube passing down a 
portion of the brickwork of the furnace. The charge held in this 
tube acts as a kind of cork, and the gas is drawn off on a level with 
this tube, comparatively very little 7 into the open air. 
The advantages of this arrangement are that it enables the raw or 
wet ore, which is used in the Lincolnshire district, to be well dried 
and calcined before it descends to the working part of the furnace, 
whilst it can always be seen how the furnace is acting, and the 
charge adjusted as necessities arise. Another advantage is that 
the furnace is always completely full to the top, whilst in the bell- 
topped furnaces the charge is quite 15ft. below. An inspection of 
the top of the furnace showed really very little gas escaping, and 
none of the flame which is usual with the old type of open furnace. 
After a thorough inspection of the furnaces the party were shown 
the engine-house and other portions of the works, In the engine- 
house are four large blast engines built by Messrs, Daniel 
Adamson and Co., the steam to which is supplied by sixteen 
boilers, also made 4 the above firm, and worked entirely, 
as previously stated, by gas taken from the furnaces, A large 
quantity of the furnace slag is broken up by the company, 
for road metal, and two large machines, capable of breaking about 
100 tons per day each, were inspected by some of the members. 
The slag mill engines are supplied by steam from boilers worked by 
gas, and carried underground nearly a quarter of a mile. Having 
completed the round of the works, the party proceeded to an in- 
spection of the ironstone fieid in the neighbourhood, A special 
train conveyed them over a large portion of the Frodingham iron 
mines; and Mr, Langridge, the representative of Lord St. Oswald, 
the owner of the mines, explained the important feature of the 
ironstone beds, These belong to the Liassic formation, and the 
area of the beds is probably about thirty miles, but the outcrop 
actually being onan is about seven miles square, with an average 
working thickness of 15ft. to 18ft., and about 28 to 30 per cent. of 
pure ironstone, The bed of stone is covered by a varying thickness of 
driftsand, constantly being shifted by high winds, and the bed, which 
is almost free from faults, inclines gently to the east, The deposit is 
not of very regular formation, and the ironstone mines are all open 
work, the ore occurring in several surface beds, which are inter- 
stratified with a bastard limestone, full of fossils of the mid-lias 
age, and it may be added that the ironstone being somewhat 
calcareous, no lime is necessary as a flux in smelting it. The iron- 
stone being thus worked as a quarry from the outcrop, gives every 





opportunity for examination, and the party were able to examine 
several classes of stone, interesting both to the geologist and the 
mineralogist. The usual vote of thanks was accorded to Mr. 
Adamson, and, in sesponding, he briefly referred to the important 
beds of coal lying under the red sandstone which the members had 
passed on their journey to Frodingham, and which he believed 
would form one of the large reserve coalfields of England. 

In the coal trade there is a very fair business doing, when the 
advanced season is taken into consideration. In the better 

ualities of house fire coal there is no pressure to sell, and except 
that a little under current rates would in some cases be taken to 
effect clearances, prices are firm. The lower qualities of round 
coal remain generally a drug, and, although in fair request for 
steam and iron-making — prices are weak, There is a good 
steady demand for engine fuel, and supplies of the better qualities 
of slack are scarcely keeping pace with the requirements of con- 
sumers, owing to the lessened quantity of round coal now being 
screened, but inferior sorts are still plentiful and very low in price. 
Unless it is to effect temporary sales where stocks have to be 
moved away, colliery representatives are firm in holding to late 
rates, and these are being well maintained as a rule. At the pit 
mouth best coals average 8s, 3d. to 8s. 6d. per ton; seconds, 6s. a. 
to 7s.; common house fire coals, 5s. 6d. to 5s, 9d.; steam and forge 
coals, 5s, to 5s, 3d.; burgy, 4s. 3d. to 4s, 6d.; best slack, 3s, 6d.°to 
4s,; and common sorts, 2s. 6d. to 2s. 9d. per ton. There is a fair 
shipping demand, and good steam coal delivered at the ports on 
the Mersey still brings 6s. 9d. to 7s, per ton without much diffi- 
culty, but inferior sorts are obtainable at as low as 6s, 3d. to 6s. 6d. 
per ton delivered. 

Mr. —- Dickinson, H.M. Chief Inspector of Mines, in his 
report for North and East Lancashire, gives some interesting par- 
ticulars of the altered conditions which have come into operation 
in the working of mines since the passing of the first Inspection 
Act in 1850. During that period large increases have taken place 
in the number of persons employed at the collieries ; according to 
the census of 1851 the persons rg numbered 18,249, which 
increased to 23,525 in 1861, and 26,110 in 1871. The highest 
number attained was 33,006 in 1875, since which time it has fluc- 
tuated, and in 1887, at the close of the 1872 Act, it was 31,466. 
The restrictions under the last-named Act, and the requirements 
under the Elementary Education Acts, lessened very materially 
the number of persons under sixteen years of age employed below 
ground, although above ground there was a slight increase of boys 
and also of women and girls. Owing apparently to the increased 
proportion of adults below ground, and to the extended use of 
machinery, there is a considerable increase in the proportion of 
mineral per person employed, this having increased from 254 tons 
per person in 1873 to 313 tons in 1887. At the commencement of 
the 1850 Act one fatal accident occurred amongst every 304, and 
one death amongst every 161 persons employed in and about the 
mines, During the continuance of the Act the numbers fluctuated, 
gradually becoming very much more favourable, until, in 1887, the 
result was at the greatly reduced ratio of one fatal accident among 
~— 655 persons, and one death among every 617 of the persons 
employed. 

rrow.—Very steady business is doing in the hematite pig iron 
trade of this district, and the improvement noted during the past 
few weeks is maintained, while the causes which are helping to 
keep the market firm and brisk, and to bring about better prices, 
are working very satisfactorily in that direction. Not only are 
makers in receipt of plenty of inquiries on home and general 
foreign account, while at the same time holding numerous orders 
alike for prompt and forward delivery, but the fact that stocks 
continue to be reduced week by week at the rate of fully the make 
of from two to three furnaces, isin itself the best possible guarantee 
that the basis of trade is improving, and that the prospects of the 
future are more cheerful and satisfactory. America, however, is 
still a very unimportant buyer of hematite pig iron, native qualities 
being seriously handicapped by protective tariffs. Prices this weel: 
are steady at 44s. per ton net f.0.b. for Mixed Nos. of Bessemer iron, 
and 43s, 6d. for No. 3 forge. Sales of hematite warrants have been 
effected during the week at 43s. per ton, and holders are very firm. 
In the steel trade there is plenty of life, and the business offering 
is very considerable in clnest all departments. Rails are in 
especial request, particularly heavy sections, which are quoted at 
£3 18s, per ton, light sections being quoted up to £4 6s. net f.0.b. 
There has not been for years so continuously large an output of 
steel as that of the past six or twelve months. Practically all 
departments are busy night and day, and orders are plentifully 
held, and, generally speaking, freely offered. Plates and angles 
are in improved request, and although makers have lately in- 
creased their output, and are preparing to do so to a further extent, 
it is evident that they could dispose of a much greater tonnage of 
shipbuilding material than they are at present able to make. 
Plates are quoted at £6 8s., and angles at £5 13s. per ton net f.0.b. 
Billets, tin bars, hoops, and Siemens-Martin’s steel are all in good 
demand at firm prices. Shipbuilders and engineers do not report 
much change. ey are busier, but report no new orders. Iron 
ore is in brisk and steady request, and native samples are quoted 
firmly at from 9s, 6d. to 12s, per ton net at mines. In the coal 
and coke trades a steady business is doing. The contract will be 
let in a few days for the erection of the Chemical Wood Pulp Works 
at Barrow, which will be a very large undertaking. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A LARGE increase is reported on the South Yorkshire trade in 
coal with the port of Hull during July. The tonnage was 172,000, 
as compared with 148,392 in the corresponding month of 1887. 
From January to July of this year the quantity taken to Hull was 
991,176 tons, as against 1,002,704 tons for the first seven months of 
1887. Denaby Main again heads the list with 18,696 tons, which 
shows a slight falling off from July of 1887. There has been, 
contrary to expectation, a considerable decrease in the exports, the 
total for July being 87,248 tons, against 95,718 tons for July of 
1887 ; for the seven completed months of the year 422,293 tons, 

inst 499,476 tons for the similar months of 1887. Sweden and 
orway, Germany, and Italy show considerable increase on the 
month; Holland, Russia, France, and South America exhibit a 
decrease. Sweden and Norway and North Rus-ia have been our 
chief customers during the year; but it is significant that the 
trade with South Russia is very much less. This is caused by the 
development of the South Russian coalfields, which, it is expected, 
will subnbauadiie make Russia independent of England as a source 
of supply for the districts supplied from the Black Sea. 

The proposed canal from Sheffield to Goole, or to some point on 
the Trent or Humber, makes p Mr. B. P. Broomhead, 
solicitor, Sheffield, acting on behalf of local manufacturers and 
coalowners, has made an inspection, with Mr. Hawksley, C.E., of 
London, of the waterways between Goole and Sheffield. They 
traversed the whole of the waterway between Goole and Stainforth, 
and went up the Dutch river. ey then proceeded down the 
Stainforth and Keadby Canal to Keadby-on-the-Trent, returning 
to Stainforth. They afterwards followed the Don navigation from 
Stainforth up to Doncaster, afterwards following it to Tinsley, and 
from thence along the Sheffield and Tinsley Canal to the canal 
basin at Sheffield. The following day they viewed the river Don 
in the district of Brightside, where, as at Carbrook, the docks will 
be situated. Mr. Hawksley returned to London, but came back to 
Sheffield to attend a meeting of the Council of the Chamber of 
Commerce, to be held yesterday—Thursday—on the subject. 

The Midland Railway has energetically broken ground for the 
Dore and Chinley line. Messrs. Oliver and Sons, of Horsham, 
Sussex, have taken No. 1 contract, which embraces one-half from 
the Dore end, including the tunnel—upwards of four miles in 
length—under the Longshawe Moors, A l0ft. shaft, 80 yards 





deep, will be commenced first on the land adjoining the Totley 
Moor, A 10ft. heading will be driven under the moors to Padley 
Wood, to get the correct level of the line. The Rock Mining Com- 
pany, London, have sunk a 6ft. shaft in a field at Totley Bents, 
which is in the centre of the projected tunnel. This shaft, 
which is twenty yards deep, is on the level of the line. A 24ft. 
heading, extending from east to west, has been driven to admit 
some newly-invented rock-boring machinery for a series of experi- 
ments in rock boring. The machine is constructed to work by com- 
pressed air, but these air-compressing appliances not having yet been 

ut down the working has had to be tested by steam. 'wo large 

-horse power boilers are placed near the shaft mouth ; the steam 
is conveyed down the shaft in a 6in. pipe to work the boring 
machine. The drills are 20ft. long and 34in. in diameter. Whenin 
motion, three holes, 34in. in diameter, are bored at onetime. The 
drills strike the rock at a velocity of 350 blows per minute, the 
force of each blow being over four tons. Each drill penetrates the 
solid rock at the rate of 1ft. per minute. The company intend to 
send in the holes to the extent of the drills—20ft., and then to use 
explosives to blow out the rock. The contractors, Messrs, Oliver 
Bros., have inspected and approved of the machine, which, it is 
anticipated, will be used in making the Longshawe tunnel. 

Very great regret has been expressed here at the sudden death 
of Mr, Stephen Burridge, J.P., managing director of John Brown 
and Co., Atlas Steel and Ironworks, Sheffield. Mr. Burridge, who 
was a native of the Isle of Wight, began his business career at 
Fleetwood, afterwards taking the management of Messrs. Carver 
and Co.’s carrying business at Manchester, from which he came to 
Sheffield, some fourteen years ago, joining the board of directors 
of John Brown and Co., and afterwards becoming managing director. 
He was not a practical ironmaster or steel manufacturer, but had a 
fine business knowledge, which made bim valuable in commercial 
management, and in this capacity he was invaluable to the firm. 
He suffered from a complaint which necessitated an operation in 
London. It was not considered a serious operation, and he was 
rapidly recovering when lockjaw suddenly supervened, and he 
died within a few hours of the seizure. Deceased was highly 
respected by the community in which he took a leading part. 

had recently the privilege of inspecting a powerful hydraulic 
tube press for forming metal and steel tubes from circular plates 
by pressing or forcing them by the aid of mandrils through dies 
or annular rings. The press is designed and built by Messrs. 
Henry Bessemer and Co, for the Birmingham Small Arms Factory 
for the manufacture of tubes of large size, and more particularly 
for making shrapnel, segment, and other hollow steel projectiles 
which Government are now anxious to obtain. Hitherto these 
projectiles used by the English Artillery have always been made of 
either cast iron or steel; but the wrought material has proved so 
much superior that forged hollow projectiles are bound to super- 
sede the present cast metals, The press is built entirely of Bes- 
semer steel, of sufficient strength to impart a downward pressure of 
1500 tons, with a stroke of 12ft. It is also furnished with two 
cylinders with an upward pressure of 500 tons for the purpose of 
stripping tubes from the mandrils, This novel process of produc- 
ing hollow tubes and projectiles dispenses with the old method of 
boring them from a solid bar, which was not only very expensive, 
but greatly limited the output. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A STILL further improvement has taken place in the Cleveland 
pig iron trade since last week’s report. Inland consumers now 
evince great anxiety to purchase. There is also an increased de- 
mand from abroad, which is likely to continue for at least two 
or three months. Prices are steadily advancing, and sellers 
will not commit themselves for large quantities, or for de- 
ferred delivery. At the market held at Middlesbrough on 
Tuesday last 33s, 14d. per ton was the lowest price accepted. 
A fair amount of business was transacted in No. 3 g.m.b. at that 
figure, which is equivalent to an advance of 3d. per ton on last 
week’s price. Quotations were, however, raised to 33s. 3d. before 
the close of the market by most of the merchants. There is every 
probability of still higher prices being realised before long, the 
outlook being brighter than it has been for a long time. Buyers 
are freely offering 33s. 6d. for delivery to the end of the year, but 
do not find sellers, The demand for forge quality is brisk, and the 
price has risen from 32s. to 32s. 3d. 

Warrants are quoted at 33s. 8d., as against 33s. per ton at the 
beginning of last week. Buyers offer 33s. 7d., but not much 
business results. 

The stock at Messrs. Connal and Co.’s Middlesbrough stores on 
Monday last was 262,290 tons, representing a decrease of 1192 tons 
for the week. 

Finished iron makers are exceedingly busy, and orders which 
will extend over several months have been booked at good prices. 
Ship plates are in special demand. Quotations are firm at the 
following rates, viz.:—Ship plates, £4 17s, 6d. per ton; angles, 
£4 10s.; and common bars, £4 12s. 6d. All free on trucks at 
makers’ works, less 2} per cent. discount. 

The steel works are all well employed, and prices are firm. For 
steel ship plates, £6 7s. 6d. per ton ; for angles, £5 12s, 6d.; and 
for heavy rails, £3 17s, 6d. at makers’ works, are the current 
quotations. 

The Elder Brethren of the Trinity House, London, have been 
considering the application of the Tees Conservancy Commissioners 
made on the 16th June last, for sanction to light the river buoys 
and beacons by gas instead of by oil lamps, as heretofore. They 
have also had before them the report of one of their own 
body, who was sent down to investigate the case. They have 
now intimated to the Commissioners that they have no objec- 
tion, in principle, to the use of Pintsch’s system of lighting by gas. 
They advise, however, that red lights should be used as little as 
possible, on account of the obstruction which glass of that colour 
offers to light rays. The plans and specification of the arrange- 
ments in detail will have to be submitted before formal approval 
can be given. 

The Commissioners’ dredgers raised about 84,000 tons from the 
bed of the river during the month of July. A portion of this work 
was executed in pursuance of an order made some time since to 
deepen the channel between Stockton and Middlesbrough to the 
extent of about 2ft. 

The North-Eastern Railway is beginning to benefit largely by the 
fine weather and the consequent augmentation of the passenger 
traffic, as well as by the gradual increase which is taking place in 
the goods and mineral traffic, owing to the general revival of trade. 
Last week there was a total increase of more than £10,500 upon 
the receipts of the corresponding week in last year, and over the 
half-year, so far as it has gone, the receipts are now nearly £16,000 
more than last year. The increase, when divided according to the 
several sources from which the revenue is derived, shows an im- 
provement in all of them. 

There is every prospect of the iron trade of the North having the 
good fortune to be represented in Parliament by another member 
intimately associated with it. It is stated that Mr. Joseph Dodds, 
member for Stockton, bas expressed his desire to be relieved from 
his parliamentary duties after twenty years’ service, as his health 
is not all which could be desired. In that event the candidates for 
the =" of succeeding him are likely to be Mr. Thomas 
Wrightson, of the firm of Head, Wrightson, and Co., who will 
stand in the Conservative interest; and Mr. William Whitwell, of 
the firm of William Whitwell and Co., who will stand in the Liberal 
interest. Either of these gentlemen would be acquisitions to the 
House of Commons. Both are capable and experienced men, and 
very popular. Which one will be returned it is impossible to say ; 
but as regards capacity to represent local industries and interests, 
either of them would be certain to fulfil his duties with credit to 
himself and satisfaction to his constituents, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been strong this week, with a 
considerable amount of speculative buying, which sent up the 
prices of warrants to the highest point that has been touched for 
several months. The movement is attributed not so much to any 
marked increase in the demand for iron, either for home use or 
export, as to the general improvement in trade, and to the im- 
pression arising therefrom that the purchase of iron at present may 
eventually result in a profit. The shipments of the past week were 
fairly good, amounting to 8723 tons, compared with 7000 in the 
corresponding week of last year. Nearly one half of the shipments 
were coastwise for home use, while, of the exports, 905 tons 
went to the United States, 975 to Canada, 750 to Belgium, 
380 to Australia, 200 to Holland, 160 to Italy, and 135 to France. 
By the lighting up of an additional furnace at Calder, the total 
number now in operation in Scotland has been increased to 87, 
against 84 at this date last year. The stock of pigs in Connaland 
Co.’s Glasgow stores is now being increased at the rate of about 

500 tons a week. 

In sympathy with the improvement in the warrant market, the 
values of makers’ pigs are about 6d. higher than they were a 
week ago. Free on board at Glasgow, Gartsherrie, No. 1 is quoted 
at 45s. 6d., No. 3, 43s. 6d.; Summerlee, 48s. 6d. and 43s, 5d.; 
Langloan, 46s. and 43s. 6d.; Coltness, 48s. 6d. and 44s. 6d.; 
Calder, 48s. and 42s, 6d.; Clyde, 44s. 6d. and 40s. 6d.; Carnbroe, 
41s. and 39s. 6d.; Monkland, 41s. and 39s.; Govan, at Broomielaw, 
40s. 6d. and 39s. 6d.; Glengarnock, at Ardrossan, 44s, and 40s. ; 
Eglinton, 40s. and 38s. 6d.; Dalmellington, 41s. 6d. and 40s.; 
Shotts, at Leith, 46s. and 43s. 6d.; Carron, at Grangemouth, 
48s. and 43s, 

The Summerlee and Mossend Iron and Steel Company has re- 
solved to lay down at the Mossend works a large additional plant 
for the rolling of steel. The mills will be actuated by coupled 
reversing engines of 3000-horse power. Messrs. Lamberton and 
Co., of Coatbridge, will supply the engines and rolling mills, and 
the shearing machine will be by Messrs. Grant, Ritchie, and Co., of 
Kilmarnock. 

The import trade in Spanish ore is quiet at the moment, but 
both freights and prices are, nevertheless, firm. During the seven 
months ending with July 250,615 tons of this ore were landed in 
the Clyde, as compared with 256,441 in the corresponding period 
of 1887, the quantity received in 1886 being 180,340, and in 1885 
it was 197,963. Of late the prices of Scotch hematite pigs made 
from this ore have fallen lower proportionately than ordinary pigs, 
so that a number of furnaces have been taken off the former and 
placed on the latter. But it is believed that a slight further 
revival in the shipbuilding trade will not be long delayed, and that 
with it will come a better demand and higher prices for hematite 
iron. 

In the malleable iron trade there is a eontinuance of activity, 
and prices are very fair, with an expected further advance. 

The makers of steel are so well employed that they are holding for 
better prices. Merchants admit that they have great difficulty in 
purchasing at the prices quoted last week. In fact, makers are 
firm at a further advance of ls. 3d. to 2s. 6d. per ton. Steel 
angle are at £5 10s.; ship plates, £6 10s.; and boiler plates £7, 
less the usual 5 per cent. uction. There are inquiries here for 
shipbuilding steel for the North of England. 

The coal trade is active, and the shipments are again large. 

In several of the mining districts the colliers are becoming dis- 
satisfied with the present wages, in view of the briskness of 
trade, and agitations are being set going to procure an advance. 
The colliers of Lanarkshire are endeavouring to gain this object by 
a restriction of output, while those of Stirlingshire demand an 
advance of 10 per cent. upon the present rate of wages. 

The Duchroy Coal Company has completed the sinking of a new 
shaft to the splint coal seam on Garrockhill estate, Ayrshire, the 
seam being 107 fathoms deep and six feet in thickness. 

Messrs. J. M. Adam and Co., 40, St. Enoch-square, the Engineer- 
ing Bureau, Glasgow, have secured the contract for the complete 
equipment of the new workshop of Allan Glen’s Institution from 
the governors of the Glasgow and West of Scotland Technical 
College. This will comprise the engine for electric lighting, venti- 
lating, &c., for the whole school buildings—which are being 
constructed to the designs of Messrs. J. Salmon and Son, I.A.; also 
the workshop shafting, machine tools, and smithy appliances, and 
the stock of edge tools, instruments, and general stores for the 
use of the students. This firm is also engaged fitting up an ex- 
tensive bleaching and finishing works plant in the Dalmarnock 
district of Glasgow. 








WALES AND ADJOINING COUNTIES. 
(From our own Corr 

THE status of the Bute Docks in the country will be well under- 
stood by my statement, obtained from the first sources of informa- 
tion, that the exports have risen to one million tons per month, 
coal, coke, and patent fuel. 

This is simply enormous, and it has got into such a groove that 
it will be a long time before the competitors will materially affect 
it. I was over part of the Barry route this week. At the connec- 
tion with Pontypridd, and at several points, I noted good substantial 
work. It is evident that heavy traffic is anticipated. As the 
works approach completion, fuller notice will be given of the 
details. The Bristol Channel gives evidence daily of the great 
activity in the coal trade, huge steamers passing continually. 

A hint of the strongest nature to shipowners and coalowners is 
strewn along the coast near Breaksea Point, in the form of shattered 
hulls. Weare getting nearer the autumnal gales, and I have not 
heard of any harbours of refuge, or additional lights, or other pre- 
ventive measures, 

The coal trade is well maintained all over the district, though as 
a fact last week showed a falling off in some places, though Cardiff 
exported 160,000 tons. July totals were not quite up to the 
average, a proof that my suggestion last week was correct, namely, 
that the men are lessening outputs in order to improve prices. 
Prices keep up well, and this week business is firm and as brisk as 
ever, and the highest quotations rule. A good deal of business 
has been done at the highest figures, namely, 11s. 3d. to 11s. 6d. 
for best steam. 

Very little steam coal even of secondary quality can now be had 
under 9s. at port, and for small coal an increased demand has set 
in, and prices are going up. The latest general price for small 
steam is 5s. 3d., but for special qualities, on early delivery, as 
much as 5s, 6d. is obtained. 

House coal continues very firma, and now there is no longer any 
fear of a decline before the autumnal contracts are placed. Both 
as regards steam and house coal, the greatest difficulty is found in 
getting owners to book forward—a sure sign that for both coals 
higher prices are expected. Present house coals range from 8s. 6d. 
to 8s, 9d., and for small 6s. 6d..to 6s, 9d. One consequence of the 
improvement in coal has been the advance in the condition of 
patent fuel. Prices are now firm at 9s. 6d. to 9s. 9d. Swansea 
exported close upon 4000 tons. This is still a long way back from 
former totals, but the holiday accounts in part for the difference. 
It is satisfactory to know that inquiries are on the increase, and 
prices firm and advancing. 

In tin-plate, the advance of tin, which was quoted on ’Change at 
Swansea on Tuesday morning at £93 5s., has had its natural result 
on tin-plates; and the trade is buoyant, and prices going upward. 
There is a difference this week of 3d. to 6d. per box between this 
and last week’s prices, and the difficulty in getting orders placed 
for future deliveries shows what is expected. Buying is nowa 
difficult matter; offers for prompt are refused, most makers 
being well booked. Plates in most demand are Bessemers and 
Siemens, with coke tinning. There is little use at present in 





quoting, as buyers find it almost impossible to place business ; but 
I may say that few ordinary prices are quoted under 13s. 6d., and 
that wasters even are caught up eagerly for 12s. 3d. Charcoals 
and ternes are quiet. 

The steady improvement that has taken place in the iron ore 
trade was a forecast of the improvement which has hegre in the 
metal trade generally. Rubio is now quoted at 12s. 9d. As yet 
the extra business done in the steel works is not very perceptible, 
but in bulk and price August will very likely show a distinct 
advance, Large quantities of pig iron from Middlesbrough, 
Workington, and Ulverstone have come in this week, in addition to 
home make, which is on the increase. 

Only a small consignment of rails for Monte Video was recorded 
this week. Home rail trade, consequent 7. the satisfactor 
state of home railway funds, may be expected to improve. Wels! 
lines are doing well. 

A new company has been formed by Sir Geo. Elliot and others, 
connected with oil wells in Austria, and it is intended to develope 
this trade, to the material benetit of the port of Newport. Tank 
steamers will be started forthwith. 

There has been another find of gold in North Wales, and the 
whole district is now being inspected. The Earl of Winchelsea, 
chairman of the Morgan Company, is expected to take up his 
residence in the locality. 

There was a rumour about a partial stoppage of the new Landore 
Works, but I can only learn of a temporary halt on a, 
possibly a discussion as to the wages between the directors. If 
anything, I believe higher wages are ruling in Swansea district 
than are justified by present prices in the steel trade. Rubio iron 
ore is now close upon 13s, It takes more than two tons to make 
one ton of steel. Present quotations are: Welsh bars, £4 10s. to 
£4 12s, 6d.; sheet iron singles, £6 10s. to £6 15s.; steel rails, heavy 
£3 17s. 6d., light £4 lls. 6d.; tin-plate blooms, £4 5s.; Siemens 
bars, £5 2s. 6d. Taking skill and labour into consideration, fuel, 
flux, and moderate interest on the enormously expensive plant, 
where is the margin ironmasters should have ! 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE quietness in the iron markets appears to have become 
chronic, and this week again their condition has been a normal 
one, the consolidation of existing ones and creation of new con- 
ventions absorbing most attention. In particular, the pig iron 
market is not at all satisfactory; both in this and finished iron 
and steel export demand is missing and in July 32,370 t. of pigs 
were shipped from Middlesbrough to Holland and this country, 
practically, it may be said, all to Germany, as the consumption in 
the former country is not great. This is three times as much as 
is usually imported per month. In Silesia the trade is brisk all 
round, and this is without any artificial cultivation. Best marks 
of foundry iron have advanced, through a genuine demand, to 
M. 60 and 62 ay and some of the largest works have sold all their 
output for 1889 at enhanced prices against those of this year. 
Great efforts are here being made to improve the methods of 
moulding and casting difficult pieces, both in iron and steel. No 
foreign iron is now imported. For certain goods export seems to be 
reviving a little. All the factories, both large and small, are well 
employed, the rolling mills and forges satisfactorily so. The con- 
vention prices, as last noted, remain in force. In Belgium, mer- 
chant bar iron is not particularly brisk just now, but girders are 
still in full demand, the former at 115f., and the latter 120f. 
f.o.b. Antwerp; angles ditto, 125; ships’ angles, 13750; plates in 
iron, 150; ditto in steel, 170; thin sheets, 180; forge pig, 48 to 56f. 
p.t. In France the market is flat — are nominal, asfresh con- 
cessions on them are daily made. The market notes higher than 
the wholesale merchants, oe an improvement is predicted in some 
quarter, which, however, has frequently been done before without 
realisation. In Rheinland- Westphalia ores are still in brisk demand, 
both in the Siegerland and Nassau, whilst in Luxemburg-Lorraine 
the trade fluctuates and minettes are quieter than a time back, 
and buyers are demanding that the ironstone shall contain a higher 
percentage of iron; M. 2°70 to 3.20 p.t. at the mines is the ruling 
price. Some sorts of pig iron are in a little better demand, but on 
the whole the trade is dull. With the exception of foundry 
pig, the stocks of all other sorts have increased ; in June 6000 t., 
and last month they will be more; but this is not enough 
to weigh upon the trade, and, as last week reported, old prices 
were maintained at the last ironmasters’ meeting. The returns 
for July show that 17,900 t. of foundry, 12,700 t. Bessemer, 45,000 t. 
basic, and 35,000 t. of forge pig iron were produced. In the first 
seven months the output was 804,000t., and the consumption 
788,000 t., leaving a donee of 16,000 t. Stocks increased in July 
by 8300 t. Foreign orders for spiegeleisen do not come to hand, 
and the domestic demand is only of a hand-to-mouth sort, so prices 
have further gone down to M. 54p.t. for the 10 to 12 per cent. 
grade at works. A little more forge pig is changing hands, but 
in general the parcels are only small. In foundry iron the con- 
sumption is steady and the convention prices are easily obtained. 
Basic is in no better request, while Bessemer remains neglected, 
and no wonder when one of the most important steel works has 
just discharged 200 hands from its steel department, because 
foreign orders are so scarce. Luxemburg forge is noted 
M. 38 to 40 p. t. As stated above, no alteration in prices of the 
other sorts has taken place. There is no great change to note in 
the malleable iron trade. Prices are declared too low in com- 
—~ to those of the raw materials, but will not bear raising, for 
ear of foreign competition. From the home districts there 
appears a little more inclination to buy, and here and there, it is 
said, there is a triflingly better demand from outside the borders, 
and indeed the statistical tables show a very slight improvement in 
the exports for the last two months. The wrought iron con- 
vention is very proud of the accession of two works for a 

rmanency, whereas they formerly only joined temporarily. 

t is some advantage certainly, but other large works 
are still outside the pale, and until they join, and no new 
ones are started, there can be no real exultation. The sectional 
iron-rolling mills are as busy as ever, especially on girders, while 
hoops are in an unhealthy condition altogether ; not sufficient that 
whatever is now made, except a moderate domestic demand, must 
be exported at a loss to keep the hands on, but actually those 
works, without the convention, are starting fresh trains, and thus 
increasing the present ruinous competition. Almost the same ma. 
be said of the sheet trade, for no sooner has the convention wit 
difficulty got on to its legs than new trains are started, where, as it 
is, there is not the demand for what is already produced, and the 
consequence will inevitably be that the surplus must be exported @ 
tout priz, besides causing home competition, which certainly was 
not wanted, and this in the face of the new convention. Added to 
this is the circumstance that as yet no coalition has been entered 
into with the Silesian and south-west groups of sheet mills. 
Negotiations are in progress, but then come the questions of 
difference in quality and prime cost of the sheets of the several 
groups, so that it becomes a difficult problem to satisfy all parties. 
Meanwhile the demand has improved a little, the present base 
price having been fixed at M. 150 for home consumption; for export 
no price has yet been settled. Plates continue in excellent demand, 
and the mills are nearly full of work. There is no change to note in 
the depressed condition of the wire rod and wire nail branches. 
The latter article has come down greatly in — since the 
collapse of the convention, and foreign buyers are flocking in again 
as large purchasers, but there is little, or rather no profit, to the 
manufacturers at present reduced prices. machine and 


wagon building shops are very well supplied with orders. At the 
latest tenderings for steel rails, one at Cologne for the State rail- 
ways for 6900 t., M. 112 to 115, and another lot of 5700 t. for the 
Alsace-Lorraine lines, M. 1174 at Hayingen, were the lowest offers, 
With these, and orders for other steel articles, the steel works 





manage to keep quietly moving, if only with day shifts in many 
cases; but if orders from abroad continue to be conspicuous 
by their absence as at —- fears of a slack time this 
winter are entertained. he brass foundries were, as a rule, 
pretty well employed throughout June, as the inland demand was 
good, but that from abroad was r, caused by high protective 
duties everywhere. Prices were depressed and unremunerative, as 
those for the finished goods could not easily be made to follow the 
enhanced notations for copper. 

An Odessa paper announces that Krupp, of Essen, is about 
erecting a gun factory for himself at Ikaterinoslow, and that his 
engineers are already on the spot purchasing the requisite land for 
the erections. This rather strange sounding news will certainly 
nate confirmation. 

t is stated that the Italian Government has agreed to increase 
the original contract price of the armour-plates now under con- 
struction at the Terni Steelworks by 17 p.c., so that the average 
price will henceforth be 2}f. p. ko. yond this the State 
agrees to give the steelworks an advance of three million francs and 
an immediate order for 3000 t. of armour plates. 

The new Swiss Patent Law will in all probability come into 
operation on January Ist, 1889. It is passed, but still requires 
three months’ time from June Ist to lie on the table for reference, 
as it is termed. By paragraph 29 it is permissible for patentees 
belonging to States which have joined the Union to take out 
patents subsequently—i.e., on or after January Ist, 1889—which 
they may have patented in other States since June Ist, 1888, 








LAUNCHES AND TRIAL TRIPS. 

THE patent hopper dredger, Sode-ga-Ura-Maru, recently con- 
structed by Messrs. Wm. Simons and Co., Renfrew, for the purpose 
of effecting harbour improvements in Japan, has completed her 
trials on the Clyde, with very satisfactory results. The construction 
of the bow of this vessel is a novel arrangement of the builders, 
and is designed specially to enable the buckets to dredge close to 
quay walls, and also dredge from the water level to a depth of 
30ft. Its hopper has a capacity for 300 tons of dredgings, and the 
side shoots are so constructed as to be capable of filling hopper 
barges alongside as well as its own sy wed cavity. The dredging 
gearing is adapted for working either in hard or soft material, and 
has a bucket-lifting capacity of about 300 tons per hour. Steam 
mooring winches are fitted at bow and stern for head and side 
cutting, having treble barrels, each working independently. The 
engines are a compound condensing type, of 250 indicated horse- 
power, the boiler being of steel, constructed for a working pressure 
of 90 1b. per square inch, 

The Abertay, a new screw-steamer, built and engined by Messrs, 
William Simons and Co., Renfrew, for Messrs. A. and A. Y. 
Mackay, Grangemouth, and under the superintendence of Mr. J. 
Donaldson, consulting engineer, after loading a cargo at Queen's 
Dock, Glasgow, sueenel down the Clyde on its trial trip. It 
carries 1300 tons Sed-oeuhs cargo ona light draught, and ran the 
measured mile at Skelmorlie, when a mean speed of 10} miles was 
attained, a result which is considered very satisfactory both by the 
owners and the builders. The vessel, which is intended for the 
Baltic timber and grain trade, afterwards proceeded on its maiden 
voyage, its destination being Archangel. The following are the 
principal dimensions:—Length, 230ft.; breadth, 33ft.; depth, 
eet. din., having cellular double bottom for water ballast. Instead 
of ‘tween deck beams the sides are stiffened with strong web 
frames, thus avoiding interference with the good stowage of the 
cargo. The engines are on the triple-expansion principle, and of 
750 indicated horse-power, the diameter of the cylinders being 
ljin., 27in., and 44in. respectively, with a stroke of 30in., and 
steam is supplied by two mild steel boilers having Brown’s patent 
furnaces and Kirkcaldy’s Compactum feed-water heater. They 
work at a pressure of 160 1b, per square inch. 

The Blyth Shipbuilding Company launched from their building 
yard at Blyth, on the 9th inst., a finely-modelled screw steamer, 
built for the Mediterranean Steam Shipping Company, of New- 
castle-on-Tyne, and named the William Morphy. This vessel, 
which has been specially constructed for the fruit trade, is of the 
following dimensions:—Length, 174ft.; breadth, 26ft.; depth, 
14ft. Sin. She has long quarter-deck covering engines and boilers ; 
short bridge, in which is fitted the accommodation for captain and 
officers, and topgallant forecastle for crew; steam winches by 
Messrs. R. Roger and Co., Stockton; and Hartield’s patent wind- 
lass, &c. Triple-expansion engines of good power will be put on 
board by Messrs. Ernest Scott and Co., of Newcastle-on-Tyne. 
The vessel has been built under the special survey of Lloyd's, and 
Captain Haun, who will command the vessel, has superintended 
her building on behalf of the owners, the engineering superin- 
tendents being Messrs. W. Menzies and Co. 








HarBouR DEFENCE VESSSELS FOR AMERICA.—The New York 
Times says:—‘‘The plans for two new harbour defence vessels, 
attributed to the Navy Department, are in some _ respects 
the most novel yet attempted in the way of naval construc- 
tion. The charge of imitating European types cannot cer- 
tainly be brought against these vessels, since nothing like them 
is known. It is true that the single turretted monitor type, which 
is said to have been adopted, is familiar enough ; but such a vessel, 
of only 3500 tons, yet able to carry a 16in. gun in its turret and a 
dynamite gun in its hold, and developing a speed of 18 knots, 
must indeed be an original craft. The double turretted monitors, 
having a displacement of 3887 tons, or not far from the one pro- 
posed, carry two 10in. guns in each turret, except the Puritan, 
which is of 6000 tons, and is said to be intended to carry 10}in. 
guns, The difference between that and a 16in. gun is enormous.” 


JUNIOR ENGINEERING SocreTy.—On the 20th ult. a number of 
members of this Society visited the Hampton and Kew Bridge 
stations of the Grand Junction Waterworks, through the kind- 
ness of Mr. Fraser, engineer to the works. At the Hamp- 
ton station an explanation was given of the two systems 
in operation there, viz.:—One for supplying London direct with 
800,000 to 1,000,000 gallons of filtered water hourly, and the other 
for passing 17 million gallons of unfiltered water a day on to Kew. 
The engines, pumps, boilers, &c., having been seen, the party 

roceeded outside to the reservoirs and filter beds, one of which 
latter being in course of reconstruction, the different layers of 
filtering material and culverts were fortunately all exposed to 
view. The Kew Bridge station is arranged to filter the water 
received from Hampton and also to filter about 600,000 gallons per 
hour drawn direct from the river. The pumps raise both supplies 
to a head of 150ft. The filter beds and reservoirs at Kew are ona 
larger scale than those at Hampton, and the manager gave an 
interesting explanation of the different operations required in 
charging, emptying, cleaning, and maintaining them. The engines, 
pumps, &c., here also proved of considerable interest. A visit to 
the works of the Southwark and City of London Subway took 

lace on the 27th ult., Mr. Greathead, engineer to the company, 

aving kindly granted the necessary permission. The party met 
at the Harleyford-street workings, and after descending the shaft 
where the nger lifts will be fitted, walked down one of the 
tunnels, which are 10ft. in diameter, to the working face. Here the 
residentengineer fully explained the ingenious arrangement devised 
for driving the tunnel, setting the segments of the ringscomposing 
it, and for filling with grouting of blue lias lime the small annular 
space left between the tunnel cutting and lining. This last highly 
important detail of the construction is successfully effected b: 
forcing the mixture by atmospheric pressure through the holes left 
for the purpose in cach segment. A vote of thanks was accorded 
Mr. Greathead and the resident engineer at the conclusion of the 
visit, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August Ist. 

THE failure of the Pittsburg lock-out has been 
followed by a general resumption of iron-making 
throughout the West. For several weeks orders 
were withheld, in expectation of cheaper material 
when the lower rate of wages would come into 
effect. Now that prices are not to decline, orders 
are crowding in. Prices are low, but firm, Con- 
cessions are not asked, and could not be extended. 
An advance of over 45. to 50c. per ton has just 
been made at Louisville. A larger amount of pig 
jron has been sold at Cincinatti than for several 
weeks. Far Western shipments of Lake Superior 
ore this year, so far, crowds up to 10,600,000 
tons, against 1,800,000 tons same season last 
ear. Advices from Chattanooga show an active 
condition in the southern iron trade. A slight 
advance has been made in steel rails at Chicago 
and St. Louis. There will be a heavier demand 
for iron and steel for agricultural implements in 
the West, owing to the improving crop reports, 

The activity in machine shops and large 
manufacturing establishments throughout the 
West is increasing the demand for structural 
iron, plates, tubes, and merchant steel. The 
plough manufacturers are heavy buyers of steel. 
A large volume of business is pouring into Pitts- 
burg. There are several negotiations on hand for 
foreign billets. Present quotations, 28 dols, All 
the indications point to a heavier demand for 
mill and furnace productions, The tin-plate 
trade is active, and the stocks are light. Lead is 
selling very low for current requirements, but 
transactions for the future are not encouraged. 
The production of lead throughout the world is 
increasing, compared to demand. The foundry 
situation is improving. For several weeks past 
the demand for loans was weak, but with the 





development of the autumn trade there is a larger | W. 


demand for money. Stock-holders are acting 
very cautiously, because of the difficulty of getting | 
profits from any staple products, sugar being the | 
only product which has been successfully handled 
this year. 

There are no probabilities of labour agitations, 
Political affairs are occupying the attention of 
the American people. The Republican party is 
about to make a mighty effort to regain control 
of the Government. The business interests, as a | 
rule, have been pleased with the present Adminis- 
tration. 

Prices have reached the lowest possible limit. 
A large amount of business has been done virtually 
at cost. Manufacturers have avoided an accumu- 
lation of stocks of any kind. Within a month or 
six weeks the pig iron makers of Pennsylvania 
have been obliged to bear an accumulation of 
stocks, but prices have not weakened. The anthra- 
cite coal trade is in a very active and healthy 
condition. The production is now slightly under 
800,000 tons perweek. A delegation of American 
glassworkers sailed a short time ago for Europe 
to organise a transatlantic association of glass- 
workers. Organised labour has decreased in 
numerical strength, owing to the numerous strike 
failures. No strikes of consequence are now in 
progress. Reductions of wages are being made 
in several industries, The manufacturing interests 
generally are anticipating an improved demand 
within thirty days for winter requirements, 
because of the low condition of stocks among all 
consumers. The Government is investigating the 
cause of excessive Italianimmigration at New York 
city, and discovers the fact of an organised system 
for importing large numbers of Italian labourers 
in violation of existing statutes. American public 
sentiment has been aroused by recent events at 
Chicago, and is strongly in favour of the enact- 
ment of rigid laws that will check the present 
inflow of undesirable immigrants, 








NEW COMPANIES. 


THE following companies have just been rezis- 
red :— 


Elliott's Patent Stone Company, Limited. 


This company was registered on the 3rd inst., 
with a capital of £15,000, in £5 shares, to acquire 
and take over as a going concern the business of 
Mr. Jacob Elliott, now carried on by him for 
manufacturing artificial stone under patents 
granted tohim. The first subscribers are :— 

8) 


hares. 
J. Elliott, 188, Queen’s-road, Hastings .. 
T. Mann, 4, Claremont Hastings, carver .. .. 
F 17, Wellington-place, Hastings, 


J. Taylor, Braybrook-road, Hastings, builde 

H. G. Apel, 17, Wellington-place, Hastings, clerk 

F, Atkinson, Milward House, Hastings, solicitor 
Most of the regulations of Table A apply to 

the company, 


1 
1 
P. Jenkins, St. Leonards, contractor 62 ee 1 
1 
1 
1 





J. and EB, Hall, Limited. 


This company was registered on the 2nd inst., 
with a capital of £50,000, in shares of £10 each, to 
acquire the freehold and leasehold premises at or 
near Dartford, Kent, where the business of J. and 
E. Hall, mechanical engineers, is carried on, with 
the buildings thereon, machinery, plant, stock-in- 
trade, goodwill, and stores, and also the interest 
of J. and E, Hall in certain patents. The first 
subscribers are :— 


Shares. 
*E. Hesketh, Heathwood, Dartford, engineer 1 
*W. B. Godfrey, C.E., 10, Hyde Park Mansions, 


SORE TE 35: es as 33 Paelaney Seas ak 1 
*A. Marcet, C.E., 3, Creswell-gardens, South 
MTU oc se. sus 0 c.eg fat. 45. 36 1 
F. Davies, 34, Lexham-gardens, South Kensing- 
i+ aN i Ri al ie tit 1 
F. W. Wright, Napleton House, Faversham, 
Kent, engines Ad phen oie tee, adil oman die’ ad 1 
A. — , C.E., paper mills, St. Mary Cray, 
en BW sa Bat. ae) oe iad cae) Se oa) 2 1 
J. F. Seaton, 163, Camden-road, N.W., corn mer- 
CRS i nns-144. won: > ehias 1 


This company is to be managed by the 
Managing directors, and the first are Everard 
Hesketh, W. Bernard Godfrey, and Alexander 
Marcet ; oat, £ in the share 
— he remuneration is to be the sum of 
£1800 per annum, to be divided amongst them 





as they shall fix, 


Morewood and Company's Successors, Limited. 


This company was registered on the 3rd inst., 
with a capital of £40,000, in £5 shares, to acquire 
the business of iron and brass manufacturers 
heretofore carried on by a company registered as 
Morewood and Co., Limited, and by Charles Lee 
Nicols, the liquidator thereof. The subscribers 
are:— 

Shares. 
H. G. Heathfield, Edgbaston, manager .. ae 1 
E. K, Little, Leamington .. .. .. .. «. + 1 
C. Y. R. Bedford, The Rectory, Sutton Coldfield 1 
*8. Saunders, 79, Colmore-row, Birmingham, 

a. emai. jl LT a eee ee Re: 1 
J. H. Saunders, 10, Cannon-street, merchant 1 
W. Watson, 110, Cannon-street.. .. .. 0... 1 
*W. P. Pomfret, M.P., Ashford, Kent, banker .. 1 

The number of directors is not to be less than 
two, nor more than five ; qualification, 100 shares ; 
the first are J. Timmins Smith, of Rhine Hill, 
Stratford-on-Avon ; R. W. Lindsay, of Barford, 
Warwick; and the subscribers denoted by an 
asterisk. The company in general meeting will 
determine remuneration. 





Roland Shaw and Company, Limited. 


This is the conversion to a company of the 
business of contractor and merchant carried on 
by Albert Roland Shaw, in London and New 
York. It was registered on the 3rd inst., with a 
capital of £200,000, divided into 10,000 ordinary 
shares and 10,000 10 per cent. cumulative prefer- 
ence shares of £10 each. The subscribers are :— 

Shares. 
A. Roland Shaw, 29, Throgmorton-street, mer- 

chant . 

J. A. Hind! 


y, 45, Cowley-road, $.W., shorthand 


writer . BT ee ce 0 0s 66 66 1 
G. W. Jacobs, Warnford-court, merchant . 1 
J. Crewe, Wickham-place, Lower Clapton .. .. 1 
E. J. Chappell, 72, Seymour-street, N.W., clerk.. 1 

. J. Alfred, Llanbrynmair, mining agent.. .. 1 
C. R. Sawyer, Sunbury-on-Thames.. .. .. «. 1 

The direction of the company is vested in 


managers, who are not to exceed five in number. 
Mr. A. R. Shaw is appointed sole manager for 
life at a remuneration of £1200 per annum, 





Elliot's and Parkinson, Limited. 

This company was registered on the 3rd inst., 
to acquire, upon terms of an agreement of 28th 
ult., the oil wells and other property in Galicia, 
Austria, belonging to Sir George Elliot, Bart., 
M.P., and Jeseph Charles Parkinson, The capital 
is £50,000, in £10 shares, the first subscribers 
being as follows :— 


Sh 
*Sir George Elliot, Bart., M.P., 1, Park-street, 
Pastdeme cc cs ce co os ce ce ce 1 
T. L. Eastlake, 23, Great George-street, 8.W. 1 
*G. W. Elliot, M.P., Bedale, Yorkshire.. .. .. 1 
J. G. Griffiths, 4, Lothbury, chartered accountant 1 
*J. C. Parkinson, J.P., 91, Victoria-street, 8.W... 1 
E. R. Creed, 23, Great George-street, secretary to 
ROWAIORY co. co 60 00 00.00.00 40 00 1 
. Elliot, jun., Jesus College, Cambridge, under- 
gradua lee Veby ad des ances ‘oe }ne 1 
The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
scribers denoted by an asterisk; qualification, 
£500 in shares or stock. The directors may 
divide £100 per annum as remuneration for their 
services, 








THE AUSTRIAN PROTOTYPE OF 
THE FORTH BRIDGE.} 
By Mr. KéstLin. 


THIS paper is a continuation of that by Mr. 
Giirtner—published in No, 4 of the Wochenschrift 
des dsterreichischen Ingenieur und Architekten- 
Vereines, for 1888—on the ‘‘System of Construc- 
tion of the Forth Bridge,” where reference is 
made to a previous report by that gentleman, in 
which he had advocated the claims of Gerber and 
Professor Ritter to be considered the inventors of 
this system. Since the publication of that report, 
however, it appears that Mr. Giirtner’s attention 
had been drawn by Professor Gerlich, of Zurich, 
to the works of the Austrian engineer, Josef 
Langer—1859-73—and ——. to his treatise 
on the ‘‘Theory of Compound Bridge Systems,” 
in which is described a ‘‘stiftened suspension 
bridge with vertical anchorage” as designed for a 
span of 656ft., but adapted for much larger spans, 
which has, it is said, a striking resemblance to 
the cantilever system of construction of the Forth 
Bridge; but a committee isting of Messrs. 
Hermann, Kistlin, Humbortel, Fink, H. Schmid, 
and Winkler—appointed by the Austrian Engi- 
neer and Architects’ Association in 1872, reported 
unfavourably of Langer’s system, and pronounced 
it to be based on incorrect principles. Since the 
claim advanced in favour of ceomteus the inventor 
of the system employed in the Forth Bridge 
could not be sustained, Mr, Késtlin, in the paper 
now under notice, endeavours to show that the 
germ of the noble Forth Bridge was developed on 
Austrian soil, and he tinds this in Carl von Rup- 
pert’s design in 1860 for a bridge over the Bos- 
phorus at Constantinople, an elevation of which 
is given showing a central span of 676ft., and two 
side spans of 533ft. each. He then traces in 
detail the resemblance in the chief constructive 
features of the two bridges, and concludes by 
declaring that ‘‘the Bosphorus bridge by Ruppert 
is indeed—not the model—no—but absolutely— 
and more decidedly than Langer’s ‘stiffened sus- 
ree bridge ’—the true prototype of the Forth 

ridge, and was, indeed, developed on Austrian 
soil.’ 














SouTH KENsIncTON MusEuM.—Visitors during 
the week ending Aug, 11th, 1888:—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. 
to10 p.m.: Museum, 14,156; mercantile marine, 
Indian section, and other collections, 11,754. 
On Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. to 6 p.m.: Museum, 10382. 
Mercantile marine, Indian section, and other 
collections, free, 5514. Total, 32,456, Average 
of corresponding week in former years, 26,188, 
Total from the opening of the Museum, 
26,721,060. 


1“ Proceedings” Inst. Civ. Engineers, vol. xcii., 1883, 
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THE PATENT JOURNAL. 


Condensed from the Journal a the Commissioners of 
‘atents. 


Application for Letters Patent. 


*.* When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics, 


64984, Preparinc Hicu Exp.osives, C. A. Jensen.— 

. Graydon, United States.)—1st May, 1888. 

[This application having originally been included in 

No. 6498, Dated 1st May, 1888, takes, under patents 
rule 23, that date.) 

80024. Proretuinc Enoines, L. A. Groth.—(J. F. 
Monnot, France.)—1st June, 1888. [This application 
having been originally included in No. 8002, dated 
pw At ae 1888, takes, under patents rule 23, that 

late. } 

8002s. Reservoirs, L. A. Groth—{J. F. Monnot, 
France.)—1st June, 1888. [This application having 
been originally included in No. 8002, dated Ist 
June, 1888, takes, under patents rule 23, that date. 


8rd August, 1888. 


11,225. BREAD Fermentation, A. B. Lennox, T. Field, 
and W. Brown, London. 

11,226. Courtine, &c., Rampway Roiiine Stock, H. 
Ridley and J. Lord, London. 

ee of Borries and Jars, G. V. de Luca, 

ndon. 

11,228. MeTatuic Packine for Pistons, A. T. Allen, 
Sheffield. 

11,229. Lirtinc Hor Cakes from Tins, K. Beal, 
Brighton. 

11,230. Porrers’ Ovens, J. Bevington, London. 

11,231, Recutatine the Speep of Motive Encings, C. 
Smith, jam., and R. Williams, Liverpool. 

eee or Pite Fasrics, W. and M. Pullen, 


‘ax. 
11,233, Setr-actinc Coup.ines for RoLiine Stock, F. 
. Joslen, London. 
11,234, Steam Boivers, E. C. J. Devis, Glasgow. 
11,235. RoLLER Wixpow Buinp Firtines, H. Darby, 
London. 
11,236. Foot-BaLxs, J. Blake, Glasgow. 
11,237. Bicycizs, T. Newey, Birmingham. 
11,238. Catcnes or Fasteners for Doors, 8. E. 
Edmonds and W. Timbrell, Birmingham. 
11,239. OPENING PRESERVED Meat Cans, J. R. Brady, 
elfast. 
11,240. Lamps for Burninc TusuLtar Wick, J. F. 
Place, Halifax. 
11,241. ComBineD ENvELopes and Letrer SuHEzeTs, T. 
Mellor, Brighton. 
11,242. Gas Enornegs, T. B. Barker, Birmingham. 
11,243. Box Nartinc Macnines, D. Rylands and C. 
Emmet, Barnsley. 
11,244. WRITING TWo or MORE CoriEs at ONE TimE, E. 
T. Ponting, London. 
11,245. Piayina Pianos, &c., J. and A. Maxfield, 
ndon. 
11,246. Looms, J. F. Haggenmacher, London. 
— Broncuitis Ketries, R. Dunnett, Birming- 
ham. 
11,248, Panic Bott, E. Darley, Birmingham. 
11,249. SypHon Drain Pipes, W. Ross, jun., Bir- 
mingham, 
11,250. Wixpow and Risinc Latcu Fastenrnes, T. C. 
Dowd, Wednesfield. 
11,251. WeicHinc MACHINES, 
mingham, 
11,252, Pencits, W. Routledge, jun., Carlisle. 
11,253. Busn for Tor of Rotter of Wrincinc Ma- 
CHINES, J. Ingle, Leeds. 
11,254. Preparinc SHELLs of Cocoa Nuts, J. H. 
Vavasseur, Cowley. 
11,255. Harrowine and Lanp CuttivaTinc MACHINE, 
M. Parry, Flintshire. 
11,256. TusuLaR Pneumatic Action for Orcans, J. J. 
Binns, London. 
11,257. PortaBLe Music Stanps, J. W. Deans and A. 
M. Foster, London. 
11,258. Sortmnc and Sizinc Corks, J. Pierpoint, 
London. 
11,259. Bossins for Spinninc Macurnes, A. R. Donis- 
thorpe, London. 
11,260. Sasu Fasteners, R. J. Stephens, London, 
11,261. Smoke Escapsz, G. R. Tasker, London. 
11,262. Fasteninos for Boots and Sxors, A. Schulz, 
London. 
— Pianninc of Terrace Houses, F. Hemings, 
ndon. 
11,264. FLoorine for Bakers’ Ovens, J. Hollenthoner 
and A. Wiesenbacher, London. 
11,265. Comn-rrEED Apparatus, H. Cooper and T. 
Noble, London. 
11,266. Cusuine Ore, &c., F. Clench and J. Coates, 
London. 
11,267. Toy and ApveRTIsING Mepivum, P. A, Staley, 
London. 
11,268. ConpENsING APPARATUS, E. Theisen, London. 
11,269. Eco Borers, R. Reithoffer, London. 
11,270. ALuminium, J. B. Spence, London. 
11,271. Batancine SasHes, &c., C. P. Kinnell and G. 
Rothnie, London. 
11,272. Compositions applicable to LeaTuer, A. Jack- 
son, London. 
11,273. Conveyine Apparatus, C. Davy, London. 
11,274. GaLtvanic Betts or Cuains, J. B. Thistleton, 
London. 
11,275. Stones, R. G., G. F., and E. W. Restall, 
London. 
11,276. CarpiInc Macuines, J. Cheyne, London. 
11,277. BuLtrincHeD BreacHes, T. W. Reakes, 


ndaon. 
11,278. Mepicat CapsuLes, C. Huelser.—(J. Sibille, 

Belgiwm.) 
11,279. Sarery TRELLIS, &c., for Winpows, J. Fejér, 


W. Snelgrove, Bir- 


ondon. 
11,280. Steam Enoines, H. H. Lake.—(F. D. Child, 
United States.) 
a oan gamete FIRE-ESCAPE and ALARM, J. W. Marrs, 
ndon, 


4th August, 1888, 


11,282. Preventine the Running Over of Liquips, 
A. Wolf, London. 

11,283. Fire-LicuTers, N. Hodgson, sen., N. Hodgson, 
jun., and J. Smart, Stevenage. 

11,284. Rirte Winp Gavoes, &c., E. R. Hedgman, 


mdon. 

11,285. MeTattic Packrine, J. Patten, Brooklyn, U.S. 
—{Date applied for under Section 103 of the Patents, 
&c., Act, 1883. 17th March, 1888.] 

11,286. Lire-savine Device, T. C. Chappell and E. D. 
Moore, Manchester. 

11,287. Teacaino and Learnina Music, C. J. Bullock, 
Manchester. 

11,288. Invauip Beps, I. Chorlton and G. L. Scott, 
Manchester. 

11,289. Matrress Frames, &c., I. Chorlton and G. L. 
Scott, Manchester. 

11,290. Roorina Tites for ORNAMENT, E. Y. Poole, 
Weston-super-Mare. 

11,291. Sprromerers, J. Parker, Hull. 

11,292. Bep Rests, &c., for [NvaLips, H. Meltzer, 


ndon. 
11,293. Dressinc Frames, W. Sutcliffe and J. Wilson, 


ndon. 

11,294. Oprarninac INERT Gases, L, Mond and G. 
Eschellmann, London. 

11,295. Metatiic Name or Door Piates, E. Rothwell, 
Bradford. 

11,296, Frre-LiGHTERS, J. Ward, London. 

11,297. Racket HoutpEer and Press, G. P. C. Holmes, 


ndaon. 
11,298. Stoppers for Borties, &c., J. B. Scarlett, 


ondon, 
11,299. CARRYING PaRcets on Cycuzs, T. W. Girling, 
London. 





11,300. Camera, 8. G, Harrison-Dearle and T. H. Ash- 
croft, London. 

11,301. SicNaLLine at Sea, W. W. Horn.—(D. Ruggles 
United States.) 

11,302. VeLocipepes, J. Jelley and J. Brooker, 
London. 

11,303. RecuLatine the Apmission of Fiuip to CyLin- 
pers, J. W. Melling, Manchester. 

11,304. ARCHIMEDIAN Screw, L, J. Meakin, Burton- 
on-Trent. 

11,305. Loose Bock Letters, H. Harmston, Lincoln. 

11,306. Wixpow Fastenincs, W. G. Howard, Man- 
chester. 

11,307. StationaRy Enoines, W. Hargreaves and W. 
Inglis, Glasgow. 

11,808. ConveRTERS of Furnaces, J. Cameron and 
A. M. Grant, Glasgow. 

11,309. Lens Suutrers, J. E. Thornton, Manchester. 

11,310. Fasteninc Loom Suutrt.e Tips, D. Irvin, Man- 
chester. 

11,311. Steam Wincues, C. Elliott, Sunderland. 

11,312. Scorinc Boarps, J. Hamer, Halifax. 

11,313. Taps for BARRELS, J. 8. Dowell, Glasgow. 

11,314. Woopen Storrers for Botries, E. Johnson, 
London. 

11,315. PerroLeum Enoinzs, C. Wells, London. 

11,316. Feepinc Too. Supports, P. M. Justice.—(F. W. 
Taylor, United States.) 

11,317, CLEANING the Feep-waTER Passaces of STEAM 
Boivers, J. Ellis, London. 

11,318. Seat for Carts, Wacons, &c., A. Kennedy, 


sgow. 

11,319. Cases for NEEDLES, Pins, &c., C. 8S. Reynolds, 
Birmingham. ae 

11,320. DenTaL Mirrors, E. A. Tice, Birmingham. 

11,321. Bacs used in Seep Crusuina, W. Terry and F, 
Rawnsley, Bradford. 

11,322. Expanpina Rezezps, W. Terry and F. Rawnsley, 


ord. 

11,323. Lamps, W. H. Bulpitt, Birmingham. 

11,324. Compinep Rack and Ti1t, 8. A. Brittan and C. 
Foreman, London. 

11,825. PULVERIsING APPARATUS, A. G. Wass, London. 

11,326. Boxes for Pens, &c., E. Edwards.—(B. H, 
Weber, Germany.) 

11,327. Comprsep LatcH and Lock, G. Sutherland, 
Elgin. 

11,828. Osrarninc Evectricity, &c., W. Boggett, 
Londo: 


n. 

11,329. Exastic Tires, W. Beale, London. 

11,330. Printinc Macuines, A. Fayol, London. _ 

11,331. Hottow Screw for Orne, E. Partridge, 
London. 

11,832. Bicycies, H. J. Cowen, London. 

11,333. Cycixs, A. Siebel, London. 

11,334. Lock Casgs, D. R. Ratcliff, London. 

11,335. FLusaine WATER CLosets, &c., R. Hawkes, 
London. es 

11,336. GARDEN Hogs, &c., W. Gilpin, sen., and Co. 
and 8. Eaton, London. 

11,337. CHAMBER UTENSILS, H. Goode, London. 

11,338. TELEPHONE Live Circuits, L. Kelner, London. 

11,339, SEwinc Macuinegs, W. Vogt, London. 

Tth August, 1888, 

11,340. Dampinc LirHocrapnic Stones, W. Pickersgill 
and E. Bush, Leeds. eee ot ioe 

_—_ AvaruM Betts, T. and G. Nea‘’e, Birming- 


11,342, Bepsreaps, T. Kendrick, Birmingham. 

11,343. Wes Picking Macuines, A. Bradsworth, 
Leicester. 

11,344. Precision Sicut for Rirtes, &c., W. A. Green, 
G. Davis, and G. Green, Aberystwith, 

11,845. Syprisninc TEXTILE Mareriacs, 8. W. and F. 
Wilkinson, Manchester. 

11,346. Pitep Fasrics, W. H. Crabtree and J. 8. Lings, 
Manchester. 


Landore. 4 ' 
11,348. SoLiTarREs and Stups, W. B. Sholand, Man- 
chester. 
11,349. Screw Grit Boxes for Sprxninc Macuines, D. 
eed, Manchester. 
11,350. WasHeErs for BoTrLe Stoprerina, G. §. Spencer, 


erby. 

11,351. Nscoen, H. Langdon, Paignton. : 

11,352. ELectric Pen and Hoxper, J. Scholefield, 

eeds, 

11,353. Wire Rrippxes, H. W. Carter, Birmingham, 

11,354. Uritisinc Enerecy, J. G. Lorrain, London. 

11,355. QuicK-FIRING Guns, H. H, Lake,—(Actrengesell- 
schast Grusonwerk, Germany.) 

11,356. Heat Encives, A. Fehlen, London. 

11,357. Fitter, M. Negro, London. 

11,358. Eco Crates, W. R. Greiner, London. 

11,359. Arr ComprEssinc Pumps, E. C. Fasoldt and E. 
W. Smith, London. 

11,360, Dentists’ Bracket Sranp, W. B. Pearsall and 
A. J. Watts, Dublin. 

11,361. Lamps, J. Hinks, London. 

11,362. SELF-cLosING WinDow, A. Ostins, Manchester. 

11,363. Receptactes for Firowers, J. and H. Byers 
and J. Ratcliffe, Haslingden. 

11,364. Grass Frames of Raritway Doors, J. M. Mat- 
thews, London. ‘ 
11,365. Narts, Spikes, Docs, &c., W. L. Coke, Bir- 

mingham. 
11,366. Reciinine Caair, E. Smith, London. 
11,367. Puncninc a Cenrrat Hous, T. Manwell, 


mdon. 

11,368. Sand Movutpinc Macuines, F. G. Leeder 
ow. 

11,360. ComsreD Cap and Scarr, J. C. McPherson, 


Ww. 

11,370. MuttipLe CyLinpeR Morors, 8. Fox, London. 

11,371. Eye for Carpet Rops, W. H., J., and G. Tom- 
linson, Dukinfield. 2 

11,372. CisteRN Cocks, T. W. Aylesbury and J. W. 
R. Wall, London. . 

11,878. RECREATION Macuinge, J. C. Sellars, Liver- 


pool, 
11,374. Caeckine Fares, J. Lind, H. and C. Gamwell, 


mdon. 
11,375. CompresseD Arr Encoines, A. Gough, jun., 
London. : 
11,376. TeLecRAPH InsTRUMENTS, G. Draper and W. 
. Ash, London. 2 
11,377. TELEGRAPH InsTRUMENTS, G. Draper and W. 
‘uck, London. 
11,378. Rovine Boxes, G. Mitchell and T. Hargreaves, 
<eighley. e 
11,379. Lastine SHoEs, W. P. Thomyson.—( IF. S. King, 
United States.) 

11,880. Specrac.es, C. Mackenzie, Liverpool. 

11,381. WaTeR Fittration, W. Johnstone, London. 

11,382. Air Jornts, T. B, Turner and W. C. Leach, 
London. 

11,383. Suirts, J. W. Stocker, London. ’ 

11,384. Sprnninc Macuixes, F, M. Fianke, Liver- 
pool. 

11,385. Pencits, J. Elton, London. ; 

11,386. WirE Rops, J. T. King.—(H. Roberts, United 
States.) 

11,387, CLocks, F. Bachschmid, London. 

11,388, AcruaTinG S1cnats, J. L. E. Daniel, London. 

11,389. CentraL Station HEaTING SysTeEMs, ° 
Day.—(The National Heating Company, United States.) 

11,390. STEEL Points for SHors, A. k. L. Slazenger, 
London. 

11,391. TuRNING oN and orF the Gas in Lamps, F, M. 
Eden and J. Freestone, London. 

11,392. Gas Licntine, &c., W. Price and E, Webb, 
London. 

11,393. ComprnaTion Locks, E. C. Smith and C. F. 
Frothingham, London. d 

11,394. SrraicHTeninc Metat Rais, L. Richards, 
London. 

11,395. Cuarrs, V. Landsberg, London. 

11,396. Gas Merer Inpicrs, 8. Cutler and J L 
Cloudsley, London. f 

11,397. TREATMENT of Fiax, &c., L. Dekien, London 

11,398. ovinc Parnt from ParinTep SurFaces, P 
Brentini, London, 





150 


THE ENGINEER 





Ava. 17, 1888. 








11,399. Extractinc Goip from Orgs, C. T. J. Vautin, 
London. 


mdon. 
11,400. Givinc a Constant Suppcy to Or Lamps, 8. A. 
Johnson, London. 
11,401. Lacs, B. J. B. Mills.—(V. Dodet, France.) 
=, Haur-nose, 8. Davis and 8. Davis, jun., 
01 


n. 

11,403. Proputsion of Venicies by Evecrricity, H. H. 
Lake.—(F. J. Weis, United States.) 

ll — Sprnpies for Sprvsina Macurnes, J. R. Milson, 


on. 
11,405. Foxisainc Cora, D. Gessner, London. 
11,406. Repzatinc Frre-arms, W. R. Miller, London. 
11,407. Stakrne Leatuer, J. F. Ingraham, London. 
Screw Propursion for STeaMsHIPs, G. 


Lewis, London. 
7, mT1nc Casks, A. Murfet and T. S. Dobson, 


ndon. 

11,410. Screw Propetiers, A. D. Hall and G. B. 

loan, London. 

11,411. ArMatures for DyNAMO-ELECTRIC MACHINES, 
A. W. Meston, London. 

11,412. Wiypinc Tareap, G. Scelles, London.—{Date 
applied for under Section 103 of the Patents, &c., 
Act, 1883, 6th February, 1888.) 

11,413. Printinc Macurves, W. Millard, London. 

11,414. Twistinc MaTeRi.s, G. E. Fauquet, London. 

11,415. Sears, J. Ashpital —(J. R. Gascoigne, New 
Zealand.) 

11,416. Startinc Veuicies, C. H. Maxwell-Lyte, G. 
Miles, and F. F. Ommanney, London. 

11,417. Dressi3 iG Fasrics, 8. A. Rosenthal, London. 

11,418. Brypine Crops, J. Hornsby, J. Innocent, and 
H. Courteen, London. 

11,419. Brxpinec Trusses, J. Hornsby, J. Innocent, I. 
an rolley, London. 

11,420. Treatinc Yarns, H. Richmond, London. 

11,421. Frre-arms, L. M. R. Daudeteau, London. 


8th August, 1888. 
11,422. Foc Sicyat, A. Campbell, jun., and W. R. 
Lawson, London. 
11,423. Mixus, T. Price, Bristol. 
11,424. Rounpasouts, J. Leach, Halifax. 
11,425. Porstixe Carbs, J. Bullough, Halifax. 
11,426. Hats, C. Froggatt, Manchester. 
a. UspeRcRouND Pusiic Uainans, J. B. Millar, 


lasgow. 

11,428. Discnarce, &c., ARRANGEMENTS of Barns, J. 
B. Millar, G Ww. 

11,429. Tee-squarss, J. and C, F. Parkinson and 8. 
Fawcett, Lancaster. 

11,430. Pressinc Straw, J. Bradbury, Manchester. 

11,431. Gas Fires or Stoves, R. B. and A. P. Main, 


we 
11,432. Suspenpers for Trousers, A. R. Buckton, 


eighley. 

11,433. Raprators for WarMinG Burprinas, J. Jackson, 
Newcastle. 

11,434. Expansion Joints for Steam Pipes, J. Jackson, 
Newcastle. 

11,435. Matcn Boxes, J. Robertson and H. D. G. 
Gillespie, Glasgow. 

11,436. Gas Retort, J. Fitton, Dewsbury. 

‘ae Mutes, E. Knowles and W. Dixon, 

a ax. 

11,438. Matcu Box, T. Lawrie, London. 

11,439. Patrern MecuanisM for Looms, J. Parkinson, 
Keighley. 

11,440. Prates, &c., H. A. Galliers and F. Klaerr, 


mdon. 

11,441. SHape or Goss for Lamps, H. A. Galliers and 
F. Klaerr, London. 

—, Parintine Carpsoarp, L. Gunn and E. Rice, 

mdon. 

11,443. Gas-Propucine Apparatus, J. Elliott, London. 

11,444. Sttencine, &c., the Exnaust from Gas, F. G 
Nobbs, London. 

11,445. Ostarnine the Precious Metats from Spetiss, 
&c., R. Rickard, London. 

a, Supportine Wispow Curtains, M. E. Sugden, 

mdon. 

11,447. Renpertnc Mitk Consistent without any 
Cuemicat ALTERATION, A. C. Drenckham, London. 
1,448. Mecuanicat Prorutsion of NAVIGABLE 
Vesse.s, P. Evans, Liverpool. 

11,449. Lamps, W. and E. Pilkington, London. 

11,450. Cuequrs, &c., G. Rae, Liverpool. 

11,451. Hotprast Nozzies for Canpvesticks, A. N. 
Hopkins, London. 

11,452. Bieacuinc, &c., TexTite MaTeRiats, J. C. 
Mewburn.—{La Société Leblois, Piceni, et Cie., France.) 

11,453. Uriuisisc Waste Heat from Steam GENERA- 
Tors, B. W. C. Botham, London. 

11,454. Ratstnc and Lowerine Buckets, H. Gibbons, 


mdon. 

11,455. Spikes for Frxive Rartway Cuairs, O. Imray. 
—(F. A. Hasenclever, Germany.) 

11,456. Sotrpirication of Loose Grounp for MAKING 
Founpations, F. Neukirch, London. 

11,457. Hemp-sorrentnc Macutne, J. Cheyne, London. 

11,458. Propucine Pure Ce..uose, H. and C. Bache- 
Wiig and V. B. Drewsen, London. 

11 459. Provcnine, &c., Lanp, G. F. Redfern.—{S. L. 
Allen and Co., United States.) 

11,460. Woop Brock F.oorine, C. A. Priestley and 8. 
Gurney, London. 

11,461. BREEcH-LoADING Fire-arms, P. T. Godsal, 


mdon. 

11,462. CorruGcaTep Sueet Mertat Roors, B. Cassidy, 
London. 

11,463. Rockers for Crapizes, W. E. Richardsor, 


mdon. 

11,464. CaBLe Rattways, H. H. Lake.—{J. P. Hunt, 
United States.) 

11,465. Uriuisation of Peat, C. Rutten, London. 

11,466. Metat Cow , C. Southon, jun., London. 

11,467. Wett Boric, R. Haddan.—(£. D. Bioche, 
France.) 

9th Auzust, 1888. 

11,468. Ascertarninc the Heicur of Liquips, A. 
Alexander, Sunnyside. 

11,469. Apvertisinc TaBvets, R. T. W. Besley and W. 
H. Swingler, Birmingham. 

11,470. Sitver Teapots, J. A. Robertson and E. Nowill, 
London. 

11,471. Gas Lamps, F. Butzke, Berlin. 

11,472. Parachute as a Fire-escare, O. A. Warren, 
Liverpool. 

11,473. Kins, J. Davies, Manchester. 

11,474. Envevopes, U. Blanke, Manchester. 

11,475. Exvetopgs, C. Blanke, Manchester. 

11,476. Cottars, E. Samuel, W. Brownlie, and J. Tay- 
lor, Glasgow. 

11,477. Leapep Wixpow Burxp Catcs, J. Horton, 
Sheffield. 

11,478. Sirk Lace, F. H. Bowman, Manchester. 

11,479. Iopine or lIopororm, T. Parker and A. E. 

son, Manchester. 

11,480. Cueckine, F.C. Lynde and F. 8. Willoughby, 
Manchester. 

11,481. Yarn or Tareap, J. 8. Lings and W. E. Fairlie, 
Manchester. 

11,482. Curtine Price Farrics, J. Platt, Manchester. 

11,483. Distinrecrinc ArpaRaTus for WATER-CLOSETS, 
H. G. Planner, London. 

11,484. Workroom Seat, W. B. Pearsall and A. J. 

atts, Dublin. 
11,485. Distrttine Liquips, W. R. Watson and R. A. 
rtson, Glasgow. 

11,486. Soap, J. C. Stitt, Liverpool. 

11,487. Dratver, R. Carter, Liverpool. 

11,488. Expanpine the Cuest, &., W. Scott, Man- 
chester. 

11,489. Brakes for PeramBucators, &c., D, Macrostie, 
New Malden. 

11,490. Lock Switcnes for Exvecrric Circuits, A. C. 
Cockburn, London. 

, Insucation of ELecrric Conpvuctors, D. Nicoll, 

mn 


ion. 
11,492. Covertne of Omnisuses, &c., G. J. Snowden, 


mdon. 
11,493. Frame to Teach Daxkninc, O. Newmann, 
mdon. 





11,494. Layinc-on to Printino-MacHines, E. A. Beckett, 
London. 
<< TELEPHONE Systems, J. J. Mann and J, Cutlan, 


ord. 
496. Fans, J. S. Walker, T. A. Walker, and E. R. 
Walker, Live: t 

Creaninc Tosacco Pires, &c, J. Clark, 


mdon. 
11,498. Motor Power for Vessets, T. D. Worrall, 

London. 
7, Mup-cuarps as used on Cycies, H. F. Tyler, 


ion. 
11,500. Souipiriep Jetty for Foop, W. Robertson, 


ndon. 

11,501. Dyginc, J. C. Mewburn.—(La Société Jeannolle 
et Compagnie, France.) 
5 Locks or Fastenines, L. E. Portelance, 
London. 

11,508. Evecrric Generators, L. 8. M. Pyke and H. T. 
Barnett, London. 

ll nook Apparatus for Gearinc, M. Mannesmann, 

mdon. 
11,505. Prerarinc ARTIFICIAL Manure, C. Weigelt, 


ll 


mdon. 
11,506. Sprivc Heaps for Bicycies, E. W. Bonson, 


ndon. 

11,507. Apparatus for Dryinc Matt, &c, P. Lauth, 

London. 

. ~~ for Heatino Water, E, Desmazitres, 

on. 

11,509. AGRICULTURAL ImpLemeENtT, G. F. Redfern.—(S. 
L. Allen and Co., United States.) 

11,510. Cameras, T. Crawford, London. 

ae Raitway Sienaus, J. L. E. Daniel, 

ndon. 

11,512. AtLoys, P. M. Parsons, London. 

11,518. ARRANGEMENT of Motive Power Enorve, R. F. 
Bell, London. 

11,514. CHeckinc and Extinouisuine Fire, T. R. 
Douse, London. 

11,515. Pianororte Actions, G. H. Brockbank, 
London. 

11,516. Macatnery for Striccinc Currants, T. Wood, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 
$81,876. Compressinc on Bowne Encine, W. &. 

Good, Reading.—Filed July 7th, 1887. 


Claim.—In a compressing or blowing engine, a cylin- 
der head slotted to form air in it, in com- 


passages 
bination with a sliding slotted valve ar to 
register with the slots in the cylinder head, as de- 
cribed, said valve being seated on the cylinder head 
and provided with a back bearing arranged at a dis- 





tance from its seat slightly greater than the thickness 
of the valve. In a compressing or —- engine, the 
combination of a cylinder head C radially slotted to 
form openings for the ent and outlet of the air, 
pivotted sliding and radially slotted valves for opening 
and closing said openings, a rod N ted with 
the outlet valve, so as to open or close the same as it is 
moved, a piston secured to rod N and situated in a 
cylinder M connected with the compression cylinder 
and exit passage, as described, so that the piston and 


[381876] 

















rod N will move to open the valve when the pressures 
of the compression cylinder and exit passage are 
approximately the same, a cam I connected with the 
inlet valve, so as to close it and keep it closed during 
the forward stroke of the compression piston anda 
definite portion of its return stroke, and a cam T con- 
nected with rod N, so as to move it to close the outlet 
valve and keep it closed during the return stroke of 
the compression piston, all substantially as and_for 
the purpose specified. 
332,009. AxLe ror TarasHinc Macuines, F. W, 
Robinson, Richmond, Ind. — Filed February 20th, 


1888, 
Claim.—{1) The combination, substantially as set 
forth, of a thrasher frame, an axle disposed across 


thereunder, skeins secured to the end thereof and 
provided at their inner ends with upwardly projecting 


— 


bosses, jaws secured to the thrasher framing and 
engaging the inner ends of the skeins, downwardly 

















open spring cups secured to the thrasher frame over 
said bosses, and springs disposed within said cups 
and said bosses. (2) The combination, 


ig 
substantially as set forth, of a thresher frame, a pair 
of jaws secured to each side thereof and projectin, 
downwardly, downwardly open spring cups at eac’ 
of said pair of jaws, springs disposed within such 





ois cups, a wooden axle extending across under the 
thresher frame between and through said jaws, 
skeins secured to said axle and provided with 
rectangular enlargements at their inner ends a 
ing within the jaws, an projecting upwardly 
from the inner end of each of said skeins into engage- 
ment with said springs. 


381,950. PreumaticOrpnance, N. W. Pratt, Brooklyn, 
New York.—Filed January 4th. 1886. 

Claim.—(1) A gun barrel provided with a valve for 
closing the bore situated forward of the c C) 
chamber thereof and actuated by the of the 

rojectile past a predetermined point in the barrel 

yond the valve. (2) The combination, in a gun, of 
the barrel provided with a firing mechanism, and a 
valve for closing the bore situated forward of the 
charge chamber thereof and actuated by the passage of 
the projectile past a ag pears point in the barrel 


beyond the valve. (8) A p tic gun taining 











the following elements, a pressure reservoir communi- 
cating with a barrel by means of an inte’ firing 
valve, a cut-off valve situated in the barrel forward of 
the charge, and a pump communicating with the 
barrel and pressure reservoir. (4) In a pneumatic 

un, and in combination with the firing valve thereof, 
having a gear wheel upon its shaft, a reciprocating 
interrupted toothed rack bar yy ny acting on 

r 





chamber, and having upper and lower internal ¥ 
ments, a burner tube within the burner body —» 
into the combustion chamber and extending through 


=" 























and past the said upper enlargement to the lower one 
and made with a conical mouth at its lower end, an 
adjustable conical nozzle in the lower enlargement for 
the issue of oil, an inlet for steam or compressed air 
into the lower enlargement, an inlet for heated air 
into the upper enlargement, and holes through the 
burner tube to admit air from the upper enlargement. 


382,182. Turret Mountina ror OrpNaNce, 7. Nor- 
denfelt, Westminster, England.— Filed February 7th, 
1888. 


Claim.—{(1) The combination of the cylinder of 
armour plate, the platform in two parts, the one 
above the other, the upper one capable of turning 
and the lower one supported by c 8 passing over 
pulleys to a counter weight, and a toothed rack 
pivotted centrally to the = of the counter weight, 
and toothed pinion carried by the — platform 
gearing therewith, substantially as desc - (2) The 
combination of the armour cylinder having the top 
aperture, the lower and upper platforms within the 
cylinder, the upper one capable of turning and the 
lower one supported by chains passing over pulleys 
to a counter weight, the toothed rack cael at its 
lower end centrally to the counter weight, the pinion 
carried by the upper platform and gearing with the 
rack, and the rising and falling dome cover supported 





such gear wheel when moved in eithe » 
substantially as described. (5) A pneumatic gun 
provided with a —— reservoir communicating 
directly with the barrel, and with a pump or com- 
pressor and the barrel through a separate passage 
fitted with suitable check or stop valves. 


381,887. Grass BLowrno Apparatus, W. M. Piper, 
Allegheny City, Pa.—Filed December 6th, 1887. 

Claim.—{1) As an apparatus for blowing glassware, 
a tube having mounted thereon a com ble air- 
blowing device, which moves up and down on the 
tube and is connected therewith, so that air com- 
pressed thereby shall flow into the tube to expand the 
article of glassware, said tube being of constant length 
from its mouthpiece to the end on which the glass is 
gathered, substantially as and for the purpose de- 





























scribed. (2) In an apparatus for blowing glass, the 
combination, with a blowing tube, of a flexible air- 
compressing device 3, and a heat-protecting casing 
composed of insulating material, such as asbestos, 
substantially as and for the pu: described. (3) 
As an apparatus for blowing glassware, a tube having 
mounted thereon a compressible air-blow: device, 
which moves up and down on the tube and is con- 
nected therewith, so that air compressed thereby shall 
flow into the tube to expand the article of glassware, 
said tube being of constant length from its mouthpiece 
to the end on which the glass is gathered, and a pawl 
and ratchet, whereby the bellows may be confined, 
substantially as and for the purposes described. 


382,116. Device ror Setrinc Saws, W. 7. Slicer, 
Colora, Md.—Filed January 23rd, 1888. 
Claim.—The combination, with the bifurcated main 
frame and the setting wheels journalled one upon each 
side of the bifurcation, of the bifurcated gauge on said 
shaft and adjustable in the bifurcation parallel with 





the axes of said wheels, substantia!ly as described. 

The combination, with the main frame provided with 

a setting wheel, and having squared portion & and 

screw-threaded portion ¢, of acasting having depending 

arms E embracing said squared portion, a collar sliding 
loosely on the frame and having a flange F,'a setting 
wheal Sousnaliod on said casting, and a han 

vided with a casting having arms g en 

flange of said collar, and internally threaded to engage 

the threaded portion of the frame, substantially as and 
for the purpose described. 

382,106. O11: Spray on Vapour Lamp, A. Neilson and 
J. Taylor. Inkermann, Renfrew, Scotland.—Filed 
March 29th, 1887. 

Claim.—The combination of the combustion chamber 
cf a vapour burner with a burner body below the 





1382,182 







by uprights of the upper platform and provided with 
the side aperture or port hole substantially as and for 
the purpose set forth. (3) The combination of the 
cylinder of armour plate, its dome cover, the platform 
in two parts, one above the other, the upper one 
capable of turning and the lower one supported by 
chains passing over pulleys to a counter weight, and 
a toothed rack pivotted centrally to the top of the 
counter weight and toothed pinion carried by the 
upper platform gearing therewith, the frame turning 
on trunnions near to the aperture in the dome cover 
and having its rear end Be ge of being raised or 
lowered to give the requii elevation, and the gun 
carriage, which can be moved endwise along this 
frame to bring the gun within the dome cover or 
move it out into firing position substantially as 
described. 


382,196. Furnace ror Repuctna Atuminicm, F. J. 
Seymour, Finlay, Ohio.—Filed April 25th, 1887. 

Claim.—(1) The bination of the reducing cham- 
ber provided with means for yg air, gas, and 
ores, the gas and vapour exit flue leading from the 
same, the heating chamber for the blending and 
expansion of gases, an exit flue leading from said 
chamber, the cooling chamber, and the superposed 
chamber provided with a spraying device communi- 
cating with said cooling ber, all bined sub- 


[382.196] 
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stantially as and for the pu specified. (2) The 
combination of the reducing chamber provided with 
means forsu —— gas, and ores, thegasand vapour 
exit flue lead ig from the same into a chamber for the 
blending and expansion of gases, the said chamber, 
an exit flue leading from said chamber, the perm 4 
chamber, the spraying chamber communicating wit 
said cooling ch , and a d provided with 
spraying device, all combined substantially as and for 
the purpose specified. (3) The combination of the 
reducing chamber provided with means for supplying 
air, gas, and ores, the and vapour exit flue leading 
from the same, the heating chamber, an exit flue, 
leading from said chamber, the cooling chamber the 
su chamber provided with spraying device, 
the condenser provided with spraying device, ard 
discharge pipes and evaporating pan. 
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THE INSTITUTE OF MECHANICAL ENGINEERS 
IN IRELAND. 





VISIT TO THE ST. JAMES’S GATE BREWERY, OF 
MESSRS. ARTHUR GUINNESS, SON, & CO, 

As mentioned in our impression of the 10th inst., a 
paper was read on the tramways in this brewery by Mr. 
Geoghagen, and on Wednesday afternoon it was visited 
by the Institution. 

This brewery, now the largest in the world, belonging 
to Messrs. Arthur Guinness, Son, and Co., was established 
in 1759, by the purchase of an existing plant from a Mr. 
Rainsford, by Mr. Guinness, an ancestor of Sir Edward 
Guinness, Bart., the present chairman of the company. 
It covers about thirty-five acres, exclusive of workmen’s 
dwellings and PRcmese I and is situated on two levels—on 
the higher are built the brewhouses, fermenting-rooms, 
and vat-houses, the malt and hop stores, stables, and 
offices ; and on the lower are situated the cooperage, and 
the cask washing and filling sheds, as well as those for 
delivery of porter and waste products. Only black beer 
or Dublin stout is brewed, generally in three qualities, 
porter, stout, and export stout made especially for con- 
sumption abroad. In the manufacture of these the three 
ingredients used are water, malt, and hops. The first is 
obtained from County Kildare, which was the city supply 
until modern requirements demanded a softer water and 
larger supply and higher pressure ; this is supplemented 
by the present city supply from the Vartry in County 
Wicklow. The malt is all made from barley, that grown 
in Ireland being preferred. There is a malt-house within 
the brewery limits, though its production of malt is but a 
small contribution to the whole consumption. The hops 
are all imported; those grown in Kent have the 
preference. 

The visit to this establishment was made on the morning 
of Thursday, the 2nd of August, and the visitors were 
conducted by Mr. Claude Guinness, Mr. Samuel Geoghegan, 
the engineer, who was one of the honorary secretaries 
of the reception committee, Mr. W. K. Geoghegan, Mr. 
Purser, and other gentlemen. A brewery as such has not 
much interest for the general mechanical engineer, though 
a brewery of the size of that of Messrs. Guinness and Co.’s 
is bound to elicit wonder in the mind of even an unin- 
structed and non-technical visitor. It was not, however, 
the quantity of black beer that flows daily into the vats 
of this firm nor its world-wide reputation that attracted 
the Institution of Mechanical Engineers into these pre- 
cincts. It was the means rather than the end that 
appeared to them to be admirable. Mr. Geoghegan’s 
exeellent paper on the tramways and locomotives adopted 
in the St. James’s-gate Brewery had roused an interest in 
the minds of men which alcohol might in vain have essayed 
to stimulate, and to which neither its quantity nor its 
quality would have successfully appealed. His paper will 
be set forth in these pages in due course, so that further 
reference to the tramways and the method of working 
them will be unnecessary. We may, however, remark 
here that the reading and discussion of the paper will not 
improbably lead to the adoption of similar means of trans- 
mission of material in general engineering and metal- 
lurgical works. Should such turnout to bethe case, this par- 
ticular brewery will have had a beneficent influence, which 
even Sir Wilfrid Lawson would be pleased to recognise. 

Messrs. Guinness’s brewery is, indeed, a huge concern, 
wonderfully managed, every process being arranged and 
executed with the order and method of military move- 
ment and the precision of clockwork. 

There are two breweries ; one that has been added to 
from time to time, and is consequently rather irregular 
in plan ; in the other, built in 1877-8 and nearly doubled 
in 1886, the machinery and plant required in brewing, 
from the receipt of malt until the worts are cooled for 
fermentation, can be seen to best advantage. The malt is 
received, weighed, ground, and delivered into hoppers 
ke amg’ to mashing by machinery. There are in the 
orewery eight mash tuns, with outside mashing machines, 
designed in such a manner that four different brewings 
can be made at the same time. There are four coppers, 
in which the boiling is done under a_ pressure of about 
1$1b. per square inch, At the back of this building are 
machines recently erected for drying the grains in vacuo ; 
the low temperature at which they are thus dried is 
considered an advantage as adding to the value of this 
waste product as food for cattle. 

The first process that the malt undergoes is the screen- 
ing process. It is conveyed at the same time past a large 
magnet, which abstracts nails and small chips of iron not 
required in the manufacture of porter. These are brushed 
off the separator by a band. The malt is weighed on an 
automatic weigher sack by sack, on its way downwards 
to the mill, where, after being crushed between small 
rolls, it descends to the floor and is delivered into a 
trough, in which rotates an Archimedean screw, by which 
it is carried to the end of the room to be transferred by 
bucket elevators to overhead receivers. The malt is next 
delivered through hoppers into the mash tuns, which are 
large cylinders about 15ft. in diameter and 8ft. deep. 
Here it is stirred up with hot water by a carriage armed 
with forks, resembling hay-rakes, which are rotated in 
opposite directions, mixing up the contents of the tun 
in the old-fashioned way. The temperature in this vessel 
is about 158 deg. Fah. The liquor obtained by the process 
in the mash-tun, technically termed “wort,” if of full 
strength, is conveyed directly to the coppers, or is pumped 
up to the upper back, if no copper is ready for receiving 
it at the time. “Sparging” follows the “mashing” pro- 
cess. Its object is to wash out the residue of the wort 
that adheres to the husks or “ goods,” and to extract all 
soluble matter. The sparger consists of radial iron pipes 
that rotate round the axis of the mash-tun, after the 
manner of a Barker’s mill, aspersing the “ goods” with 
hot water. The weaker liquor obtained by further 
wetting of the malt in the mash-tun is pumped up to the 
mashing back, whence it is returned to the mash-tun 
the next day to repeat its previous experience. The 





coppers are large oval vessels in which the worts are | 


boiled, hops having been added to them, through 
what is felicitously called a “hopper.” The coppers are 
heated by coal burnt in a Jukes’ self-feeding furnace 
underneath. These furnaces were constructed in 1878 ; 
the bars, forming an endless chain, are arranged to 
receive coal from hoppers at the front, to travel slowly 
across the bed and discharge the cinders at the back of 
the furnace, returning beneath. These furnaces appear to 
work satisfactorily ; the uptakes are panini pe 
water jackets to utilise the heat of the escaping gases. 
The hot water from these jackets is pumped up to a tank, 
and is delivered to the mash-tuns as above described. 
After leaving the coppers the worts are passed out into 
large tubs with perforated bottoms, wherein they are 
strained from the hops and solid matters, and at the same 
time cooled by exposure to the air. 

The liquor, whose temperature is about 170 deg., is next 
run through pipes for some distance to the cooling and fer- 
menting department. The cooling is mostly effected by 
vertical refrigerators, down which the hot worts are allowed 
to run, till the temperature is reduced from 100deg. to some- 
what below 60deg. The temperature is carefully estimated 
by thermometers, and the operation repeated if necessary. 
The liquor, reduced to a temperature of 53deg., is then 
led off to the fermenting vats. Nothing is allowed to 
waste in this establishment, and so the water used for 
cooling the wort is utilised afterwards in the brewing. 
As brewing is now carried on in summer much more 
extensively than in former years, freezing machines have 
been introduced. The cooling plant, capable of producing 
from 60 to 70 tons of ice per day, is arranged at the end 
of the fermenting house; it is used only to cool brine, 
or rather chloride of calcium, which is conveyed in pipes 
to the vessels where cooling effects are required. The use of 
a metallic salt in the cooling liquid is, of course, to preserve 
it fluid at the low temperature to which it has to be reduced. 
The specific gravity of the brine isabout 1°2. The outside 
of the pipes conveying this liquid are easily distinguishable 
by the crust of ice and snow which surrounds them, and is 
suggestive of the North Pole rather than the temperate 
latitude of James-street. The “freezing” machines are 
operated on two different systems, ether being used in one 
and ammonia in the other. In the ether system, the 
brine is pumped through tubes around which the ether 
circulates; the latter being caused to evaporate by reduction 
of pressure through the action of a pump, the latent 
heat of evaporation of the ether is abstracted from the 
brine. In the ammonia system water is saturated with 
ammonia under a pressure of 150lb. The subsequent 
evaporation of this aqua-ammonia in vessels surrounded 
by the brine solution abstracts heat from the Jatter, and 
in this manner its temperature is reduced to the requisite 
point, about 20 deg. Fah. The ammonia being recovered 
by condensation, is used over and over again. To return, 
however, to the porter, which is on the whole more inte- 
resting than brine. The cooled worts are delivered into 
the fermenting vats, where they are mixed with yeast and 
allowed to ferment for three or four days, the temperature 
being kept down by the “attemperator” pipes. The fer- 
mented liquor, which has now become alcoholic, and a stum- 
bling-block to the unwary, is next delivered into settling 
vats, off which the head is skimmed by large fiat boards 
and poured into an avernus of unknown depth, while the 
concentrated essence of a vast lake of XX exposed for the 
first time to the air rises fragrantly upon the intoxicating 
breeze. This operation is known as “cleansing” the beer; 
its object is to put a stop to the fermentation by getting 
rid of the barm or yeast. 

The rationale of the mysterious changes by which the 
commonplace grains of barley are made to yield liquid 
enjoyment is, so far as can be ascertained, as follows :— 
The process of arrested germination by which barley 
acquires the denomination of “malt” and assumes fiscal 
importance, involves the contemporaneous development in 
the grain of a nitrogenous substance called “ diastase.” 
This inscrutable principle is so called because of its ability 
to split up starch into dextrine and grape-sugar. In the 
mash-tun the conditions favourable for this action being 
provided, the starch of the grain is converted into dextrine 
and sugar, which, dissolved in the hot water, forms the 
“wort.” Part of the dextrine no doubt is further con- 
verted into sugar during the boiling in the copper. The 
subsequent alcoholic fermentation consists in the splitting 
up of the molecules of sugar into alcohol and carbonic 
acid gas, by the action of the yeast, thus 

’s Hy, O, = 2C, H, O + 200, 
The carbonic acid floats over the liquor in a blue shimmer- 
ing lake; the yeasty froth rises in fantastic shapes, while 
if the brew be right, an aromatic odour, technically known 
as “stomach,” foreshadows the good things to come. 

After examining the fermenting and settling vats, 
a few steps downwards brought the party into a huge 
warehouse, where stand some of the 150 great vats for the 
storage of the stout intended for foreign consumption. 
The capacity of these splendid examples of the cooper’s art 
is on the average 1100 hogsheads: one of them, however, 
holds 1700. The dimensions of the larger ones are 26ft. in 
diameter and 26ft. in height. Some of the beer has been 
stored in this room for twelve years. An idea of the 
magnitude of the resources is given by the favourite 
illustration of the guides, that every member of an army 
of 700,000 men could, provided he had no conscientious 
objection, enjoy a pint of Guinness’s best stout out of one 
single vat in this room. These beautiful amphoras, how- 
ever, are but slender crocks compared to the one that 
burst at Meux’s brewery, sweeping a whole street 
with its inhabitants into the river. Its capacity was 
720,000 gallons. Something like 6000 barrels are pro- 
duced per day, and there is a constant stream of 
porter flowing through a conduit which, like the jar of 
Bacchus, never fails of its supply. It is a river whose 
springs are perennial, and altogether independent of 
meteorological developments. The dark colour of Messrs. 
Guiness’s beer is produced by the use of a proportion of 
charred malt in the manufacture. It is sold under 
three different designations. These correspond to varia- 








tions in the amount of hops added and the point at 
which fermentation is stopped, so far as ordinary porter 
and extra stout are concerned. ‘The foreign stout, in 
addition to an extra supply of hops, which renders it very 
bitter, is often kept in store for many years before pub- 
lication. The mild porter is used in Ireland as draught 
porter ; so far as this is concerned, climatic and other con- 
ditions of life in that country combine to render un- 
necessary any provision of an antiseptic character. On 
this account less hops are used in its construction, with 
the result that it is milder and more genial than the other 
varieties, a circumstance which reacts favourably on the 
rapidity of its consumption. Extra stout, or double X, 
is designed for the English market, and is fortified by 
hops to enable it to hold out in the face of possible apathy 
and indifference. The staff of this firm is not able to 
afford the stranger any satisfactory information on the 
subject of treble X. Where it is not a synonym for 
export stout, they believe that it must be, to borrow a 
chemical metaphor, a compound radicle, formed by the 
addition of single X to double XX, by private enterprise. 
The last addition made to the brewery is a large malt 
store, scarcely yet completed in all parts. The malt 
is stored in octagonal and square bins, 68}ft. deep; 
when completed the store will be able to receive 
2000 quarters per day, and will store 120,000 quarters. 
The reason for making the grain bins octagonal 
is not very obvious. The practice in recent years leans to 
the hexagonal form. If this is associated with longi- 
tudinal dividing walls, of course it leaves spaces which 
cannot well be utilised. In the case of the octagonal 
form the squares fill up the spaces, but then the hexagons 
would fill up the whole area if no continuous walls were 
used. The octagonal form was also said to leave more 


room between the tram-lines, and to give a shorter, and 
therefore more easily strengthened side. The latter 
appears to be the only valid argument in favour of the 
octagonal and square arrangement over the hexagonal. 
The bins are strengthened by cross ties. Each octagonal 
bin is in communication with one of the square bins. 
The base of each consists of a groyned concrete arch, of 
considerable strength, though the weight of the grain 
will be mainly supported by the side-walls, inasmuch as 
the grain wedges together, forming an arch on its own 
account. Three million bricks were used in this store, 
which was built nine months ago by the contractor, Mr. 
Robert Worthington. In the new buildings is to be seen 
a well designed horizontal compound mill engine, fitted 
with Collmann’s valve gear. It was put down last 
year to work the elevators in the store, and has be- 
haved pretty well so far. <A short ride by the narrow 
gauge railway down the spiral, passing the malt house, 
and then down the zigzag, leads to the cooperage 
and other departments situated on the lower level. All 
the casks required are made by hand on the premises ; 
and the washing appliances are capable of washing 8000 
casks in a working day of ten hours. The casks are 
cleansed in the washing machines by means of hot water 
and chains. At this point Sir James Douglass reminded 
the by-standers of the fact that the cask-washing 
machine was invented by a son of the famous Wm. 
Symmington, who engined the steamboat of Miller, 
which was tried on Dalswinton Loch in: 1788, and con- 
structed the Charlotte Dundas in 1802. The filling of 
casks is effected by Smith’s rackers. The proximity of 
the lower premises to the railway and river offers great 
facilities for the despatch of such heavy products as 
porter and grains; and advantage has been taken also of 
the very large supply of water suitable for refrigerating, 
which is pumped from a well sunk some 4Oft. into the 
gravel, by engines placed 16ft. below the ground level. 
The firm employs about 1600 labourers besides tradesmen. 
In addition to the departments referred to above or in 
Mr. Geoghegan’s paper, there are workshops for fitters, 
plumbers, smiths, carpenters, &c., as well as printing and 
other offices. 


JOHN’S LANE DISTILLERY. 


This distillery, belonging to Messrs. John Power and 
Son, is one of the old Dublin distilleries celebrated for 
the manufacture of “ Dublin pot still whiskey,” and was 
established in 1791. The entire works have practically 
been rebuilt and refitted during the past ten years. They 
cover about eight acres, and reach from Thomas-street to 
the quays. The annual output is about 900,000 gallons; 
there are from 250 to 300 hands employed, and the daily 
consumption of coal is from 50 to 60 tons. There are five 
engines, two of which are McNaught compound con- 
densing beam engines, one of 400, the other of 250 indi- 
catedhorse-power. Both of these are by Messrs. Turnbull, 
Grant, and Jack, of Glasgow. The larger one is in the 
mill engine room, the smaller one in the mash house 
engine-room. The beam of the latter is of steel, and the 
engine is provided with a grooved pulley, from which 
power is taken by means of ropes. These ropes have 
been working night and day for three years without 
renewal, and are still in good order. The base of the 
larger McNaught engine isa single casting of seven or 
eight tons weight. A horizontal engine by Stephen and 
Bailey has been put down for the new workshops. It is 
a single cylinder engine, of good workmanship, and will 

ive about 75 indicated horse-power, the steam pressure 
ing 80 lb. 

Some new mechanical workshops are in course of con- 
struction. The roof and upper shop are carried on metal 
columns, 30ft. long, cast by Messrs. Ross and Walpole, 
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Dublin. The lower shop will be used as a smithy, copper hoist. The ram for the latter, which is 22in. in diameter | being in its proper place and to correct scale, while to add 


hearth, a fitting and turning shop. The upper storey will 
be appropriated for wood-working machinery and general 
joinery. The corn stores consist of five extensive floors, 
and contain usually 30,000 to 40,000 barrels of grain in 
the working season, which is from September to June. 
All the elevators are constructed of cast iron plates, so as 
not to carry or spread fire, and they can be easily opened 
at any place. In the upper rooms the grain is laid out 
for seasoning and drying. It is subsequently fire dried by 
kilns, which are provided with perforated metal floors 
upon which the grain is spread out. The grain used for 
the manufacture of whiskey is a mixture of wheat, barley, 
oats, and malt. The barley and oats appear to be of use 
in making the mass more open or porous. 

After drying, the grain is passed through the cleaning 


machines. A magnetic separator is used for particles of 
iron. The screening machines themselves are by Van- 


gelder and Apsimon. The larger materials separated from 
the grain form a curious collection of boot-tips, nails, 
screws, pieces of brick, stone, Xc., all of which ingredients 
are superfiuous as far as the production of Irish whiskey 
is concerned. Leaving the screening machines, the visitor 
admires the huge exhaust fans by Schiele, and passes on 
into the mill, where the grain is reduced to powder. 





|and 29ft. long, is situated more than 100ft. below the | 
| surface of the worm-tub. The hydraulic apparatus is by | 
| Ross and Walpole, of Dublin. The products of distillation | 
| are run down to the can pit or sampling-room, where they | 
|are tested. The first product, or ‘‘low wines,” has to be | 
treated over again to form “ feints,” and a third time to | 
produce “spirits,” about which there is no guide. | 
An automatic register in the can-room enables the | 
Excise officers to ascertain the quantity of liquid temp- | 
tation which has passed through. There are seventeen 
| distillery bonded warehouses, and two outlying ware-| 
houses, one under the market building in George-street, | 
and the other under Westland-row railway station ; they 
are capable of holding in all up to 40,000 casks, having a 
total capacity of 1,113,000 cubic feet. No reflective 
person could contemplate these vast stores of power 
without moralising on the hogsheads of eloquence, of 
valour, and of resignation that are potentially pent up 
within their walls. The distillery, being bwilt on the 
side of a hill, has the advantage of natural gravitation 
for the movement of the material in process of manu- 
facture. The stables are built of enamelled brick, and 
furnished with Musgrave’s fittings. The visitors were 
very well pleased with the distillery, its mechanical 



















































































to the interest which must inevitably be excited by sucha 
correct representation of a warship of a bygone age, the 
rigging is spun from human hair. Both models are fine 
specimens of the naval architecture of nearly a century 
ago, and a suitable place for them has been ena in the 
vestibule of the Royal reception-room under the dome, 
It should be remarked that these models are lent to the 
Executive Council to enhance the attractions of the 
Exhibition, and are not, therefore, strictly speaking, 
exhibited by the firm to which they belong. 

Messrs. Russell and Co., R. Duncan and Co, and D. J, 
Dunlop and Co., are the three Greenock and Port Glasgow 
shipbuilding firms which have sent specimens of their 
work to the Glasgow Exhibition. The first-named of 
these is well known as builders of iron and steel sailing 
ships, of which they have probably put a greater number 
into the water than any other establishment. Certainly 
during the past six years no other firm has approached 
them in this respect; and considering that their three 
yards, capable of holding fourteen ships on the blocks at 
one time, have been fully employed since 1882, and that 
their rate of production has been unusually rapid, they 
have now attained a foremost position as builders of 
sailing ships. During the past two years, however, the 
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The Engineer 


Here there are seven pairs of millstones 4ft. 10in. in 
diameter. They consist of granite bosses, with outside 
segments of French burr, all set in and backed with plaster 
of Paris. There are in addition rollers 3ft. by 18in. 150 
to 200 bushels of malt are crushed per hour by the mill- 
ing machinery. The crushed grain is lifted to the hopper 
loft, whence it is allowed to descend into one or other of 
the great mash-tuns in the brew-house. These are 7}ft. 
deep; one is 32ft. in diameter, the other 35ft. They hold 
about 500 barrels each. The grain is stirred up during 
the masbing operation by rotating rakes, and is saturated 
with hot water. The “wort” here produced passes down 
through the perforated cast iron base to the metal “under- 
backs.” The weaker liquor is returned next day to the 
mash-tun. The wort passes to the coppers, which consist 
of four large oval copper vessels, wherein the wort is 
heated with water and mixed up by a mechanical stirrer. 
Large copper pipes run round the coppers, containing 
cold water to regulate the temperature. The capacity 
of each vessel is 15,000 gallons. The worts next pass over 
the refrigerators, which are copper pipes through which 
cold water circulates, on their way to the fermenting 
vats. 


tuns, where the mystic transmutation takes place, and 
whence it staggers on in an alcoholic condition to the still- 
house. Here there are six pot-stills, capable of holding 
from 15,000 to 25,000 gallons each. 


to be condensed in the worms close by. The worm-tubs 
are huge cylinders of wrought iron, 40ft. or so in height, 
containing within a copper coil or worm. A constant 
stream of water rises through the worm-tub, and is led 
off at the top for the purpose of working the hydraulic 


There are nine fermenting wash-backs, each | 
capable of holding one brewing, or 36,000 gallons. The | 
liquor spends some three or four days in the fermenting | 


In these the potent | 
vapours are distilled otf by heat from the watery mixture, | 





THE SCREW STEAMSHIP WASREN HASTINGS. 


arrangements, and the final product. 


of the staff. Considerable interest was taken in the 
establishment because of its reputed national importance, 
few, perhaps, of the visitors being aware that Guinness’s 
black beer is, on account of financial considerations, the 
general, if not the exclusive, beverage of the poorer classes. 








NAVAL ARCHITECTURE AT THE GLASGOW 
EXHIBITION. 

Tur shipbuilders of Greenock and Port Glasgow have 
not contributed so largely to the Glasgow Exhibition as 
might have been expected, considering the number of 
shipbuilding yards and the corresponding extent of that 
industry in those towns. Only three firms have sent 
specimens of their productions, and all of these hail from 
Port Glasgow, although one of them, Messrs. Russell and 


Co., have a shipbuilding yard in Greenock in addition to | 
It is true that | 


their two Port Glasgow establishments. 
Messrs, Scott and Co., of Greenock, have contributed to 
the Exhibition, but their exhibits do not represent their 
own work. The two models shown by this well-known 


| deserve a passing notice. One of them represents the 
sloop of war Prince of Wales, which was built by John 
Scott and Sons for the British Government in 1803; and 
the other shows the frigate Melampus. The iatter is a 
most unique production, having been made for the late 
John Scott by French prisoners of war confined at 
Barnstaple, in North Devon. The model is framed and 
planked precisely as such ships were put together, being 
correct in every detail, and most neatly and ow 
finished. It is fully rigged, every spar, rope, and bloc 


They were con- | 
ducted over the premises by Sir J. T. Power, Alderman | 
Kennedy, Messrs. Procter, Whitley, and other members | 


and ancient firm are, however, of sufficient interest to | 


demand for that description of vessel has largely fallen 
off, and in compliance with altered requirements the 
Messrs. Russell have now turned their attention to the 
construction of steamers, some models of which are shown 
in their large collection. It is both interesting and 
instructive to study the fluctuations in the demand 
for sailing ships which accompany elevations and 
| depressions in trade. Whenever the shipping interests 
| are in a flourishing condition the demand for steamers 
rises, while the corresponding request for sailing tonnage 
| diminishes; and contrariwise, whenever a depression in 
trade sets in the demand for steamers goes down, and 
owners of sailing ships are relatively at an advantage. 
In 1872 few sailing ships were being built, and steamers 
were in large demand; but in 1876 the conditions were 
entirely reversed. The boom of 1879 caused a large 
steam tonnage to be laid down, and sailing ships were 
premcuntncrns at a discount until 1884, when the long 
depression in trade once more set the builders of sailing 
ships to work, and kept them fully employed during the 
years of famine, while builders of steamers had little or 
nothing to do. Trade has not yet recovered its former 
activity, but the spurt of October and November last 
sent steam tonnage into the market, while scarcely a 
sailing ship has been laid down since that time. It is not 
difficult to account for these alterations. When trade is 
depressed merchants are glad to convey their cargoes in 
| the comparatively slow sailing ships, making the latter 
warehouses for their cargoes while they speculate upon 
rises and falls in value; but when trade is brisk quick 
delivery is required, and then the steamer has the 
advantage. It is therefore qe within the bounds of 
possibility that an increased demand for sailing ships 
|may once more occur, and whenever this happens 
| there can be no doubt that the skilfully modelled 
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ships of the Messrs. Russell will again be in demand. This 
firm exhibits a very numerous and varied show of sailing 
models; but it is not difficult to classify them in their 
several orders. First, we find the noble four-masted 
ships of from 1800 tons to 2200 tons, which sail and carry 
well on their tonnage, and which are worked by fewer 
hands than are required for a ship of the same burthen 
with three masts but squarer yards. Some owners prefer 
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same city. These are about the smallest class of sailing | employed on the Hooghly. This vessel is of large 
ships built during recent years, the demands of the | dimensions, being 202ft. by 30ft., by 15ft. 8in. depth of 
shipping trade being such as to make it unprofitable to | hold, and is fitted with two pairs of compound surface 
sail anything smaller than about 1500 tons ; while the | condensing engines and two large steel boilers, Working 
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tendency is to exceed 2000 tons in burden, and to reach 


sufficiently varied and numerous to satisfy any want in 







































































even as high as 3000 tons. Messrs. Russell’s exhibitsare | 
| Greenock, developes 1600-horse power. 
this direction, and although much scope for elaborate | 


at a pressure of 85 lb. per square inch, the machinery, 
which was supplied by Messrs. Rankin and Blackmore, of 
The towing gear 
consists of a large steam capstan, forward, from which 



































the latter, and so Messrs. Russell show not only such 
handsome specimens as the four-masted Falls of Earn, 
but also the three-masted Ardencraig and Soudan. One 
of the favourite models of this firm is that of their 1500- 
ton ship with three masts, represented by the Cromarty- 
shire, of which type they have built a large number of 
vessels noted alike for their carrying capacity and their 
excellent sailing qualities. The Main, built for Mr. 











FOUR-MASTED SHIP FALLS OF EARN. 


display is not afforded in sailing ship models, yet it is 
only fair to say that those of this firm are carefully finished 
and of a business-like character. The models of the steel 
steamers Tasso and Ariosto, built last year for Messrs. 
Macandrew, of London, for their South American trade, 
are good examples of cargo vessels, while the Chester is 
a favourable specimen of the class of steamer now in so 
much demand for carrying petroleum in bulk. 


ropes can be led to large pipes in the bulwarks, slightly 
abaft midships on each side; also two large bollards, with 
roller guides abaft the engine casing, from which the tow 
ropes can be led in the usual way over the stern of the 
vessel. From this description and our illustratioui it will 
be obvious that the Warren Hastings is one of the largest 
and most powerful tugs in the world, having been 


‘specially built to contend with the rapid currents of the 
































































































































James Nourse, of London, is a good specimen of their 
1700-ton ship, as designed for the special trade of the 
owner, between Calcutta, Demerara, and London. Their 
1300-ton barque is represented by the model of the 
Aboukir Bay and her sisters of the Bay Line, owned by 
Messrs. Hatfield, Cameron, and Co., of Glasgow ; while 
their 1000-ton barques are shown in the model of the 
Banca, belonging to Messrs. P. Denniston and Co., of the 








- Moire Deck. 


AWNING-DECK SCREW STEAMERS AGUAN AND HONDO. 
| 


in Court 37, adjoining the 





| including some handsome yachts and powerful tugs. The 
most noticeable among the models of towing steamers is 
that of the twin screw tug Warren Hastings, built for 
the “Clive” Steam Tug Company, of Calcutta, and now 





Messrs. R. Duncan and Co.’s case of models is situated | 
rtion of the main avenue | 
which is appropriated to ship exhibits. They illustrate | steamers Aguan and Hondo, built in 1886 for the 
various types of sailing ships and steamers, the latter | Honduras and Central American Steam Navigation Com- 


river in which she is employed. The other model in this 
case, illustrated by us, is that of the awning deck screw 


pany, for the American fruit trade. The dimensions of 
these vessels are 235ft. by 35ft., by 18ft. 6in. depth of 
hold to main deck, and 26ft. 1lin. depth of hold to awning 
deck, the gross tonnage being 1618, and the net 1012. 
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They are fitted with triple expansion engines, built by 
Messrs. Muir and Houston, of Glasgow, and they attained 
a speed, when light, of 14} knots. In each ship the 
*tween decks are Sft. clear in height, which admits of two 
bunches of bananas—the fruit chiefly carried—being 
piled one above another, and the whole ’tween decks have 
space for 10,000 bunches stowed in this manner. A space 
of 13in. wide is left fore and aft from deck to deck, with 
athwartship divisions about 20ft. apart, to allow a free 
passage of air among the fruit. Each vessel is fitted for 
carrying passengers, the crew being accommodated aft, 
and the engers on the fore side of the engines. 
Indeed, the whole of the fore part of the vessel is free to 
the passengers, which is an important consideration when 
travelling in the tropics. 

An interesting model to all visitors and tourists on the 
Clyde is that of the steamer Argyll, which plies daily 
between Glasgow and Campbeltown, on the Kintyre 
peninsula. Although only a small vessel, with a gross 
tonnage of 232 tons, the Argyll maintains an average 
speed of 12 knots, and regularly runs both in winter 
and summer upon a route which is very tempestuous 
during a great part of the year. The Baron Belhaven is 
a vessel of a wholly different type, employed in the East 
India trade, and built by Messrs. Duncan for Mr. Hugh 
Hogarth, of Ardrossan. She has a poop, bridge, and 
forecastle, is constructed with a cellular double bottom 
all fore and aft, and is 300ft. by 40ft., by 22ft. depth of 
hold, her gross register being 2356, and the net 1511 tons. 
The Baron Belhaven is a good cargo carrier, and an 
economical vessel, having taken 3470 tons dead weight on 
a 21ft. 14in. draught of water. Her speed is slightly over 
10 knots. She has performed the voyage from Greenock 
to Rangoon in thirty-six days, including the usual deten- 
tions in the Suez Canal. 

Many of the light draught steamers of the Irrawaddy 
Flotilla Company were built by this firm, and their 
exhibits include such examples as the paddle steamer 
Burma and the barge Thatone. An explanation of the 
duties demanded of these shallow river steamers in Indian 
rivers was furnished in our description of Messrs. Denny’s 
exhibits, the latter firm being at present the only builders 
employed in augmenting the tonnage of this enormous 
flotilla, although in the t Messrs. Duncan have built 
more than seventy of the paddle and screw steamers, tugs, 
launches, and barges composing the fleet. Not the least 
interesting, and certainly one of the most highly-finished 
of the models in this case, is that of the screw steam 
yacht Sea Queen, built in 1880 for Mr. J. Galbraith, a 
member of the well-known shipbuilding firm of P. Hender- 
son and Co. This splendid yacht, which has the highest 
class in Lloyd’s Yacht Registry, is 194ft. by 25ft. by 
12ft. 5in. depth of hold, her tonnage, by Thames measure- 
ment, being 571 tons. She is one of the few yachts con- 
structed with a cellular double bottom all fore and aft, 
and as the space between the two bottoms is capable of 
containing 72 tons of water ballast, its twofold utility is 
obvious. With machinery of 63l-horse power the yacht 
steams 12 knots an hour, and her fittings are of a very 
superior description. She was purchased two years ago by 
Mr. A. Menier, of Paris, and is now named the Nemesis. 

We conciude our notice of Messrs. Duncan’s exhibits 
by calling attention to the only specimen of their sailing 
ship productions which they have shown in their case. 
Considering the very large number of such vessels of 
different sizes and model which the firm has built, it is 
somewhat disappointing that they have not included a 
few other sailing models besides that of the four-masted 
ship Oceana. Probably Messrs. Duncan are of opinion 
that the sailing ship is so nearly a thing of the past that 
models of such vessels are now of little other than histori- 
cal interest. Such may perhaps be the case, but still 
there are very many shipowners who continue to pin their 
faith in the commercial superiority of sails over steam. 
The Oceana is a well-designed vessel of her class, and is 
none the less valuable to her owners from the fact that 
she is able to stand with clean swept holds, and therefore 
does not require any ballast when shifting cargoes. 
With a net register of 1827 tons, she is said to have a 
dead weight carrying capability of 3135 tons upon the 
freeboard approved by the Load-line Committee. As 
Mr. R. Duncan, the head of the firm, was a member of 
that committee, it is not surprising to find that the pro- 
ductions of this establishment are so carefully designed 
and so successful in their performances. 








THE IRON AND STEEL INSTITUTE. 


THE aunual meeting of the Iron and Steel Institute 
was held on Tuesday and Wednesday in Edinburgh, while 
yesterday, Thursday, a very considerable number availed 
themselves of the kindness of the North British Railway 
Company, which provided a special train, and of the in- 
vitation of Sir Archibald Campbell, president of the 
Exhibition, and the Executive Council, to visit Glasgow 
and spend a day in the Exhibition. 

On Tuesday morning the proceedings commenced in 
the Examination Hall of the University, under the presi- 
dency of Mr. D. Adamson. The adjourned discussion on 
continuous moulding machinery did not take place, as 
there were no drawings, and no ene wanted to say any- 
thing about the matter. The first paper read was by Mr. 
Adamson, the President, on a 





HorizoxtaL Compound Lever Testing MAcuHINE oF 
15,000 Powers, witn Furtnuer Recorpine Lever oF 
150,000 Powers. 

The machine under notice is composed of one strong 

box framing, and being self-contained, only requires a 

very light foundation, the object being more especially to 

prevent vibration, which might destroy the high sen- 
sitiveness of the machine when testing with great deli- 
cacy, the quadruple levers being enclosed in a box havin 
glass sides, so that the operation may be seen, an 





in order to note the force by the floating weights on 
the fourth or registering lever. The power obtained 
for testing is by hydraulic ram, actuated by a pair 
of small ram pumps, worked from the small double-crank 
shaft; driven either by hand or power, with a friction 
clutch to stop or start as may be desired by the superin- 
tendent. The centres of motion of the pumps are 
directly opposite each other, so that one pump is con- 
stantly forcing, whilst the other draws the water or other 
fluid from the box cistern, under the hydraulic ram 
cylinder. This gives a steady outward action on the ram, 
while the force is transmitted to the crosshead or gri 
box, holding one end of the specimen under test, through 
two steel side bolts, with adjustable screw ends, so as to 
regulate the distance between the two sets of crosshead 
grip boxes to suit the varying lengths of test-pieces, and 
to transmit the strain in a direct horizontal line, the 
opposite end of test-piece being fixed in the second cross- 
head grip box, attached to the main lever system, 
and the entire force being passed through the lever 
pins resting on hardened steel knife-edges. The 
crossheads are designed to take in specimens rang- 
ing from Gin. to 7in. in width. The grip boxes have 
cylindrical bushes fitted into the crossheads. These 
cylindrical bushes are cut into two parts, and arranged so 
as to take double folding wedges about Gin. in width, 
the taper of the wedges being such as has been proved by 
experience to release the specimen with little trouble after 
the most severe test. The first and main lever is a 
10-power one of the first order; the second lever of the 
second order has 10 powers also; the third lever is of the 
second order with 12 powers; and the fourth and last 
—— lever is again of the first order, having 12} 
powers—the total lever power thus secured being 15,000 
to 1. In order to test up to the maximum power of 100 
tons, four 3lb. weights are used at the end of the 
15,000-power lever, each 3lb. in weight being equal to 
45,000 Ib. on the specimen under test. The registering 
lever is divided and figured in divisions which show an 
increased strain on the specimen of 1000 lb.; the minor 
sub-divisions each give an advancing record or decreasin 
load of 201b., so that great refinement is secured wit 
the traversing of a very light weight. The total weight 
required to register 228,000 lb. is four 3lb. weights, used 
on the end of the 15,000-power lever, and one floating 
weight of 4]b., the aggregate of the weights used being 
only 16lb. The floating weight is traversed along the 
registering lever by a light cord, having a pulley fixed on 
the outer end of the lever, and another pulley against the 
outer end of the lever-box; and hy turning the latter 
pulley by the hand-wheel, the weight is traversed to and 
fro, so as to secure the necessary load on the test-piece at 
any moment of time. The object of this multiple lever 
testing machine is to secure great sensitiveness with 
a considerable distance between the load and the 
fulcrum in each lever, the pull on the end of 
the lever being equal to ten or more powers. 
To ascertain with greater rapidity what has taken place 
as the force is put on the test-piece, an additional record- 
ing 10-power lever is fixed on the top of the lever box. 
This additional recording lever is designed simply to 
detect more quickly and more easily the force that is 
being put on the specimen, and to obtain the highest 
refinement of the first or main lever, thus precluding the 
possibility of producing abrasion on the knife edges by 
any undue motion. It is found that when the end of this 
lever moves lin. the specimen is affected to the extent of 
only ysqpo0 Of an inch. An unbroken specimen was illus- 
trated that took permanent set at 17°41 tons. The load 
was increased up to 21°42 tons, under which force it had 
stretched 5 per cent.; the specimen was then removed 
and annealed. After being annealed nine times, it took 
rmanent set at 9°37 tons, and carried a maximum load 
of 10°26 tons, at which point it had elongated 53°5 per 
cent. 
Table Showing Results of me Annealings of a Piece of Mild 
Cel. 











- Maximum Per cent. of Area of 

No. | Permanent Set. Load. Elongation. Specimen. 
Tons. Tons. Per cent. Square inch. 

1 | 17°41 21°42 50 10 

3 | 21°51 25°89 15°0 0°88 

3 | 20°93 23 30 200 0°85 

4 | 12°50 18°52 26°0 0-78 

5 | 12°50 17°85 310 0-74 

6 | 12°50 17°58 85°75 0-70 

| 12°50 17°41 410 0°69 

s | 12°50 17°14 48°25 0°58 

9 | 1205 1517 52°25 0°52 
10 | 9°37 10°26 53°5 0°44 











Another specimen, after the twelfth annealing, took 
permanent set with 8°66 tons, and pulled asunder with 
11°33 tons, with a reduced sectional area of 0°2739. The 
total elongation when rupture took place was 76°5 per 
cent. Itis worthy of observation that, on the sectional 
area being reduced to 02739, the maximum load carried 
was 11°33 tons, being equal to 41°36 tons per sectional 
inch. The earlier tests made by Mr. Kirkaldy in Glasgow 
were with a single lever machine, but he no doubt saw 
the necessity of greater accuracy and higher refinement. 
The writer believes that Mr. Kirkaldy was the first to 
adopt the multiple lever system, and his tests are taken 
as the standards of accuracy by the whole of the pro- 
fessional community. 

The discussion which ensued was animated, and did not 
take quite the turn that Mr. Adamson might have wished. 
Mr. Wicksteed, of Leeds, began by saying that the experi- 
ments on often annealed plates were very interesting and 
novel. The great thing in any testing machine must be 
the means of verifying its accuracy. A machine should 
be self-testing, and this, with a right-angled lever machine, 
was very difficult of accomplishment, while with the 
vertical machine dead weights could be used as tests. 
When many levers were used, as in the Adamson machine, 
errors were kept out in measuring lever lengths only with 
the greatest difficulty, and they continually tended to 
magnify themselves. The Board of Trade would not allow 
in any Government machine a greater lever ratio than 50 





tol. Then there was the difficulty of deflection, every 
lever bending an unknown quantity. Mr. Adamson used 
a dead weight of 16 lb. to measure a strain of 100 tons. In 
his—Mr. Wicksteed’s— testing machines, he used 5 tons to 
measure 100 tons, and so delicate was the equipoise, and 
so small the material resistances, that a silk thread would 
move the 5tons up and down, when applied at the test 
bar plate, and the thread broke with 3°3lb. only; conse- 
quently the internal resistance of the machine, or its 
maximum error, did not exceed , ;§y5; a8 to the length 
of lever arms, the Board of Trade would pass nothing 
shorter than 4in. 

Mr. Hemming, representing the Emery testing machine, 
endorsed Mr. Wicksteed’s views. It was impossible to 
avoid flexure, The Emery machine nominally multiplied 
400,000 times—really—it did not in practice multiply 
20,000 times. The flexure in Mr. Adamson’s machine 
must be very om because the lever arms were so long. 
The friction of a knife edge was practically nil while it 
was new, but the edges were odie by the punch which 
took place when the specimen broke. In the Emery 
machine a horsehair would be broken the moment 
after a strain of 90,000lb. had been on. He condemned 
the indicating lever in the Adamson machine, as likely to 
be inaccurate. The floating weight was moved in Fair- 
bank’s machine automatically by an electro-motor, but it 
did not work well. In the Emery machine, out of a gross 
stress of 75 tons on the specimen, only 34 tons came on 
knife edges, the rest being borne by hydraulics. 

Mr. Andrew Betts-Brownesaid that the minute accuracy 
arrived at by the President was not wanted in an engi- 
neer’s machine, which must make many approximately 
accurate tests ina day. Twelve years ago he had made 
one, in which the foot lever was 25ft. long, for testing the 
steel used in the hydraulic cylinders made by his firm ; 
the short arm was 6in.,so that he got at once 50 to 1. 
The floating weight was moved by a little hydraulic 
apparatus on top of the rod, which worked automatically. 
The machine gave no trouble, and was most satisfactory 
in its working. 

After a few words from M. Gaudiet, who promised a 
paper on French testing machines, and from Mr. Nursey 
on testing glass, Mr. Adamson replied, stating that if he 
had chosen to criticise other ws 2 machines he could 
have done so with effect. That as to the delicacy of his 
machine, it would work by merely putting his finger on 
the test piece by change of temperature. That he could 
not see why a light lever under a light load should detiect 
more than a heavy lever under a heavy load, and that 
repeated anrealing would answer better than tempering 
in oil. 

After a vote of thanks had been passed, the Secretary 
read portions of a paper, by Mr. Hadfield, on 
“Manganese Steel.” This paper was so nearly—as Mr. 
Hadfield explained—a reproduction of that read recently 
before the Institute of Civil Engineers, and given in 
abstract in our columns, that it is not necessary to re- 
produce it. The discussion which followed was of no 
practical importance, the only statement, perhaps, worth 
noticing being one by M. Gautier, to the effect that they 
have tried this steel for armour plates in France, hitherto 
without success, as the plate cracks when being softened. 


This concluded the reading of papers for the day, and 
after luncheon excursions were made to Leith Harbour 
Works, the Broxbourne Oil Works—concerning which we 
shall have more to say—and the Newbattle and Niddrie 
collieries, 


In the Newbattle Colliery, Dalkeith, one of the oldest 
in Scotland, the seams wor are the Great Seam, the 
Coronation Seam, the Splint Seam, and the Parrot Seam. 
There are two pits—the Engine Pit, 150 fathoms; and 
Dickson’s Pit, 110 fathoms deep. The Dalhousie Incline 
is 140 fathoms vertical depth below the bottom of the 
Engine Pit, making the total depth 290 fathoms, The 
method of working all seams is by long wall; main level, 
with lifts of 50 fathoms on the incline. The method of 
haulage is upon incline, with endless ropes, and single 
ropes; upon level roads with compressed air engines, 
with engines at each end of plane; and with horses. 
The pumping arrangements comprise a Bull engine, 
60in. cylinder, and 12ft. stroke, with working parts in 
the pit 19in, diameter. Dip pumps, compressed air, and 
ram pumps worked by steel rods, with an engine at head of 
the incline. The incline of the seams is 30 deg. The 
plant includes a pair of compound condensing air-com- 
pressing engines; high-pressure steam cylinder, 18in.; 
low-pressure steam cylinder, 36in.; boiler pressure, 
1001b. per square inch. Steam supplied by one Lanca- 
shire boiler, 28ft. by 7ft. Gin. Air cylinders, 28in. by 
173in., capable of compressing air up to 120 1b. per square 
inch. There are three of Tangye’s special pumps—18in. 


‘by 9in. by 36, 20zin. by 9 by 36, 24,in. by 9 by 36 —with 


a total column of 110 fathoms. These pumps are placed 
upon an incline at vertical distances of 27 fathoms, 
36 fathoms, and 47 fathoms respectively; din. air pipes 
are led from the compressing engines to No. 1. 
No. 1 exhausts by a 6in. pipe, which is connected 
to No 2; and No. 2 exhaust is connected to No. 3; 
the pumps thus working with a triple expansion upon 
the air. The usual air pressure employed, when the 
pumps are so working, is 90 lb. per square inch; and the 
pipes are run twelve double strokes per minute. The 
other plant includes two pairs of 6in. hauling engines, 
one pair of 9in. incline engines, one pair of Gin. sinking 
engines, to 12in. by 18in. special pumps, and one 16in. by 
18in. rotary pump. The hauling engines run on the level 
road, with a load of forty tubs, at a speed of four to six 
miles an hour. The Endless Rope Incline has recently 
been described in a paper by Mr. A. M. Grant, read 
before the Mining Institute of Scotland. The incline is 
at an angle of 30 deg. Two 4in. ropes are driven by a 
pair of 14in. engines, with V pulleys. The load on the 
incline is usually twenty full and twenty empty tubs, and 
the usual speed of delivery is three tubs per minute. The 
general plant of the colliery includes two pair of 24in. and 
22in. winding engines; a Guibal fan, 30ft. by 10ft., with 
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compound condensing engine; a 30in. beam engine, work- 
ing Lingerwood Incline; a 30in, by bft. horizontal engine, 
working underground pumps; a pair of l4in. hauling 
engines underground ; and Robinson’s coalwashing ma- 
chine. The Newbattle collieries have been worked for 
over 150 years, and they now produce about 250,000 tons 
of bituminous and canpel coal per annum, the number of 
employés being 900. The visitors were most hospitably 
entertained by Mr. Morrison, representing the Marquis 
of Lothian. 

The Niddrie Collieries are situated at Niddrie, about 
44 miles from Edinburgh. They produce cannel and 
bituminous coal, and blackband ironstone, from the Great, 
the Stairhead, the Calton, and the North Greens seams. 
The thickest seam is the Great—8ft.; the next, the Stair- 
head—6ft.; and the next, the Calton—4ft. The South 
Parrott and the North Greens are not worked at present. 
The Niddrie Collieries comprise four different pits, the 
deepest being about 300 fathoms in depth, while No. 11 is 
200 fathoms; and No. 13, 125 fathoms deep. One of the 
remarkable features of this field is a vertical seam of coal 
which is worked at No. 11 pit, and which varies from 
50 deg. up to the vertical. Both the long-wall and the 
stoop-and-room systems of working are adopted. Of the 
total produce of the collieries, 50 per cent. from the Great 
seam, and 60 per cent. from the Stairhead, is cannel coal. 
These two seams also give about 15 per cent. of black- 
band, from a band about Gin. thick. At No. 12 pit there 
is a fine pair of coupled horizontal winding engines, with 
40in. cylinders and 6ft. stroke. This is stated to be one 
of the largest, if not the largest, winding engines in Scot- 
land. The winding drum is 18ft., and steel ropes of 
4hin. circumference are employed. Pumping is done by 
a very large compound differential engine, by Messrs. 
Hathorn, Davey, and Co. At No. 12 pit there is a coal- 
washing plant, provided by Messrs. Bell, of Wishaw. 
The produce of the Niddrie Collieries is about 125,000 
tons per annum, 


In the evening a most successful conversazione was 
given in the Museum of Science and Art. 


The first paper read on Wednesday morning was by 
F. E. Cooper, M.1.C.E., Resident Engineer, 


On THE Fortn BrinGe. 


This paper begun witha short summary of Mr. Baker’s 
paper of 1885, and went, of course, over what is 
now old ground. The author next proceeded to de- 
scribe, in as concise a manner as possible, how the 
superstructure of the Forth Bridge has up to the present 
time been .erected, and what modifications were found 
advisable during the progress of the work. He divided 
the subject into the three following principal groups :— 
(1) The erection of timber staging, giving support from 
beneath, by the use of ordinary derrick cranes. (2) The 
erection by special appliances placed on extensive plat- 
forms, or scaffolding, which varied in position according to 
the progress of the work. (3) The erection by means of 
special cranes, which, resting on the members themselves, 
enabled the latter to be extended, and in turn become 
the support of the former. The first group has been 
often described, and the same may be said of Group 2. 
The weight of the portions of Fife and Queensferry canti- 
levers erected under Group 2 was about 3000 tons each ; 
at Garvie it was somewhat more. 

Group 3 presents the most recent progress of the 
works, with the exception of the first bay of the lower 
members, the first 120ft. of the internal viaduct, and the 
lower portion of the first struts, the whole of the principal 
members of the cantilever are included in this group. 
Two types of special cranes are employed, one made use 
of to build the top members and upper halves of the 
struts and ties. The other is traversed along the internal 
viaduct, and deals with the remainder of the work. The 
top member crane is provided with a horizontal jib 35ft. in 
length, which can be slewed through an arc of 230 deg.,and 
along which the suspending pulleys can run. The lifting 
of the material is effected by a steam winch, the main drum 
of which accommodates about 400ft. of wire rope 1fin. in 
circumference. This crane is supported on a carriage, 
formed of two steel cross girders strongly braced, and 
which rests on the upper surface of the angles connecting 
the vertical webs to the flanges of the booms of the top 
members, and along which, when desired, it is traversed 
by means of powerful screws. In some cases, at the 
back of the carriage a hydraulic crane is attached, along 
the horizontal jib of which run the supports for a 
hydraulic rivetter used for completing that part of 
the work within its reach, An _ ordinary derrick 
crane is sometimes substituted for this part of the 
apparatus. Beneath the top member, and _ strong] 
attached to the carriage of the crane, is rons 
on four longitudinal girders, a° roomy platform of 
timber, 76ft. long and 45ft. wide. The building opera- 
tions are thus carried on. Each length of the verti- 
cal webs of the top members is first raised by 
the ordinary hoist to the level of the internal viaduct. 
It is then carried on a trolly to a point beneath the jib of 
the top member crane, which raises it to its exact 
position, and holds it there, while the men standing on 
the platform bolt it to that already complete. The lower 
booms are first thus secured, then the vertical and hori- 
zontal bracing bars are fixed, and lastly the top booms. 
When the length is complete, the carriage is slid down a 
convenient distance, and the building operations are again 
resumed, and are continued until the member reaches the 
centre of the bay. When, in the case of bay 1, the 
overhang was 125ft., and the strain on the vertical bracing 
—temporarily doubled—had nearly reached the working 
strain of 6$ tons per square inch, with the end of the 
members deflected about 8in., a temporary continuation 
of the vertical tie in the centre of the bay was built up 
to the underside of the top members, and jacks being 
interposed, the latter were raised the amount they had 
deflected, and secured by wedges. Similar extensions of 
the vertical ties will be required in the case of the other 
bays in order to support temporarily and adjust the top 
members above them. The crane then continued the upper 





building until the top members reached the junction 
at the upper ends of the first struts, where any 
deflection in them was again removed, and the 
permanent connections at this point were completed. 
At convenient intervals, the building of the top member 
was —— and the crane employed first in building 
down the ties, which operation was similar to that 
already described for the top members, except that the 
men occupied stood on tos timber stages suspended 
from and enveloping the member, and which were lowered 
as required by ordinary tackle. Afterwards, the upper 
halves of the struts were built in the same way, except 
that the extension was in the reverse direction. In 
order to prevent excessive strain on the unsupported 
lengths of both ties and struts, temporary struts from 
the vertical columns were put in where required, light 
irders and wire ropes being also largely made use of. 

he internal viaduct crane consists of two masts and jibs 
of the derrick type, the former in line transversely with 
the axis of the bridge, and 16ft. apart, braced strongly 
together, and secured to a movable timber frame traversed 
along the outer rail troughs of the viaduct. Each jib is 
raised and lowered by means of a wire rope passing round 
a drum on the mast, but the wire rope lifting the 
material is passed through a sheave at the extremity of 
the jib; thence it is led over a sheave down the centre of 
the mast, and by means of guide pulleys to some con- 
venient point on the finished structure, whence to a 
steam winch. The object for separating the power 
from the crane is to lessen the weight concentrated 
at that point, the viaduct there being extended 
much in advance, and as a rule acting as a canti- 
lever, its outer end being temporarily supported 
by wire ropes to some part of the finished structure. 
When the viaduct girders are being extended by these 
cranes, little staging is required, the men being able to 
do the bolting up standing in the troughs forming the 
top and bottom booms. To provide the necessary stand- 
ing room for the men when at work on the lower 
members, light platforms of timber are hung from the 
tubes by trusses of convenient form. For the building 
of the lower portions of the struts and ties the same stages 
are used as described in the case of the upper portions of 
these members. Steam winches, with blocks and tackle 
attached to convenient points are used to lift into and 
hold in position the parts not usually exceeding two tons 
in weight each, of the wind and other bracing of the 
various members, the men doing the bolting up either 
hanging on to the parts themselves or standing on planks 
placed wherenecessary. Wireropes are now almost entirely 
used for the cranes, running gear, and temporary support, 
being found most trustworthy, and, when nat irge | pro- 
perly, should never give way. An extensive series of 
experiments has been made with regard to the proper use 
of this material, and as a consequence the followiug con- 
ditions are adhered to as much as possible :—The material 
should be crucible cast steel. The number of wires 
should be numerous. The diameter of the pulleys or 
drums should not be less than six times the circumference 
of the rope. A marked increase in the life of the rope is 
observed when even this proportion is exceeded, the 
number of bends under load before beginning to fail with 
six circumferences being 5000, and with eight circum- 
ferences 10,000, while destruction occurred at 15,000 and 
36,000 bends respectively. 

Rivetting.—The rivetting of the bottom members of the 
cantilever, of the vertical columns, and of portions of the 
diagonal struts between them, has been executed by 
hydraulic rivetters of special design, the principle of 
which has been to use independent rams for the 
holder-up and the snap. The holder-up could be 
traversed along a girder usually pivotted so as to 
revolve on the axis of the tube, or with its ends 
moving in a race, so that the girder moved round the 
tube parallel to its axis. In both cases the holder-up 
preserved its direction normal to the surface. The 
snap was fixed in a ram which also could be 
traversed along a girder, the latter being movable 
parallel to the axis of the tube, with its ends travelling 
in slots formed in rings surrounding the tube. By this 
arrangement of motions both holder-up and snap could 
deal with every rivet. The operation of rivetting was as 
follows:—The rivet, properly heated, was placed from 
the inside into its hole, the holder-up was brought oppo- 
site to it, the valve admitting the water was turned on, 
the holder-on thrust the rivet in up to the head, and held 
it there, whilst the ram on the outer girder closed the 
rivet, the same valve admitting water to both rams; but 
a slight check in the branch leading to the outer ram 
vermitted the rivet to be sent home by the inner ram 

efore the pressure was applied to form the snap. About 
800 rivets could be closed by this apparatus in ten huurs. 
The bed-plates, both upper and lower, were rivetted 
by similar apparatus, but simplified inasmuch as 
plane surfaces only had to be dealt with. For the 
Interior parts of the skewbacks, where the space was 
too confined for hand-rivetting, or for the use of rams 
of ordinary size, special rams of small size, 4in. in 
diameter, were used as holders-up and_ snaps, the 
necessary power being obtained by multiplying the 
ordinary pressure of 1000 1b. about six times, by the use 
of an apparatus fitted with rams 4in. and 10in. diameter. 
Grab machines of various patterns were designed and 
made by Mr. Arroll for the rivetting of the top members, 
for the ties, and for parts which could be reached by this 
form of rivetter. Mr. Arrol has also greatly simplified 
the subject of rivetting by designing and constructing 
small reverberatory furnaces for heating the rivets by 
the blast furnace residual oil, delivered in a fine spray by 
air at about 20]b. pressure, through a disintegrator of 
special design. This has been a great success. The regu- 
lation of the heat is complete, the rivets are uniformly 
heated, the apparatus is more economical than hand fires, 
and is under perfect control. It is also cleanly, and the 
danger from fire is much reduced. A small furnace, 1}ft. 
square and 4ft. long, will heat 2000 rivets. per day, at a 
cost for oil of about 4s, 





On Wednesday papers were also read on the “ Mining 
and Metallurgical Exhibits at Glasgow,” on “A New 
Pyrometer,” on the “Chemical Changes involved in 
the Rusting of Iron.” But only a languid interest 
was taken in any of the papers save that on the 
“Forth Bridge,” and the discussion on that was of very 
small importance, turning on the use of the punch in 
America, instead of the Sil, and an admission, made b 
Mr. Clarke, an American engineer, that in the United 
States they made steel far too bad to put on a bridge, 
and that the Eiffel Tower was to be of iron, because France 
could not make good steel. We commend these statements 
to the advocates of technical education. 

In the afternoon the members visited the Forth Bridge 
and were shown all and everything of that stupendous 
work. A few facts of interest came out, one being that, 
the surface to be painted is twenty acres. 

In another impression we shall have something further 
to say concerning the meeting. 








LAUNCHES AND TRIAL TRIPS. 


THE London and North-Western Railway Company some months 
since placed their paddle wheel steamer Duchess of Sutherland— 
built in 1869—-in the hands of Messrs. Laird Brothers, for conver- 
sion into a twin-screw steamer, with the expectation that her 
efficiency for the cross channel cattle trade would be improved, 
and that considerable gain in economy would result from the intro- 
duction of more modern machinery. The work has now been com- 
pleted, and on the 11th inst. the vessel made a trial outside the 
port, attaining a speed cf 144 knots, the engines developing 
1400-horse power. Having since been handed over to the com- 
pany’s officers, on Saturday last the Duchess of Sutherland steamed 
down to Holyhead to resume her place on the station, making the 
run from the Rock Light to Holyhead breakwater in 4 hours 4 min., 
which, allowing for tide, gives a speed of fully 144 knots an hour; 
the machinery working with the greatest smoothness at 116 revolu- 
tions and developing 1400 indicated horse-power. Mr. Chambres, 
one of the directors of the company; Admiral Dent, R.N., marine 
superintendent; Mr. Beal, company’s engineer, and others who 
were on board, expressed themselves highly pleased with the result. 
The alteration effected may be briefly described as follows :—The 
old machinery and paddle-wheels and boxes have been removed, 
but the forward and after sponsons and their houses on each side 
have been retained and connected, the houses forming quarters 
for the ship’s officers, store-rooms, &c.; the old paddle-wheel space 
decked over and formed into a large additional space for cattle. 
The necessary alterations have been made about the stern of the 
vessel, and stern tubes and brackets fitted, and the arrangement 
of engine keelsons, bulkheads, and coal bunkers, &c., have been 
modified to suit the new hinery. This ists of two sets of 
triple-expansion engines, having cylinders 16}in., 26in., and 4lin. 
diameter, with a stroke of 2ft. 6in., and working at 150 lb. pressure ; 
steam being produced by two double-ended cylindrical steel boilers, 
each set of engines driving its own propeller. The results of the 
alteration are strikingly worthy of attention, and may be summed 
up as follows :—The carrying power of the vessel has been increased 
by about 190 tons; large additional deck space for cattle gained ; 
while the net register tonnage has been reduced by 247 tons. The 
speed has been considerably increased, and the consumption of fuel 
will be reduced by 60 per cent. This small consumption has been 
successfully maintained over a period of more than six months by 
the Olga, built last year by Messrs. Laird Brothers, and fitted with 
similar engines, 

The s.s. Rosscliffe, which has been built by Messrs. Craig, Taylor, 
and Co., for Messrs. Douglas H. Morgan and Co., of Newport, 
Mon., made her trial trip on the 21st inst. At the measured mile 
a speed of over 104 knots an hour mean was attained, the maximum 
being 114 knots. The vessel, which will load over 4000 tons of 
cotton cargo, is being fitted for the Black Sea. The engines, which, 
we are informed, worked remarkably well during the whole of the 
trip, are by Messrs. Westgarth, English, and Co., and indicated 
over 1000-horse power. The trial gave great satisfaction. 

On Monday the new steel screw steamer Nigretia, built by 
Messrs. Raylton Dixon and Co., for Messrs. Elder, Dempster, and 
Co., of Liverpool, made her official trial trip with most satisfactory 
results. The dimensions of this vessel are—Length, 304ft. 3in.; 
breadth, 38ft.; depth, 22ft. 10in.; with engines of 200-horse power, 
by Messrs. T. Richardson and Sons, of Hartlepool. The party on 
board consisted of the owners, builders, and engineers, and after a 
few hours’ satisfactory steaming, she proceeded to Sunderland, 
where she will take in her coals. The Nigretia is, we understand, 
intended for carrying coals to the Grand Canary for the fleet of the 
African Steamship Company, of which Messrs. Elder, Dempster. 
and Co., are the managers, 

On Saturday, Messrs. Armstrong, Mitchell and Co., launched 
from the Low Walker Shipbuilding Yard a steel tank steamer for 
the carriage of petroleum in bulk, and capable of carrying 2100 tons 
all told. The vessel, which is named the Sophie, is intended to 
trade principally between Batoum and the Mediterraneam ports, 
and has been built for account of foreign owners. The same 
builders last week despatched a new steel tank steamer, named the 
Ovelgiinne, of 3800 tons gross carrying capacity, and intended to 
trade between the United States and Germany, and they will this 
week launch another vessel of 4000 tons burthen for the same 
trade. The whole of these vessels are sub-divided and arranged 
with Swan’s patent expansion trunks, which arrangement allows of 
vessels being very easily adapted for carrying ordinary cargoes, 
and also provides easily-worked bunker accommodation for the 
outward and homeward journeys. The vessels are fitted with very 
complete installatiens for loading and discharging, the oil pumps 
being of the Worthington description. They have also steam 
heating and steam cooking arrangements, and are fitted through- 
out with electric light. Armstrong, Mitchell, and Co. have made 
this class of vessel quite a speciality, and have built a large number, 
which are running with complete success, and they have several 
others of the same description under construction at the present 
time. 

Messrs. Doxford and Sons launched the screw steamer Tangier, 
at Pallion, on Tuesday afternoon last. She is the property of the 
Angier Line, 1887, and is entirely of steel, built to Lloyd’s 100 Al 
class. Tne principal dimensions are:—Length between perpen- 
diculars, 265ft.; breadth, 37ft.; depth, 18ft. 6in., with cellular 
bottom fore and aft. The engines are triple expansion, three 
cranks, by Messrs. Doxford, the cylinders being 2lin., 38in., and 
54in. diameter respectively, and the stroke 36in., and they are sup- 
plied with high-pressure steam from large boilers. She is fitted 
with Messrs. McLachlan’s patent steam steering gear, and Hastie’s 
screw gear aft, and four winches, 7in. by 10in., by Messrs. Welford 
Bros., of Pallion, with all the most recent improvements for cargo 
purposes. 














WALKS IN THE ARDENNES.—A very handsomely illustrated and 
well got-up descriptive guide for visitors to the Ardennes is being 
published by the Great Eastern Railway Company, at 125, Fleet- 
street. It is edited by Mr. Percy Lindley, and illustrated with 
pen-and-ink sketches by J. F. Weedon, and contains descriptions 
and interesting facts concerning a very large number of villages 
and towns, woods, forest, mountain, and other scenery in the yet 
primitive parts of the Ardennes, Notes onc cling, driving, boat- 
ing, rail, fishing, and shooting are given, and the book is exceed- 
ingly cheap, and could only be published at the price by publishers 
independent of profits from it. 
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MILLING AND 


MILL-DRILL MACHINES. 


THE LONDON LATHE AND TOOL COMPANY, MAKERS, 


Fig. | 








UNIVERSAL MILLING AND MILL-DRILL 
MACHINES. 


THESE liitle machines, Figs. 1 and 2, above illustrated are 
capable, as will be readily seen by any eye appreciative of handy 
tools, of a great variety of work, including turning, screw 
cutting, milling, drilling, wheel cutting, fiuting, and are thus 
useful to everyone who has work of this kind to do. The 
machine illustrated has two horizontal, one vertical, and two 
angular motions, all with graduated scales, besides two hori- 
zontal and three angular for the drilling table. There are also 
stop and segment motions for gauging the extent of cut. The 
spindle is hollow, to take rods from which to turn screws and 
studs, and the spindle and receiving table are made to take the 
same chucks as the makers’ 5in. geometric lathes, and as the 
universal milling machine, also herewith illustrated. A milling 
cutter is generally used in front, and a drill at the back, the 
milling table and drilling table being placed as in Fig. 1. But 
these tables are interchangable, and may be transposed as 
shown in Fig. 2; also the faceplate or drilling table shown may 
be removed and a nose substituted, the same asa lathe nose, for 
carrying any of the lathe chucks or apparatus. The universal 
milling machine, Fig. 3, is capable of doing almost every variety 
of horizontal and vertical milling and profiling. Horizontal 
milling is performed on one side of the machine, and vertical and 
angular milling on the other side. The milling slides and table 
are capable of being swung ruund on the ceutral pillar to place 
them in any required position relative to the cutters, and to 
allow either table to be used with either cutter. These facilities, 
and the several straight line and circular movements with which 
the machine is provided, render the tool practically universal. 








THE DORE AND CHINLEY RAILWAY. 





THE Dore and Chinley Railway Company, which was 
incorporated by an Act of 1884, is, by the Midland Railway 
Company’s Act of this session dissolved, and the undertaking 
transferred to that company. It will be seen on reference to 
the accompanying map that the proposed line will form a con- 
necting link between the Midland main line at Dore, and the 
same company’s line to Manchester at Chinley. It thus shortens 
the distance by the Midland Railway between Sheffield and 
Manchester by thirty-one miles, and provides an alternative 
route between Manchester and London, the distance vid Dore 
and Chinley being only a few miles longer than the present line 
vid Matlock and Derby. Last year the Dore and Chinley Com- 
pany submitted the scheme to the public, the Midland 
undertaking to subscribe £100,000 and to maintain and work 
the line for 50 per cent. of the gross receipts, which they 
guaranteed should not be less than £60 per mile. Notwith- 
standing this guarantee, which was equivalent to 3 per cent. on 
the authorised share capital, the money was not forthcoming, 
and it was decided that, with the consent of Parliament, the 
undertaking should be transferred to the Midland Company. 
No serious opposition was offered to this part of the Midland 
Bill. The Manchester, Sheffield, and Lincolnshire Company, 
with whose line, between Sheffield and Manchester, the Dore 
and Chinley will form a competing route, of course petitioned 
against it, but the Committees limited them to showing the 
effect of any altered circumstances since the original Bill was 
passed in 1884, A landowner at Dore also opposed, his object 








| being to get the line near his property constructed in tunnel 
| instead of in the open. The company strongly objected to this 
| suggestion, on the grounds that it would necessitate an 
| important junction being in tunnel, and some interesting 
| evidence was given on this point. The company’s witnesses 
| contended that to place an important junction in a tunnel 
| would be both objectionable and dangerous; whilst, on the 
| other side, Mr. W. Shelford said, that in his opinion a junction in 


tunnel might be quite as safe as an ordinary junction, and he 
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OUTLINE MAP, DORE AND CHINLEY RAILWAY, 


thought in foggy weather it might be safer. We expect that 
the mention of a junction in tunnel will bring to the minds of 
our readers a long series of accidents at such places on the lines 
near London, and it is doubtful if any man who is responsible 
for the working of a railway would care to have many such 
junctions on the lines under his control. 

The Dore and Chinley line, which will be twenty-one miles in 
length, traverses a district as unsuitable for railway construction 
as could well be found. It may be said to cross the “grain” of 








the country, the line running yer east and west, whilst 
the rivers and the Pennine range of hills lie nearly north and 
south. From Dore junction for about a mile and a-half the 
line will be comparatively light. It has then to be carried 
through a spur of the hills, under Totley Moss and White Edge, 
by a tunnel 6100 yards long, or only 60 yards short of three 
and a-half miles. Emerging from the Totley tunnel, the line 
will follow the course of the Derwent, running along its left 
bank for four miles, when the river is crossed, and the line 
carried up the valley of the Noe for nearly eight miles, passing 
near the village of Hope, and about a mile from Castleton, 
famous for its cavern, and the Peak Castle, immortalised by Sir 
Walter Scott. 

Another tunnel, 3520 yards long, has now to be driven 
through the main ridge of hills under Cowburn, about two 
miles to the southward of the Peak; the highest point of the 
surface on the line of railway being 1700ft. above sea level or 
820ft. above the tunnel. A mile beyond this tunnel is the 
junction with the Manchester line of the Midland, at a point 
between Chapel-en-le-Frith and Chinley stations. The esti- 
mated cost of the line is a little over a million, and four years 
are allowed for its construction, In the prospectus issued by 
the Dore and Chinley Company last year it was stated that 
contracts had been entered into with responsible firms to con- 
struct the line in that time ; but considering the length of the 
tunnels and the time taken in carrying out similar work else- 
where, we think it will be a very creditable performance if the 
line is finished in six years from the date of its commencement. 
The Totley tunnel will, with the exception of that under the 
River Severn, be the longest railway tunnel in England ; the 
two next being in the same district and through the same range 
of hills, viz., the Stanedge tunnel of the London and North- 
Western Company, which is 5342 yards long, and the Woodhead 
tunnel on the Manchester, Sheffield, and Lincolnshire Railway, 
which is 5297 yards. 

The latter tunnel is cut through the shales and millstone grit 
of the coal measures—similar strata to those which will probably 
be met in the Totley tunnel; it was worked from five shafts 
varying in depth from 405ft. to 567ft., and nearly six years were 
occupied inits construction. With drilling or cutting machinery, 
and other modern appliances, much more rapid progress can be 
made than in the old days when all the work had to be done by 
hand. During the construction of the Mont Cenis tunnel the 
greatest progress made with the advanced heading, which was 
9ft. 6in. by 8ft. 6in., in any one month, was in May, 1865, when 
3994ft. were driven from the Modane end. At the St. Gothard 
tunnel the average progress, taking three months ending Sep- 
tember, 1878, was 44 yards per day at each face, and the greatest 
distance driven in any one day from a single face was 7 yards. 
It is probable that some 3000 yards or more of the Totley 
tunnel will be driven from two faces only, as the central part of 
the tunnel will be from 600f+. to 750ft. below the surface of the 
hill. This depth renders it doubtful if shafts can be employed 
to advantage, not only from their cost and the time required to 
sink them, but also on account of the risk of passing through 
water-bearing strata, in which case there is always great danger 
of leading the water into the tunnel, and thus necessitating a 
large amount of pumping, which might have been avoided but 
for the shaft. 

The Dore and Chinley line is divided into two contracts, the 
Cowburn tunnel and the western portion of the line being let to 


| Mr. Edwards ; whilst the eastern part of the line, including the 


Totley tunnel, is let to Mr. Thomas Oliver. 


Mr. Edward Parry, 
and Mr. J. Somes Story are the engineers. 








THE GLACE CHECK VALVE. 


THE accompanying illustration represents a form of check valve 
devised by Mr. A. B. Glace, roundhouse foreman at Rockland, Cal., 
on the Southern Pacific. It is specially intended for use where 
the water is bad and difficulty is found with pieces of scale getting 
under the valve and causing the check to leak. When, however, 
three valves are used, it is hardly possible that all three will be 
simultaneously affected. 
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The cage is of the usual pattern, except that below the seat of 
the main valve there is a taper opening toward the water Pipes 
into which two extra valves fall and seat. These valves are guided 
by a round stem running into the main valve from the valve under 
it, and the bottom valve stem running into the middle valve. The 
main valve has wings working in the guide cavity in the cap. -- 
Railroad Gazette, 








A FULL sized lifeboat consigned to the Life-saving 
Appliances Exhibition at the Alexandra Palace came over from New 
York in the Etruria in six days three hours and forty-seven minutes, 
but the Alexandra Palace authorities say it has taken three weeks 
and six days to come from Liverpool and arrive at its destination. 
A paragraph sent out by the same officials states that :— ‘‘The boat 
is a wooden structure, and of a highly scientific character, 
and is intended for ship work or for stations on coasts, The 
advantages claimed for it are, that the resistance offered by 
the water in rowing or sailing to the wind is considerably less than 
in other boats, That itis practically impossible to upset it, because 
there is no centre of gravity excepting a theoretical one, and the 
consequence is the righting lever and the metacentric height are 
abnormally great, unlikeany other boat of approximate description. 
Perhaps this fact about the centre of gravity explains the probable 
difficulties which, we must suppose, were met with in transporting 
the boat from Live 1. This boat has been entered to compete 
for the ‘‘ Cherry Blossom” prizes for the best lifeboats, to be prac- 
tically tested by trial in rough sea. 
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TWENTY-HORSE POWER COMPOUND UNDERTYPE ENGINE. 


MESSRS, RANSOMES, SIMS, AND JEFFERIES, IPSWICH, ENGINEERS. 


Tye Eveinecr” 


20-HORSE POWER COMPOUND UNDERTYPE 
ENGINE. 


THE increased appreciation of engines which will econo- 
mise fuel to the greatest possible extent has led to a large 
demand for compound engines by means of which high- 
pressures and expansion can be so used as to secure greater 
power for agiven weight of steam and expenditure of fuel than 
is possible with simple engines. This is now so fully recognised 
that all the leading engine building firms are now making these 
engines ; and amongst those exhibited at the Nottingham Show 
of the Royal Agricultura] Society of England, we particularly 
noticed a 20-horse power nominal compound undertype engine 
and boiler shown by Messrs, Ransomes, Sims, and Jefferies, of 
which we give illustrations above. This engine has a high- 
pressure cylinder 9in. diameter, low-pressure cylinder 14in. dia- 
meter, and the stroke of both is 16in. The fly-whee! is 6ft. 2in. 
diameter, and makes 135 revolutions per minute. The cylinders, 
which are made with the outer shell and valve chest in one 
casting, the inner or working barrels, of a special hard iron, 
being cast separately, are placed side by side and close together, 
with the valve chests outside, thus allowing the valves to be 
easily accessible for examination if required. 

The plummer blocks for supporting the crank shaft are placed 
as close together as possible, and fitted with brasses capable of 
both lateral and vertical adjustment. The crank shaft, which 
is of the “Slab” type, is worked out of the solid, and is 5in. in 
diameter in the smallest part. The regulator and starting valve 
handles—as shown—are placed at the cylinder end; but they 
may, of course, be connected to duplicate handles at the fire-box 
end. The whole of the engine work is mounted on a strong 
wrought iron girder frame of channel section rigidly secured to 
& massive cast iron pedestal forming the ashpit and supporting 
the fire-box end of the boiler, the smoke-box end being supported 
by the reguiator-valve casing, which is specially arranged to 
receive it. 

The boiler has large grate area and heating surface, and is 
throughout a good piece of workmanship, The shell plates are 
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made of mild steel, and the fire-box is of the Lowmoor and 


Bowling Company’s iron plates. The fire-box shel] crown is 
made flush with the top of the boiler barrel, this having been 
found the best construction for boilers working at the high 
pressure of, say, 140 ]b., which is used by the makers for com- 
pound engines of this class. The barrel of the boiler is provided 
with a large manhole for facility of cleaning, and both barrel 
and fire-box are completely lagged to prevent radiation. 

In the design of the engine Messrs. Ransomes, Sims, and 
Jefferies have made numerous departures in detail from their 
practice with small simple expansion engines, all of which will 
be considered improvements, and hence the engine we illustrate 
commends itself as an especially good piece of work. 








BAGSHAW’S DIAGRAM-METER. 





Ovr illustrations show a little instrument for measuring the 
average pressure of indicator diagrams without calculation, 
recently invented by Mr. Walter Bagshaw, Batley. It will 
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enable engineers to obtain the result from a large number of 
diagrams in a fraction of the time taken up by the tedious 
process of scaling and decimal addition in the ordinary way. 
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The graduated dial has a radius one-tenth that of the legs, and 
the index pointer shows at a glance a tenth of one or more 
openings of the legs. Thus to obtain the average pressure of a 
diagram divided into ten parts it is only necessary to open the 
legs of the instrument to the length of each division in turn, 
when the average length or pressure may be read off. The 
divisions on the dial may correspond with any given scale, the 
dial being replaced when necessary by others with different 
markings, or one dial will answer for any scale by using the 
linear scale projected from the dial and marked like an ordinary 
rule, to which any indicator scale may be applied and the 
pressure read off. The difference between measurements taken 
on the chord and on the arc is so very insignificant, even in the 
largest diagram, that it is assumed that it may be quite ne- 
glected, and the readings taken as correct. The name of the 
makers, Elliot Brothers, is sufficient guarantee of high class 
workmanship. 








PROPOSED SHIP CanaL.—The project of a maritime ship canal to 
connect Bristol with the English Channel is being revived, and it is 
understood that a syndicate is in course of formation with a view to 
its promotion. This plan has long been favoured by many of those 
interested in mercantile and commercial pursuits, and the feasibility 
of the suggested undertaking has, it is understood, been favourably 
reported on by eminent engineers. It is proposed to construct a 
ship canal from Bridgwater Bay, commencing at Stolford, on the 
Somerset coast, vi@ Taunton, and terminating at Seaton on the 
South Devon Coast. The length of the proposed canal will be forty- 
five miles, and it is proposed to make it of sufficient capacity for 
vessels of the largest tonnage. The great recommendation of this 
proposed connection of the Bristol and English Channels is that it 
will effect a saving of nearly 300 miles, its main object being to get 
rid of the necessity for ships plying from the Bristol Channel to the 
English Channel ports, the Continent, and the Baltic, &c., heing 
compelled, as they are now, to go round the Land’s End, the 
Lizard, and past the Cornish and North Devon coast. It is sug- 
gested that Stolford and Seaton, at either end of the proposed 
canal, couid be converted into efficient harbours of refuge. The cost 
of construction is at present roughly estimated at £70,000 per mile, 
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NEW STORAGE RESERVOIR, GRAND JUNCTION 
WATERWORKS COMPANY, EALING. 





THE engravings on page 160 illustrate a large and important 
new reservoir constructed from the designs of Mr. Alexander 
Fraser, M. Inst. C.E., for the Grand Junction Waterworks Com- 
pany, by Messrs. John Aird and Sons, Belvedere-road, at Hanger 
Hill, near Ealing. A plan of the reservoir is given below, from 
which it will be seenthat the form is quite irregular. This form is 
not of choice, but in consequence of the shape of the ground in 
the company’s possession. The reservoir is formed nearly 
on the top of a hill, and is 64 acres water-surface area, with a 
maximum depth of 45ft., the contents when full being about 
51,000,000 gallons. The level of top water will be 193ft. 6in. 
on Ordnance ‘datum, or more than 100ft. above the ground 
level at the Marble Arch. The reservoir will be used for the 
storage of filtered water to meet any unusual demand and pro- 
vide against contingencies. The company’s works are situated 
at Hampton, Kew Bridge, Ealing, Campden Hill, Kensington, 
and Kilburn. The district of supply extends from Pall Mall to 
Sunbury, and includes part of St. George, St. James, and four 
other parishes of London and sixteen suburban districts, includ- 
ing Ealing, the population supplied being nearly half a million, 
in nearly 55,000 houses, 4200 of which receive constant supply. 
The water will be pumped up from the Kew Bridge station 
through a line of 30in. pipes, The excavation amounted to 


to half the contents of the lock, when filled to the extent shown 
| in the figure, and let the contents of the three divisions a, b, c, be 
|} equal. If the displacement of the boat be taken as unity, a, b, ¢ 

may each be numerically represented by 2. The upper reach is 
| understood to end at d. 














Matters being as shown, a boat wishes to come down. For this 
purpose water is let in from above to fill up }) and c; numerical 
value of water expended, so far, is4. The boat now enters the 

| lock, and sends back into the upper reach the water she displaces 
} in the lock—value 1. The upper gates are next closed, and the 
| water put into the lock at the expense of the upper reach is found 
to be, as stated above, 
(A xF) - D=(b+c¢) -D=2+2-1=3. 
By the time the boat is out of the lock and into the lower reach, 
the state of things will be again as shown in the figure, and the 
water expended in bringing the boat down is of the numerical 
value 3, beyond all question. And none, ‘‘Aquarius” will be sorry 
| to see, has gone up again. 
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159,000 cubic yards, the whole of which has been used in the 
formation of the bank, which is 65ft. high on the north side, the 
ground on the south side being nearly at the level of top water. 
The excavation is in clay, and the bottom and internal slopes 
are puddled and punned and covered with 12in. of cement con- 
crete, the slopes being paved with Condy’s vitrified bricks laid 
on edge in cement. The top of the internal slopes will be 
finished with a vertical wall 5ft. 6in. high, coped with hollow 
terra-cotta blocks. It was stated that considerable trouble 
and expense had been caused by the discovery, in excavating at 
the upper end, of numerous pot-holes of gravel resting on sand 
and silt, which had necessitated a heavy wall of concrete to pro- 
tect the public road and an adjoining reservoir from any earth 
slips. The features of this heavy apron will be found fully 
illustrated by the section on line AB, page 160, and the plan 
and elevation. Alongside the reservoir, on its north-east side, 
is a filter, 65ft. internal diameter and 40ft. deep, formed with 
brickwork in cement, faced with vitrified brick, and coped 
in a similar manner to the reservoir. Of this filter sectional 
views are also given on page 160. The reservoir was opened 
with much ceremony on Friday, the 3rd of August, or rather, 
the inlet valve was opened, and the filling of the reservoir com- 
menced. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of cur 
Correspondents. } 


THE WASTE OF LOCK WATER, 


Srr,—Though I fear the conclusions of ‘‘ Aquarius” are not | 


sound on the subject of locks, still one can forgive him something 
for the hopeful view he takes of the efficiency of hi To 
lift a canal boat weighing 50 tons, he says, an ‘‘ equal weight ” of 
water must come down. Well, that is a satisfactory efficiency, 
and argues much success in dealing with practical losses ; but it is 
still better to learn that “‘in the same way when the boat comes 
down it lifts 50 tons of water up.” One so often has to deal with 
operations in which energy ‘‘comes down,” and so often finds the 
resulting foot-pounds not only difficult to utilise, but disposed to 
make themselves a nuisance, that it is pleasant to hear of a falling 
weight which not only makes it a point of honour to wind up the 





| If the part } had no existence, that is, if the bottom of the upper 
| reach co’ nded with the water level of the lower, the quantity 
used would be 2-1 =1, and if the boat were twice as large, that 
is, if she fitted c exactly, it would be 2-2=0. And if the fall 
were less than the depth of c, the formula would still hold good, 
and the descent of the boat would abstract a minus quantity from 
| the upper reach, i.¢., would add to the waterin it. In fact, there 
| are probably cases where the fall is very slight—as in some of the 

old locks on the Thames, now replaced—where the descent of a 
| barge actually increases the quantity of water in the reach above. 
| Observe that this does not imply that the water level in the upper 
| reach is raised; the question relates solely to quantities of water, 
not of water plus boat. The level must be lowered in any case by 
| the boat leaving the reach, but the number of gallons of waterin 
| it may be increased by the process of locking. 

Now for the ascending boat, matters being still as in the figure. 
On entering the lock she reduces the quantity of water in section 
a from 2 to 1, half the contents of course flowing out into the lower 
reach. The upper reach then fills} andc= 4. The upper gates 
are now opened, and as the boat ae into the upper reach, 
water to the value 1 flows into the lock to replace the boat. The 
upper reach has now contributed water of value 5; the gates are 
closed, and } and care emptied into the lower reach—which, it 
will be remembered, has already received one unit of water at the 
| time the boat entered the lock. The formula is therefore correct; 
| the water expended in raising the boat is(A x F) + D, and this 
| will hold in every possible case. 

It will be noticed that a descending boat saves its own weight of 
water as compared with what would have been expended in work- 
ing the lock with no water in it, but ‘‘ Aquarius” has misread 
this fact as proving that a descending boat always raises its own 
weight of water! He has equally misread the case of an ascend- 
ing boat. I have not read the previous correspondence, and this 
may be only a re-statement of what has been better said before. 
But there is evidently room for another attempt. 

Surbiton, August 4th. Mark H. Rosrnson, 


Sir,—An error appears in my letter of the 7th inst., which with 
your permission I wish to correct. I omitted to account for the 
water displaced and sent into the lower reach when the ascending 
vessel entered the lock, which has to be replaced from the upper 
reach, thus making the water used by an ascending vessel the 
lockful plus her displacement. To secure the greatest economy of 
water in working a lock, precedence should always be given to the 
ascending vessel, as then the ascending and descending vessels may 





machine as it comes down, but puts all the energy back to the 
very last decimal. 

‘‘J. H. T. T.” is scornful over the suggestion that “‘by suffi- 
ciently increasing the size of the vessel, z.e., making her just to 
fit the lock,” she could be caused ‘‘to abstract no water at all” —i.e., 
when descending. Yet if the fall does not exceed the depth of the 
boat, the statement he thinks “clearly absurd” in absolute fact. 
Suppose “J. H. T. T.” has to carry some live tish downstairs, a pail 
of water being the vehicle, and the conditions being such that it 
must always be filled to the brim, then he will find that the bigger 
his fish the less water he will have to take from the cistern upstairs, 
and if he gets a fish which exactly fills the pail, teenie omer 
inconvenience to the fish—he will tind that he can get it downstairs 
without expending any water at all. 

To get the clearest apprehension of this simple question, first 
consider the passing down of a lockful of water alone without a 
boat. The quantity transferred from one reach to another is 
evidently that due to (A) the area of the lock, multiplied by (F) 
the fall or difference of level between the two reaches. This 
is the normal pailful, and the bulk of the fish, if there be 
one, that is (D) the displacement of the descending boat, must be 
subtracted. When a t ascends, its displacement has to be 
added to the normal lockful. In short, a descending boat uses 
(A x F) — D, ane an ascending boat (A x F) + D. 

In the annexed figure let the boat displace water equal in bulk | 





be passed up and down by one lockful plus the displacement of the 

ascending vessel. For inference in my last letter, please read 

reference. R. L. 
Newport, Mon., August 20th. 





THE DYNAMICS OF A PARTICLE, 


Sir,—‘‘ Miner” inquires in your last issue what becomes of the 
energy apparently lost when the velocity of his pound of air is 
reduced from 100ft. to 25ft. per second, by passing from a small 
pipe toa larger one. He must consider that the whole energy of 
the pound of air is not that merely due to its onward velocity. 
There are two other forms in which it possesses energy, viz., firstly, 
eddies, sinuous currents, and pulsations not affecting directly its 
onward motion as a whole; secondly, molecular activity manifest- 
ing itself in the form of temperature. The particles of air in pass- 
ing from the small pipe to the larger one will not immediately lose 
their initial velocity. 

Assuming that the mean pressures in both pipes to be substan- 
tially equal to the excess initial motion of the particle in the large 
pipe will result in eddies, sinuous currents, and pulsations, the 
energy due to which, owing to the mutual friction of the particles, 
will finally take the form of heat. The temperature of the air, by 
the time the whole body of particles is in steady onward motion, 
will be raised, Also its volunie will be increased, and its final 








velocity will be in excess of that which it would have had sup- 
posing no increase of temperature took place. 

According to Rankine, the specific heat of air at constant pres- 
sure is 183°45 foot-pounds, and the supposed pound of air will be 
raised something less than }44}{ths of a degree Fah.; conduction 
through the walls of the pipe being assumed xil, and the effect of 
wall friction not considered, HENRY CHEnry, 

Birmingham, August 18th, 


Sir,—In “A Miner's” problem as to a stream of air flowiny 
through a pipe of varying sectional area, the kinetic energy lost is 
converted into potential energy ; the sum of the two remains con- 
stant. If we neglect thermo-dynamic relations, asin a water-pipe 
the height due to velocity + height due to pressure = constant, ” 

But taking account of these relations, 


M (J eT + ) = constant, 


J = mechanical equivalent of heat, 
where < c= — heat of air at constant volume, 
lr = lute temperature, 

If the equation of energy be written in this form, there will be 
no difficulty in saying where the 117 foot-pounds is. Sudden 
changes of sectional area cause eddies in the stream of air, and 
absorb energy beyond what is due to the molar motion of the 
mass, and the increase of temperature will be less than given 
above. T. I, Dewar, 

721, Commercial-road, E. 


GROYNES ON SHIFTING BEACHES, 

Sir,—I shall be glad, with your permission, to reply briefly in 
your columns to Mr, Dowson’s remarks, published in THE ENGINEER 
of the 18th inst., regarding my suggested “ hinged bar grating” to 
admit and retain travelling shingle. 

The objections raised by Mr. Dowson, that the bars would 
assume ‘‘an irregular outline,” and possibly be ‘locked down” 
by returning shingle, are not unforeseen questionable points in the 
pro arrangement. 

ese Objections, however, assuming, as they do, a result appa- 
rently not attained by any form of groynes hitherto adopted—i.c., 
the retention of a certain quantity of shingle—may be regarded as 
an important testimony in favour of, rather than criticism adverse 
to, the s form of groyne. If the desired result can be 
attained, the fact that occasional attention would be necessary to 
keep the arrangement in efficient working order would probably 
not be considered a serious defect by those most interested in the 
question of beach denudation, 

The reasoning which suggests the alleged defects is apparently 
based on the assumption that the hinged bars must necessarily 
touch the beach. This is a misconception. An inclined grating or 
apron may be fixed to form a salient angle with the hinged bars, 
and not until the angular space underneath the inclined grating, and 
the adjoining portion of the beach influenced by it, were both filled 
with shingle, would any attention be necessary. 

I have not seen a description of Mr. Dowson’s proposed groyne, 
but from remarks in his letter under reply it would appear that it 
involves a certain amount of labour and attention beyond that 
required for fixing. W. Ga ton, Assoc, M. Inst. C.E, 

Sheffield, August 20th. 





TECHNICAL EDUCATION, 


Sir,—A large amount of nonsense finds its way into print on the 
above subject, and few care how far or to what point this kind of 
digression may proceed, ‘This, however, does not seem to be 
“C,.’s” main argument—p. 133, August 17th, 1888. Practically 
°C,” urges “that Professor Huxley does, and has done, ncthing 
for real education but lecture from fallible and contradictory 
premises.” Now, as this amounts to a distinct charge by ‘‘C.” 
that either “it is impossible to work out anything practical from 
paradoxes or contradictory arguments, even with the correct keys,” 
or that ‘‘C.’s” contention is correct, viz., ‘‘ that Professor Huxley 
is merely beating the air over this subject,” it may be worth while 
examining one detail charged with the view of showing how easily 
a fallacy may be unconsciously manufactured by two people who 
are really in accord with the facts. Professor Huxley is quoted as 
saying in a society journal; ‘‘ Scientific knowledge is spreading by 
what alchemists call a distillation per ascensum, and nothing can 
now prevent it from continuing to distil upwards and permeate 
English society,” i.¢., society is being taught real knowledge by the 
masses, and not the masses by the classes, as would seem to be 
Professor Huxley's postulate, or perhaps the postulate manu- 
factured for him! Bat even suppose this were not Professor 
Huxley’s postulate, but quite the contrary, viz., that action and 
reaction were always existing, and that therefore he—Professor 
Huxley- only studied history so far in vain as to hold ‘that bad 
husbandry in education can only reap the fruits of false SS. 
So far we can follow ‘‘C.” in his condemnation of Professor 
Huxley’s mode of ventilating education problems, or rather shirk- 
ing them. But what are we to say of ‘‘C.” himself on this point, 
who professes to see in one article, ostensibly written by Professor 
Huxley, ‘‘a clear and practical exposition of a system, ” while in 
the other or second line of thought by the same Professor “ nothing 
is discernible but a hopeless groping in the dark for any kind of 
decent technical education?’ This kind of argument can only 
mean to those who think for themselves, that whatever kind of 
scientific knowledge may have been in Professor Huxley's mind's 
eye in the above quotation, that same kind of scientific knowledge 
could not have been under the purview of “C.” at all, or if so, 
must have been viewed from some very different standpoint. 
Consequently, from ‘‘C.’s”” own statement, we must infer, whether 
from the masses or classes point of view. The arguments alike of 
Professor Huxley and ‘‘C.” must ever remain equally involved in 
mist and error. That, I presume, will carry both Professor 
Huxley and ‘‘C.” rather further than either intend. Therefore I 
await an explanation. E. W. D. W. 

Doncaster, August 18th. 


A NEW STEAM ENGINE, 


§1r,—With reference to Mr. ‘‘W. S.’s” letter in THE ENGINEER of 
the 17th inst., in reply to mine of the 10th, I beg to state that the 
efficiency of 51°3 per cent. in an admittedly good triple expansion 
engine is practically, and perhaps not theoretically, correct. I 
have not used any formula, but simply used the mean pressures, as 
they are given on the diagrams, taken from an engine at work, I 
make the ber of expansions 12°62, which corresponds with my 
scale for the di ms, and which is nearly the same as the thirteen 
expansions of ‘‘ W. 8.” : 

he initial weight of steam in its progress through a series of 
cylinders may remain the same, but it is not expelled from each 
cylinder in succession before it fills the next; but it is very nearly 
a!l the time acting upon two pistons at the same time, the larger 
piston accelerating the progress of the crank and the other re- 
tarding it, thereby causinga back pressure. The terminal pressure 
in the low-pressure cylinder may show, taking re-evaporation into 
consideration, exactly the same weight of steam filling that 
cylinder at the end of the stroke, and yet its effect for propelling 
the crank may be, during its passage from one cylinder to the 
other, partly neutralised by other counteracting forces, and these 
forces may be added to. : 

There are also losses through radiation, and through work ving 
done by the steam, ing cond tion, losses in passages, an 
valve chambers, &c., which are almost beyond theory and formula, 
Therefore have I not laid down any calculations, but have only 
made use of practical indicator diagrams, taken from an engine 
oo to have given great results. My comparisons are fair 
and just. 

It ‘te not my intention to investigate the purely theorotical 
example ‘*W, S.” takes as his selection; it may look perfectly 
right to his mind, but I may entertain my own opinions respecting 
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it and actual efficiency. 1 think the retarding pressures deserve 
some consideration. . ‘ 

In my engine the hot air does not, at any time, reach a tempera- 
ture above 350 deg., something below the temperature of the initial 
steam, therefore there cannot be any superheating at all; and 
lubrication has always been found to be very moderate indeed, 
even when the engines were running at a piston speed of 840ft. per 

inute. 

. Forced draught or blast, in the manner produced by my new 
steam engine, has the same keen effect upon the combustion of the 
fuel as the steam blast pipe in the chimney has with the locomotive 
engine and boiler; but still retaining the vacuum for the engine 
and fresh water for the boiler. The locomotive with natural 
draught was not an engine suitable for railways before Stephenson 
introduced the steam blast pipe, when the speed of about 10 miles 
per hour was increased to between 35 and 40 miles. ‘l'o effect a 
saving of about 250 deg. from, say, 3000 deg. required in the fur- 
nace, must be an advantage, in addition to obtaining efficient work 
from the steam, and to a most valuable forced draught being pro- 
duced. Large engines, in general, give better results in practice 
than small ones. If, TURNER, 

Liverpool, August 21st. 


SYDNEY SMITH—INVENTOR OF THE STEAM GAUGE, 


Sir,—I venture to believe that many of the readers of your valu- 
able and widely circulated journal will be pleased to learn that a 
desire to perpetuate in some way the memory of the late Mr. 
Sydney Smith, of Nottingham, the inventor of the steam gauge, is 
being felt and given expression to in the columns of the Nottingham 
newspapers, and from what I can learn it is intended shortly to 
open a subscription list for the attainment of funds. The Mayor of 
Nottingham or some other influential person will be asked to receive 
the same, and as a long experience of the value of the invention in 
the saving of life and property has confirmed the expectations of 
its author, and also the opinion formed of it by that distinguished 
man, thelate Sir George Stephenson--see Smiles’ ‘History of Stephen- 
son,” third edition (1857), pp. 481, 482—there is no need to take 
up your space in further commendation. An opportunity will thus 
be given to employers and workmen interested in or engaged 
amongst steam engines and boilers of testifying in a practical way 
their appreciation of an invention which has for many years been 
of so much service to the engineering interests of the world. 

The promoters will have to greatly depend upon the press inte- 
rested in engineering for success in carrying out their work, and 
hope therefore to receive a share of the assistance it usually and so 
generously extends for the encouragement of inventive genius. It 
is hoped you may be able to find space in your next issue for this 
letter, and that abler pens, your own included, may take the sub- 
ject up, and give to it the impetus which your correspondent, with 
many others, thinks it deserves. I enclose my card. M. D. 

Nottingham, August 20th. 





THE DETAIL OF CIRCULATING PUMP DESIGN, 


Sir,—In the present day, perfection of design in circulating 
pumps as in other engineering work, frequently receives less con- 
sideration than cheapness of production, and the consequent low 
price at which they can be placed on the market. 

Perhaps some of your readers will take an interest in the follow- 
ing remarks on the details of construction, which appear to have 
deteriorated in some of the more recently designed circulating 


umps, 

U Meal lately the crank shaft brasses were as a rule made rectan- 
gular, but now some firms use turned brassesin bored seats, This 
mode of construction is inexpensive, and when new makes a very 
good job. After the brasses are worn a little the ey begins. 
They must be packed up with tapered strips bent to fit the lower 
brass. With such packings it is no easy matter to set the crank 
shaft true in line with the pump spindle. With rectangular 
brasses, it isa much more simple matter, as they merely require to 
be packed up to the required height. Now turning to the cross- 
head. In the older types of engine, the centre of the crosshead pin 
corresponded with the centre of the sole of the crosshead slide. 
Now we frequently see it placed much nearer to the fore end of the 
sole, causing greater wear at that end, and thus the bearing sur- 
faces do not remain parallel with the piston-rod. The next point 
is the accessibility of the stuffing-boxes and gland nuts. This 
detail was carefully considered in the parent types of circulating 
pumps, Now we see combined pumping engines on board ship, 
arranged in such a manner that it is very difficult to get at the 
stuffing boxes, or even to screw up the gland nuts with any ordinary 
spanner. A similar difficulty occurs in the case of the nuts for 
adjusting the crosshead brasses. 

A cause of unequal wear of valve rod pins may be found in the 
lob-sided joints which are often employed; the thrust and pull 
being all on one side, instead of in direct line with the valve-rod 
and excentric rod. 

Iron crank shafts and moving parts are sometimes seen, but I 
think that few marine engineers would accept them. 

These details can be carried out in the Nest manner with the 
expenditure of a little time and money, and it really rests with the 
engineers and shipowners to say whether they will have them 
properly attended to, or whether they will pass cheaper forms of 
construction. The difference in the expense of constructing an 
engine for a combined circulating pump of first-class design, and 
= of indifferent design, is not great; yet it is sufficient to turn an 
order, 

If marine surveyors and sea-going engineers would give your 
readers the benefit of their experience on the points which I have 
raised, and other practical questions which I may have omitted, 
their doing so would tend to check the deterioration of design, in 
favour of cheapness of production which appears to be going on. 

Brigg, August 8th. Cuas. Lewis Hert, 


ELECTRIC LIGHTING AT CHELTENHAM. 


Sir,—One of your correspondents states the Cheltenham autho- 
rities propose ‘‘to light part of that town with thirty-six electric 
lamps in substitution for 170 gas lamps, and that the cost of the 
electric light was to be £444. Your correspondent has here fallen 
into an error. The present cost of the 170 gas lamps is £444, or 
£2 12s. 3d. per lamp, and the committee suggest that the con- 
tractors, who now supply seventy lamps to the Corporation of Bath 
at £18 17s. 6d. per lamp, should be asked to supply thirty-six 
lamps to Cheltenham at the same rate per lamp, which would 
amount to £679 10s., and not £444. I must remark that it is 
highly improbable that thirty-six lamps could be supplied at as 
low a rate as seventy, since I believe there would be little difference 
in the skilled labour and attendance for either installation, which 
would have to be divided over only half the number of lamps at 
Cheltenham. I may add that it seems unfair to gas companies 
that Corporations should have the power of contracting with them 
for only three years, while in the case of Bath the contract for 
electricity extends to seven. Denny LANE, 

72, South Mall, Cork, August 21st. 





SCREW PROPELLERS. 


Srr,—Jn your article on the ‘‘ Steamship of the Future,” printed 
in your issue of the 3rd, you point out the great advantage to be 
gained by a ——- investigation, and, if need be, exhaustive 
trials of screw propellers. It seems to me that if you would allow 
a certain amount of discussion in your valuable columns very great 
benefit might result respecting this vexed question. Will you, 
therefore, permit me to make a few remarks upon a design for a 
propeller, a drawing of which I enclose, which may perhaps lead to 
other letters being written on the same subject. I may remark 
that although this design was for small work, and has been princi- 
pally used for such, there is no reason why it should not be used 











for the largest class of vessels with equal advantage, saving only 
that the great length of propeller in a fore-and-aft direction pre- 
vents its being fitted in the present aperture made for single screws; 
this, however, does not apply 
to twin. 

The drawings simply give 
the method of setting out the 
propeller, and are not sup- 
posed to give thickness or dis- 
position of material, which 
would depend greatly upon 
the material of which the 
screw was made. It will be 
scarcely necessary to give an 
elaborate description, as the 
drawings speak for them- 
selves, Fig. 1 represents side 
elevation of a three-bladed 
screw set out on a cone, 
Fig. 2, plan of same. Fig. 3 
represents the curvature of 
propelling face at each point, 
also method of producing the 
curve. This curvature of 
blade is the most important 
part of the design, as I will 
explain. 

ly idea is that the water 
coming from ascrew in motion 





‘ 
takes the form of a whirlpool, 
with its apex pointing away | Cv? 
from the ship, and for this | -”.%47 
reason :—The revolving blades 17/77’ 
produce a turning motion in }%77 


the water, with a backward 
thrust at the same time. 
These two forces are at work in the ordinary whirlpool, and re- 
presented by the force of gravitation and centrifugal force. If my 
idea be correct, any portion of atrue helix, such as is common in 
most screws, must be wrong, as the surface of the blades would 
then be antagonistic to the form the water would take, and asa 
result there would be unequal pressure and consequent vibration. 


Fic. 2. 





I may state that this screw has been found very efficient, especially 
at high speeds. There is practically no vibration, and it is quite 
impossible to foul it. The pitch, diameter, length of stroke, &c., 





may be varied within certain limits, but the most effective is found 
to be for the pitch to equal the diameter, and the stroke to be not 
less than one-fifth of the diameter, T. V. TREW. 
26, Tarbert-road, East Dulwich Grove, 8,E, 
August 20th, 


THE SCIENCE AND ARTS DEPARTMENT'S EXAMINATION IN 
APPLIED MECHANICS, 


Sir,— With reference to your timely editorial of 27th July on the 
Science and Art Department’s examination in ‘‘ Applied Mechanics,” 
I beg in response to your invitation to offer a few observations. I 
entirely agree with you as to the fairness with which the examina- 
tions are conducted. The fact that teachers are dependent on the 
grant is, I think, in some cases beneficial, although not without its 
disadvantages. It certainly stimulates teachers to take a greater 
interest in their work, and it is not without its effect upon many 
of the students who are in sympathy with their teachers and wish 
to contribute to their success. On the other hand, it seems to me 
to be detrimental to the students, because it tends to narrow the 
scope of the teaching to the mere end of passing the examinations, 
and to cause the teachers to limit their lectures to the rigid 
requirements of the examination. 

With reference to the ‘‘ Applied Mechanics” examination of 
last May, you have expressed the opinion I have heard from 
several students who underwent it, that the ‘‘ Honours” paper 
was not an examination at all in applied mechanics but in 
mechanism, and that it was a very unfair examination in many 
ways. First, where so little choice is given in the way of questions 
as six to be answered out of seven set--these questions should all 
have the same value, as was the case in the ‘‘ Magnetism and 
Electricity” and ‘‘Sound, Light, and Heat” examinations, and 
more es ially so as these examinations decide the Whitworth, 
Royal Exhibition, and other scholarships; b one stud 
might be able to answer question 44 of last examination, value 
75 marks, and not be able at all to answer question 47, value 55 ; 
whereas another student might be in the opposite situation, simply 
from the nature of their various employments and familiarity with 
the different subjects. Question 43 is simply a geometrical trick 
which might take one some time to see through, or the solution of 
which one might fall on straightway, and which when once dis- 


- 





covered could be correctly answered by any student in ten minutes. 
Questions 41 and 42 are easy if properly understood, but 42 I think 
is a little vague, and neither those two nor questions 45 and 47 
are properly speaking what one would expect in an applied 
mechanics examination. Question 46 is, as you say, on an in- 
accurate form of dynamometer, one which caused so much dis- 
cussion in your valuable paper some time ago, 

The advanced and elementary papers are much fairer, offering a 
choice of five out of twelve questions, and the variation in marks is 
not so great, but they are both profusely strewn with mechanism 
questions, with regard to which point | am convinced you have 
rendered distinct service in showing that the subjects of mechanism 
and applied mechanics are sufficiently large and important to merit 
separate examinations. 

It would be overstraining delicacy not to allude to what is perhaps 
the principal point which has been objected to in connection with 
these examinations, viz., that the examiner is also a teacher whose 
pupils are eligible for the various competitions. This, I would re- 
spectfully submit, can hardly be consistently and fairly carried out, 
because the examiner is not acting justly towards his pupils if he 
withholds any information from them which will tend to help them 
to pass the examinations, and he cannot be fair to outsiders if he 
tells his pupils anything they may be examined on which is not 
readily accessible to all, and it almost of necessity limits the scope 
of the examination to the examiner’s works, if he is an author. 

August 7th. WHITWORTH SCHOLAR. 


Sir,—I read with interest and pleasure that very suggestive 
article of yours on the above subject, which appeared in your im- 
pression of the 27th ult. As an honours student who sat at the 
above examination, in May last, I would like, with your permission, 
to give expression to my opinion thereon. 

When taking into consideration the subject of examination in 
applied mechanics, there naturally present themselves to our 
attention tke following two questions:—(1) What ought to be the 
nature of these examinations? and (2) What is the nature of these 
examinations? Now, if a satisfactory answer can be found to the 
first of these questions; or, rather, if an answer, agreeing with 
universally recognised custom, and countenanced by qualified 
authority, can be found to it, and this answer compared with that 
which may easily be found to the second question, it shall then be 
evident whether reform is necessary or not, because reform is or is 
not called for, according as they differ or agree. If there is a 
difference, and its amount and nature can be assigned, there can 
be no difficulty in defining the magnitude and direction of the 
reformation which is necessary. Agreeably with those considera- 
tions, it would appear, then, that the answer to the first question 
should be somewhat as follows :—A fair and impartial test of the 
candidate’s ability to apply his knowledge of the fundamental 
principles of the statics and dynamics of solid and fluid bodies to 
the investigation of the laws of the strength of materials, 
dynamics of machines and hydraulics, And since those 
laws are perfectly general in their application, there could be no 
advantage to any candidate or class of candidates. In support of 
the above assertions, the following reasons may be adduced :—The 
science of mechanics is divided into two great divisions—theoretical 
mechanics, and applied or practical mechanics—and without 
attempting any definition whatever, the distinction between those 
divisions may be illustrated by a few simple examples. From 
theoretical mechanics the student obtains an acquaintance with the 
general theory of the composition and resolution of forces which 
are in equilibrium, with the great laws of motion and their conse- 
quences, and with the principles of hydrostatics ; but it is from 
theoretical mechanics that the student learns how to apply this 
knowledge to the deduction of symbolical expressions, showing the 
laws of variation of the strength of beams, shafts, &c., with their 
dimensions ; the effects of the acceleration of the moving parts of 
a machine, such as the reciprocating parts of a steam engine; the 
tendency of fly-wheels, grindstones, &c., to burst, due to centri- 
fugal tension; the laws of resistance of vessels of various forms to 
the action of fluid pressure. All of which expressions, when com- 
bined with suitable constants, obtained by experiment, furnish 
rules for the guidance of the practical engineer, or for the instruc- 
tion of the student of machine and building construction. To give 
an affirmative answer to the above questions would be virtually to 
confound instruction with discovery. On the other hand, a nega- 
tive answer will fully justify the assertion as to what ought to be 
the nature of an examination in applied mechanics. 

With respect to the second question, a careful examination of 
the questions set for the last few years, particularly the honours, 
would seem to suggest the following answer—a very unfair device 
for ascertaining the extent of a candidate’s acquaintance with the 
examiner’s text-books on mechanism and mechanics. The proposed 
questions being of such a nature, that it is only necessary, in order 
to secure a pass, to have such a superficial knewledge of those 
text-books as will enable him—the candidate—to give a verbatim 
quotation or reproduce a picture from any part of them, the 
subject matter of those questions being, in too many cases, ex- 
— of yor f pieces of mechanism, more curious than useful, 
and of no earthly interest to the majority of students who go 
forward to those examinations. And yet those students are, owing 
to the scanty quantity, as well as the worthless quality of the ques- 
tions set, necessarily compelled to devote a large portion of what 
little time they have for self-improvement to this useless and un- 
profitable study. Why, it may reasonably be asked, should the 
reward of the teacher’s labour, and of the student’s diligence, 
depend so much on the extent to which they are inclined to 
humour the whims of an examiner who evidently exhibits a 
‘‘weakness” for such microscopic examples of mechanism as 
chronometer escapements, fusees, &c., or, to put it more mildly, 
there is certainly a “‘leaning” towards those who have made 
watches and clocks a special study. To sum up, then, my endea- 
vour has been to humbly offer a suggestion as to what ought to 
be, and to show impartially what is, and I cannot see wherein any 
legitimate modification of the one, or justification of the other, 
can seriously affect the conclusion that reform is an urgent neces- 
sity. A COLLIERY ENGINEMAN, 

Cambuslang, August 16th. 


THE FRANKFORT CONGRESS ON INLAND NAVIGATION, 


Sir,—I notice in your issue of to-day a letter signed by the 
‘*Honorary Corresponding Secretaries in England,” and dated, 
strangely enough, ios 2nd, announcing the holding of the third 
international Congress upon inland navigation at Frankfort-on-the 
Maine, commencing on the 19th inst. May I be allowed to point 
out the inutility of an intimation of this character being given at 
such a late period as to practically prohibit many persons from 
attending what will, in all probability, be not only an interesting, 
but also a most useful gathering? I know of two individuals at 
least, in this district, where special attention is just now being 
devoted to ship canal matters, who would have arranged their 
engagements so as to have participated in the congress, if the notice 
now so tardily given had been accorded the same prominence in the 
issue of your journal following the nominal date of the letter 
refe to. Joun 8. Hopeson, 

Rotherham, August 17th. Assoc, Mem. Inst. C.E. 








A SrrayED TorPEDO Founp.—A torpedo that was lost in 
Stokes Bay from the Polyphemus five years ago, was picked up by 
a fishing boat on Wednesday, the missile having been caught in 
the centre of the net. The outer case of the torpedo was consider- 
ably worn, and large holes had been eaten in it by rust, so that it 
was full of sand and shingle, and therefore practically valueless. 
The fishermen’s nets were much torn in hauling the torpedo to 
the surface, and the Government have offered to make good the 





damage, in addition to paying a reward of £5, 
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TO CORRESPONDENTS. 


Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tuk ENOINEER, or containing ques- 
tions, should be accompanied by the name and ress of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of a s comm ti 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies, 

*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

W. H. D. (Southampton).—We cannot notice inventions which have not 
received practical test, 

P. M. B.—You will find the paragraph referred to in the “ Railway Matters” 
column, with a comment, The speed is not more than the engines could and 
did do. See also note in “ Railway Matters” this week. 

C. G. (Manchester).—(1) At as near uniform speed as working conditions 
will allow, (2) Easing for the purpose mentioned is never done at stated 
times, though occasionally it becomes necessary at unstated times. 








GAS TAR VARNISH. 
(To the Editor of The Engineer.) 
Sirn,—Can any of your correspondents oblige me with a recipe for 
making gas tar varnish ? A SUBSCRIBER, 
Norwich, August 22nd. 


FRICTION OF RAMS IN THEIR PACKING. 
(To the Editor of The Engineer.) 

Sir,—Not long ago I tried to get some information as to the friction of 
rams through packing, but it is not yet tohand. The question is whether 
the friction is directly proportional to the diameter and pressure, as stated 
in Rigg’s ‘* Practical Treatise on the Steam Engine,” 59. It appears 
to me that with low-pressure water, say 30ft. to 50ft. head, the coefficient 
of friction is considerably greater than with high-pressure water. Perhaps 
some of your readers would kindly enlighten me. Nemo. 

Angust 21st. 





SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-vearly (including double numbers) .. -. £0 14a, 6d, 
Yearly (including two double numbers) .. -. £L 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

A complete set of THe ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—-Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order, — Australia, Belgium, Brazil. British 
Columbia. British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s. China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings perinch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o’clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Rditor of Tuk ENoinger, 168, Strand. 





THE ENGINEER ~ 


AUGUST 24, 1888, 











NEW WEST COAST DOCKS, 


WE know of no port constructed, or suggested, on the 
West Coast for years past whose promoters had not some- 
thing to say about their new port becoming arival to Liver- 
pool. Barrow was destined, in the expectations of some 
people, to cut Liverpool out entirely, and there is not a 
port in the Bristol Channel the authorities of which do 
not insist that, compared with their place, Liverpool is 
simply nowhere. For our part, we should be far from 
satisfied did any promoter suggest a new port on the West 
Coast without some mention of Liverpool. The poor old 
city of the “ Dicky Sams” is as certain to turn up as the 
dog on the course at Epsom on Derby Day. The newest 
idea in the direction of finishing Liverpool is a suggestion 
for a new dock on the Dee. At first it was the London 
and North-Western Railway Company which had to 
construct the dock ; now it is a syndicate of American 
steamship owners. We did not know before that 
American shipowners were such a numerous body as to 
be able to get up a syndicate amongst them ; they have 
hitherto been unable to get together anything like an 
ocean-going fleet. But it appears that such a syndicate 
does exist somewhere, and that its members have decided 
to construct a deep-water dock at Mostyn. The depu- 
tation sent over by the syndicate were, it is stated, struck 
with the fact that at Mostyn there was a distance of less 
than a quarter of a mile between deep water and the 
main line of the London and North-Western Railway. 
Besides this, Nature has been fighting on the side of this 
American syndicate, for by one of her inexplicable feats 
she has caused the deep water channel of the Dee between 
Mostyn and Llanerchymar to conie “right close to the 
shore.” Could anything be nicer or more convenient ? 
No dredging here; no hunting for a deep-water channel, 
as at Preston; good old Mother Nature brings the 
channel just where the shipowning syndicate can lay its 
hand upon it. Of course Dame Nature may have another 
freak, and take the channel away again. But this, 
competent authorities say, will not happen. It is evident 
that “competent authorities” are less dubious of Nature 
here than they are likely to be of her movements of 
other channels. 

This relying upon a mere unaccountable freak of Nature 
for the selection of a dock site is, to say the least, peculiar, 
and amore credulous way of going to work than we should 
expect from our American cousins; but that some such 
scheme is to the front circumstantial evidence renders us 
almost certain. It will be remembered that some time 
since rumours were very common that an American 
syndicate proposed taking Barrow by the hand, and 
establishing in connection with that port a new service of 
American Dae-as though there were not more than 
enough already—and a large warehousing company. 
Then a line of steamers which had for some time been 
running between this country and the States stopped 
running, pending further, and new, arrangements. Hence 
we are inclined.to believe there is something in the air. 
The question then arises,—Who will be asked to find the 
money which shall bring that something from the air to 
the more substantial neighbourhood of capital and the 
Stock Exchange? Will the English investor be again 
appealed to by Brother Jonathan? Investors on this side 
have hitherto proved such a very productive milch cow to 
our relations across the Atlantic that we should be much 
inclined to answer “ Yes” to the question we have our- 
selves asked. It then remains for us to consider in all 
seriousness this question of further dock accommodation 
on the West Coast, not only on account of the rumoured 
docks at. Mostyn, but on account also of further dock 
enterprise spoken of in the Bristol Channel, at Bream 
Down, near Bristol, at Newport, and at Barry. 

The question to consider is, “Is there any demand for 
increased dock accommodation on the West Coast?” We 
answer unhesitatingly—No! There is Liverpool, far from 
overworked; Barrow, empty; Milford, untried; Swansea, 
comparatively idle ; Cardiff and Newport far from fully 
occupied ; Barry untried, save as regards the “ prave 
oorts” of its promoters, and Bristol, like Oliver Twist, 
ever crying for more, and with as great a capacity for 
accommodating that more as ever workhouse boy pos- 
sessed. These ports are all well situated for doing a big 
trade. They have extensive docks, are well situated as 
regards railway accommodation ; in short, they are fully 
equipped for doing a much larger Transatlantic trade 
than they do now. Then, as regards the important ques- 
tion of pounds, shillings, and pence, how do they stand ? 
There is not one of them a striking financial success, and 
yet in face of these facts there are people sanguine enough 
to suggest further docks on the West Coast. There is no 
demand for any such docks, the coast is over-dockised as 
it is, and unless we are very much mistaken, the ports 
which are now proposing an extension of their existing 
dock accommodation are making a big mistake. Let our 
investing readers bear what we say in mind, let them 
examine the trade returns of the country, and going into 
mere figures, find out for themselves how far existing West 
Coast docks are from being fully employed, and then decide 
whether they will advance any money to dock promoters, 
whether they be composed of American shipowners, Welsh 
company directors, or West-country enthusiasts. We 
have docks enough, and any one advancing money for the 
construction of more will only be playing havoc with 
shareholders in existing dock companies. 





TRACTION ON THE SOUTHWARK SUBWAY. 


From the time of Oersted the attention of inventors 
has been directed to the use of electricity in some form or 
other as a means of propulsion. The earlier inventors, 
such as Pinkus, used “magnetic attraction” asan auxiliary, 
the direct motive power being compressed air, Rather 





more than three years later Thomas Davenport patented 
an invention to obtain rotary motion by means of electro- 
magnets or permanent magnets, or a combination of the 
two; and, so far as we know, Davenport was the first 
inventor who made the use of electricity in this direc- 
tion a laboratory success, Faraday had previous to this 
designed what was really the first dynamo and the first 
transformer. We cannot accept the dictum of Professor 
S. Thompson that the world owes the discovery of the 
reversibility of the dynamo to Professor Clerk-Maxwell. 
The experiments devised by Barlow lead directly to this 
conclusion. The modern dynamo, however, first placed 
in our hands a practicable piece of apparatus whereby to 
make use of an effect long before demonstrated ; and from 
a short time after the introduction of the Gramme machine 
attempts have been made to apply it to the propulsion of 
vehicles, In order to utilise electricity in this manner, a 
triplicate apparatus is required. In the first apa we 
have a steam or other engine to drive a dynamo by which 
the electricity is generated. The electric current so 
obtained is conveyed to another dynamo, or, as it is called, 
electric motor, and from its action mechanical motion 
is obtained. So far, it is impossible to do without 
these three parts of the apparatus, and frequently a 
fourth is added in the shape of an accumulator, or 
storer of the energy required to actuate the motor. It 
needs no further demonstration to prove that generally, 
when the steam or other prime motor can be used direct, 
it is more economical than by using intermediate appa- 
ratus. Such proceeding, however, is not always possible, 
nor sometimes, if possible, is it expedient. In this country 
street traction is principally carried on by means of horses. 
Steam trams are not, however, unknown, but in many 
places they are not tolerated, and the question of horse 
v. electric traction is rapidly forcing its way into promi- 
nence. The report that the management of the South- 
wark subway incline to the use of electricity rather than 
cables brings the question into the domain of practice. 
Such a subway is, perhaps, the most favourable field that 
could possibly be devised for electric traction, and, accord- 
ing to the experience gained in America, the system that 
could be used therein is the cheapest and most economical 
as regards maintenance that has yet been devised. Un- 
doubtedly, the overhead method of conducting the current 
from the generator to the motor would be used, and there 
is no necessity for the fourth part of the apparatus, 
namely, the accumulator. The initial cost of the overhead 
system is about one-tenth of that requiring an under- 
ground conduit, and its working presents few difficulties 
of any kind. There is, however, an unknown quantity to 
be considered in the question of maintenance, which elec- 
trical engineers are rather inclined to ignore. They depre- 
ciate plant with the customary impartiality, but there isa 
constant source of loss in leakage that is seldom or never 
taken into account, and with an overhead system in a damp 
place, the leakage will be comparatively large. How 
large cannot be ascertained from calculation, but it will 
very probably reach in many instances as much as 10 per 
cent. This means that for every 500-horse power 
required at least another fifty must be produced. It is 
by the neglect of such considerations as this that the 
estimates of sanguine electricians point to an El Dorado 
upon paper if only their scheme be adopted and horse- 
flesh abolished. Putting aside this question of leakage 
for the moment, and assuming that the efficiencies of the 
dynamo and motor approach 90 and 80 per cent. 
respectively, this would give at the axle of the motor 
about 72 per cent. of the power put into the axle of the 
dynamo; but supposing such a leakage, we should get 
only about 65 per cent., so that the stationary engine 
must develope proportionally greater power to haul 
through the intermediary apparatus than would be 
necessary if it could be applied direct. On the other 
hand, it does not follow that the cost of generating the 
required power is proportional to the increased power ; 
nor is the initial cost of the rolling stock as great with 
the one system as with the other. These figures differ 
from those given in various reports, and especially with 
those of Mr. Kapp in regard to the experimental Lineft 
line on the West Metropolitan. There the leakage was 
only about 1 per cent., and Mr. Volk, at Brighton, has 
found the leakage to be comparatively small—from 2 to 5 
per cent. It is quite evident, however, from other con- 
siderations, which need not be entered into, that neither 
Mr. Volk’s nor Mr. Lineff’s lines furnish a criterion upon 
which to base figures that will hold good in ordinary 
practice. We have before us details of a light installation 
where the leakage approaches at times 20 per cent., and 
greater care is supposed to be exercised in such an 
installation than would be necessary in tramway work. 

Mr. Kapp’s estimate as to power required is, that on a 
similar line to that of the West Metropolitan, a full-sized 
and fully loaded car would weigh about 6:4 tons, and 
running at seven miles an hour requires 74-horse power— 
that is about 1:2-horse power per ton. In all that con- 
cerns horse-power required for propulsion the underground 
and overhead systems are alike ; in fact, it may be taken 
that the differences between the two systems are practi- 
cally two ; first, there is the initial cost of the channel, 
which is estimated by Mr. Lineff at £2000 per mile, while 
the cost of insulators, brackets, &c., in such a place as the 
Southwark Subway, should not exceed one-tenth of this 
sum ; then, with the channel there is the greater subse- 
quent cost for examination and repairs. Of course, Mr. 
Lineff’s estimate is very favourable to himself, as he 
gives the case of a three-minute service by horses as 
£18,340 per annum; by electricity, £8071. This cost 
makes the horse car mile 6°87d.; and the electric car mile, 
3°02d., but, as a matter of fact, this estimate is about 2d. 
per horse car mile more than is actually paid by some tram 
companies, showing conclusively that such figures must 
be taken cum grano salis, 

The figures in the report of Mr. Kapp, to which we 
have so largely referred, are based upon actual experi- 
ments, and it will be seen that according to his results 
the tractive force reaches about 50 lb. per ton on this 
experimental line, It is generally accepted that it may 
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be anything between 20 1b. and 60 Ib., according to the 
conditions of the rails; but we should hardly have ex- 
pected so high a figure upon an experimental line. The 
formula used by us to check these calculations is that 


. wn k . ) 

: : caine = , : 

given by Mr. Sprague: H.P. 335 (oa + sin. @ ), where 
w = weight in lbs.; 2 = miles per hour; / = resistance 
to traction in Ibs. per ton on the level; and @ = angle of 
grade, Our aim in this article has been more to illustrate 
than to criticise; to point out that the unknown quantity 
in electrical work is in leakage, and that leakage is a 
maximum in damp places. Further, that experimental 
proof has been given of the very high resistance to trac- 
tion in this class of work, and that the overhead conduct- 
ing system is far cheaper than an underground system. 
Considering these points in connection with the applica- 
tion of electricity to traction on the Southwark subway, 
in the first place the condition of the rails should be 
fairly constant, and thus the power demanded for haulage 
should also be constant. The installation of the system 
should be economical, because the overhead conduction 
can be used, though unless care is taken leakage will 
necessarily be great, as the tunnel must be more or less 
damp. Altogether the subway seems to be better adapted 
for electric than for any other system of traction, and if 
the electrical engineers fail to make it successfnl here, 
they cannot hope to compete upon ordinary lines when 
the conditions are less in their favour. 





MINES AND ACCIDENTS, 


Amoncst the reports of the inspectors of mines, that of Mr. 
Ralph Moore, for East Scotland, has some features of special 
value. He gives not only the bare summaries of accident and 
of output, but also details of considerable engineering and com- 
mercial interest. There is a table of the non-fatal accidents, for 
instance, divided according to the classes of mines, and in which 
the rather heavy percentage of the non-fatal accidents at the 
oil-shale mines is apparent. Again, a table of the loss of life 
by accidents from falls of roof and sides is given for a number 
of years, with the proportion that these accidents bear to the 
varying output of coal, so that the true average life loss from 
these causes is shown clearly. And two tables show that whilst 
during the last five years the number of fatal accidents has tended 
downwards, yet the same cannot be said of those which have not 
terminated fatally. The number of miscellaneous underground 
accidents of the latter kind have especially advanced, and the 
table of which we have spoken is very useful as placing on record 
the growth or reduction of accidents, and the kinds which 
fluctuate, and thus directing attention to them. Again, the 
accidents are classified under the heads of the counties in the 
district, and the quantities worked by the long-wall method and 
by the stoop-and-room method are given, so that the facts are 
recorded from which in the future some deductions may be 
drawn as to the relative safety of the two methods. As the 
death-rate at the mines of East Scotland is above that of the 
United Kingdom on the average, the value of this exhaustive 
treatment of the official figures is apparent. In addition to 
these tables we have named, there are some very interesting 
details of the ventilation of the mines, in which the use of the 
ventilating fan is growing. The first of these seems to have 
been introduced twenty years ago at Rosehall colliery; in 1873 
there were seven fans, and now there are no fewer than 186. 
There was twenty years ago some 40,000 cubic feet of air per 
minute sent into the mines by fans, and now there is, it is 
believed, approximately seven millions of cubic feet per minute 
so sent into the mines, or an equivalent of 345,600 tons daily. 
Thus for every ton of coal raised from the mines, some eight tons 
of air are sent in by the ventilating fans. This is one of the 
most marvellous proofs of the growth of mechanical ventilation 
in the mines of East Scotland, and it is a piece of infurmation 
which adds value to the report we have quoted it from, and 
which must convey to all minds some better idea of the immense 
extent of the provision made for the miners. The new Act is 
now in operation, and its results will be looked for with some 
interest. There are fuller powers given now to those who have 
the official supervision of the mines, and it will be well if they 
are used as judicially as have been the powers under the old 
Act. But it is necessary that the officials should give more care 
to the presentation of the information they obtain, and in some 
respects the report to which we have referred may act as a model. 
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The Testing of Materials of Construction: a Text-book for the 
Engineering Laboratory, and a Collection of the Results of 
Experiment. By WituiaM CawTHORNE Unwiy, F.R.S., M. Inst. 
C.E., Professor of Engineering at the Central Institution, &c. 
London: Longmaus, Green, and Co. 1888. 

Ir is fortunate for engineers that Professor Unwin’s 

familiarity and sympathy with practical engineering 

requirements have caused him to give to this book a 

character and a value far greater than its title indicates. 

It is really a treatise on the strength and other properties 

of structural materials, particularly the chief metals and 

alloys, stones, concretes, and wood, and as such it has a 

very high value, because it contains a typical and repre- 

sentative collection of results of experiments on the 
mechanical properties of materials, a collection made, 
verified, and arranged with evident consideration of 
engineers’ requirements. The proper treatment of the 
subject of the mechanical properties of materials 
necessarily involves a consideration of the means by 
which those properties are ascertained and investi- 
gated; and this leads to critical descriptions of the 
machines and apparatus employed, of their special uses, 
and of the methods of using them. The results of the 
use of these apparatus comprise what is now perhaps the 
most satisfactory collection of modern experimental data 
for the use of engineers. There is no doubt that the 
methods of obtaining these values should be understood by 
those who use them, so that, considered as a book for 
engineers, the five chapters that are devoted to the 

description of testing apparatus may be looked upon as a 

very useful addition to the book as one on the strength of 

materials. For the engineering laboratory these chapters, 
especially if we add that on stress-strain diagrams, are of 
particular interest, although for most students, unless they 





are to spend their lives in verifying Professor Unwin’s 
figures and statements, a book of half the comprehensive- 
ness of that before us would be equally useful. Only a 
few can be expected to spend a large fraction of their 
student period at the testing machine, or in the minute 
study of the subtler properties discovered by it. Hence 
the importance of this very comprehensive book, it must 
be repeated, lies in its great value as a modern and accu- 
rate text-book on the strength of materials for the use of 
engineers. 

The modern necessities which force the constructor 
always to use materials to the greatest advantage, or the 
least quantity to effect a given object, have made a more 
exact knowledge of the strength, elasticity, and behaviour 
under various conditions, of the materials, a first necessity 
for engineers in several branches. There are, however, 
eases in which with the best possible disposition of mate- 
rials for obtaining sufficient and ample strength with the 
least quantity, may not be the most advantageous policy. 
Structures subject to varying stresses, especially if the 
variation is large and irregular, may, as modern experi- 
ments and observations of which numerous examples are 
given by Professor Unwin, become rapidly weak, and give 
way under loads for which their strength was originally 
ample, and much less than the same structure would carry 
with perfect safety if static. For instance, the permanent 
weight of the Conway Bridge is so great as compared with 
the rolling load, that it is safely subjected daily to stresses 
calculated to reach 7 tons per square inch, or what Pro- 
fessor Unwin puts at nearly one-third the breaking stress 
—if breaking, then breaking strain. But ordinary iron 
bridges are not subjected to more than 5 tons stress per 
square inch, and short spans are net very many years 
safe even with this. This being the case, the question 
arises, where is the balance of advantage between the lighter 
bridge of lesser cost and mntenehe tie, and the heavier 
bridge, greater cost and longer life; because the most 
effective application of the elastic properties of materials 
and sections will not overcome the effect of greatly varying 
alternations of stress. An exact knowledge of the strength 
and behaviour of materials under stress is essential, but it 
is very questionable whether there is much importance, 
from an engineering point of view, in a good deal of the 
modern minutiz in the testing; for although, as Pro- 
fessor Unwin points out, there can, on the one hand, be no 
real need for an allowance of from 400 to 1100 per cent. 
for mere contingencies neglected in calculating the stresses 
in a structure, the limit of elasticity after all remains the 
safe limit of working; but as this varies with the range 
of variation of stress, it remains an uncertain quantity, 
and in any actual case the maximum range must be 
assumed; and thus the large allowance for such struc- 
tures will continue to be made. Wohler’s experiments, 
and others quoted and reduced by Professor Unwin, help 
to remove this uncertainty, but it can only be said to be 
lessened. If this is the case, it is perhaps not necessary 
to discuss the question of whether the elastic limit or the 
yielding point should be considered the greatest working 
limit. The author very properly calls attention to the 
necessity for making full allowance for the difference be- 
tween the actual strength of large sections and the strength 
as indicated by tests of small pone ; but he sympatheti- 
cally remembers that nearly all engineering structures are 
compound, and variations in elasticity in the materials 
tend to diminish the variations of stress in the parts. 
The author, however, thinks that probably a lower limit 
of stress should be adopted for compound than for simple 
structures. This is hardly a conclusion based upon ex- 
perience, and if a railway axle is taken as the simple 
example, it will be found to have an enormous factor of 
safety under any reasonable assumptions that can be 
made in any estimate of the stresses to which it is subject. 
One is tempted to follow Professor Unwin through his 
very interesting, and to engineers useful, book, but it is 
not always that a pleasure may be indulged in. 





Watts’s Dictionary of Chemistry. Revised and entirely re- 
written by H. F. Morey and M. M. Pattison Muir. Vol. L, 
8vo., pp. 752. London: Longmans and Co. 1888. 


TWENTY-FIVE years have elapsed since the commencement 
of the monumental work with which the name of the late 
Mr. Henry Watts, F.R.S., is inseparably associated. This, 
starting from small beginnings—it was originally intended 
as a revision of the earlier work of Dr. Ure—grew up by the 
addition of supplements periodically issued to a total of 
nine large volumes, the last of which aoe in 1881. 
By that time, however, very considerable changes had 
been made in chemical methods and reasoning, so that a 
new edition, ina condensed form, became desirable, and 
this was undertaken by Mr. Watts, who had prepared 
instructions for contributors, and written sixty-three 
pages of the new text, when his death, which all chemists 
deeply lamented, stopped the work, and the completion 
was entrusted to the present editors, Mr. Morley taking 
the organic and Mr. Pattison Muir the inorganic por- 
tions. In order to keep it within the not very cramped 
dimensions of four volumes of 750 pages each, the scope 
of the work has been considerably restricted, what was 
originally “A Dictionary of Chemistry and the Allied 
Branchesof other Sciences” now becoming one of chemistry 
alone, and all references to processes of chemical tech- 
nology are removed. These latter subjects are, however, 
intended to form the basis of a companion volume on 
technical chemistry, to be published under the editorship 
of Professor Thorpe, F.R.S., and which will no doubt be a 
very welcome addition to the libraries of many of our 
readers. 

Even with the restricted range prescribed as above, a 
very condensed style has become necessary in order to 
deal with the large mass of material to be included in the 
new edition. Descriptions are given in few words, for- 
mule are frequently used instead of names printed at 
length, and an exceedingly capital system of abbreviation 
is employed in describing the physical and chemical con- 
tents of individual substances. These, although 


puzzling at first sight to the casual reader, are easily 











understood after a little study, and the saving of space 
due to their use is certainly very considerable. 

Apart from the systematic descriptions in alphabetical 
order, a series of short general articles have been added 
on classes of elements and compounds, such, for instance. 
as “Alkalis, Alkali Metals, and Alkaloids,” in which the 
leading features of the different members of that group 
are compared and contrasted, These are among the most 
welcome additions, considered from the point of view of 
those readers who are not professional chemists ; and the 
very thorough way in which Mr. Muir goes into the 
question of the thermo-chemical relations of the different 
substances — out prominently the constantly increas- 
ing inter-dependence of chemistry and dynamics. In a 
future volume we are promised an article by a group of 
specially qualified authors on physical methods used in 
chemistry, which will no doubt be of great interest. 

After much consideration the editors have decided to 
omit details regarding analytical processes, on the ground 
that the new edition is not intended for the use of the 
analysts in the laboratory. We think this is to be 
regretted, as likely in some degree to restrict the useful- 
ness of the work, and the decision seems to be somewhat 
illogical, as a general article on “Analysis in its 
Methodical Aspects” has been included. This is con- 
tributed by Professor Dittmar, and reproduces much of 
the matter contained in_ his pes ie treatise on 
“ Analysis,” which we noticed some time since. Among 
the articles which can scarcely be said to be in keeping 
with the scheme of the work as laid down in the intro- 
duction, are those on “ The Atmosphere” and “ Bacteria,” 
contributed by Professor Thorpe and Professor Ray 
Lankester respectively. They are, however, none the less 
welcome on that account, and the editors are wo be con- 
gratulated upon having in these instances departed from 
their severe original programme, a departure which will 
no doubt be often repeated in the volumes to come. The 
crystallographic data do not appear in all cases to have 
been brought quite up to the latest information. This, 
however, is acomparatively small blemish upon a work of 
the highest excellence, in which the joint labours of 
editors and contributors and the enterprise of the pub- 
lisher have resulted in a worthy addition to English 
scientitic literature. 


A Text-book of the Steam Engine. By ANDREW Jamreson, Third 
edition. London: Charles Griffin and Co. 1888. 


Tuis third edition of this student’s text-book has been 

published a short time, but this has been useful to test 
its improvement upon the first edition, of which we were 
able to speak in the most favourable terms, The addi- 
tions and emendations in the new edition are of a very 
tangible kind, new pages having been inserted in the 
chapter dealing with distribution of steam in the cylinder. 
New diagrams have been engraved, and improvements 
have been made in those which were previously used, for 
showing the relative positions of piston crank and 
slide valve at any part of the stroke of the former. 
Seaton’s diagram has been improved, so that the student 
has now no difficulty in becoming complete master of the 
movements and positions of valve, excentric and piston, 
for simple valves. But although the slide valve Sak iaaes 
diagrams are well treated, the book is like so many 
others on this subject; only the simple valve is treated. 
No example is given of any form of an expansion 
valve, although few engines of the best kind are now 
made without one. To learn all that is necessary con- 
cerning the single valve is tolerably easy now, but the 
student remains very much in the dark concerning even 
the simplest form of double valve, such as, say, the 
Meyer valve, which is so very much used in one form 
or another. In Chapter XVII. the inertia of moving 
parts is treated chiefly by an extract from a paper in 
the “Proc. Inst. Civil Engineers,” vol. ]xxxiii., by Mr. 
Imray. There is very little to object to in Mr. Imray’s 
par: but Prof. Jamieson, now that he has had time to 
ook at his book as a thing only requiring finishing 
touches, might have done useful work by simplifying 
the treatment of this subject. The extract, if used at 
all, from Mr. Imray’s paper needs for student's purposes 
a good deal of explanation, and the piece that is also 
given concerning an inertia diagram for a Westing- 
house engine might as well not be there if without 
explanation. At the end of the chapter a note 
is now given which helps the student by giving 
a clue tothe whole. If this chapter were written quite 
anew it would be a useful part of the book, for high 
speeds are becoming not only common but necessary. 
The Westinghouse engine that is mentioned is stated to 
give 79°1 indieneed hcrse-power and 71 brake horse-power. 
To trace some of the 8-horse power that is consumed in 
working the engine itself (an engine with a 12in. cylinder, 
12in. stroke, and 30J revolutions) would interestingly 
occupy a student. 

Some modification of the treatment of the question of 
clearance is necessary, for the fact that the clearance volume 
reduces the ratio of expansion, is not necessarily of itself 
a cause of loss, especially when the apparent ratio is 
large. The greater cause of loss is due to the admission 
of the clearance volume, which does no work until expan- 
sion commences; and further it is due to the impossibility 
of using compression sufficient to fill the clearance space, 
or nearly fill it, without a great deal of lost work. 

Professor Jamieson follows all other writers of text- 
books concerning the Carnot principle, and makes the 
usual statement that the efficiency of a steam engine must 
be proportional to the range of temperature employed. 
It will soon be understood that with steam this is not true; 
the work done by expanding steam is not propor- 
tional to the range of temperature. It is not even 
approximately so, for as between steam expanding from 
100 lb. to 50 1b., and from 350 Ib. to 3001b., it varies about 
40 per cent. The actual efficiency increases much more 
rapidly than the range of temperature, and it will pro- 
bably soon be recognised that the great actual efficiency 
of high-pressure steam is due to the fact that at the 
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higher pressures the work represented by the expanding 
steam is more nearly proportional to the units of heat 
used than at the lower pressures. 

In the chapters on boilers some additions are still 
wanted to enable a student to gain a more satisfactory 
notion of how and with what values to proceed to set 
out or proportion a boiler. 

At the end of the book some necessary additions on 
calorimetry and the thermics of steam are given. 








A FLIGHT ON THE WEST COAST. 


Ir is not the fault of the daily press if the fast West 
Coast train from Euston to Edinburgh is unpopular. 
The 10 a.m. train runs from Edinburgh to Euston, 400 
miles, in eight hours, and editors and correspondents have 
alike exhausted their powers in describing this run as 
something beyond expression dangerous. We have been 
told of a fireman paralysed with fear on the running 
board, of the distress of drivers and firemen, while the 
perils incurred by the passengers are enough to appal the 
stoutest heart. The plain fact, divested of all this ter- 
rorising romance, is that a more agreeable journey it is 
impossible to make. The railway carriages are perfec- 
tion; the road is as good as it can be, and the utmost care 
and vigilance are observed to render the trip safe. No 
yortion of the run is made at speeds higher than have 
[oretolore been common enough. The entire difference 
lies in the circumstance that there is less slow running, 
and fewer stops than usual. Nothing will make the 
truth plainer than the statement which we append of the 
run of the 10 a.m, from Euston, on Friday, the 17th inst. 

The train consisted of four eight-wheeled composite 
coaches, weighing about 80 tons, including passengers and 
their luggage. There were fourteen compartments and 
eight coupés, the luggage being carried in lockers, as is 
usual on the North-Western, The train was the joint 
stock of the London and North-Western and the Cale- 
donian companies, fitted throughout with the double 
automatic vacuum and Westinghouse brake system. 
First, second, and third-class passengers are carried by 
these trains at the usual fares, r 

The train was taken from Euston to Crewe without a 
stop by the Waverley, an outside-cylinder single-wheel 
engine of the Lady of the Lake class, built in 1863. It is 
noteworthy that a locomotive, twenty-five years old, 
should be found perfectly adapted for this latest develop- 
ment of railway travelling. In the annexed table the times 
of passing the stations named are given to the nearest half 
minute, which is sufficiently accurate. It will be seen 
that 10 minutes were occupied in running the 5} miles 
to Willesden, which includes the heavy climb to Chalk 
Farm, and for a long period the train was steadily 
behind the sixty-mile-an-hour rate by about 8 minutes, 
the thirtieth mile-post from Euston being passed exactly 
38 minutes after 10; the fifty-mile post 57 minutes after 
10; and the sixty-mile post 90 minutes after 10. We have 
given in different places the fastest quarter-miles run. 
The quarter-mile was never done in less than 14 seconds 
on this section, or at the rate of 64°26 miles an hour, and 
this very rarely. The fastest bit run was perhaps from 
Tamworth to Lichfield, 8 miles in 7 minutes, or at 68°58 miles 
an hournearly. The eight-wheeled coach ran so steadily 
that there was no oscillation, and a wonderful absence of 
noise. The train reached Crewe at 12.57, the average 
speed having been 53°57 miles per hour. 

At Crewe the Waverley was exchanged for a new 
engine, the Lightning, built from Mr. Webb’s designs at 
Crewe in 1888, This is a four-coupled inside-cylinder 
engine, of admirable design and proportions. It 1s note- 
worthy that the compound system is not used for this 
flying express. The train left Crewe at 1.2 p.m. The 
run to Preston was made at a permanently high but not 
excessive velocity, 51 miles in 57 minutes, or at the rate 
of 53°6 miles per hour, <A stop of twenty minutes is 
allowed at Preston fordinner. The train left at 2.22, and 
ran at high speed until the incline was reached, but up 
this bank from Tebay to Thorpe, on the steepest part of 
the incline, 1 in 75, the Lightning took its load at the rate 
of a quarter of a mile in 28 seconds—31'8 miles per hour. 
On the falling gradient from Shap, however, some very 
fast time was made. The highest velocity attained was a 
quarter of a mile in a little over 13 seconds, or at the rate 
of 69°24 miles an hour, But even at this speed there was 
no violent oscillation, and it was difficult to believe that 
the train was running at more than the normal 60 miles 
an hour. Carlisle was reached at 4 p.m., 3 minutes before 
time, 98 minutes being required to run 90 miles, or at the 
average speed of 55:0 miles per hour. It will be seen that 
on this run, as on that from Euston to Crewe, the train 
was just 8 minutes behind the sixty-miles-an-hour rate. 

At Carlisle the train was handed over to the Caledonian 
Company, and taken thence to Edinburgh by the splendid 
Caledonian engine built from the designs of Mr. 
Drummond, and already illustrated in our pages. This 
engine runs up hill and down dale with the running lever in 
the first notch from the centre, and is a wonderful climber, 
doing half a mile on the worst part of the Beattock bank 
in 45 seconds, or at the rate of forty miles an hour, 
while between Lockerlie and Whamphray a quarter-mile 
was run in 13 seconds, and half a mile in 28 seconds. 
In several places the line runs through plantations, the 
low growth of trees, aspens or alders, so close that their 
boughs almost brushed the carriage windows as the 
train rushed past at high speed. These trees were bent 
in the opposite direction by the fierce blast of air moving 
in the opposite direction to fill up the vacuum left by the 
train behind it. The train steamed into the central 
station, Edinburgh, at 5.57, or three minutes before its 
time, 109 minutes for 101 miles, or at the rate of 55°5 
miles per hour. Here again it will be seen ‘that the 
train was just nine miles behind the sixty miles an 
hour rate. 

As to the policy of running races on the East and West 
Coast lines we have nothing to say. That is an affair for 
the companies to settle. But we have no hesitation in 





saying that so far as safety and comfort are concerned, 
the flight on the West Coast leaves nothing to be desired. 
The run is a perfect triumph of skill; and it is quite 
certain that the utmost has not been done that can be 
accomplished. Yet, after all, is it really worth while to 
save half-an-hour in the run of 400 miles? We very 
much doubt that it is. 

The sympathy extended by a section of the public to 
the drivers and firemen is about as well placed as it 
would be were it expended on the jockeys who ride the 
Derby. To drive one of the flying expresses is the 
highest pinnacle of honour to which a driver can 
attain, and not the least enjoyable moment of a man’s 
life is that when he draws up to the platform with 
three minutes’ time to spare, and finds himself and his 
engine the centre of attraction for an admiring crowd. 








ae Miles from Time, 
Station. Euston. a.m. 
h m. 
MS hiss. eis 5s Gag ene 4 lee 0 10 0 
Willesden ... dd’ “ale eae 54 10 10 
Harrow 11; 10 16 
Pinner... 13 10 183 
i ee 16 10 21! 
King’s Langley... ... ... 21 10 27 
Checked for - ie Aa — _ 
Boxmoor Gene ane ete 244 10 32 
30 mile post 30 10 38 
IES co Site ots) avs. a 314 10 395 
One mile run in 58 seconds - — 
40 mile post ait 40 10 48 
Bletchley ... a oe ee 10 543 
LS ee ee 10 57 
OS re 60 i ae 
Blisworth ... 63 ll 143 
Weedon... 694 11 18 
80 mile post... ... 80 11 30 
Checked by signals ... _ _ 
| oa 823 ll 34 
Nuneaton ... 7 11 50 
Atherstone... 102} ll 55 
.m. 
Tamworth ... 110 3 14 
Lichfield 118 . 12 & 
Rugeley 5 124} . 12 165 
ore omen 127 . 2 
Stafford, slowed through 1334 12 28% 
146 mile post ... ... 146 . 12 48} 
OS ee eee . 12 48 
One mile in 55 seconds ... ... 1.0 — wae 
Stopped for Crewe 158 12 57 
Stop _ 12 58 
Started -- 1 2 
Hartford ... 1695 1 16 
Acton Bridge ... 172: 1 19 
Preston Brook .., 1765 1 23 
Warrington 182 1 28% 
Wigan... 194 1 42 
Euxton OE Re 1 525 
PIO OME. cs es we 1 59 
Preston, depart — 22 
Lancaster ... 230 2 40 
Milnethorpe iy Pistaaeeheani,” aac) ed 2 523 
Cara 3 45 
Grayrigg nee _ 3 14 
to, oa ee 3 20 
Up 1 in 75, 3 mile in 28 seconds ... — _ 
ee OO a eee a ret 3 313 
One-quarter in 14sec.,do.in 13sec, — -— 
Penrith Sy et ss aaa 2813 3 42 
Calthwaite ... — 3 50 
Southwnite... ... ... «.. -- 3 53 
Quarter mile in 14 seconds — — 
a 3 554 
Quarter mile 13 sec., do. 13 sec. .... — — 
Carlisle, arrive, 3 min. before time “2993 . 4 0} 
Carlisle, depart... Sige Ane ae 4 84 
Kirkpatrick 312} .. 4 224 
Ecclefechan 319... 4 29 
BOM ins, cas ne. ead, 7 sees 3252 .. 4 35 
4 mile in 13 sec., 4 mile 28 sec. _ -- 
re ee 33 4 423 
Quarter mile in 14 sec. ... —. —- 
er 339} . 4 474 
miles, 17 sec., 20 sec., 21 sec. -- — 
alf mile, 45 seconds es on ee _ 
Elvanfoot ... ‘ Wea in OS Oe 
Abington ... Weta. & § 
Carstairs Sea alike Te ww ax, 0 
Edinburgh ... ... ... Ce. 3. BS 


In another impression we shall give sections of the whole 
line, showing the relative work done on the different sections. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Greece: Projected vailways.—The United States Consular 
Agent at Pirsus reports:—There is considerable talk about the 
construction of new railway lines in Greece, a few particulars of 
which may be of interest, especially to contractors. An exten- 
sion of the Pirri-Peloponnese line from its completion at Patras 
to Pirgos is being rapidly pushed on, and will be ready for 
traffic by the end of 1888, A line is projected from Mitons- 
Nauplia to Calamata, right across the Peloponesus, 1554 miles 
long, with a gauge of 3ft. 34in, to be built in accordance with 
plans and specifications drawn up by engineers of the French 
Mission to Greece, to be State property, and worked under the 
immediate supervision of State officials. Another line is pro- 
jected between Missolonghi and Agrinion, 274 miles long, with a 
gauge of 3ft. 34in. A Belgian firm has offered to build and 
equip the line for about £150,100, the line, which is to be a 
State line, and more for military than commercial purposes, to 
be ready for traffic in 1890. 

_Russia: Trade of Batoum in 1887.—The commerce of this 
port has remarkably developed, both in quantity and value, 
during 1887, owing to the greatly increased export of petroleum 
products. The import trade does not appear to have been 
affected by the abolition of the free port, having increased in 
value by £10,300, or 2% per cent. ; but this total increase is in 
the importation of caustic soda, pine planks, and tin-plates for 
preparing cases for the petruleum industry, which rose by 
£88,200, or 123 per cent., while all other foreign articles 
diminished by £77,900, or 24 per cent. British shipping and 
trade at this port have considerably increased, the tonnage 
having risen by 17,809 tons, or 17 per cent., while that of all 
other countries diminished by 56,388 tons, or 10} per cent., and 
the value of imports by £71,000, or 68} per cent. British 
imports, 42}? per cent. of the whole, are caustic soda and tin- 
plates, the demand for which is likely to yearly increase. The 
imports of the latter increased by 4140 tons, or 148 per cent., 
the price remaining stationary, at £150 per ton, Other British 


goods, such as coal, hardware, &c., have less and less chance of 
profitable competition with articles of Russian production. 
The export trade might profitably be extended by British 
merchants, but it would be of little avail, and yield very 
doubtful profits, if they were to send simply from home their 
orders for purchases. To secure profitable and regular busi- 
ness people must establish themselves in the country, and deal 
as much as ible with the native producers. British 
merchants should dismiss the notion that this port is a market, 
the real markets of this country being in the interior, near the 
centres of production in the different districts of Trans- 
Caucasia. Batoum is simply the. shipping-place where mer- 
chandise to and produce from the interior nust necessarily pass 
through. The system of commerce has changed for the better 
in expedition and organisation, owing to the substitution for 
numerous small and more or less moneyless traders of the 
Rothschilds, now firmly established at Baku and Batoum, and 
trading under the name of the Caspian and Black Sea Company 
of Petroleum Industry and Trade. The principal export from 
Batoum is petroleum products, which increased in 1887 by 
95,300 tons, or 564 per cent., the price in both years being the 
same—£4 per ton. The comparatively new direct petroleum 
trade between the Caucasus, India, and partly China, is an 
event of enormous commercial importance and interest, the 
successful development of that trade having made the two last 
years the most memorable in the history of the commerce of the 
country. Last year twelve ships under the British flag left this 
port direct for Bombay, Calcutta, and other Indian ports, and 
Hong Kong with about 780,900 cases, or 27,800 tons, of 
kerosene. There are now eleven tank boats specially built for 
the carrying of petroleum in bulk, nine under the British flag 
and two under the Russian, the former taking from this port in 
1887 87,000 tons of petroleum products. As the working 
capacity of the railway from Baku to this port has been con- 
siderably and is to be further increased, the stowage works at 
Batoum numbering forty-eight, holding 74,000 tons, and more 
pipe lines connecting the same with the harbour might easily be 
added ; the number of tank boats is sure to increase. On 
the completion of the Suram tunnel, or the realisation of the 
scheme of a pipe line from the Caspian to the Black Sea, or at 
least from Mikhaelovo over the Suram range, the trade in 
tank boats should assume enormous proportions. This shipping 
petroleum in bulk, though highly advantageous to the trade at 
large, has been developed at the sacrifice of the interests of 
vessels fit to carry that product in cases or casks, as is proved by 
the decrease of sailing vessels at this port in 1887. The export 
of manganese has been less extensive and much less profitable, 
the quantity exported having decreased by 17,400 tons, or 60 
per cent., and the average price having fallen from £2 10s. per 
ton to £1 15s. per ton in the latter part of the year, the 
immediate cause being the successful development of the 
manganese mines in Chili; but the real drawback precluding the 
manganese traders from competing with those of Chili is the 
absence of proper means of transport, but to remove this 
drawback the construction of a narrow gauge railway from the 
mines to the nearest station on the Trans-Caucasian Railway 
has been suggested. 

Russia: Trade of Berdiansk in 1887.—There was no im- 
provement in imports last year, the direct imports were 
almost nil, the foreign produce required being obtained in- 
directly. Foreign agricultural machinery was again completely 
neglected, though the home-made found ready purchasers. 
The day of the foreign producer seems to be over as far as this 
district is concerned; and it is surprising that similar results 
are not so distinctly noticed in other parts of South Russia, 
where the sale of American machinery still goes on. The im- 
portant Agricultural Exhibition held at Charkoff during 
September has given much satisfaction, and will tend to greatly 
encourage home production. Specimens, consisting of chaif 
cutters, mowers, ploughs, reapers, wine presses, and other 
articles were sent from one of the agricultural machine works 
in this town, and obtained prizes. Chaff cutter knives and 
reaper knife sections are received from Sheffield; but even 
these articles are likely to be soon ousted out of the market by 
an enterprising firm in the North of Russia, who guarantee an 
equally good article at a less price. Some large purchases of 
land containing iron ore and other minerals, about twenty 
miles from this town, are reported. It is said to be the inten- 
tion of the buyers to start some very important mines, the 
district being very rich in minerals. Some very satisfactory 
results have been obtained in the artesian well boring at 
Melitopol, conducted by some Englishmen. Abundant good 
water has been found at a depth of 900ft. with tubing of 2in. 
The discharge is calculated at about 15,000 gallons per twenty- 
four hours, the height of the jet of water being about 45ft. 
The total cost with reservoir will be about £1400. The water 
question at most of the towns in this part of Russia is a very 
important one, the supplies being obtained from wells of 
questionable capacity, and very liable to pollution. Judging 
from the numerous catalogues and other correspondence con- 
stantly reaching this Vice-Consulate, English manufacturers 
appear to be now more desirous of bringing their goods before 
the foreign public. Every effort is made to place these papers 
before the interested parties, and business may in course of 
time result; but the chances thereof are small, the frequent 
visits of travellers for German and Polish firms appear to be the 
means of supplying almost every want, and added to this, their 
prices are always quoted in roubles. 

Western Australia: Customs tariff—Free list : Coal, coke, and 
patent fuel; fire engines ; immigrants’ instruments of trade 
and tools not exceeding £10 in value per immigrant ; iron, bar, 
galvanised, sheet, hoop, pig, plain, plate, rod, sheet, unworked ; 
machinery for boring for coal, minerals, and water ; rails and 
fastenings for railways and tramways; steel, unworked. 5 per 
cent. ad valorem: Anchors; anvils ; boilers, land and marine ; 
boiler tubes ; brewery and distilling plant ; cables and chains ; 
copper, rod, sheet, and wire ; diving apparatus ; engine packing ; 
forges and bellows; galvanised wire rope; iron gas, and 
water pipes ; machinery—agricultural—-including chaff cutters, 
harrows, horse rakes—parts of, horse powers, moulding boards; 
mowing, reaping, and sowing by horse-power ; threshing and 
winnowing machines ; ploughs ; ploughshares ; rollers; scari- 
fiers ; machinery for crushing quartz ; flour mills ; separating 
cream ; printing presses and type ; smelting plant and material ; 
steam engines, and parts of ; plate and block tin ; weighbridges ; 
wire cloth for quartz-crushing machinery ; bark for docks and 
patent slips ; zinc, plain and sheet. 20 per cent. ad valorem: 
Boats, carriages, carts, and wagons. 


Galvanised iron, corrugated sheet .. .. .. perton £2 0 0 
Iron and steel standards, staples, and wire 

DI ae 56 oa Se ele 0e. “<0 Pe 010 0 
Iron gates, hurdles, and wrought bars for 

SMG os: oe .em ae de 0s «0 <e 9 = 100 
Lead, pig, piping, andsheet .. .. .. .. a 210 0 
Bg —E eae ee ee ee pes 968 


All articles not otherwise distinguished pay a duty of 12 per 





cent, ad valorem. 
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MESSRS. BURGOYNE, BURBIDGES, AND CO.’S 
CHEMICAL WORKS. 


Tue firm of Messrs, Burgoyne, Burbidges, Cyriax, and Far- 
ries, of Coleman-street, City, London, prepares on a wholesale 
scale drugs and other chemicals used by pharmacists, and by 
manufacturers connected with various branches of industry. 
The exact date of its first establishment cannot now be traced, 
but from old books on the premises the proprietors have derived 
evidence that it was in existence at least 140 years ago, For 
about twelve years it has been carried on under its present 
name; its business premises were formerly in Throgmorton- 
street, and in 1863 the change was made to the present address, 
Messrs. Burgoynes have representatives and travellers in India, 
South America, Australia, South Africa, and various distant 

rts of the world. 

Recently a description was given in these pages of the photo- 
vincographie works of Mr. John Swain. A quick method of turn- 
ing out the zinc blocks is to put the pictures upon them in 
special line drawings by artists trained to the work, so that the 
blocks can then be put in the acid baths and etched at once. 
By this method no photographic devices are necessary for intro- 
ducing grain into the pictures, a plan which has to be adopted 
in the case of ordinary drawings. The page of engravings of 
the interior of Messrs. Burgoyne’s premises, accompanying this 
article, was produced in this way. The original drawings, as 
they came from the hands of the artist, were larger than in the 
accompanying page, and were reduced to their present dimen- 
sions by photography. The pictures, to the minutest detail, 
are facsimiles of those drawn by the artist, and none are iutro- 
duced by the hand of the engraver. 








Fig. 7—VACUUM 


In Figs. 1 and 3, representing the pharmaceutical and che- 
mical laboratories, a number of copper evaporating pans are 
pictured; there are twenty in all upon the premises, and 
they vary in capacity from ten gallons to a thousand gallons ; 
the latter pan is capable of treating ? ton of crude drugs at one 
time. Many of these pans can be turned into stills by the 
adjustment of copper retort heads, one of which is represented 
in Fig. 1, upon a beam near the ceiling. The pans are steam 
jacketted ; the temperature applied to the contents of the pans 
is regulated by the pressure of the steam. Some experience is 
necessary in the management of these pans ; for instance, small 
quantities of extract should not be acted upon at one time, or 
the heat with steam under pressure may be too concentrated to 
give a good result; some judgment also has to be exercised in 
the stirring when the pans are not full, because with bad stir- 
ring portions of the extract will be more largely distributed in 
thin films upon the metallic surface of the upper part of the 
hot vessel, and thus receive more than the average amount of 
heat intended. There are two large stills in the pharmaceutical 
laboratory of 500 and 1000 gallons capacity respectively ; these 
are used chiefly for the distillation of essential oils. Near 
the rear of the chemical laboratory, Fig. 2, is a mercurial mill, 
which will operate upon from 2 cwt. to 3 cwt. of mercury at one 
time, converting it into ointment, pills, at one time. Behind this 
mill isa hydraulic press, which is used for pressing the juice 
from fresh plants, and in the preparation of certain tinctures 
and essences, in the manufacture of which it is necessary to 
avoid the use of heat. 

One of the most perfect methods of making good extracts is 
by evaporation ina vacuum. In the past generation Daniell 
made some experiments on this subject by mounting a circular 
dish of water 2‘7in. in diameter above a dish filled with con- 
centrated sulphuric acid to absorb aqueous vapour, and placing 
both under the receiver of an air pump; the time of each 
experiment was 30 minutes, and the temperature 45 deg. Fah.; 
he obtained the following results :— 


Rate of Evaporation under Different Pressures. 











Pressure in inches Grains Pressure in inches! Grains 
of mercury. evaporated. of mercury. evaporated. 

80°4 1°24 19 - 16°92 

15°2 2°97 | 0°95 29°33 

7°6 5°68 | 0°47 50°74 

3°8 9°12 | | 0°07 112°22 








Thus, even without the application of artificial heat, evapora- 





tion goes on at a great rate in a good vacuum, and the rate may 
be accelerated by increasing the temperature. 

The vacuum pan in use at Messrs. Burgoyne’s works is repre- 
sented in perspective in Fig. 2, and also in Fig.7. In the 
latter engraving A is the manhole, B the sight glass, C the proof 
stick, D the outlet, E the steam box, F the injector with save-all, 
P the pump, T the thermometer, V the vacuum gauge, and Z 
the air cock. This pan has a double-acting vacuum pump and 
steam engine, and is fitted with more valves than usual. It has 
a light glass and sight glass ; by allowing light from a flame or 
other source to pass through the former, and by looking through 
the latter, the liquid in the interior of the pan can be seen. The 
proof-stick is an ingenious device for withdrawing small samples 
of the extract under treatment, without destroying the vacuum, 
and it proved exceedingly useful to sugar refiners when the 
Hon. Edward Howard invented it some eighty years ago. It 
much resembles an excessively long, straight water-tap, the plug 
portion of which can be withdrawn with the sample in its orifice, 
whilst the other orifices are closed by means of a jacket. The 
liquid to be evaporated is first poured into the pan upon the 
floor, Fig. 2, and is drawn into the pan by the vacuum by means 
of the pipe and cock above. The steam from the solution evapo- 
rated into an injection condenser, the upper part of which 
is fitted with an annular vessel to catch most of any particles of 
liquid which may be carried over mechanically. After passing 
over this vessel, which is called the save-all, the steam descends 
through its centre, and meets the jets of water sent up verti- 
cally from below. The pan is fitted with a steaming-out cock 
to cleanse its interior when necessary, as it is too small fora 
man to get inside. 

This vacuum pan was made by Messrs. James Shears and 





PAN AND PUMP. 


Sons, of Southwark, and it may here be mentioned that in 1862 
this firm fitted up the whole of the steam and other appliances 
of Messrs. Burgoyne’s installation, considerable additions to 
which have, however, been made since that time. Messrs. 
James Shears and Sons’ firm, now that of Mr. William Shears 
and his sons, is at least 130 years old. Originally its establish- 
ment was in Fleet Market, but was removed thence when 
Farringdon Market was built, about 1824. The firm manu- 
factures copper apparatus, as well as steam and other 
machinery, for the sugar refinery, distillery, chemical, brewery, 
and other trades. The vacuum pans it has turned out have 
been of considerably varied design; in some of them Mr. 
William Shears has introduced a device of his own to abolish the 
proof-stick; it consists of a copper tube passing from the 
bottom to near the top of the pan, and furnished with a variety 
of cocks; when some of the latter are opened, the liquid flows 
into the tube and finds its own level, the external air having 
then no access; by then closing some cocks and opening others, 
some of the sample in the pipe can then be obtained, without 
the interior of the pan being opened to the external atmosphere. 

Fig. 4 represents a metallic carboy holder of recent make, and 
in use at Messrs. Burgoyne’s. It is altogether neater than the 
wooden one pictured in these pages a month or two ago. 

Fig. 5 represents the scaling room, that is to say, the room in 
which certain salts which will not at all, or will not readily 
take the crystalline form, are produced in scales upon glass 
plates. Many of the double and other salts of peroxide of iron 
are of this description. The stove in the middle keeps the room 
at an uncomfortably warm tomperature, averaging about 
100 deg. Fah., and the glass plates covered with the glutinous 
concentrated solutions are disposed around the room on the 
horizontal shelves pictured. The window on one side of the 
room is not open to the sky, but to the interior of the chemical 
laboratory, which itcelf receives mostly reflected daylight ; bright 
daylight has a tendency to reduce some of the per-salts of iron 


exposing to light under a negative or, say, a tracing; the light 
then partially deoxidises the iron salt, and on washing the print 
in water, a deposit of a variety of Prussian blue known as Turn- 
bull’s blue is thrown down in the pores of the paper wherever 
the light has acted. The Pharmacopeia gives the following in- 
structions for preparing the ammonia citrate of iron, and Messrs, 
Burgoynes use the same proportions in making their larger 
quantities. Take of solution of persulphate of iron, 10 fluid 
ounces; solution of ammonia, a sufficiency ; citric acid, 4 ounces ; 
distilled water, a sufficiency. 

The specific gravity of the persulphate of iron solution used 
is 1°441; the strength of the ammonia solution employed is 
0°959, made by mixing one pint of the strongest solution of 
ammonia with two pints of water. To make the ammonic 
citrate of iron from the foregoing materials the Pharmacopeia 
gives the following directions :—‘‘ Mix sixteen fluid ounces of 
the solution of ammonia with two pints of distilled water, and 
to this add gradually the solution of persulphate of iron, pre- 
viously diluted with two pints of distilled water, stirring them 
constantly and briskly, and taking care that ammonia is, even 
finally, in slight excess as indicated by the odour. Let the 
mixture stand for two hours, stirring it occasionally; then put 
it on a calico filter, and when the liquor has drained away, wash 
the precipitated ferric hydrate with distilled water until that 
which passes through the filter ceases to give a precipitate with 
chloride of barium. Dissolve the citric acid in 4 oz. of distilled 
water, and, having applied the heat of a water bath, add the 
ferric hydrate, previously well drained, and stir them together 
until nearly the whole of the hydrate has dissolved, or until the 
citric acid is saturated with ferric hydrate. Let the solution 
cool, then add 54 fluid ounces of solution of ammonia. Filter 
through flannel, adding some distilled water if necessary, 
Evaporate to the consistence of syrup, the presence of a very 
slight excess of ammonia being maintained, and dry in thin 
layers on flat porcelain or glass, at a temperature not exceeding 
100 deg. Fah.” 

Fig. 6 represents one corner of the oil filtering room, in which 
a dim light and general greasiness of atmosphere and materials 
prevail. Each oil filter consists of one large flannel bag, which 
is folded four times vertically, then inserted in a smaller flannel 
bag of the same length as itself ; the two are then dropped into 
one of the metallic cylinders shown in the cut, and their upper 
edges are secured at the top of the cylinder, which is then closed, 
and afterwards opened by means of pipes and cocks to the oil 
tanks above. The oil descends, and after filtering through the 
thicknesses of flannel, ascends to the top of the cylinder, whence 
by a pipe it enters the vats. By drawing off the oil from the 
top instead of the bottom of the cylinder any sedimentary 
matter has a tendency to subside in the latter. 

Nothing is so effective for the decolorising of freshly-drawn 
castor oil as sun bleaching, hence on the leads at the top of 
Messrs. Burgoyne and Co.’s premises are scores upon scores of large 
bottles of castor oil, exposed for months to so much daylight as 
they can get in London. A steam pipe finds its way up to these 
regions to supply any heat required, for sometimes odoriferous 
chemical operations are performed on the roof which would 
quickly empty the establishment if performed in the laboratories 
below. 








RAMSBOTTOM’S HYDRAULIC DRILL. 


THE accompanying engraving illustrates an adaptation of the 
three-cylinder water engine long made by Mr. John Rams- 
bottom, of Hunslet, Leeds, for drilling in position. The tool 
has cylinders jin. diameter only, and 3in. stroke. The rams 
have packed glands, instead of cup leathers, as being more 
suitable for accumulator pressures, and the drill spindle admits 
of a forward motion by the hand wheel of over 3in. 








With a pressure of 600 ]b. to 800 1b. per inch, this size will 


drill up to lin. diameter. The bracket projecting from the 
engine frame is secured by a bolt and nut to the work to be 
operated upon in position. The height of the tool is 20in. and 
its weight is 124 lb., so that its position can be readily changed 
from hole to hole horizontally or vertically as required. The 
inlet and outlet are at opposite sides of the coupling shown at 
the base of the engine, the speed being controlled by a tap on 
the outlet side, thus avoiding all backlash of the gear and 
maintaining a full supply in the motor. 








Captain F. I. Norton, late of the United States Navy 
and now of the Norton Shipbuilding Company, New Jersey City, 
has designed a yacht which is to be sent over to England next 





to proto-salts; hence the low illumination is an el t of 
safety. Too high a temperature has the same effect, hence the 
British Pharmacopeia directs the evaporation of these salts at 
temperatures of but from 100 deg. Fah. to 140 deg. Fah. Per- 
haps the salt made in this room of most interest to engineers is 
the ammonia citrate of iron, which is used in the preparation of 
the photographic paper for the production of blue prints from 
tracings of drawings, Sir John Herschel discovered the pro- 
cess, which consists of making a mixture of strong solutions of 
ammonia citrate of iron and ferricyanide of potassium—red 
prussiate of potash—painting them over paper, and when dry 








to be matched against all comers of equal size. It is an 
all-steel schooner, keel boat, 100ft. long, 26ft. beam, total depth 
12ft., depth of water ballast 4ft., and greatest draught of water 
8ft. She is ballasted on what Captain Norton calls the “live water 
ballast” system, and he claims that the vessel is perfectly uncapsis- 
able and unsinkable. Diagrams of a passenger steam vessel on 
this system have already been received and are exhibited at the 
Life-saving Appliances Exhibition at the Alexandra Palace, Mus- 
well-hill. Captain Norton is sending over a lifeboat to this Exhibi- 
tion on the same principle, and it is now crossing the Atlantic. He 
isalso. building a steam lifeboat with the fires, boilers, and al] 
machinery encl in a water-tight iron jacket. 
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RAILWAY MATTERS. 


THE ane cost of a high-class eight-wheel passenger 
locomotive in the United States is about £1700. 


TuE longest mileage operated by a single system of the 
great American lines is the Atchison, Topeka, and Santa Fe system, 
about 8000 miles. 


Ir is stated that within the past two years 37 new 
steamers have been contracted for along the Great Lakes of the 
United States at a cost of 7,000,000 dols., and that there is over 
40,000,000 dols. of American capital employed in the carrying trade 
of these vast inland seas. 


In the United Kingdom there is one passenger station 
for every 19°1 square miles of area, and one for every 1°3 miles of 
line, or a total of 6211. The average number of passengers per 
annum for each station is 120,750. Averages are often very mis- 
leading quantities. 


THERE were employed on the Swedish Railways at the 
end of 1887 10,944 persons, being an average of one and a-half per 
kilometre. The State lines employed 5255, or about two men for 
every kilometre. The private company employing the largest 
number—viz. 551—was the Bergslag Railway Company. 


Masor-GEeNERAL Hurcuiyson has made an inspection 
on behalf of the Board of Trade, of the two miles of tramway just 
completed by the Bradford District Tramways Company between 
Frizinghall and Saltaire. The inspector expressed a general 
approval of the line, and probably horse cars will be run by the end 
of the present week. 


In the account given in our last impression of the Great 
Western express locomotives, it was inadvertently stated that the 
Queen class was designed by Mr. W. Dean, the present locomotive 
superintendent. This class of engine was, however, designed in 
1873 by the late Mr. Joseph Armstrong, and drawings of some of 
the engines were published in THE ENGINEER of 15th, 22nd, and 
29th September, 1876. : 


REFERRING to the record of the running by the Great 
Britain, noticed in our last impression, Mr. T. H. Wright, of the 
Great Western Railway, at Neath, sends us a card reprinted from 
others printed long since, and giving the particulars of a run on 
May 11th, 1848, by the Great Britain, when that engine took the 
Bristol express from Paddington to Didcot, 53°25 miles, in 47 
minutes. The train consisted of four carriages and a van, and was 
driven by J. Michael Almond as driver, and R. Denham as fireman. 


TuHE statistics of tire fracture on German lines up to 
the end of 1887, issued by the Imperial Railway-office relate to 
23,225 miles of line, upon which there occurred in 1887 3552 tire 
fractures. For every 100 million miles run by an axle there were 
55 fractures, against 76 in the previous year. The improvement 
in the character of the tires is shown particularly in the following 
numbers of fractures during the summer months of late years:— 
1884, 1580; 1885, 1433; 1886, 1360; 1887, 970. The fractures or 
failures in winter have also decreased, but more irregularly. 


Ix 1879 there were in Canada only 6484 miles com- 
pleted, and in 1887 there were 12,332 miles. The earnings in the 
former year were 19,925,066 dols., and in the latter 38,842,010 dols., 
and it is interesting to note that while the receipts have been going 
up so rapidly the working expenses have been going down. Freight 
traffic brought over 12,000,000 dols. in 1879, and over 24,000,000dols. 
in 1887. The number of passengers carried was six and a-half 
millions, and ten and a-half millions respectively, and the tons of 
freight moved rose from eight millions and a-half to over sixteen 
millions. It wili be surprising if the growth in the future is not even 
more rapid, as many of the railways have only recently been built 
and the country they open up is most extensive and fertile. 


A Report to the Board of Trade by Major Marindin 
has been published on a collision which occurred on the 23rd June 
at Tunnel! junction, Southampton, on the London and South- 
Western Railway, when an up goods train from Weymouth to 
Bishopstoke, which was standing at the up home-signal at Tunnel 
junction, was run into from bebind by the 6.5 oS up passenger 
train from Brockenhurst to Southampton, and eight passengers 
injured, the fireman of the passenger train slightly hurt, and the 
guard rather more seriously so. In conclusion, Major Marindin 
says:— ‘This collision, which would probably have been a very 
serious one if the passenger train had not been fitted with a 
continuous brake, was caused by the driver of the 6°5 p.m. up 
passenger train neglecting to look at the up starting-signal at 
Southampton West before starting his train.” 


At the Midland Railway meeting at Derby on Friday, the 
chairman stated that owing to the increase of the market value of 
the Midland Four per Cent. Preference Stock from 116 to 126, the 
necessary funds for the Dore and Chinley Railway could be raised 
by the use of a less amount of stock by about £90,000 than was 
first considered necessary. The capital powers of the company 
amounted to £84,625,618, which was an increase of £1,300,000 over 
last half-year. That was an increase of £400,000, and of £400,000 
transferred for the Dore and Chinley Railway, both authorised by 
the additional powers of this year. The balance of capital yet to 
be created was £2,000,000, of which it was proposed to ask the 
sanction of the meeting--which was granted—to enable the com- 
pany to exercise their borrowing powers under the Act of 1884 
to £400,000, and to create the capital required for the Dore and 
Chinley line, amounting to £900,000. This line, which will be of 
vast importance to Sheffield and a large district of Derbyshire, 
hitherto undeveloped, is expected to take five years to construct, 
owing to the four-mile tunnel under Dore Hills. 


AccorpineG to the German “Advertiser of Architectural 
Administration ”—Central blatt der Bauerwaltung—the use of paper 
railway car wheels is open to objection. Car wheels—being discs 
of paper stuff or pulp—have for some time heen in use on American 
railways. These wheels consisted of single layers of strong paper 
one by one pasted on each other with rice te under strong 
hydraulic pressure until the required strength has been obtained. 
Owing to the greater absorptivity of pulp, as compared with 
iron an increased working safety, a noiseless run of the cars, 
and especially a slighter wear and tear of the tires, was anti- 
cipated from the use of paper disc wheels, in cases of change 
of temperature. This expectation induced some German railway 
administrations to make trials of paper wheels. With a few 
exceptions, these wheels were applied only to passenger or sleeping 
cars, and mostly to fast-running trains with brakes partly acting 
on them. At first the favoarable opinions entertained in America 
seemed to be confirmed, neither fractures of tires nor other accidents 
which might have been expected from the use of paper wheels 
being reported. In December the railroad office received a report 
of a passenger car that had left the rails, apparently from the use 
of these wheels. An examination showed that the paper discs of 
all four wheels were entirely parted, and that both the tires, which 
otherwise had remained intact, and the axles, with the metal boss 
or nave fixed to them, had been flung off. As, according to the 
appearance of the fracture of the paper discs, an alteration in the 
layers or texture of the material was to be presupposed, all paper 
disc wheels were subjected to a close examination, when several 
injuries in the material were discovered, particularly outbreakings 
at the external circumference of the paper discs to an extent of 
13in. in length and 3°9in. in breadth. On account of accidents 
that may happen in the working of railways from the use of paper 
wheels, according to the above examination and observation, no 
existing paper disc wheels shall in future be used either under 
brakes or in fast-running trains, and the supply of such wheels 
shall be discontinued until improvements in the method of their 
manufacture shall have removed all doubts of their durability. 





NOTES AND MEMORANDA. 


In Greater London 3372 births and 1649 deaths were 
registered, corresponding to annual rates of 31°8 and 15°6 per 1000 
of the population, 


Ir is stated that the French cruiser Alger is to have 
Paes engines worked at 2401b. per square inch, fur- 
nished by Belleville boilers, 


Tue deaths registered during the week ending August 
18th in the twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 16°4 per 1000 of their a te popu- 
lation, which is estimated at 9,398,273 persons in the middle of this 
et The six healthiest places were Nottingham, Bolton, Birken- 

ead, Birmingham, Bristol, and Sunderland. 


In London 2604 births and 1330 deaths were registered 
last week. Allowance made for increase of population, the births 
were 187 and the deaths 310 below the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 15°9, 15-9, and 18-0 in 
the three preceding weeks, declined again last week to 16:2. 


THE Odessa Gazette reports the discovery of the remains 
of an ancient town on the right bank of the Volga. These 
remains are traceable over an area about two miles long, by 
three-quarters of a mile in width. The place has been visited 
by a deputation from the Commission of Archives. A very con- 
siderable quantity of Arabian, Persian, and Tartar coins has 
been found there, besides a multitude of other objects which 
bear witness to the cultivated state of the inhabitants. There 
were remains of marble blocks, of watercourses, &c. 


A PAPER recently read before the Paris Academy of 
Sciences gave some analyses of the Nile waters by M. A. Muntz. 
At the request of M. Antoine d’Abbadie, the author has examined 
several specimens, with a view to determining the proportion of 
nitrates contained in these marvellously fertilising waters. Tbe 
results show that, while the proportion is variable, it does not 
exceed or even equal that teund in the Seine and some other rivers. 
The analysis gives 402mgr. per litre for nitric acid, which is 
derived partly from the soil, partly from the tropical rains which 
cause the periodical floods, The nitrates are not regarded as the 
chief cause of the great fertility of Egypt, which is more probably 
due to the chemical properties of the sedimentary matter deposited 
at each recurring inundation. 


For the measurement of the latent heat of vaporisation 
of liquefied gases, in the process adopted by E. Mathias—Compt. 
rend., 106—and described in the Journal of the Chemical Society, 
the liquefied gas is contained in a copper receiver gilded externally, 
from which it escapes through a serpentine metal tube of narrow 
diameter, the whole being placed in a Berthelot’s calorimeter. 
During the evaporation of the liquid, which is regulated by means 
of stopcocks, the temperature of the water is kept within 0°05 deg. 
of the initial temperature by the gradual addition of sulphuric 
acid of known strength, care being taken to insure rapid and 
perfect admixture. The decrease in the weight of the metal 
receiver gives the quantity of liquid which has evaporated, and 
the amount of acid added gives the quantity of heat required to 
keep the water at the initial tem ture, or, in other words, 
the quantity of heat absorbed by the volatilisation of the 
liquefied gas. Experiments with sulphurous anhydride show that 
the latent heat of vaporisation diminishes as the temperature rises. 


Tue British Consul-General in Shanghai in his last 
report refers to the growth of the native newspaper press in 
Shanghai. Besides religious and illustrated periodicals there are 
two daily ape gt published in Chinese there, the Shen Pao, 
published by an Englishman, and the Hu Pao, which is published 
at the office of the leading English newspaper in China. The 
former has an average daily circulation of 12, to 13,000 copies. 
During the Franco-Chinese war, its articles being written by 
patriotic Chinese to suit the popular taste, the circulation increased 
to 18,000 copies daily. The price is 10 cash, or less than a half- 
penny, yet it is often sold after perusal, sometimes changing bands 
more than once during the day. It is then bought by employés of 
the Chinese post-office, who send it to places in the interior where 
steamers cannot reach. The Hu Pao has also a iderable 
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MISCELLANEA, 


Tue London office (Mr. J. H. Davis) of the West Cum. 
berland Iron and Steel Company, reg Wilson and Company, 
and J. G. Stidder Davis and Company has been removed to 90), 
Cannon-street. 


Ir is never possible to be certain about the next step 
that will be taken by the owners of the unfortunate Great Eastern, 
She has now left Greenock for Liverpool, in charge of two Mersey 
tugboats, She is, it is said, to be broken up at Liverpool. 


An important patent litigation has just been brought to 
a conclusion in the States, in favour of the Thomson-Houston Com- 
pany against infringements by the so-called American ,system and 
others, upon their regular patents whereby automatic current regu- 
lation is obtained. essrs. Laing, Wharton and Down, the English 
users of the system, assume that probably the Thomson-Houston 
Company will takes similar steps to protect their interests in other 
parts of the world, 


Tue authorities of Cape Town, as is well known, have 
had considerable difficulty in connection with the sewage and 
sewage disposal works for that city, and, although the cost must be 
of enormous magnitude, nothing yet appears to have been definitely 
done to remove the difficulties consequent upon such a state of 
things as at present exists. After considering numerous proposals 
to deal with the sewage, the municipality of Cape Town has finally 
retained the services of Mr. Edward Pritchard, M. Inst. C.E., who 
has gone to the Cape to make a personal inspection of the district 
and prepare a comprehensive report thereon, 


Exxcrricity versus Gas is the title of a pamphlet by 
Mr. John Stent, published by Messrs, Swan, Sonnenschein and Co., 
which a great many people will do well to read, for while it gives 
but a popular outline sketch of what electric lighting now is, it 
vaninle tao ina useful manner of the difficulties half a century 
ago connected with the manufacture and distribution of gas, 
Although it is not well that we should be too sanguine concerning 
the rapid spread of electric lighting, it is well that we should not 
become sceptic of a thing that may become general in spite of the 
opposition which every one almost instinctively offers to the removal 
of an old friend. The applications of gas, however, are not likely 
to lessen with the growth of electric lighting. 


By royal decree, the calcination of copper pyrites and 
other ores in the open air will be prohibited after the year 1890, 
and this has encouraged three Newcastle men to obtain Spanish 
letters patent for apparatus for condensing the fumes. Messrs, John 
Douse, of Walker, Robert Minto Black, and Edward Marin, New- 
castle, assisted by Messrs. John Cummins and H. G. Templeton, 
have made several successful trials of the condenser, which will be 
connected with a calcining furnace which will calcine about 500 
tons of copper pyrites in a few days, At the present time the 
open-air calcination in Spain takes over three months; the new 
calciner will, it is expected, effect a great economy in time. 


Tue local board of Macclesfield lately advertised an 
open competition to civil engineers for the best scheme for the 
interception of the sewage now flowing into the river Bollin, and 
its purification by the best known method. Mr. W. H. Radford, 
Assoc. M. Inst. C.E., of Nottingham, is the successful competitor. 
His scheme is to lay six miles of intercepting and outfall sewers to 
collect the sewage now flowing into the river, and convey it to an 
outfall below Prestbury. He oe pre poses to purify the sewage 
by irrigation on 159 acres of sui land specially laid out and 
drained for the purpose. The manufacturing refuse, consisting 
chiefly of soap suds and dye water, is also proposed to be dealt with. 
The population is 39,000, and the estimated cost of works only with- 
out land or easements is £23,750. 


A NEw material of special interest to ship and yacht 
owners and builders has been brought out by Mr. W. Wells, chemi- 
cal manufacturer, Leith. It is a white pitch or caulking glue. 
The only material hitherto available for forming white deck seam 
has been putty, a material possessing only very limited powers of 
cohesion, and without either elasticity or strength, so essential in 
any caulking substance to enable it to retain its hold of the timbers 
during the —— and contraction of the deck under weather 
ee h 





circulation, especially within the Kiangsn province. Both papers, 
says Mr. Hughes, though owned by foreigners, are bond fide organs 
of Chinese educated public opinion. In international questions, 
they do not always take the foreign side, but their influence is on 
the whole exerted in favour of progress and civilisation. 


A PAPER on the heat of combustion of coals from the 
North of France, by Scheurer-Kestner, is given in the Compt. 
Rend., 106. The coal, in small fragments, was burnt in a rapid 
current of oxygen in a Favre and Silberman’s calorimeter. Unier 
these conditions, combustion is much more complete than if the 
coal is finely powdered. Twenty-one samples of coal were analysed, 
and their heats of combustion determined. The numbers actually 
obtained never agree with the value calculated from the composition 
or by means of Dulong or Cornut’s equation. Usually the heat of 
combustion is greater than the sum of the heats of combustion of 
the constituents, but occasionally it is less, Cornut’s formula gives 
the closest approximation to the real value. No explanation is yet 

ible of the difference between the real and calculated values. 
The important fact is that coal has been formed partly at least by 
endothermic reactions. A coal from Gilly, which contained 5 per 
cent of oxygen, gave a heat of combustion of 8553 Cal., whilst 
another coal, from Sart-les-Moulins, containing only 1°5 per cent. 
of oxygen, developed only 8435 Cal. The heats of combustion of 
coals from the basin of North France vary between 8340 and 
9257 Cal., the value usually lying between 8400 and 8800 Cal. It 
follows that these coals are somewhat richer than those of Saar- 
bruck, which give numbers between 8215 and 8724. The highest 
results yet obtained were with two coals from Creusot—namely, 
9456 Cal. and 9623 Cal. 


M. NEyYRENEUvF, writing in the Journal de Physique, 
describes some results of a remarkable character obtained by the 
use of aluminium electrodes. In a voltameter of this description 
filled with dilute acid and traversed by an alternating current, the 
author finds that pure hydrogen is evolved at both electrodes. 
What becomes of the oxygen we are not told. When, however, 
one electrode is of aluminium and the other of mercury, and the 
liquid is distilled water, much more extrzordinary results ensue. 
The current passes in one direction only, and the arrangement 
forms what the author calls an electric valve. The current which 
gets through is, moreover, in the reverse direction to that which 
would be due to the mercury aluminium couple itself. Further- 
more, the addition of some drops of acid to the distilled water 
notably diminishes the current. The aluminium may be replaced 
by other metals, with results of the same general character, but 
the apparent resistance of the cell is much greater. Nickel and 
zine cause the current to pass in the reverse direction. As the 
Electrical World says, in referring to M. Neyreneuf’s experiments, 
it will be seen that, although pee took place, the products 
were not such as would have been developed by the continuous 
current, for it will be noted that the gases deposited at either pole 
were in both instances the same; that is, in one case it was a 
mixture of the cation and anion, and in the other only one element 
was set free at both poles. Hence, though the experiment does 
not prove that the alternating current can be applied for ordinary 
electrolytic operations, it brings out an interesting fact relative to 
the influence of the size and nature of the electrode and of the 
quality of the solution upon the Y zee omy obtained in electrolysis 
with alternating currents. It is only when the alternating current 
is able to separate the constituents of the electrolyte completely 
that it can take the place of the continuous current for electrolytic 
purposes, 





e fact of such a novel material as white pitch having 
been invented, which can be melted and run into the seams in the 
same manner as ordinary pitch, and possessing strength, elasticity, 
and adhesiveness, is of great interest to ship and yacht builders and 
owners, by whom such a substance as white prey has long been 
regarded asa desideratum. The new material hasa high melting 
point, and is, we are informed, stronger and more tenacious than 
ordinary pitch, 


Tue huge hydraulic press for the manipulation of heavy 
— erected at the Grimesthorpe Works of Messrs. C, Cammell 
and Co.—Cyclops establishment—is now in satisfactory operation. 
It is of 4000 tons nominal power, with a capacity of working up to 
5000 tons. With this great appliance at work in what the late 
Mr. George Wilson used to call his cathedral, owing to the size of 
the building which had to be specially erected for it, the extensive 
additions decided upon three years ago to their plant for military 
purposes by our principal firms are now completed. The cost is 
not yet definitely ascertained, but the bill will not be far short of 
£305,000 ; probably it may even turn that figure. And there is no 
finality yet, for—our Sheffield Correspondent says—in ‘‘ nearly 
every establishment I have visited of late some new contrivance or 
improved development of former methods has been exhibited to 
me. Sheffield appears determined that the Government of the 
day, whatever party is in power, shall not be able to say it sought 
in steel or iron, or anything here, makers were not able to supply.” 


THE Indian Daily News, remarking upona strong protest 
in Indian Engineering against the recommendations of the Finance 
Committee in respect to the officering of the Public Works Depart- 
ment with military engineers, says :—‘‘ The professional paper sees, 
in the proposal to restrict recruitment ‘in the first place to Royal 
Engineers and to statutory natives on two-thirds pay, not indenting 
on Cooper's Hill College unless it is found necessary to do so,’ 
simply a device to extend and perpetuate an evil system which 
has already grown to regrettable lengths—namely, the employment 
of military men, with staff pay in addition to their proper regimental 
emoluments, on purely civil duty. Our contemporary thinks 
that there is no need for Royal Engineers in the civil branch of the 
Public Works Department, Apart from their high pay, they area 
most costly agency, as the Peshin Railway sufficiently demon- 
strated. In the interests of the country, we should welcome a 
scheme to reduce their numbers in such purely civil departments 
as irrigation, accounts, Xc., in preference to extending them.” 


Tue lecture on “ The Electrical Distribution of Time,” 
delivered before the Franklin Institute by Commander Allan D. 
Brown, U.S.N., Asst. Supt. Naval Observatory, Jan, 13th, 1888, 
and published in the ‘‘Journal” of the Institute, has been republished 
in pamphlet form. Commander Brown traces the electrical distri- 
bution of time as far back as 1816 to a ceo oy dependent upon 
timepieces for its working, which was invented by one Ronalds, an 
Englishman. This is rather far-fetched. The Llectrical World 
says Ronalds used two clocks, on the dial of which the letters of 
the alphabet took the place of hours. In front of the dial stood 
a pithball electrometer. The clocks were started at the same 
moment with the hand pointing to the letter A, and then as the 
clock of the transmitter pointed to the letter he wished to use, 
the clock at the receiving end pointed to the same letter. The 
sender put down a key, which, by the aid of a current, caused 
the pithballs to fly apart, and thus indicated to the receiver what 
letter proved part of the message. All this had nothing to do 
with the telegraphic distrioution of time signals in the modern sense 
of the words, 
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FRICTION GEARING, DUBLIN PORT DREDGERS. 
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DESCRIPTION OF THE FRICTIONAL GEARING | into a spur wheel which runs loose on the intermediate shaft; and 


USED ON A DOUBLE STEAM DREDGER IN 
THE PORT OF DUBLIN.! 
By Mr. JoHN Purser GrirriTH, President of the Institution of 
Civil Engineers of Ireland. 
THE double steam dredger No. 4 in the port of Dublin was built 


to the side of the spur wheei is bolted a cast iron brake wheel. As 
in the original arrangement, a cast iron driver is keyed on the 
intermediate shaft. Ateach end of the driver is hinged a T-shaped 


| lever. To the short arms of the lever are attached with adjusting 


| screws two steel brake bands, the other ends of which are fastened in 
| a similar manner to the corresponding T lever at the opposite end 


by Messrs. Thomas Wingate and Co., of Glasgow, in 1871, and at | of the driver. The steel bands thus embrace the brake wheel like 


that date was one of the largest dredgers afloat. Both sets of dredge 
buckets, the hoisting gear for the ladder, and the fore and aft 
winches are all worked by a single-cylinder low-pressure condensing 
side-lever engine of 150 indicated horse-power. It will be readily 
understood how necessary it is to be able at will to disconnect the 
gearing of either set of buckets from the main engine, or to raise 
the bucket ladders and warp the dredger about without driving the 
upper tumblers, 

Grooved gearing.—To meet these requirements the builders 
adopted Robertson's grooved frictional gearing—‘‘ Proceedings,” 
1856, page 202—as shown in Figs. 1,2,and 3. Two grooved pinions 
of 54in. diameter, with nine grooves cut to an angle of 40 deg., and 
ljin. pitch, were fixed on the engine shaft, and geared into two 
ae: wheels of 127}in, diameter, running on intermediate shafts 

ut not keyed to them. Each of these wheels revolved on an 
excentric gun-metal hush, embracing the intermediate shaft and 


turning freely on it ; and by means of long levers connected with the | 


excentric bushes the grooved wheels could be put in and out of 
an with the pinions on the engine-shaft. A cast iron driver 
eyed on the intermediate shaft was connected with the grooved 
wheel by a pin and sliding guide-block, in such a manner as to 
allow of the excentric motion ; so that when the grooved wheel was 
thrown into gear it carried the cast iron driver round with it, and 
thereby turned the intermediate shaft, on which was keyed a toothed 
yinion gearing into the large spur wheel of the upper tumbler. 
us at will either or both upper tumblers could be put in and out 

of gear without stopping the engine. The speed of the grooved 
wheels at their circumferences was about t. per minute. If 
half the engine power was transmitted by each set of gearing, and 
allowance be made for the friction of the engine itself, the tan- 
gential force at the rims would be about 3690 Ib. ; requiring, if the 
angle of the grooves were 40 deg. and the coefficient of friction 
0°18, a pressure of 7615 1b. between wheel and pinion to prevent 
slipping. The dredger began dredging in Dublin in 1872, and 
worked on the average forty-seven weeks per annum for eleven 
years till 1883, when it was sunk by collision, having raised nearly 
4,500,000 tons. The large friction wheels were practically worn 
out, and the pinions had been twice renewed and also re- 
turned, at a cost of nearly £300. A renewal of the rims 
of the large wheels, which were separate castings from the 
and arms, would have cost at least £200. The life 

of the pinions may be taken as five years, and of the wheels 
twelve years ; and these relative durations are found to be nearly 
proportional to the circumferences of the pinions and wheels. The 
cost of repairs and renewals of the grooved gearing, if the wheel 
rims had been renewed, would therefore have averaged about £47 
per annum, or £1 per working week. Some of the difficulties 
experienced in connection with this grooved gearing arose from 
variations in the hardness of the castings. Soft spots wore faster 
than the hard portions ; and by degrees there was a tendency to 
slip at the soft spots, unless the wheels were kept in gear by very 
considerable pressure, As the large wheels wore down the rim 
deflected between the arms; and thisalso caused unequal wear, which 
was attended by slipping of the geari In No, 4 dredger the 
pinion was wider in the face than the large wheel into which it 
geared, and was placed below it. The oil from the upper bearings 
trickled down the large wheel, and lubricated the outer grooves of 
the pinion. The wear and tear of these outer grooves was there- 
fore less than of the intermediate grooves. This led to their 
having a greater share of the pressure than the central grooves, 
and resulted in the outer faces bursting off. In addition to the 
mere angle, the form of the gus is an important feature in 
grooved gearing. When wheels of unequal diameters work into 
each other, it must be borne in mind that the small wheel will wear 
faster than the large; and the shape of the grooves in both wheels 
should be such that they will remain similar in shape till the tops 
of the ridges begin to touch the bottoms of the grooves, Fig. 3. 
As soon as this point is reached, the wheels must, of course, be re- 
turned or renewed, The practice of cutting the ribs with a uni- 
form slope down to the bottoms of the grooves is objectionable, 
for, as the er portions of the ribs wear, shoulders are formed in 
the sides, as shown in the section, Fig. 3; and on these shoulders 
the ends of the ribs of the adjoining wheel begin to bear, in- 
stead of on the sloping surfaces. Increased pressure has to be 
applied to keep the wheels in gear, and the advantages of the 
grooving are lost. In 1885 and 1886, after the dredger had been 
raised and repaired, it was worked for a short time with the same 
frictional gear; but the large wheels were so worn that their rims 
cracked in several places between the arms. After carefully con- 
sidering the question of renewal, it was decided by Mr. Bindon B. 
Stoney, the chief engineer of the Dublin Port and Docks Board, to 
—— the arrangement shown one-third full size in Figs. 4, 5, and 6. 
pur gearing with brake wheels.—In place of the grooved pinion 
and wheel, a toothed pinion is keyed on the engine shaft, gearing 


4 Paper read before the Institution of Mechanical Engineers, 





|a brakestrap. The long arms of the T levers are connected by 
| tension rods with bell cranks hinged at the centre of the driver; 
and the bell cranks are also connected with a collar sliding on the 
| intermediate shaft and revolving with the driver. The collar can 
| be moved backwards or forwards along the shaft by a long lever 
| worked by a hand wheel and screw, so as to loosen or tighten the 
| steel bands on the brake wheel. When the engine is working, the 
| large spur wheel and its attached brake wheel revolve; and by 
| tightening the steel bands till they grip the brake wheel, the 
driver and intermediate shaft are set in motion, together 
with the upper tumbler and its chain of dredge buckets. 
|The diameter of each brake wheel is 88in., its breadth 
| 6in., and the speed at the circumference about 400ft. per 
minute. In regular work the steel brake bands are supposed to 
transmit half the engine power. Each set of gear, however, is 
designed of sufficient strength to transmit the maximum power 
which the engine can exert—that is, on the supposition that the 
engine may be pulled up at half-stroke with the full steam pressure 
and vacuum on the piston, and with only one set of friction gear in 
operation. In practice the brakes slip before any such stress is 
reached, as they are only tightened sufficiently to start the drivers 
and buckets. The whole apparatus is simple and effective. Its 
wearing parts are accessible and easily renewed at small cost. 
Engineers having charge of machinery naturally take special 
interest in the cost of maintenance, which is sometimes overlooked 
by designers and manufacturers. The importance of reducing 
wear and tear in dredging machinery will, it is thought, sufficiently 
justify the foregoi escription of a detail which occupies a pro- 
minent position in the working of dredgers. 








WILLIAM MUIR. 


THE following, from a biographical notice written by Mr, Robert 
Smiles, will interest many of our readers :— 





If the possession of consummate inventive genius, and its exercise 
with untiring patience and indomitavle perseverance, entitle to 
distinction, a lofty niche in the Walhalla of industrial heroes must 
be assigned to the late William Muir, one of the most skilful and 
ingenius mechanics of the past generation. 

Mr. Muir was born at Catrine, a village in Ayrshire, on 17th of 
January, 1806. His parents were worthy people of the middle- 
class in comfortable circumstances. William was the second of 
four children—three sons and one daughter. One of the brothers 
was an artist, the other a musician; William, as is known, became 
distinguished as a mechanician. Mr. Andrew Muir, William’s 
father, was an active, energetic man, who conducted success- 
pie f a large business, embracing a variety of enterprises. He occu- 
pied an extensive farm, to which he made additions as opportunity 
served, Catrine House, near Ballochmyle, was the residence, during 
the time of the poet Burns, of the celebrated Dugald Stewart, 
Professor of Moral Philosophy in the University of Edinburgh, who 
frequently entertained the poet there. Mr. Muir, the elder, suc- 

ed the professor as tenant of the pasture land attached to 
Catrine House, which from this reason got the name of ‘‘ Andrew 
Mair’s braes,” by which the land was familiarly known in the 
locality. Mr. William Muir was a man, quiet, modest, and un- 
assuming almost to a fault ; although the writer of this sketch knew 
him intimately, he never heard him refer to the fact that his father 
could claim lineal descent from the Barons of Rowallen, whose seat 
was Rowallen Castle, situated about three miles north from Kil- 
marnock, on the banks of the Carmel water. From an ancient 
genealogical account of the family, continued from Hector Boes, 
we learn that Sir J. Gilchrist Muir, a scion of the Rowallen House, 
so highly distinguished himself by his valour at the battle of Largs, 
1293, against the Danes and the Norways, that he was rewarded 
with large grants of land. King Robert, second of the race of 
Stewart, married about 1300, Elizabeth, the beautiful daughter of 
Sir Adam Muir, of Rowallen, and had sons, Robert, Duke of 
Albany, Alexander, Earl of Buchan, and other children. 

The young Muirs, William inclusive, had as good an education as 

was procurable in those days. It was strictly elementary without 
cial subjects or extras for the boys, or “ accomplishments” for 
their sister. ‘‘Technical Education” did not exist then even in 
imagination. The best part of William’s education he prosecu 
for himself after he left the school, which he did fairly accomplished 
in ‘the three Rs.”—reading, writing, and arithmetic—having 
received also, as was the prevailing order in Scottish schools, a full 
——— of religious instruction. While afterwards employed 
in Glasgow he attended classes at the University. He took an 
enthusiastic part in the formation of the Glasgow Mechanics’ 
Institute, and was amongst the earliest subscribing members. On 





the night when the first —_ meeting was held, the nucleus of a 
library was opened, and Muir took out the “Life of Benjamin 
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Franklin,” which he read with avidity, and, as he ever after 
| averred, with much profit. 
Mr. Muir, the father, it is believed wished William to join, and 
to succeed him, in his own business, but William who had already 
a strong predilection for mechanical employment, and a will of his 
own, determined otherwise. During the latter portion of his time 
| at school, the blacksmith’s forge and the wheelwright’s shop had 
| more powerful attractions than the school. If cart-wheels were to 
| be tired he could always be depended upon to play truant and 
| assist, by carrying water for cooling, or otherwise. Mr. Thomas 
| Morton, of Kilmarnock, was famous in the district, and Willie 
Muir haunted Mr. Morton’s shop which he greatly desired to enter 
asan apprentice. His father concluding that any attempt to force 
his son into other occupation against his will, must result unsatis- 
factorily, gave way, and William was bound an apprentice to Mr. 
Morten with the consent and to the ultimate satisfaction of all 
parties, 

Thomas Morton was an excellent and an extraordinary man. 
He did, for a country town, a large business of a curiously mixed 
character. The principal part of his business related to carpet 
= machinery. The improvements in the loom that he made 
effected quite a revolution in the carpet manufacture: to one of 
the chief of these improvements he was led by having been 
entrusted to repair a barrel organ. The mechanism of the instru- 
ment portato the keen, thoughtful observer an important 
improvement in the loom, and he introduced a barrel into his 
carpet loom, with which he afterwards combined a modification of 
the Jacquard loom. His being required to repair a telescope 
suggested to him the manufacture of telescopes, and he became 
quite famous for the power and excellent make and finish of his 
— instruments, e ewployed a wind-mill to drive his lathes. 

‘hen still in his apprenticeship he invented a lathe for turning ovals. 
In 1816 he fitted a boat with what he called ‘‘his windmill under 
water ”—really a screw propeller—which operated with complete suc- 
cess, but nothing came of 9 invention then: he was before his time. 
Mr. Morton erected an observatory at Kilmarnock, which was the 
pride of the town, and a means of valuable instruction and unmixed 
delight to thousands. The Board of Trade voted him thanks and 
a grant to encourage him to prosecute his labours. The Emperor 
of Russia made him a tempting offer to go to Russia and establish 
the carpet manufacture, but he preferred to remain. The Royal 
Scottish Society of Arts honoured him by electing him an honorary 
member. His fellow-townsmen elected him the first chief magis- 
trate of Kilmarnock on the passing of the Municipal Reform Act 
in 1835. 

It may be mentioned that the Murdochs, as well as the Mortons 
and the Muirs, are among the old Ayrshire families, and that the 
Muirs and the Murdochs were related by intermarriage. William 
Muir’s father was full cousin to William Murdoch, the distinguished 
inventor, for interesting particulars concerning whom we may refer 
to Dr. Smiles’ lives of Boulton and Watt. 

In 1824, having served his apprenticeship creditably, he left 
home to push his way in the world, and took employment with 
Girdwood and Co., Glasgow, makers of cotton manufacturing 
machinery, work similar to that upon which he had been employed 
for the Catrine Company. The young mechanician is engaged in 
his vocation during the day, and his MS. books that have been 
preserved show how he utilised his time in the evenings in the study 
of mechanics and mathematics. In 1829 Mr. Muir was again 
employed by the Catrine Company, who made their own manufac- 
turing machinery. In 1830 he was in Glasgow for a short time 
with Henry Houldsworth, according to his own memorandum, 
“drilling upon an old jigger of a lathe,” from which he impatiently 
cut connection ; study of the lathe, admiration of its performances, 
desire after its perfection, were almost a passion with Muir, as 
with Morton, his prentice-master, and the “old jigger” was hence 
jarring beyond his powers of endurance. 

On 7th September, 1830, Muir left home for Liverpool, travelling 
the first thirty miles by the stage coach. He intentionally timed 
his visit to Lancashire with the desire to be present at the pending 
opening of the Liverpool and Manchester Railway. Mr. Muir 
realised his expectation, and was present at the great national 
event on the 15th September, the opening of the first instalment of 
the premier railway of the world—the London and North-Western. 
On the 17th September he went to Manchester. He met with a 
favourable reception from Mr. James MeWhinnie, to whom he had 
a letter of introduction from his brother, Mr. John McWhinnie, of 
Catrine. Muir would have remained in Manchester, but receiving 
a letter stating that his brother Andrew was ill at Truro, he deter- 
mined to proceed thither. He left Truro on 24th March, 1831, 
arrived in London from Falmouth on the 29th, and commenced 
with Messrs, Maudslay and Field on the 25th April. 

At Maudslay’s he was promoted to be one of the foremen. The 
duty was entrusted to him of taking charge of the constructiun of an 
engine or machine from start to finish. In illustration we find in one 
of his many time and wage books a detailed account of the time 
employed and the wages earned respectively by the artificers upon 
the ‘‘ Nantz 30-horse power, vibrating steam engine,” from Novem- 
ber 30th, 1832, to July 20th, 1833. e vibrating cylinder engine 
was one of William Murdoch’s inventions, of which a beautiful 
model had been made by Mr. Joseph Maudslay. 

In 1833 a curious novelty in engineering was entrusted to Mr. 
Muir while‘at“Maudslay’s, Admiral, the Earl of Dundonald, then 
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Lord Cochrane, commonly called ‘‘ Fighting Cochrane,” was much 
exercised in fighting the idea of constructing a steam carriage for 
common roads. He went to Messrs. Maudslay for help to carry 
out his ideas, and make for him such a carriage. Mr. Joseph 
Maudslay went to Mr. William Muir as the most likely man to 
give expression to Lord Cochrane's ideas, if they were at all wl 
ticable. For a considerable time, from May 25th, 1833, Mr. Muir 
was or upon this carriage, with what result is not stated, 
but evidently to the satisfaction of Mr. Joseph Maudslay, in so far 
as Mr. Muir's efforts and conduct were concerned, from his 
receiving a handsome gratuity from Mr. Joseph on account of the 
steam carriage. Mr. Muir has a note that the carriage had two 
cylinders, acting direct to the crank axles. The late Earl of Dun- 
donald kept up the acquaintance in after life, and was much 
ores in Mr. Muir’s inventions, and his perfection of mechanical 
tools. 

During the time Mr. Muir was at Maudslay’s, Mr. James 
Nasmyth, of steam hammer fame, was Mr. Henry Maudslay’s 
draughtsman, and Mr. Joseph Whitworth—the late Sir Joseph 
Whitworth—was in the works as fitter. Whitworth cultivated 
Muir's acquaintance, but there was a great dissimilarity in their 
tastes, and they never became intimate. On Sundays Whitworth 
went out with his dogs. Muir, with unfailing regularity, attended 
the Scots Church in Crown-court twice every Sunday. 

On the 7th of March, 1836, Mr. Muir joined Mr. Holtzapfell, of 
Long-acre, the celebrated small tool maker, to act as his assistant 
and representative. In this capacity Mr. Muir travelled, taking 
orders for Mr. Holtzapfell, and acted for him also as teacher of 
turning and the manipulation of cutting tools. As Mr. Holtzapfell’s 
representative, Mr. Muir visited Leeds, Hull, Liverpool, Man- 
chester, Edinburgh, Glasgow, Greenock, Dundee, Kilmarnock, 
Ayr, Catrine, Birmingham, and many other chief towns. He 
remained with Mr. Holtzapfell till the 17th of November, when he 
left to undertake the onerous and responsible duties of foreman for 
Messrs. Bramah and Robinson, Pimlico—Bramah the celebrated 
lock maker, and inventor of hydraulic-presses and numerous other 
hydraulic appliances. 

Throughout his whole course Mr. Muir was a keen and thoughtful 
observer of everything bearing upon his profession, and an indus- 
trious note and sketch maker. His sketch and note books, in 
addition to those before referred to, include—demonstrations in 
Euclid as practically applied to mechanics, many ial and com- 
—_ drawings of a great variety of machines and machine tools. 

is memoranda includes an elaborate schedule of the proportions 
of Maudslay’s marine engines of eleven different powers from 10 to 
100-horse power. The schedule embraces sixty-four different 
Small pocket-books contain valuable ‘‘bits” in sketches of machines 
machine tools, and separate parts, gleaned apparently from all the 
places where he had ever been employed. 

In June, 1840, when comfortably settled at Bramah’s, Mr. 
Joseph Whitworth made importunate overtures to Mr. Muir to join 
him at Manchester. Mr. Whitworth had made his acquaintance at 
Maudslay’s as before stated, and was probably impressed by his 
peculiar merits and serviceable qualities, and their remarkable 
combination—clever, but communicative and credulous, keen- 
sighted, patient, and persevering as an inventor, but somewhat 
dull of vision as to his own interests. What inducements were 
held out to Mr. Muir to leave Brahmah’s, whether any binding 
ote was made we do not presume to say, but Muir did leave 

ramah’s at the end of June, 1840, and commenced with Whit- 
worth in July, his first work being drawings for a knitting machine. 
Mr. Muir’s sketch books and copious memoranda after this date 
connect him pretty closely with Mr. Whitworth’s name, and per- 
haps fame may be added with propriety. In Mr. Muir’s sketch 
books, 1841, are drawings, calculations, and results given in extenso 
of problems relating to speeds of road machine wheels and brooms 
with chain, and with spur wheel and pinion respectively. Mr. 
Muir made for Mr. Whitworth the whole of the drawings and a 
working model of the road machine. 

Long before the connection between Muir and Whitworth was 
formed, the manifold and serious disadvantages resulting from the 
varieties of screw pitch in use was universally admitted. We donot 
know upon what terms he undertook the work, but we believe when 
at Mr. Whitworth’s place Mr. Muir collected from the principal 
mechanical engineers, at home and abroad, a collection of the various 
pitches in existence, and after a series of elaborate experiments 
arrived at a mean pitch, for ordinary orcommon threads, which was 
after public exposition, adopted as ‘‘Whitworth pitch.” On this 
subject it may be interesting to note that Mr. Muir’s sketch book for 
1841 contains, inter alia, notes of ‘‘experiments with jin. bolts, 
the nuts in all cases being screwed to the bottom or ends of the 
screw.” The breaking strains are given for ‘‘fine V thread,” 
*‘square thread,” ‘‘common V thread,” and ‘‘deep V thread.” 
Numerous ‘‘remarks” accompany the statement of results in the 
evidently searching, patient, and careful inquiry. Afterwards Mr. 
Muir, when in business for himself, developed on his own account 
a mean pitch for fine threads for the use of opticians, electricians, 
and makers of scientific instruments. This improvement was before 
its time ; now, however, the development of electricity practically 
applied, and the more sensitive delicacy required in scientific in- 
struments employed for various purposes, have led toa more full 
appreciation of its value and importance. From “incompatibility 
of temper” or other cause, Mr. Muir never seemed to settle, or 
sag 4 it may be said was not allowed to settie, satisfactorily with 

r. Whitworth. 


While with Whitworth he made various new tools, including the 
radial drill. In 1836 when the railway system was in its infancy, 
Mr. Thomas Edmondson was appointed stationmaster at Milton, 
afterwards called Brompton, on the Newcastle and Carlisle Rail- 
way, now part of the North-Eastern system. Mr. Edmondson, 
who had been a cabinet maker, was a man of great ingenuity, and 
very soon set to work to improve upon the passenger ticket system 
in use, which was the same as had served for the stage coaches— 
the issue to passengers of small scraps of paper. Mr. Edmondson 
put together by degrees pieces of apparatus for the manufacture 
and manipulation of tickets that effected a great improvement. In 
connection with the manufacture or alteration of some of his 
appliances, Mr. Edmondson went to Mr. Joseph Whitworth for 
assistance, and Mr. Whitworth introduced him to Mr. Muir—the 
two men were well met. Whitworth was unwilling to be bothered 
with such pottering work, and Edmondson, on tbe other hand, con- 
sidered Whitworth only a middle man, who might cost him some- 
thing and serve him nothing. 

On June 22nd, 1842, Muir terminated his connection with Whit- 
worth, and thenceforward Mr. Edmondson was his client without 
intermediary. In the presses and appliances employed in the per- 
fected ticket system many successive improvements were effected 
by Messrs. Edmondson and Muir in conjunction. Mr. Muir’s port- 
folios of drawings bearing his signature contain interesting evidence 
of the important assistance he was able to render Mr. Edmondson 
in perfecting his ingenious apparatus. His drawings include a 
theodolite, patented in conjunction with Mr. Henry Goss, and a 
screw propeller jointly with the late Mr. Bennett Woodcroft, of the 
Patent-office. A self-acting sugar-cutting machine, patented by 
Mr. Muir in 1863, was not taken up by the trade, but has since 
then come extensively into use. 

His first workshop was in Berwick-street, Manchester, where he 
found room for a small forge, his lathe, anda bench. With his 
cherished lathe he never parted to the end of his days. Business 
rapidly increased and outgrew the cramped accommodation he had 
in Berwick-street ; and jointly with Mr. Edmondson he took a 
large building in Miller’s-lane, Salford. Mr. Edmondson occupied 
the uppermost floor as a railway ticket printing office; the accom- 
modation provided by the remaining—the main portion of the 
premises—was needed and used by Mr. Muir for the manufacture 
of Mr. Edmondson’s printing, dating, and other machines, and for 
the busi as a hine tool maker that now flowed in upon 
him. He next, on his own account, leased a large plot of land in 
Strangeways, Manchester, from Earl Ducie, designed and com- 
menced the erection of the large establishment which has been 








extended from time to time to what it is now, and has been long 
known as the Brittania Works. In 1852 he received an order to 
—4 new and special labour-saving machine tools and appliances 
or the different departments of Woolwich Royal Arsenal. Mr. 
John Anderson, afterwards Sir John, i of hinery for 
the Government, solicited the aid of Mr. Muir to design and make 
suitable plant and tools for the manufacture of sights on the inter- 
changeable principle. 

Mr. Andrew Muir, the eldest son, was his father’s sole assistant in 
designing the various machine tools, and carrying out these arrange- 
ments, and he went to the Royal Small Arms Factory at Enfield, 
to assist in bringing the works into full operation, and to 
introduce the system of order and sound organisation ex- 
emplified at the famous Britannia Works, Manchester, now 
administered by Mr. Alfred Muir, another son, who has done 
so much with his milling cutters to develope this cheap system of 
shaping and planing, even for very large work. He was the first 
English machine tool maker to aaadoee a complete system of 
milling machines that proved satisfactory alike for the rapidity and 
the accuracy of their productions, his system being now in use by 
all the great engineering firms, Another of his useful contriv- 
ances was his double grindstone, in which by regulated contact two 
stones dress each other and keep the grinding surfaces in fit con- 
dition. His automatic machine for winding cotton bails and 
bobbins performs the work of twenty operatives ; in addition to the 
winding it puts the tickets on the filled bobbins, It is used uni- 
versally by the trade. Mr. Muir was married on August 25th, 
1832, to Eliza Wellbank Dickenson, of Drypool, in the county of 
York, in St. Paul’s Church, Covent Garden, London. Mr. Muir 
was never a very robust man, but he lived a steady, sober life, and 
had uniformly fairiy good health, and never had a more serious 
illness than that to which he succumbed at the end of his long life. 
After an illness of about a month, he died on June 15th last, being 
in his 83rd year, and was interred in Brockley Cemetery. 
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FAST LONG-DISTANCE RUNS. 


THE accompanying table, published in the American Railroad 


Gazette, gives some particulars as to the speed, &c., of various 


runs made within the last few years over distances of about 400 | 


miles. It will be observed that all the trains are very light, and 
that in only one case—the English train—was the run made bya 
regular passenger train carrying passengers at ordinary fares. 


Date. Railroad. Whence—Whither. 





ee | 
starting early in the week, and continuing fully on up to Sat 
afternoon, In addition to home orders, good lines A oat 


hand from Germany and the other Continental markets, Australia 

New York, and other export centres. No branch of the Staffordshire 
iron trade is doing better than this. To an increasing extent steel 
sheets are taking the place of those of iron, makers finding it at 
once much more convenient and more profitable to roll down from 
blooms and billets rather than to make the sheets out of puddled 
iron. This demand for steel is leading to an increased number of 
black sheet makers going into the steel rolling business, 

Messrs, E. P, and W. Baldwin, Stamford and Wilden Works 
quote prices at date as follows:—Shield brand of singles, £9: 
Severn brand, £10; best, £11; double best, £12; and so on’ 
according to quality. Some other makers quote for steel stamping 
and working-up sheets of 24-gauge £8, and for thin sheets of 
16-gauge £6 5s. 

he Strip Iron Makers’ Association shows every sign of being 
able to command the advance of 7s, 6d. per ton, which has been 
declared. There has been no giving way by makers, and nothing 
less than £5 5s. per ton for gas tube strip is now quoted by the 
combined firms. With the season approaching when the wrought 
iron tube makers will be increasingly busy, the prospects of the 
new association for the winter months are good, In hoops busi- 
ness is moderately active, but in only a few cases are better prices 
realised, 

The business of galvanisers carried on for more than thirty years 
at the Lion Works, Birmingham Heath, by Messrs. Morewood and 
Co. and Morewood and Co., Limited, will in future be conducted 
by Morewood and Co.’s Successors, Limited. This new company 
has a capital of £40,000. Mr. H. G. Heathfield has been entrusted 
with the _ oe roe of the works, and Mr. J. Hetherington has 
been appointed the manager of the London office. 

Pig iron makers this week again command the market. They 
are supported by continued improvement in Glasgow and Cleve- 
land, and the good orders which they have recently booked render 
them for the present quite independent of any further sales. They 
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| This looks 


are therefore content to let all orders pass that cannot be obtained 

rices, This —_ equally to imported Midland pigs and 
to the Staffordshire makes. Stocks in makers’ hands are almost 
Some of the Staffordshire pig makers who at this time last 
year had considerable quantities of iron in hand waiting for pur- 
chasers, have not now an ounce of spare material on their ground. 
rticularly healthy, and any further increased demand 


| will certainly enable makers to secure yet further advances, 


Table of Fast Long-Distance Runs, 














Aug., 1888 London & North-west. and Caledonian London—Edinburgh 
July, 1885 West Shore .. 
May, 1886 New York Central . New York—Buffalo 


June, 1884 Baltimore and Ohio .. .. Chicago—Bellaire .. 


May, 1876 Pennsylvania .. Jersey City—P’gh .. 





were used on the Caledonian, where the grades were steepest. 





| 
THE IRON, COAL, AND GENERAL TRADES | 
OF BIRMINGHAM, WOLVERHAMPTON, AND | 


OTHER DISTRICTS. 


(From our own Ci ) 

A MoRE satisfactory feeling is making its appearance in the iron 
trade of this part of the kingdom ; for makers’ books are being 
filled up with orders, and there is a more independent spirit 
manifesting itself among certain manufacturers, emanating from 
the knowledge that inquiries are more numerous. Consumers are 
showing less reluctance than a while ago to enter the market, nor 
are makers so disposed as formerly to accept all orders offered 
them irrespective of the price which consumers stipulate. This 
stronger feeling arises from the advanced prices of pig iron, which 
fully entitle finished iron producers to increased values. Although 
some of our leading ironmasters were absent at the meeting of the 
Iron and Steel Institute, those who attended Birmingham ‘Change 
to-day—Thursday—were unani in pron ing that pig iron 
having risen 4s. to 5s. per ton, compared with the prices of the 
early part of last autumn, higher prices must be demanded of 
finished iron consumers if money is not to be lost at the ironworks. 
While sheet and strip iron makers continue strong at the associa- 
tion advances recently declared, the common bar makers are now 
aiming at securing a rise of 2s. 6d. per ton. Firms who previously 
were selling at £4 17s. 6d., declared to-day that £5 must be the 
minimum for further orders, and some of them demanded 
£5 2s. 6d. and even £5 5s. 

Purchasers did not face the advance asked by the common bar 
makers with a feeling wholly of dissatisfaction, since it is impossible 
to gainsay the position which makers have taken up in respect to 
the influence upon their profits of the advance in raw material. 
At present merchants are the most difficult to persuade into giving 
any advance, but if inquiries continue as brisk as now, makers 
should be able to command the terms which they ask, Un- 
doubtedly, merchant iron has for a considerable time past been 
too low, having reference to the cost of pig iron. Makers’ success 
must now depend upon the character of the demand which they 
may experience. Unbranded burs are quoted this week £5 10s. 
J ton, and merchant bars £5, as the minimum ; best bars are 

6 to £7. 

The cessation of the holidays, and the advance of the shipping 
season, is leading to an increase in the orders arriving at the mills 
and forges, and makers are looking forward to a g autumn 
trade. The inquiries already on the market give every indication 
of this, and assist in strengthening makers’ demands for better 
prices. The increased quotations for pig iron are rendering makers 
reluctant to book orders for finished iron very far forward, 

The demand for sheets continues all that can be desired. Makers 
are receiving more orders than they can execute, and are standing 
out for full prices in respect of galvanising qualities; £6 5s. for 
singles and £6 10s. for doubles is the minimum now ruling for 
galvanising descriptions, while for merchant sheets £6 15s. for 
doubles is pes Some makers of galvanising qualities are 
realising without difficulty £6 11s. 3d. for 24-gauge. 

One result of the augmented remunerativeness which now 
attaches to operations in the sheet iron industry is the increase of 

roduction. To several recent instances of such an issue is now to 
added the re-starting of the Regent Ironworks, Bilston. The 
necessary repairs are now under execution, and it is believed 
that before long the mills will te set to work upon rolling of 
sheets, for which the works were at one time famous. e 
Regent Works, which was formerly in the possession of Messrs. 
George Onions and Sons, and which has been standing for 
more than a year, has been purchased the Albion 
Iron Company (Messrs. Lewis, Greenway, and Dangerfield). 
The re-start will provide employment for about 200 operatives. 
The new proprietors have already works at West Bromwich and 
Coseley. Negotiations, it is said, are proceeding for the re-starting 
also of other ironworks in the district, at which production had for 
a long time past ceased. 

Best thin sheets for stamping and working-up pu 8 are in 

very steady call at date, and makers are fully engaged, the works 
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Staffordshire pigs are quoted 50s. to 52s. 6d. per ton for all- 
mines, 3ls, to 32s, 6d. for cinder sorts, and 38s, 6d. to 42s. 6d. for 


——— Imported pigs are on the bases of about 40s. for 

, Derbyshire forge qualities delivered, and 42s, 6d. for foundry, and 

| for Northampton forge 39s., occasionally verging on 40s. 

| Another indication of the improving tendency of local industry 
is found in the fact that two collieries—the Summerfield Colliery 
at Willenhall, and the Osier Bed Colliery at Stow Heath—are to be 
restarted. The latter has been closed for a number of years, yet 
contains several acres of maiden mines. 

The Birmingham and other Midland establishments engaged in 
the manufacture of edge tools are doing a good trade with Mexico, 
South Africa, and the Spanish West Indies. The same markets are 
amongst the best current purchasers of machinery, tubes, and light- 
ing appliances. Natal is an excellent market for mining mechanism 
and wagon ironwork. The Eastern markets, more particularly the 
Indian, are taking —_ quantities of irrigating machinery, railway 
material and iron trucks, and plantation tools, At the majority of 

| the engineering and machinists’ workshops considerable employ- 
| ment is provided on account of repairs. There is slightly more 
mas stirring in the South Staffordshire boiler and bridge-build- 
ing yards. 

ome, colonial, and foreign orders are received in fair numbers 
at wrought iron tube manufactories for both gas and water tubing. 
For steel tubes a good demand is experienced for engineering pur- 


es. 

The inflation in the copper market is at length resulting ina 
stiffening of prices in those of the Birmingham and South Stafford- 
shire manufactures in which that metal is largely used. Buyers 
who have been holding off in the expectation of the collapse of the 
syndicate find that their calculations have not been realised, and 
with some of them the present condition of things seems justification 
for the admission that the ring is able to hold its own. It must 
not be forgotten, however, that iron and steel continue to be used 
in considerable quantities in place of copper, and in both London 
and Paris the metal has a accumulated. 

The manufacturers of galvanised roofing and tanks in Wolver- 
hampton and other centres in the district are busier at the moment 
than they have been for a considerable time past. Some of the 
works have as many as forty roofs under execution. Fire-proof 
flooring is in request for China and elsewhere. 

Constructive engineers hereabouts are expressing satis- 
faction at the issue of the reference to Mr. Justice Grantham at 
the Liverpool Assizes, of the long-standing dispute between Mr. 
Joseph Simpson—trading as Simpson and Co., Darlaston—and 
Messrs. Robert Neill and Sons, builders and contractors, of Man- 
chester. Simpson and Co. had acted as chief contractors for the 
Liverpool Exhibition building, 1886, and they took a sub- 
contract from Neill in connection with the putting up of the 
Liverpool Exchange Station of the Lancashire and Yorkshire 
Railway—a station which was opened for traffic in December of 
that year. Messrs. Simpson’s contention was that £10,000 was 
| due to them under that sub-contract, and for that sum they brought 

their action. Messrs. Neill responded by paying into court a sum 
of between £2000 and £3000, certified for by Mr. Hunt, the engi- 
| neer of the railway company. For the plaintiff it was contended 
| that Mr. Hunt had no right to certify for the final amount due, 
| but that if any disputes had arisen they should be submitted to 

Sir John Hawkshaw, the referee appointed under the contract. 
| His lordship’s ruling was that Mr. Hunt could not override the 





| clauses in the contract agreeing to submit any disputes to arbitra- 
| tion, but it must be referred to Sir John Hawkshaw to settle the 
| amount actually due, and he gave judgment for the plaintiff, with 


| 
| 


coste, 

The scheme for connecting Birmingham with the Bristol Channel 
by acanal navigable for 200 tons burden has been rather lost sight 
of in the larger interest directed to more recent projects. Now, 
however, the Provisional Committee of the Bristo) Channel Im- 
tte Navigation Scheme has prepared a report, in which the 
ollowing announcement is made:—‘‘It is obvious that no further 
time should be lost in placing the Bristol Channel scheme before 
the public by means of a company, and it is hoped that the neces- 
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sary steps may b2 taken during the next session.” The essence of 
the committee’s claims in favour of the Bristol Channel scheme is 
that it would make Birmingham a seaport for coasting vessels, and 
that of all the schemes advocated it is the least costly in con- 
struction and the most economical in cost of transition. In 
connection with this scheme Mr. J, E. Eardley-Wilmot, M.P., has 
suggested the utilisation of the plans and sections prepared in 1863 
by the eminent marine engineer, Sir John Goode, and the con- 
struction of a deep-water harbour at Brean Down, in the Bristol 
Channel. 

The board of directors of the Central Tramways Company, 
Birmingham, have decided to recognise the order of the Public 
Works Committee with regard to the fitting of their engines with 
the life-protectors selected by that body; and it is believed that 
the other companies of the town will also adopt the guard, 

Messrs. G. EK. Bellis and Company, Ledsam-street, Birmingham, 
have received an important order to supply the machinery for two 
new vessels of the Sharpshooter class now being built at Elswick 
for the British Admiralty. Hach set of machinery will have to 
develope 4500 indicated horse-power on the trial trip, and will be 
built on the same lines as the machinery for the two vessels now 
building at Devonport. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 


Manchester.—The iron trade of this district is fully maintaining 
the recent improvement so far as prices are concerned, but the 
actual business doing is only limited, and in pig iron somewhat of a 
lull seems to have come over the demand. In most cases, buyers 
are tolerably well covered for present reyuirements, and are dis- 
inclined to give out orders except such as they are absolutely 
compelled to place upon the market at the advanced rates. 
Whether by holding back they will be able to buy on more favour- 
able terms than at present is questionable, as makers are almost 
without exception pretty heavily sold for some time forward, and 
are quite indifferent about further business except at full prices, 
There is, it is true, only a very restricted output; but even on 
present rates there is no sufficient margin to induce makers to put 
in more furnaces, and should the steadily increasing activity in 
nearly all of the leading iron-using branches of industry continue, 
the prospects of lower prices are certainly remote. On the other 
hand, any further material upward movement is not at present 
probable, but the slight advance which has recently been put on 
seems more than likely to be maintained. In the steel trade, the 
improvement in prices which might be expected from the un- 
doubted activity which prevails generally is only very slow. 
Hematites are tirmer, but the actual advance has been compara- 
tively trifling, and manufactured steel remains at prices which are 
low and unremunerative to the producer. In finished iron also the 
activity which has recently come over most branches of this trade 
has so far not resulted in a corresponding improvement in prices, 
and makers, although they are mostly full of work for the present, 
hesitate about advancing their quoted rates. Prices have stiffened 
up to what have recently been only nominal list quotations; but 
where anything beyond this is held out for, it is chiefly from 
buyers who want prompt delivery, which just now is very difficult 
to obtain. 

The Manchester iron market on Tuesday was not more than 

moderately attended, and business, taking it all through, was very 
slow. Pig iron met with but a limited inquiry, and very few sales 
of any weight were reported, Prices, however, all round, were 
very tirm. In odd cases second-hand parcels could be bought from 
merchants and brokers at under current rates, but there was no 
giving way whatever on the part of makers, and in some instances 
slight advances upon the quotations of last week were being held 
out for, Quoted rates for local and district brands delivered equal 
to Manchester remained at about 39s. 6d. to 40s. 6d. for Lanca- 
shire, 378. to 37s, 6d. and 38s, for Lincolnshire, forge and foundry, 
and 41s, 6d. for good foundry Derbyshire, less 24, with sellers of 
the last-named brand here and there showing a disposition to hold 
out for rather better prices, Outside brands were generally firmer. 
Good foundry Middlesbrough was quoted at 42s. 4d, net cash 
delivered here—an advance of 6d, upon last week’s prices—and one 
or two of the Scotch brands were ulso quoted at slightly higher 
orices, 
' In hematites, although yenerally only a limited oe oy J is re- 
ported, one or two of the makers have recently sold pretty largely, 
and have now very little to offer ; good foundry qualities, delivered 
in the Manchester district, are firm at 52s, to 52s, 6d., less 24, 
and in some instances are difficult to obtain even at these figures. 
There is still only asmall business coming forward in steel plates, 
but prices are showing more firmness ; £7 2s, 6d., at which orders 
coal be readily placed a week or so back, is now only being taken 
in exceptional cases, and makers generally are holding to their 
quoted price of £7 5s, for good boilermaking qualities delivered in 
this district. 

Inthe manufactured iron trade there is a fairly good business 
doing in all departments, makers are well supplied with orders, 
and prices all round are decidedly stronger. For bars, delivered 
in the Manchester district, £5 is now the minimum quoted price, 
and there are very few sellers who would come below this figure ; 
boop and sheet makers have quite a pressure of orders on their 
books, and very few of them are in a position to accept business 
for anything like early delivery. Where buyers want to place 
orders for prompt specification they have to pay an advance upon 
late rates, hoops averaging £5 7s. 6d., and local made sheets 
£6 12s, 6d. to £6 15s. per ton delivered in this district. 

The engineering trades all through continue generally well 
employed, new work coming forward very steadily, and better 
prices are being got. The improvement in this latter respect, 
however, makes only very slow progress, and there is still a con- 
siderable margin of unremunerative trade to be overtaken before 
the engineering industry can be said to be at all on a satisfactory 
footing. 

Since I last paid a visit to the works of Messrs. Wm. Muir and 
Co., of Manchester, extensions have been carried out by the 
erection of new stores, tool room, and extra drawing office, and 
the enlargement of the smithy, the top of the new buildings being 
surmounted by a large tank fitted with special filtering arrange- 
ments, which supplies the works with water. The inside walls of 
the new buildings are all uf white enamelled brick, with fire-proof 
floors, and special attention has been paid to the sanitary require- 
ments of the works. One particular feature, which I referred to 
on the occasion of my previous visit, was the special development 
in the manufacture of milling machine tools of all types; and on 
my present visit the firm had upwards of eighty of these tools on 
order, ranging from 10cwt. up to 10 tons in weight, and I saw 
photographs of several which had been made, weighing upwards of 
23 tons. So far the depth of cut with these machines, with 
the cutter working vertically, is 12in., and the same gprs 
and with Mr. Alfred Muir's patent cutter, which is practically 
a series of parting tools, 1 was informed a cut of lfin. deep, 
or even more if required, could be taken. The firm have a 
large stock of these cutters for all descriptions of work, and 
one which was being made had a diameter of 22in. As an evi- 
dence of how this firm appreciates the advantages of the milling 

hine as an efficient shop tool, I may mention that they have 
fifteen of these machines in operation in their own works, and 
another was being put down. The smallest size in these machines 
is 10 ewt., and the largest has a capacity for milling a surface 10in. 
deep by 4ft. long. It will also mill at right angles 10in. by 3ft., 
and there is a circular motion which will mill up to 4ft, diameter. 
These have gradually replaced the ordinary slotting, shaping, and 
planing machines, and there is little doubt that ultimately they 
will be found as necessary in any engineer’s works as a lathe. 
Reamers for parallel and taper holes are also made on Mr. Alfred 
Muir’s patent. The largest taper which I saw was 12in. deep, 3in. 








at the large end by 1fin. at the small end, and samples of work 
done by them afforded sufficient proof of their effectiveness for 
this class of work. Amongst other work in hand were a number 
of ordinary lathes, shaping, drilling, slotting, and other tools. One 
special feature in the drilling and slotting machines is, that the 
drilling machine spindle is balanced so that it can be withdrawn 
or brought to its work quickly; and the slotting machine 
rams are also balanced, which makes them very easy to drive; 
and in adjusting the stroke or altering the position of the 
ram there is no necessity for locking it whilst doing so. Both the 
drilling and slotting machines are driven in the same direction as 
an ordinary lathe, which is another great convenience. The firm 
had also just completed for dockyard work a vertical planer, 
similar to one which they have in use themselves, The capacity of 
this machine is 7ft. vertical stroke, and 10ft. horizontal, and there 
are also compound slides with circular motion, the circular table 
being 7ft. diameter. Amongst other specialities in hand were a 
number of machine tools constructed in parts, each part weighing 
not more than 200 lb., so that they can be carried by camels, over 
the mountains, about 2000 miles from the coast, to their place of 
destination, Although this firm manutactures all machine tools 
suitable for every class of engines and machinery, they also make 
a —_ of machinery for the manufacture of war material, 
guns, small-arms, &c.; and amongst recent order they have executed 
have been some 300 four-barrel lin. Nordenfelt guns, whilst just 
at the close of last year they turned out a Maxim machine gun, 
which fired, automatically, ordinary service ammunition at the rate 
of thirty in one and a-half seconds, 

Just at —— forms probably the dullest season of the year, 
so far as the coal trade is concerned, and there is accordingly only 
a very quiet demand all through. House fire coals have been in 
limited request, and to move away quantities slightly undercurrent 
rates have in odd cases been accepted, but generally colliery proprietors 
prefer either tu restrict their output or put down into stock, in 
anticipation of the winter buying-in season, rather than attempt to 
force business by reducing prices. The demand for common round 
coals, suitable for iron making, steam, and general trade require- 
ments, has been to some extent interfered with by the customary 
holidays now going on in many of the surrounding manufacturing 
districts; this has in many cases made itself felt in the market, 
and supplies of all descriptions of common coal are plentiful, and 
frequently weak, if anything, in price. Here and there collieries 
are kept busy on account of shipping orders, but generally this 
department of trade has only been dull, and there is plenty of 
cheap coal offered at the Lancashire ports. Engine fuel continues 
in active request so far as the better sorts are concerned, and these 
are firm at fully recent rates, best slack being scarce at many of 
the collieries, but the inferior sorts are still difficult to dispose of, 
and low in price. At the pit mouth best coals {average 8s, 3d. to 
8s, 6d. per ton; seconds, 6s. 6d. to 7s.; common house fire coals, 
5s. 6d. to 5s, 9d.; steam and forge coals, 5s. to 5s, 3d.; burgy, 
4s, 3d. to 4s. 6d.; best slack, 3s. 6d. to 4s.; and common sorts, 
about 2s. 6d. per ton. For shipment, good ordinary steam coal 
delivered at the ports on the Mersey still brings 6s, 9d. to 7s. per 
ton, although inferior qualities are offered at lower figures. 

Barrow.—There is again a better tone in the hematite market, 
although rather less business is doing. The process which has been 
going on for weeks of reducing the output of stocks was somewhat 
checked last week, but this week finds the amount of pig iron in 
hand less than was the case seven days ago by about 200 tons. In 
West Cumberland alone 193,000 tons are in stock, and in Furness 
probably 100,000 tons have been stored. Makers generally are not 
troubled with heavy stocks, It is obvious that the two furnaces 
which have been relit in the district during the week have been 
with a view of putting other furnaces out of blast which require 
repairs, Makers of pis iron are alive to the necessity of keeping 
down the output of hematite as the only means of keeping up the 
firmness of the market, and of maintaining prices. The quotations 
this week show a further improvement of 6d. per ton. Mixed 
numbers of Bessemer iron are quoted at 44s. to 44s. 6d. per ton 
net f.o.b., and No, 3 forge finds a market at 43s, 6d. to 44s. per 
ton. Hematite warrants have changed hands during the week at 
within 3d, or 6d. per ton of these figures—a proof that holders of 
warrants are much firmer in their dealings with speculators as well 
as legitimate buyers. The steel trade continues to be very fully 
employed, especially in the heavy departments. The output is at 
its maximum in rails, plates, angles, tin bars and hoops, and the 
demand for all these classes of steel remains exceptionally brisk. 
There is a steady trade doing, and makers have lately increased 
their responsibilities for delivery. Rails of heavy sections are 
quoted at from £3 18s, to £4 per ton, but buyers are not much dis- 
posed to place orders at much of an advance in prices. Lighter 
sections are quoted up to £4 7s. per ton. The market value of 
se is steady at £6 7s. per ton, and angles at £5 13s. net f.o.b. 

looms are a poor market, and business is slow in slabs and in steel 
wire rods, There is a growing business in stee] castings, and facili- 
ties have been provided at the works at Hindpool for the heaviest 
class of work. There is nothing new to reportin the shipbuilding 
and engineering trades, ordersare offering more freely and a busier 
time is expected, but no new orders are reported. One or two good 
repair orders have come to hand, Boiler makers are steadily 
employed. Much progress is being made with the work incidental 
to the construction of the tanks, &c., for the bulk petroleum trade 
on the docks at Barrow. Iron ore is in good demand, and native 
qualities are quoted at late rates—9s. 6d. to 12s. per ton for ordi- 
nary qualities. Coal and coke steady. Shipping fairly employed. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Ow1ncG to holidays associated with Stockton Races and the 
meeting of the Iron and Steel Institute, in progress at Edinburgh, 
there was but a small attendance at the Cleveland iron market 
held at Middlesbrough on Tuesday last. Prices were very firm, 
and though only a small amount of business was done, there was 
no disposition on the part of sellers to make any concessions what- 
ever. It is now generally believed that the autumn will bring a 
further increase in the demand, and that still higher prices will 
shortly be obtained. The principal part of the business in pig 
iron which is at present being done is for prompt delivery, and 
33s. 3d. per ton is the price freely paid for No. 3 G.M.B. This 
figure has prevailed since the 14th inst., and neither makers nor 
merchants will take less, Some of the former ask 33s. 6d. for 
prompt and 3d. to 6d. more for forward delivery; but consumers 
are not yet prepared to buy far ahead. Forge iron is offered at 
32s. 3d., mottled at 32s., and white at 31s, 9d. per ton. 

A moderate amount of business in warrants is being done both 
at Middlesbrough and at Glasgow. The price current is 33s. 6d. 
per ton, and some sales have been made at that figure. 

Messrs. Connal and Co.’s Middlesbrough stock of pig iron was on 
Monday last 259,526 tons, which represents a decrease of 2764 tons 
during the week. 

The shipments of pig iron from the Tees between the Ist and the 
20th inst. amounted to 55,354 tons, against 59,372 tons in the 
corresponding portion of July, and 53,133 tons in that of June. 

The finished iron works at Stockton and Middlesbrough are 
closed this week, All the makers have their books well filled with 
orders, and prices are steadily advancing. Ship plates were on 
Tuesday quoted at £5 2s, 6d. per ton, free on trucks at makers’ 
works, less 24 per cent. discount, and orders cannot now be placed 
at less, This is an advance of 5s. per ton on last week’s rates. For 
ship angles and common bars £4 15s. per ton is asked, but the 
demand for these is scarcely so great as for plates. 

At the last meeting of the Standing Committee of the Board of 
Arbitration for the North of England Manufactured Iron Trade a 
resolution was unanimously that a suitable address be pre- 
sented to Mr. David Dale, of Darlington, on the occasion of his 
marriage to Miss Milbank, It was left to the president, Mr. W. 





Whitwell, and to the secretary to draw up the address, and to see 
to its execution by a competent artist. This is now being done, 
and in a short time it will be ready for presentation. The in- 
portant part taken by Mr. Dale in the formation of the board in 
1867, and to the many difficulties which, as the first president, he 
had to encounter, is referred to in the text. Allusion is also made 
to the universal confidence which his abilities and high character 
have earned for him from both employers and employed, and to 
the fact that he bas been unanimously selected to till the respon- 
sible office of referee to the board year by year ever since he 
resigned the chairmanship. 

Messrs. Craig Taylor and Co., shipbuilders, of South Stockton, 
have lately obtained an order for a large petroleum ship. As a 
number of these vessels will certainly be required in the future, 1t 
is hoped that there is a good chance of more orders of a similar 
character following this one. Hitherto they have usually been 
executed at Tyneside yards. 

Almost all the works in the Cleveland district are this week 
standing on account of Stockton races. This is a matter of great 
annoyance, and even loss, to almost all connected with the iron and 
steel trade. It is contended that if the race days were confined 
to the latter half of the week, every reasonable opportunity for 
holiday-making would be afforded, and still half-a-week’s work 
would be possible, The wishes of employers and traders, however, 
have never been considered in the matter. The main supporters 
of the races are the publicans, the betting fraternity, and least 
provident portion of the workiag men ; and these carry all before 
them. Any attempt to keep works—except blast furnaces—going 
during the race week is almost certain to be a failure. A few 
steady men are only too glad to remain at work ; but the absentees 
are so numerous as to prevent operations except at a loss. The one 
consolation is that hard-worked clerks and other officials are able 
to obtain at this time a holiday which otherwise they might have 
to do without. 

Works managers seem all to agree that there never was a time 
when workmen were more difficult to get on with than they are at 
present. They are strenuously exerting themselves to recover all 
sorts of petty extras and privileges which they formerly enjoyed, 
but lost during the recent bad times, In many cases they succeed 
in their efforts, and then demand further concessions. In fact, 
they are steadily pursuing a levelling-up policy. When they 
have got all they can in this way it is thought not unlikely that 
they will—at all events ironworkers—agitate for a general advance. 
Other classes of men are also more or less unsettled. Two Durham 
collieries were laid off on Monday last, because the manager had 
discharged some colliers for a reason which he considered sufficient, 
but their comrades did not. A meeting of all employed was called 
for the following day, and the miners’ agent was requested to take 
up the case. At Sunderland the sailors are in an excited state, and 
are determined not to accept less than £4 per month for their 
services on board ship. Captains have noalternative but to pay this 
or suffer unlimited detention, and in some cases they have already 
given way. At the Jarrow Ironworks the forkers, or assistant 
shearmen, are out on strike. They demand 7s. 6d. per day, instead 
of a tonnage rate as heretofore. They have been informed that 
unless they submit to the decision of the Board of Arbitration they 
will be prosecuted for neglect of work. 

Swedish ore from Lulea continues to come into the Tyne; and 
already the accumulations have reached several thousand tons. 
All, so far, has been unloaded at the Walker furnaces, where it is 
intended to be smelted. When broken, the ore has a granular 
appearance, and is of a dark grey colour. There seems no doubt 
ot its richness in iron, but how far it will be found easy to smelt, 
and the resulting pig iron pure enough for steel-making purposes, 
is still a matter affording room for differences of opinion, but 
it is stated to be of high quality in these particulars. The cargo 
ordered by a Tees-side tirm has not yet been delivered. 

The dispatch of Sir R. B. D. Morier, British Ambassador at St. 
Petersburg, anent the work of the ‘‘ Phoenix merchant adventurers ” 
and their heroic captain, Joseph Wiggins, which was published on 
the 20th, must be intensely interesting to every Englishman, but 
especially to North-country men. Captain Wiggins has clearly 
demonstrated the possibility of an enormous trade with Siberia ; 
his colleagues have patriotically found him pecuniary assistance, 
and Sir Robert Morier has done excellent service, as well as ample 
justice, to the pioneers in making widely known their achieve- 
ments. It appears that Siberia is very rich in minerals. It is 
scarcely likely, however, that any of these can bear the cost of 
transit to this or any other European country for the purpose of 
reduction unless they are very rich and pure, and the resulting 
metals are of a valuable kind. A new supply of copper and tin ores 
would be very acceptable just now; still more so, if the more 
precious metals were found. But it is scarcely conceivable that 
iron ores of any kind could profitably be brought from the heart of 
Siberia, unless, indeed, as ballast. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent, ) 


THE general improvement in the Sheffield industry is fully main- 
tained. In the steel trade the Admiralty have just placed a large 
number of hulls and new sets of engines and boilers to engineers 
and shipbuilders in various parts of the country, and there is no 
doubt a considerable portion of the fittings will be made in the 
Sheffield district as usual. The result of the naval manceuvres will 
no doubt lead to the fleet being greatly strengthened, both in fast-sail- 
ing cruisers and in heavy war-ships. It has also been pretty clearly 
demonstrated that the land defences of our leading ports are by no 
means what they ought to be. Though no new armour-clads are 
as yet in contemplation—so far as public report goes—it is believed 
here that, owing to the increasing powers of the projectiles, it is 
impossible to suppose that our war-ships of the future can be left 
unclothed with thick armour, thicker probably than has even yet 
been produced. The Government are laying in very heavy stocks of 
steel shells, all our manufacturers who make a speciality of this class 
being fully employed. With the new press just delivered to the 
Birmingham Small-arms Factory by Messrs. Henry Bessemer and 
Co., of Sheftield, the production of steel projectiles will be 
immensely facilitated, the slow and old-fashioned process of boring 
from the solid bar being entirely dispensed with. 

Railway material is again briskly inquired after for the Indian 
market. A Rotherham firm—Messrs. Baker and Burnett—have 
obtained the heavy order for wheels and axles for the Indian Mid- - 
land Railway which I alluded to some time ago. The Great 
Eastern Railway Company require about 1000 tons of tish-plates, 
the Midland are asking tenders for a further considerable quantity 
of tires. Mr. George Turton’s improvements in railway buffers 
and other appliances have been favourably received, and are now 
specified on many important lines. Mr. Turton has purchased con- 
venient and commodious premises in Savile-street, almost opposite 
the Midland goods station, where I understand he will undertake 
the putting together and finishing of his goods on a large scale. 

The Sheffield Canal makes headway. Mr. Charles Hawksley, 
C.E., of London, and Mr. B. P. Broomhead, of Sheffield, after 
making a survey of the waterways between Sheffield and Goole, 
attended before the Council of the Sheffield Chamber of Commerce 
on Thursday, and reported the result. An influential committee 
was appointed to consider the whole question, and ascertain in 
what way water communication could best be improved so as to 
afford cheap water-carriage for this district. It is believed that an 
outlay of £1000 would secure a careful survey of the waterways, 
upon which could be based a fairly accurate estimate of the cost 
of constructing a deep-water canal. The committee has power to 
invite influential representatives of those engaged in the heavy 
trades, local landowners, and the South Yorkshire coalowners to 
join them, 
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Iron is slowly but steadily going up. A rise of ls. 6d. per ton 
in hematites has been obtained during the month, in sympathy 
with the Scotch pig iron market, where there has been a substan- 
tial upward tendency. Common forge is also a little stronger. It 
is expected that the blast furnaces at the Holmes, Rotherham, will 
be re-lighted before many months are over. There is not much 
doing in the coal trade, and household sorts have reached their 
dullest season. In some parts steam coal is reported to be in fairly 
good demand. 

Much interest was attached to the half-yearly meeting of the 
shareholders in Messrs. Vickers, Sons, and Co., Limited, River Don 
Works, as it was anticipated the chairman—Mr. T. E. Vickers, 
J.P.—would be able to state what were the prospects of the 
company in regard to military material. The shareholders were 
not disappointed. The directors were able to inform the meeting 
that there was an immediate prospect of an important contract for 
finished heavy guns being taken by the company. This will open 
out a new department for their business. In fact, the reason why 
Whitworth and Armstrong have got the bulk of the ordnance 
orders has been because they were able to deliver the guns com- 
pleted. They have frequently got the steel tubes or cores from 
Sheffield ; but up to the present, heavy guns have not been made 
outright here. An immense weight of ordnance is required by the 
Government, and the enterprise shown by the Don Works in 
undertaking the construction of guns, from casting to completion 
for service, is certain to meet with reward. The company are 
paying an interim dividend of £2 10s. per cent., equal to 5 per 
cent. per annum, on the preferred 5 per cent. stock and on the 
limited amount of unconverted original stock. The question of a 
dividend on the ordinary shares is to stand over until the annual 
meeting. 

Among the most hopeful signs of trade improvement are the 
reports of the rolling mills. Another has just reached me. It is 
also favourable, like the last noticed in THE ENGINEER. The 
Sheffield Forge and Rolling Mills Company have made a gross 
profit on the year of £4856, which admits of a dividend of 5s. per 
share, the addition of £1000 to the reserve fund, and the carrying 
forward of a balance of £585. The mortgage debt of the company 
oa further reduced during the year by the payment of 
& , 

A notable figure in the iron trade of South Yorkshire has dis- 
appeared in the death of Mr. George Dawes, formerly of Milton 
and Elsecar Ironworks. For over thirty years he was proprietor 
of the Milton and Elsecar Ironworks, under lease from Ear] Fitz- 
william. The family of Dawes was connected with the iron trade 
of South Staffordshire when Mr. George Dawes came to Milton in 
1849—in his father’s time—trading under the title of John Dawes 
and Son. They were the pioneers of the trade in North Lincoln- 
shire. At the dissolution of the partnership of W. H. and G. 
Dawes, Mr. W. H. Dawes retained the Trent and Bromford— 
Staffordshire—Ironworks, and Mr. G, Dawes kept Milton and 
Elsecar—South Yorkshire—and Denby—Derbyshire. On the de- 
— of trade setting in, caused by the keen competition of the 

iddlesbrough people, Mr. Dawes continued the business at a 
great loss to himself. He ultimately decided to abandon the 
struggle three years ago, and since then the works have been dis- 
mantled, and their stoppage caused great distress in the neighbour- 
hood. Mr. Dawes, who was greatly respected, was the owner of 
ae estates in South Yorkshire, Birmingham, Lancashire, and 

Vales. 

I ncticed an unusually large contingent from Sheffield and South 
Yorkshire at the Iron and Steel Institute meeting at Edinburgh, 
including Mr. R. A. Hadfield, of the Hecla Works, who read a 

per on “Manganese Steel;’ Mr. J. G. Lowood (Sheffield, 

pear, and Middlesbrough Ganister and Silica Bricks), Mr. W. 
Edgar Allen (Imperial Steel Works), Mr. Wm. A. Tyzack (Stella 
Works), Mr. S. Osborn, Mr. G. Jackson-Smith, and Mr. Pye Smith 
(Clyde Steel Works), Mr. A. J. Jordan (East India Works), Mr. 
Josiah J. Richards (John Brown and Co.), Mr. Wm. Peech and Mr. 
Wm. Tozer (Steel, Peech, and Tozer), Mr. G. W. Hawksley (Bright- 
side Boiler Works) ; Mr. A. H. Allen, borough analyst; Mr. Fred. 
W. Seaman, steel manufacturer; Mr. W. T. Flather, steel manu- 
facturer; Mr. W. Beardshaw, jun. (Baltic Steel Works), Mr. L. N. 
Ledingham, Mr. J. W. Shipman (Jabez Shipman and Co.), Mr. 
John Turton (Vulcan Rolling Mills), Mr. Geo. Senior, Mr. B. M. 
Renton, Mr. Richard Richardson, silver and electro-plate manufac- 
turer, &c. 








NOTES FROM SUOTLAND. 


(From our own Correspondent.) 

THERE has been a rather quiet business this week in the Glasgow 
pig iron market, chiefly on account of the week partaking pretty 
much of the nature of a holiday in consequence of the State visit 
of the Queen. The prices of pig iron have fluctuated to a moderate 
extent, and have on the whole been fairly well maintained. The 
past week’s shipments of pigs were 840 tons, as compared with 
14,447 in the corresponding week of 1887. The demand from 
Australia continues good, and the quantity sent there in the course 
of the week was 1020 tons, 975 tons going to Canada, 600 to the 
United States, 150 to South America, &c. Home requirements are 
comparatively large, and the coastwise shipments for the week 
were 4346 tons. Rather less iron is being sent into the warrant 
stores. 

The quotations of makers’ pigs are again somewhat higher this 
week, as follows :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
46s., No. 3, 44s.; Coltness, 48s. 6d. and 45s.; Langloan, 46s. and 
43s. 6d.; Summerlee, 49s. and 44s.; Calder, 48s. and 42s, 6d.; 
Carnbroe, 41s. and 39s. 6d.; Clyde, 45s, and 40s. 6d.; Monkland, 
41s, 6d. and 39s. 6d.; Govan, at Broomielaw, 40s. 6d. and 39s. 3d.; 
Shotts, at Leith, 45s. 3d. and 43s, 6d.; Carron, at Grangemouth, 
50s. and 43s. 6d.; Glengarnock, at Ardrossan, 44s. and 40s.; 
Eglinton, 40s, and 39s. 3d.; Dalmellington, 41s. 6d. and 40s. 

An additional furnace has been lighted at Calder, making the 
total in operation 88, against 84 in the same week of 1887. 

There has been a further advance in iron ore freights from 
Bilbao to the Clyde, the rate now being 7s. 6d. The demand for 
hematite pigs on the part of the steel makers bas improved, and 
the price of No. 3, for steel making, has advanced in the course of 
the last ten days from 44s. 9d. to 47s. a ton. As a consequence of 
the better inquiry and more satisfactory price, two additional 
furnaces have been put on to make hematite pigs in the West of 
Scotland. In the open market the quotations of Cumberland 
hematite warrants have been declining, while the Scotch manufac- 
ture has been advancing, a somewhat remarkable fact, which can 
only be accounted for by the additions that are being made to 
stocks in the North-west of England. 

The malleable iron trade continues to improve, and makers are 
so busy that in some cases they are not able to make deliveries 
— enough to suit the wants of customers, In the foreign 

epartment of the trade inquiries are more pressing as well as in 
the home branch, A further increase of 1s. 3d. to 2s. 6d. has 
taken place in the prices, best bars being now quoted at £5 5s.; 
common bars and rivets, £4 17s. 6d.; angles, £4 16s. 3d.; nuts, 
£4 12s, 6d.; sheets, £6 13s. 9d.; and plates, £5 8s. 9d., all less the 
usual trade discount of 5 per cent. ere is now a better inquiry 
for unbranded iron for the Eastern markets, and the price is 
£4 7s. 6d. net. 

The steel works are very busy, turning out large quantities of 
angles and plates, and in consequence of important fresh orders 
that have been given out by shipbuilders, prices are much firmer. 
Subject to the usual 5 per cent. discount, steel angles are quoted 
at £5 12s. 6d.; rivets, £6 2s. 6d.; ship plates,'£6 12s, 6d.; and boiler 
plates, £7 2s. 6d. 

The shipping department of the coal trade is active in all 
quarters. The pressure at Greenock for cargoes for the Quebec 
timber fleet is now over, but in other respects the demand has 
improved, and the aggregate shipments from the Scottish ports is 
now greater than at any former time. There are, it is true, com- 





plaints, on the one hand, of a scarcity of shipping tonnage, and of | 


a restriction of output by the colliers, through the Saturday holiday, 
on the other ; but the condition of the trade is satisfactory on the 
whole, and the prices, though inally nged, are very firm. 

The colliers of Stirlingshire are demanding an increase of 10 per 
cent. in their wages. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE progress on the Rhondda and Swansea Bay line is satisfac- 
tory; the contractor at the tunnel, who has also the Cardiff Water- 
works, is getting along well, though little publicity is given to his 
performance. tely the directors of the line visited the tunnel, 
and it is rumoured that when completed there will be some 

reat railway changes not ~gg 4 to affect the Great Western. 
The line will open in July, 1889. The subject under consideration 
is a through run from Swansea to London vid the tunnel. This 
would cut off a large circuit. The Taff Vale added to their number 
of locomotives last week with a splendid specimen of great power 
from the Vulcan Works. The traffic lately, passenger and mineral, 
has been very great. 

The Barry railway is approaching completion. The Rhymney 
will soon be in a position to tap the virgin fields of the Sirhowy 
we Progress is making in the Caerphilly Valley, and an 
day the news may be expected which will give this line muc 
greater importance. The coal trade throughout the district con- 
tinues in a vigorous condition, with prices not only hardening, but 
with a distinct upward tendency. is week a large firm quoted a 
prohibitive price to local buyers, the demand for foreign being more 
than they could meet, even with one of the best outputs in Wales. 
Demand has now overstepped supply unmistakeably, and a very 
much larger total could be scored by Cardiff if the pits turned out 
more. Any week it would not be surprising to see 200,000 tons 
reached as the foreign coal trade. Last week Swansea alone sent 
off 32,000 tons, Newport coasting 17,060 tons. Cardiff coal quota- 
tions are—best steam, 10s. 9d. to 11s. 3d.; small, 5s, 3d. to 5s. 6d.; 
seconds, at 10s. to10s. 6d. Monmouthshire coals, best, are quoted 
at 9s, 6d.; house coal continues to advance, and on Wednesday 
prices were 9s. large, and 7s. 3d. to 7s. 6d. small. This is a 
distinct advance, but I should not be surprised at another upward 
movement. Best house coal is not so abundant as many imagine. 

One or two properties are being offered, and are tempting. One 
especially, containing the best known varieties of cone coal, 
Monmouthshire, and all the lower seams intact. To develope this 
property well would take £30,000, and judging from the improve- 
ment going on in the coal trade, it would not be difficult to start 
this, Several others of minor importance, with partly “fad 
shares in coal properties, are finding their way into the market. 

Swansea reports a deficient supply, both of bituminous and house 
coal. Anthracite appears to be the only coal that has not advanced 
in ratio, but prospects are tending towards an advance. Pitwood 
isatl7s. Patent fuel at 9s. 6d., and advancing. Coke is in good 
demand, at late quotations. 

Ironmasters continue to get in large stocks of foreign ore. Two 
consignments last week came to hand of 3600 tons for Ebbw Vale 
and 1100 tons Blaenavon. Prices are firm at 12s. 9d., Cardiff and 
Newport, Mon.; Swansea, 13s. 

In the steel works a good deal of animation exists. Consign- 
ments were made last week of 1850 tons rails to Smyrna, cargoes 
to Wilmington and Gothenburg, sleepers to Vera Cruz, and close 
upon 900 tons railway material to Rosario, 

I don’t know whether the Welsh ironmasters will follow the 
Barrow lead ; prices there for heavy sections are looking up. 

Pig iron is improving, and at Swansea on Tuesday prices were 
advanced. Hematites are now at 44s., and Middlesbrough 
quotations 33s. 6d. Last quotation for Scotch, 39s. 104d. 

Tin is firm at £93 10s, In the tin-plate market there is little or 
no cause for complaint. All makers are — and last week ship- 
ments were large from Hamburg, New York, and Baltimore. 
Prices are well maintained, and there is more difficulty than ever 
in placing orders, especially at future delivery, even at present 
quotations. At the eheas on Tuesday the subjects of discus- 
sion were the probable advance of tin, and the certainty of tin bar 
going up, as raw materials are advancing. Under these circum- 
stances makers held that present prices will soon be outstepped. 
Latest quotations:—Coke, 13s. to 13s. 3d.; Bessemer, 13s. 3d.; 
Siemens, 13s, 6d. 

The Marquis of Bute will entertain the Chamber of Commerce 
at Cardiff next month. One of the excursions will be to Barry. 

The death of Mr. Henry Richard, M.P. for Merthyr, may result 
in another labour candidate coming forward, though a large section 
of workmen would hail the candidature of Sir W. T. Lewis. It is 
not impossible but that a deputation will solicit him. He is 
certainly the ablest man who could be obtained to represent the 
coal and iron world. 

The Britannia Works, three miles from Merthyr, are to be 
brought to the hammer. — were started by Mr. David Owen, 
a competent authority on steel, and doubtless the plant is of the 
first character. 

A great strike of colliers in the Ebbw Vale has commenced. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


TuHIs week again there is little material change in the condition 
of the iron markets to note, though what there is is not of an 
unfavourable kind. The floods in Silesia have caused a slight 
interruption to business, otherwise things remain pretty steady, as 
of late reported. The consumption of pig iron is on the increase, 
more for the foundries, though, than the forges. Prices are well 
maintained, through the conventions, and the foundries are full of 
work. Puddlers and welding-furnace men have been in extra 
request, in order to complete contract orders of all sorts of heavy 
sectional bar iron, at the forges and rolling mills, both for home 
and foreign account, the latter being somewhat better than of late 
for the superior qualities. Plates are in increased demand for 
home use, and large parcels are also being sent over the borders. 
In these circumstances prices all round are well maintained, as of 
old, at 140M. to 142 for merchant bars, 150 to 160 for 
girders and other sectional sorts, and 160 to 165 p.t. for plates, 
inland list quotations. The Austrian iron market keeps brisk, as 
the export trade in cereals has commenced propitiously, and this 
again bas put more life into the foundries and machine factories, 
In Belgium at present girders rule the roast, bars and plates being 
dull in comparison. Out of fifty, thirty-one furnaces are in blast, 
twenty-two on forge iron, making 1850t. per diem; two on 
foundry, with a daily output of 130t. ; and seven producing 565 t. 
of iron for steel making. Accordingly the production for July 
would be 78,585 t. Coke has risen again, and is now 14°50 to 15f. 
p.t. The total output of 129 coalpits was for the first half of 
the year 9,610,669t., against 8,835,175t. from 137 pits in the 
same months of 1887. Stocks in hand at end of July, 826,866 t. 
In France the iron trade all through is quiet and uninteresting. 

In Rheinland- Westphalia the Siegerland ores continue in great 
request, and the mines -—~ f up a large output; best prices of 
roasted steel stone, M. 12°50 to 13°20 p.t. Luxemburg minettes 
are not coming in such large lots to Westphalia, because the high 
Rhine permits of the shot ore of Holland being brought there 
very cheaply just now. As much as ever goes to Belgium. Pre- 
sent notations, M. 2°55 to 3°20 p.t. at mines. At last an order for 
10,000 t. of 20 p.c. ed spiegeleisen has been given out on 
American account in the Siegerland, at a low price, however, where 
the 10 to 12 p.c. grade had got down to M. 54p.t. Four of the 
ot gud furnaces will be occupied six weeks working off this lot, 
and as the order has spurred up the forges to lay in their stocks 
quickly, the spiegel furnaces have now booked orders enough to 
last out the year. Also, as a consequence, large parcels of forge 
iron have been sold at a trifling advance on last notations, and 














cannot now be bought for less than M. 46 to 47 p.t., though a few 
weeks ago it was selling M. 3 lower than the Westphalian conven- 
tion figure. The demand for Bessemer sorts continues sluggish, 
basic pig is in tolerably brisk request, though it is less so than it 
was; whilst Luxemburg forge is noted up to M. 40°30 p.t., which 
is a slight advance on late notations; foundry is unchanged in 
demand and price, In the wrought iron trade there is little altera- 
tion; the prices, of course, remain firm, but are not sufficiently 
remunerative, yet the crude iron convention will not give way to the 
appeals of the forge masters for relief, The inland demand is a 
little brisker, and it is reported that export is a trifle more lively ; 
but this cannot be very important, for there is no speculation 
going on. The mills have secured work to keep moving for 
this and partly into next quarter, but this even is partial, For all 
this, and as the scare caused by the collapse of the nail convention 
is dying out, an optimistic feeling is arising. Orders still come in 

lentifully to the sectional bar mills, so that they are perplexed 
i to deliver promptly, and in these circumstances prices are 
easily maintained. a are stilla drug ; both want of export 
and inland orders sufficient to keep the works any way going is 
keenly felt ; hopes of a good vintage are buoying up the spirits of 
the masters, but better weather must shortly come if their hopes 
are not to be dashed. Plates maintain their good position, are 
firm in price, and the demand continues brisk, the works satisfac- 
torily employed. The sheet syndicate has not yet got to work, but 
so far it has not exercised that good which was expected from it in 
the trade. The new mills being started—one of them in West- 
phalia, by the way, going in for tin-plate manufacture as well— 
are likely to keep it continually in hot water. As was hinted a 
short time back, the collapse of the wire nail convention has brought 
that of wire rods to its knees. Its fate was sealed on the 11th inst. 
America seems to order very little now-a-days, and this upsets all the 
former rosy calculations. Wire nails have come down M, 2 below the 
lowest price the late convention was compelled to accept to meet 
its competitiors; but the wire rod price cannot be lowered, 
because the crude iron makers wi!] make no concessions, and these 
again can do nothing, because the coke makers and ore sellers will 
not recede from their standpoint ; so between them it is a veri- 
table house-that-Jack-built. The machine, wagon, and construc- 
tive iron factories are all well off for work, and lately the cry of 
such low prices has not been so frequently heard. No wagons or 
rails were given out this week. Nothing positive is known, either 
here or in Belgium, concerning the state of the international rail 
convention negotiations, except that it has just been announced 
that confidential prop from England have been made to some 
works in Belgium. 

With respect to what was said in this place a short time back 
concerning chain making in this country, the observations made by 
your Midlands correspondent are, from the point of view of the 
chain makers in general, quite correct, as the suggestion could not, 
of course, benefit the English chain trade as a whole. The idea 
wes that a slice of bread would be better than no loaf at all, and 
thet in case any manufacturers did venture to erect works at 
Liibeck, there would be someone at least who would reap a profit, 
besides the advantage of the anticipated high duties, so that the 
trade, or a part of it at least, would not be entirely lost to England, 
which sooner or later is sure to be the case if Germans start works as 
contemplated. One small factory has been started inthe Rheinland, 
as was noted at the time. The English factory need fear no great 
competition from German ones, because of the knowledge, expe- 
rience, and skill which would be brought to bear on the manufac- 
ture. Ship and crane chains must be thoroughly good, reliable, 
and perfectly well made, whereas the indigenous, scampy sort of 
work current here would not do, so English-made chains would 
always command the market. So long as there appears no chance 
of seeing in England either reciprocity or fair trade duties adopted, 
it ete be like howling in the wilderness to make representations 
at Berlin about not putting on higher duties, when it is a question 
of nourishing, nursing, or petting a new industry, which this is 
for heavy chains, as at head-quarters protection and assistance 
to all kinds of trades and industries, even the most insignificant, 
is a perfect ‘‘ cultus,” regardless of consideration for anybody else’s 
interest than those of Germans, A share company composed ex- 
clusively of the Midland chain makers might bring profit to the 
whole trade, as it certainly would be a great pity for this trade 
to be wrenched from us, as a few others have already been, 
through prohibitive duties, which the suggestion made, would 

rofit by when put on. The area to be served round the Baltic is 
arge, freights easy, and unskilled labour not dear. 

A new fast Atlantic steamer for the American-Hamburg Com- 

ny is shortly to be launched from the Vulcan Yard, near Stettin. 
The vessel is 460ft. long and 56ft. broad. The machines are to be 
of 12,000 to 14,000 indicated horse-power, and to realise a speed of 
19 knots per hour. There are eight six-furnaced boilers of 55 to 
68 t. each, 5°982 m. long, 4°600 m. diam. The compound engines 
have high-pressure cylinders 1°050 m., intermediate 1°700, and low- 
pressure 2°700 diam., with a stroke of 1600 m. Atthe same _ 
the keel of another new fast steamer for the North German Lloyd 
Company has just been laid down. ‘ 

The press has been indulging the public with a disparaging and 
mocking article concerning the slowness of the City of New 
York, whilst chuckling over the speed of the Aller, belonging 
to the North German Lloyd Company, which beat the City of 
New York out on her maiden voyage by four and a-half hours, as 
it is reported in this article.’ The press here seems as ignorant as 
its public is gullible whenever it is a question of puffing up German 
industry and manufactures, which the article under comment was 
intended to do; but in this case the fact has been ignored that the 
Aller was built and engined at Govan, so that the so very advanced 
German industry cannot boast of having had anything whatever to 
do with this vast achievement—that is, if the statement should turn 
out to be true, and if it should mean nothing, unless all the circum- 
stances are known. How much more profitable it would be for the 
industry of this country if the technical and daily press honestly 
criticised it—the industry—instead of servilely bolstering it up 
through thick and thin, without rhyme or reason, as Professor 
Rouleaux did in his report to the Government on his return from 
the first Melbourne Exhibition, when he distinctly published to the 
world “that of all the manufactured exhibits he had examined, 
none were to be found of such a cheap-and-nasty character” —billig 
und schlecht, cheap and bad, was the expressive judgment—‘‘as 
those from his own country.” This was taken to heart for a time ; 
but good work means expensive work here, so foreign competition, 
it must be supposed, has caused it to be forgotten again. 

The German Industrial Association has decided to petition Prince 
Bismarck to subsidise a line of steamers to British India direct, if 
the Hamburg shippers do not see their way to start one at a profit. 
Again, a share company has just been formed, and two steamers 
ordered to carry on a direct trade from Hamburg to Australia in 
the interest of German manufacturers, who wish to get rid of what 
they call the vexations of the Merchandise Marks Act, if the goods 
are sent vid England. English friends in India will have to look out 
lest they should be flooded with the cheap to buy but dear to use 
hardware, cutlery, and tools from this country; but by the time 
the ships start, it is to be ho that the Trade Marks 
Act will be in force in the whole Empire, which will force these 
goods to fly their own colours in lieu of false ones as hitherto. It 
may here be justly asked what the industry of this country would 
do if it did not employ British ideas to work it with, and have 
British Colonies to run to when shut out elsewhere; yet we are 
always being cavilled at, 











A VALUABLE relic of the Kearsage is preserved at the 
Mare Island Navy-yard, namely, the figure-head of the famous 
vessel erected on a handsome pedestal. An enclosure has been 
formed with dismounted cannon and chains, and on this is a flag- 
staff, from which floats the stars and ws go The American Army 
and Navy Journal says this is guarded by mounted fieldpieces 
and close beside it stands the figure-head. 
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AMERICAN NOTES. 
(From our own Correspondent.) 

PHILADELPHIA, Aug. 10th. 
THE commercial situation may be briefly enu- 
merated as follows :—Stocks of all kinds of manu- 
factured goods and raw material are jow in first 
and second hands. Manufacturers have been 
restricting production as much as possible in 
order to have no supplies on hand to suffer from 
a further reduction of values, Consumers are 
just now beginning to make inquiries and pur- 
chases to cover thirty or sixty days’ requirements, 
lest prices may take an upward tendency, Rail- 
road building is at a stan istill. There are quite 
a number of new enterprises awaiting the com- 
mand of investors to go ahead. There is an 
abundance awaiting employment, but a feeling of 
hesitation checks enterprise, except in a few safe 
channels, The tariff question is still in an un- 
settled condition. The crops are large, and this 

fact gives a great deal of c fid o Pp 
lators of stock and big manufacturers generally 
throughout the country. The Bessemer Steel 
Rail Association held its annual meeting last 
week at Long Branch, a summer watering-place 

a few miles below this city. They decided 





The number of directors is not to be less than 
three, nor more than five; qualification, 250 shares ; 
the first are Messrs. Walter Evans, 8. Jenkins, 
and J, F, Fairley. The company in general 
meeting will determine remuneration. 





Lineff Electric Traction and Lighting Syndicate, 
Limited. 

This company was registered on the 8th inst., 
with a capital of £10,000, in £1 shares, to acquire, 
introduce, work, develope, and manage certain 
new inventions for operating tramway or railway 
by means of electricity, for which letters patent 
have been granted, one of which is dated 10th 
June, 1887, and is numbered 8380, and the other 
is dated 4th October, 1887, and is numbered 
13,447; also to light roads, thoroughfares, houses, 
shops, or public buildings, The first subscribers 
are ;— 

Shares. 

*R. Applegarth, 11, Queen Victoria-street, E.C., 
submarine engineer .. .. .. .. .. .. « 
*A. G. Lineff, 88, High road, Chiswick, electrical 
engineer ee ee ee a” ee ee) ee 
*E. H. Bayley, 42, Newington-causeway, 8. W., 
wagon manufacturer.. .. .. .. 2. 02 oe 
R. G. Applegarth, 11, Queen Victoria-street, E.C., 





y 
restrict production and to fight competition that 
compelled lower prices. = 

The iron trade is in a depressed condition, but 
is in a better condition than it was thirty days 
ago. Buyers all over the country have very little 
stock of any kind on hand. Rolling mill men 
are negotiating for supplies on the basis of 16 dols, 
for forge, and in the southern markets 15°50 dols, 
In the eastern markets southern forge is bringing 
l4dols. to 15°50, according to distance from 
sources of supply. The foundry business through- 
out the country has gained somewhat since the 
Ist of July. anufacturers are not increasing 
their capacity very rapidly, but there are evidences 
of a growing contidence in that direction. Three 
mills are now turning out armour-plate and mate- 
rial for war vessels, Hage ge will probably 
appropriate 7,000,000 dols. this year to the erec- 
tion of coast defences, Matters of a purely poli- 
tical nature are occupying most attention, but 
there is a strong influence at work to induce the 
Government to enter upon a policy of construct- 
ing an elaborate system of defences along the 
coast, and of constructing a sufficient number of 
war vessels of the most approved design. If the 
Republican party gains in this election, all these 
things will, no doubt, be done. It is alsointended 
to subsidise ship lines between North and South 
American ports, and in many other ways to lay 
the foundation of a larger export trade. A great 
many small manufacturers are now giving more 
attention to export trade possibilities, especially 
in hardware, tools, small engines, and in a variety 
of other mechanical directions. Travellers have 
made a canvass this year to several foreign 
countries, and the tenor of the correspondence is 
to the effect that American shop productions 
have a better opportunity abroad in several 
markets than has heretofore been supposed. 

It is stated that an effort is being made to dis- 
cover a purchaser for a well-known telegraph line. 
Anxiety that the Government may either pur- 
chase it at its own price, or authorise the con- 
struction of another line at an early day, equipped 
with all the latest telegraphic devices, is the cause. 
The telegraphic business has been very profitable 
in the United States for the past two years, but 
new companies have found it impossible to esta- 
blish trade successfully against the Western 
Union Company. The recent absorption of the 
Baltimore and Ohio was accomplished, and this 
failure discouraged capital that had been contem- 
plating the establishment of lines throughout the 
west and south. The banking interests report a 
healthy condition of trade and easy money 
markets in all parts. The railroad rate wars are 
still in progress between Chicago and the far 
north-west. The Pennsylvania Railroad Com- 
pany has just filed a number of reasons why it 
and other companies should have a right to make 
special export rates from interior points to Euro- 

n ports. The granting of the request would 
»e in violation of the letter of the law, and rail- 
road lawyers think in violation of its spirit. 
Something must be done to harmonise the views 
of railroad managers with the necessities which 
surround them, in order that traffic may be less 
obstructed by hurtful regulations, 








NEW COMPANIES. 


following companies have just been regis- 


THE 
re 
Electrical Accumulator Association, Limited. 


This company was registered on the 10th inst., 
with a capital of £10,000, in shares of £10 each, 
to acquire and work the letters patent No. 8379, 
of 1886, granted to Anthony Reckenzaun for 
‘‘Improvements in secondary batteries or elec- 
trical accumulators,” or any interest therein. 

res. 
A. Reckenzaun, 7, Albert-terrace, Clapham, 8.W., 

GREE os 20k “ne. we dk) 00 08. 00 40 
J. Stephens, 1, Cuba-street, Millwall, E., engi- 

neer °- oe - oe oe oe ee oe oe oe 
W. Adams, Hithersett Lodge, Putney, 8.W., ship- 

te A OM areas 
J. R. Anderson, Stretton House, Putney, ship- 
area fae gies (Rarer 
R. Grant, Fernleigh, Westgate-on-Sea .. .. .. 
A. Smith, 1, Cuba-street, Millwall, E., engineer... 
G. Binswanger, 5, Great St. Thomas Apostle, 
E.C., electrician.. .. . ar 


Registered without special articles. 


— eee 


Covkson’s Patent Sewing Machine Co., Limited. 
This company was registered on the 14th inst., 
with a capital of £20,000, in £1 shares, to acquire 
the patent rights, assets, business, and under- 
takings of Cookson’s Lock-Stitch Sewing Machine 
Company, Limited. The subscribers are :— 


Shares, 
Robt. Jessop, 8, North-street, Wolverhampton, 


wine and spirit merchant .. .. .. .. .. 1 
*J. F. Fairley, Birchfields, Birmingham, steel 
NE ing 90 ani. Se,\\ tae clade de oe 1 
W. H. Bleakley, 41, Claughton-road, Birkenhead, 
builder and contractor .. .. .. .. «. « 1 
J. E, Gittoes, Fox Hotel, Wolverhampton .. .. 1 
W. Bywater, Powlett-street, Wolverhampton, 
UE nnn cess Ge) ag. cp oe 1 
W. J. Dade, Pennfields, Wolverhampton, railway 
I, te Sal ae eal Gin Beh sas. Lage 46 1 
Miss E. N. Cookson, Handsworth .. - 1 





A. E. Stove, 11, Queen Victoria-street, E.C., engi- 
r 


ret ee ee 


E. G. Church, 120, Pollock-road, New Kent-road 
*J. 8. Reay, 90, Ladbroke-grove, W. dar a8 

The number of directors is not to exceed five, 
the first being the subscribers denoted by an 
asterisk ; qualification, 250 shares. ‘The remune- 
ration of the board is to be fixed by the company 
in general meeting. 





Tramways Supply Syndicate, Limited. 


This syndicate was registered on the 10th inst., 
with a capital of £5000, in shares of £1 each, to 
carry on the business of manufacturers of and 
dealers in rails for tramways and other articles 
and inaterials used by or on tramways in London 
or elsewhere; also to acquire the patent rights 
for the use or manufacture of the patent rails for 
tramways made under Heath's patents, No. 1311, 
and dated January 17th, 1887, and No. 8992, 
dated June 24th, 1887, for the United Kingdom, 
for tramways only. The tirst subscribers are :— 
W. Elkington, 57, Lady Margaret-road i a. 

° ington, 57, y Ma > engineer 
T. H. D. Allen, 24, Fairmead-road, ilower, 1, 

engineer To RR on ye le eee 
W. E. Heath, 63, St. George’s-avenue, N., private 

CO RO RE Oe Ber 1 
H. N. Longworth, Rostrevor, Wimbledon 1 
T. Floyd, U.E., 2, Victoria Mansions, 8.W. .. .. 1 
R. Fitzjohn, 140, Mercer’s-road, N., accountant.. 1 
C, A. Brown, 188, Tufnell Park-road, N., comedian 1 

Registered without special articles. 


Laurence, Paris, and Scott, Limited. 


This company was registered on the 10th inst., 
with a capital of £30,000, in shares of £10 each, 
to adopt and carry into effect an agreement dated 
the 25th day of June, 1888, and made between 
E. A. Paris and W. H. Scott, of the first part; 
R. Laurence, of the second part ; and G. Cruick- 
shank, as trustee of the company, of the third 
part, to acquire and carry on the business carried 
on by E. A. Paris and W. H. Scott, electrical 
engineers, and to continue to manufacture and 
deal in all kinds of machinery, electrical appli- 
ances, &c, The first subscribers are :— 


*E. A. Paris, 
WY 06 hk eke tie cbse os 
A. J. Laurence, 13, Copthall-court, E.C. .. .. 
*W. H. Scott, King-street, Norwich, electrical 
en, eer oe, 40 - ee 2a 04 
R. Haslewood, Carron Works, 
. .. are een 
T. W. G. Taylor, Norwich, farmer, &c. .. 
P. E, Laurence, 13, Copthall-court, E.C. 
8. Laurence, Clapham Park .. .. .. .. os 1 
The number of directors is not to be less than 
three, nor more than eight; qualification, 100 
shares ; the remuneration of the first directors is 
to be £250 per annum each and 25 per cent. of 
all net profits after 5 F nf cent. per annum divi- 
dend has been paid. r. Reginald Laurence and 
the subscribers denoted by an asterisk are the 
first directors, Registered office, Gothic Works, 
Norwich, 


; Shares. 
King-street, Norwich, electrical 


on 


‘Norwich, ac- 


ee 








COMPOSITE IRON AND BRICK 
CHIMNEY AT ROCOURT.1! 


By M. Guenor. 


THE particular construction of the chimney 
described in Dingler’s Polytechnisches Journal, 
vol, cclxvii., 1888, p. 194, was determined by the 
nature of the ground on which it had to be built, 
a loose soil rendering a light structure necessary. 
The ‘lues leading into the chimney were formed 
in the foundation, the latter resting on a bed of 
concrete. From the foundation four upright 
lattice girders were carried up and connected 
together by cross-bracing. The inner edge of 
each girder was made upright, and the outer edge 
inclined, each girder being narrower at the top 
than at the base. On the inner edge of the skeleton 
frame thus formed by the four girders and bracing, 
the shaft, or chimney proper, was formed by spe- 
cially moulded bricks or tiles about 5in. in thick- 
ness, with rebated or lapped joints; angle iron 
bands were introduced at intervals to bind the 
whole firmly together ; the girders were bolted to 
a cast iron base plate resting on and bolted down 
to the foundation by long bolts. The total height 
of the chimney was 140ft., and the inside diameter 
8ft. Gin. The whole chimney was erected in thirty- 
nine days; the ironwork in thirty-one days, and 
the remainder in eight days. The total weight 
of the structure is given as 543 tons, giving a 
pressure ad square inch on the foundation of 
nearly 17 1b. A chimney of the same height and 
size, built wholly of brick, is estimated to weigh 
rather more than twice as much, giving a pressure 
oo se inch on the foundation of about 33 Ib. 
The chimney described was built ten years ago, 
and has stood the strain of many storms, The cost 
is stated to have been 19,200f., and that of a brick 
chimney of the same height and size to be about 
14,300f. The construction of the chimney is shown 
in the illustrations which accompany the article. 





1“ Proceedings” Inst. Civ. Engineers, vol. xcii., 1888. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 
*,* When patents have been ‘“‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


10th August, 1888. 
ag oi Lamps for Licutino, &., Purposes, G. Rose, 
ndon. 
11,518. Tramways, H. Mozley, Burnley. 
11,519. Stencn Trap for Sewace Purposegs, J. Taylor, 


urn, 
11,520. Burron-HoLes for Cottars, &c., J. A. Duthrie, 
London. 
11,521. Looms, H. A. Soret, jun., and La Société Hurtu 
aml Hautin, London. 
sg oe ExrtincuisHer for Sarety Lamps, E. Siegfriedt, 
mdon. 
11,523. DousBLe- HEADED Sree: Spoke, R. Hegin- 
botham, Heeley. 
11,524. CenrriruGaL Fiour Dressine, &c., REExs, T. 
Gardner, Liverpool. 
11,525. Securinc Stoppers of Borries, H. P. Ayl- 
ward, Manchester. 
11,526. Riceine, D. R. Smith, Glasgow. 
11,527. Automatic Foo Sicnats, H. T. Grundy, 
Radcliffe. 
11,528. Wrappinc-upr Invoices in PostaL WRAPPERS, 
T. Horton, Birmingham. 
11,529. Evectric Liautine, W. Towle and W. E. Lang- 
don, Derby. 
11,530. RerereNce Markers for Lipraries, E. Lund, 
Manchester. 
11,531. Groovep Tires for Wuerts, C. Challiner, 
Manchester. 
11,532. SypHon Apparatus for WateR-cLosets, P. 
Mooney, Manchester. 
11,533. Suproxts for Lona Borino Bars, W. Craven, 
Manchester. 
11,534. GeNTLEMEN’s Pants or Drawers, F. Baker, 
Marchester. 
11,535. Catminc Waves in Stormy Weatuer, C. F. 
Crapp, Altrincham. 
,536. OPERATING Wixnpow SasHes, W. 
Keighley. 
11,537. Castor, J. C. Macalester, Glasgow. 
11,538. Woopen Roor, T. E. Lane, Broadgate. 
11,539, Type-writer, G. F. Priestley, Halifax. 
11,540, Breakine Cokes, Resin, &c., T. and R. Lees, 
ollinw 
11,541. Stoopine Casks, J. Harris, Cheltenham. 
11,542. Waistcoats, H. Wells, London, 
11,543, RuBBER Stamps as a Geometric Toy, C. Baker, 
wsbury. 
11,544, ELECTRICAL CoIN-FREED MACHINEs, J. G. Cum- 
ming, Edinburgh. 
11,545, ILLUMINATING and Lusricatixe O1ts, C. H. 
Currie, Liverpool. 
11,546. Recreation Macutnes, &c., J. C. Sellars, 
Liverpool. 
11,547. Motor, C. J. Eyre, London. 
11,548. Cuarces for Cartripces, P. A. C. de Sparre, 
Lendon. 
11,549. Lanterns, J. H. Stone, London. 
11,550. BREECH-LOADING FrirE-arms, E. Harrison, 
London. 
11,551. Decorations on Grass, &c., W. Lutwyche, 
London. 


Verity, 


11,552. Bortyes, J, A. Young, Manchester. 

11,553. Unwinpine of Yarns from Bossiss, T. Rivett, 
Manchester. 

11,554, ANTI-rouLING Composition, W. O. Wotton, 


ndon. 
11,555, WeicHING Scaues or Batances, C. H. Bartlett, 
m 


11,556. SicHTING Apparatus, J. D. Carmichael.—(R. 
and C. Petrini, Italy.) 

ag TyPr-wkiTInc APpPaRATus, J. M. Farmer, 

mdon. 

11,558. Scorine at Games, W. Taylor, London. 

11,559. Horse Coxxars, T. Richardson, H. Loads, and 
8. Sondheim, London. 

11,560, HaMMERLEss Guns, P. Brun-Latrige, London. 

11,561. Gas Lamps, E, R. K. von Ehrenwalten and C. 

bricius, London. 

11,562, Expansion Jomnt for Pires, E. A. Cowper, 
London. 

11,563. Connectine the Tuses of Steam Burters, S. H. 
Smith and H. Lane, London. 

11,564. ATracnine LaBets to UmBRELLAS, W. Holland, 
London. 

11,565. Exrractina Metats, A. T. Wedelin, J. J. 
Robinson, and J. Gordon, London. 

11,566. Boots and Sxogs, A. J. Boult.—(L. A. Sornet, 
France.) 

11,567. THERMOMETERS, T. Crawford, London. 

11,568. ELecrric Batreries, W. Shedlock, London. 

11,569. ELectric Batreries, H. Pieper, London. 

11,570. ELrecreic Arc Lamps, H. Pieper, fils, London. 

11,571. Fisu-pLates, C. Licardie, Central America.— 
(Date applied for under Section 103 of the Patents, 
&c., Act, 1883, 11th January, 1888. } 

11,572. Cigar Cutrine, J. N. Aronson, London. 

11,573. ELecrric Lamps, H. Head and L, Saunderson, 
London. 

a. ATTACHING VEIL to Heap-press, C. B. White, 


11,575. WATERPROOF Apron, E. J. D. Bromley, Lon- 
on. ‘wz 

- Punxags, 8. R. Baildon and J. Kershaw, Lon- 
on. 

11,577. Speaxine Tuses, H. H. Lake.—(G. A. Beach, 

United States.) 
11,578. Paotometers, J. Decoudun, London. 
llth August, 1888, 
mare. PRESERVING Harness, 8. B. Beswick, Birken- 
11,580, Sarety Suurtrers, J. B. Pirrie.—(W. Pirrie and 


J. E. Wise, British Columbia.) 
— Hyprocuoric Acip, &c., D. Gamble, Liver- 


pool. 
11,582. ELECTRO-DEPOSITION of METALS, F. H. Varley, 
mdon. 

a eran, T. Grainger, Porth, near Ponty- 
P ls 

11,584. Measurinc Fiuips, J. and J. F. Smyth, 
Belfast. 

7. ADVERTISING Mepium, R. Whitaker, Birming- 


am. 

11,586. Preventinc SincLes in Fisrous MATERIALS, 
T. Bentley, Manchester. 

11,587. ALARM Betts for Doors, &c., A. Hardy, Lon- 


on, 

on for PResERVED Fruit, H Faulder, Man- 
chester. 

11,589. ArTracnixc Corps to Winpow Frames, R. Hall, 
Manchester. 

11,590. Fett Carpets, &c., W. Mitchell, 
chester. 

11,591. Puncninc Numpers, W. W. Popplewell.—(I¥. 
Myers, United States.) 

11,592, SupporTinG Music on Pranorortss, H. Klinker. 


mdon. 
11,598. Soup Prates, C. Longbottom, Bradford. 
11,594. AtTiacnina Pickine Straps, J. Marshall, 


Man- 


lax. 

11,595, Friction Ciutcues, J. 8. Taylor and 8. W. 
Challen, Birmingham. 

11,596. Boxes for Letrers, J. Nasmith.—(J. Nasmith, 
S07. Bo 

11,597. Boots and Sxoes, H. Triggs, London. 

11,598. GLUTEN, P. Trentler and P. Schwarz, Berlin. 

11,599. OsTaininc SuLpHur, E. W. Parnell and J. 
Simpson, Liverpool. 

11,600. Dust Pan, T. M. Cannon, London. 

11,601, Ciaar Piercer, T. M. Cannon, London, 

11,602. Cartripcg, J. Hyslop, London. 





11,603, VentrLators, C. Darrah, London. 

11,604. Packine Cases, W. E. Rogers, London. 

11,605. SHoorinc Tarcets, W. and H. G. Paterson, 
Glasgow. 

11,606. Fire-Licuters, L. Brander, London. 

11,607. Dryine Crosets, J. Gangee, London. 

11,608. Inpicatine Apparatus, A. N. Hopkins, 


mdon. 
11,609. Fixinc Covers over Mannores, W. Jones, 
London. 


11,610. Bricks, H. Johnson, Loncon. 
11,611. Betts or Srraps, H. Ball and G. 8. Hill, 


mdon. 

11,612. Dousiine, &c., Toreaps, P. Haddan.—(£. Six, 
France. 

11,613. Fotpinc Newspapers, O. 
Marsh, New Zealand.) 

11,614. Hypkocarson Motors, A. G. Purchas and J. 
E. end, London. 

11,615. Exercisinc Macuine, J. Ellis, London. 

11,616. Cement for CauLkinc MeraLiic Joints, W. 
Watkins, London. 

11,617. Water-rube Steam Borvers, C. Ward, London. 

11,618. Propetter Wueet, W. L. Strong, London. 

11,619. Keyinc WHeets of Macuinery to Saarts, H. 
Grafton, London. 

11,620. Tin and Terne Puates, M. F. H. Lintz, 


Imray. —(R. G. 


mdon. 

11,621. Securino STEREOTYPE Piates to their BLocks, 
D. Reid, London. 

11,622. Rotts of PerroraTep Paper, H. H. Lake.— 
(S. Wheeler, United States.) ; 

11,623. Suprortine Cotumns, W. Lindsay, Ealing. 

11,624. Issuine Tickets, R. J. Hooper-Rastrick and A. 
Légé, London. 

11,625. Inpicatine the Duration of a Race, &c., E. de 
Pass.—(H. Bovet, Switzerland.) 

11,626. Locks for Trunks, VaLises, &c , J. J. Sager, 


mdon. 

11,627. DispLayixe Watcues, &c., B. Hamburg and 
P. and E. Ketterer, London. 

11,628. AuTromatic SpiLes or Vent Pecs, J. Kean, 
London. 


13th August, 1888, 
11,629. Mopex to ILLustraTE the Functions of SLIDE 


Va.ves, W. J. Tennant, London. 
11,630. SUBMARINE VESSELS, G. E. Cory and B. A. 





ky, Warlingh r 

11,631. Heatino Stoves, J. Frodsom and A. McLinden, 
Marypo 

11,632. Compinc Macuinss, J. Scott, Halifax. 

11,633. Comprnep Wires and Mais, J. Yeadon, 


ford. 

11,634. Separators, C. E. Mumford and D. Hearn, 
Bury St. Edmunds. : 

11,635. Raistinc or Forcinc Beer, &c., W. Fleming, 

lasgow. 

11,636. Securinc the Loose Enps of Rores, J. Dew- 
hirst, Keighley. 

11,637. RuBBer 
Glasgow. 

11,638. Iron and Steet, R. Main, Glasgow. E 

11,639. Jacquarp Carp Lacine Macuines, J. Nuttall, 
Manchester. : 

11,640. Casep Cart Hames, J. Parkes and F. Gnosill, 
London. 

11,641. Carpinc Enorngs, T. Wrigley, Manchester. 

11,642, Lawn-Mowrno Macuines, &c., R. and J. Steele, 
Manchester. ; 

11,643, Steam Borer Furnaces, J. Fernee, Norton. 

11,644. Steam and Hypravutic Stamps, J. 8. Taylor 
and 8. W. Challen, Birmingham. 

11,645. BicycLes, Tricyctes, &c., D. Jones and W. 
Bennett, Coventry. 

11,646. Stot-cLamp Drawine Boarp, G. Cussons, 
Manchester. 

11,647. ADVERTISING in Sports, J. W., W., and B. 
Petty, Ss. : 

11,648. Metautic Pires, M. D. Legat and L. J. §. 
Herbet, London. : 

11,649. DispLayinc ANNOUNCEMENTS, A. W. Hosking, 
Manchester. : 

11,650. Taps, &c., H. C. Willmott, G. Gillett, and C. 
E. Frank, London. 

11,651. Borriss, &., J, Armstrong, London. 

11,652. Wire FasteninG for Cases, L. W. Shedden, 
Lond 

11,653. 


Water Borties, I. B. Harris, 


on. 
Decoratine Surraces of Cast Iron, J. Bruker, 


London. r 

11,654. Lapres’ Dress Improvers, 8. D. Smith 

mdon. 

11,655. Steam Enotnes, E. B. Edwards, London. 

11,656. Macuines for Corkine Bort ies, A. Schiine 
mann and C. Spindler, London. 

11,657. Carpet Sweepers, R. Haddan.—( Bissell Carpe 
Sweeping Co., United States ) q 

11,658. Carpet Sweerers, R. Haddan.—( Bissell Carpe 
Sweeping Co., United States.) . 

11,659. Carpet Sweepers, R. Haddan. —( Bissell Carpet 
Sweeping Co., United States.) 

11,660. Hanoine Loop for Garments, H. J, Haddan.— 
(G. Hiller, Germany.) 

11,661. Rerricerator, P. Gachet, London. 

11,662. D: W. Shapt 

11,663. 





? * 2 ’ nD ~ 
TREATMENT of Sewace, T. Donnithorne 
mdon. 
11,664. Mattinc, &c., J. Coleman and I. Henson, 
Lond 


11,665. Mountinc Mittistones, C. J. Potter, London. 

11,666. Rance Finpvers, W. Kieser, London. 

11,667. Hor-air Enornes, E. Perrett, London. 

11,668. Restorinc Bepc.orues to their Proper Posi- 
tion, R. Parr, London. 

11,669. Topacco Prez, J. C. Hochapfel, London. 

11,670. Diamonp Crossincs of Raitways, R. Crichton, 
London. 


11,671. VentiLation of Tonnes and Suarts, A. Kap- 
, London. 
11,672. Caarss for Transmittinc Motion to Ma- 
CHINERY, C. Lock, London. — 
11,673. Puters, &c., E. F. D. Neuff, London. 
11,674. Curinc Cuest Diseases, J. E. Fisher, Har- 
penden. é 
11,675. Automatic DeLivery Macuines, W. de Bile- 
wicz, London. 

11,676. Memoriat Carns, E. M. J. and A. Arnold, and 
J. C. Hetherington, London. 

11,677. ARTIFICIAL FuEL, G. Frank, London. 

11,678. SzaMuEss Tuses, W. Pilkington, London. 

11,679. PortaBLe Cortaces, &c., J. R. Thame, L. R. 
Jacobs, and T. Griffiths, London. B 

11,680. Dist1LLaTion of Hyprocarsons, N. 
H. W. Fenner, London. ; 

11,681. Execrric Batteries, E. Licbert and 8. A. 
Rosenthal, London. 


14th August, 1888. 


11,682. Die-rorGING ENLARGED Enps on Meta. Bars 
F. H. Smith, London. 

11,683. Deracuinc Harness, A. Leadbeater, Leeds. 

11,684, Watcu Protector, I. Goldinger, Cheetham. 

11,685. Motors of Susmarine Sues, H. Middleton, 
Slough. 

11,680," Ranuwaxs for PLeasuRE GARDENS, A. Tolson, 

ewsbury. 
11,687. Coal Vase Cover, R. Ludlow, Birmingham. 
— TreatinG Beer for Export, &c., A. Holle, 
anchester. : 

11,689, Governors for RecuLatinc Eneines, R. Robin- 
son, ‘ord. i 

11,690. Hat Suspenvers, H. Tipper and W. Harris, 
Birmingham. 

11,691. ConsoLIDATING SMALL-IRON Scrap, T. Andrews, 
Manchester. f 

11,692. er Meters, R. J. Hunt and T. H. Harrison, 
Birmingham. 

11,693. RULER and Pencit Case Comprnep, J. E. 
Newark, Coventry. 


J. and 


11,694. Mrasurtnc Hems in Fasrics, J. and M. C. 
Gibson, London, 

11,695. Erectine, &c., Cricket Stumps, A. J. Eli, 
London. 
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11,696. MorsTentnc Arr, J. Cooper and R. Newell, 
Farnworth. 

11,697. Specracies, L. Hartley, Blackburn. 

11,698, Spoots, T. Jenks, Bath 

11,699. Surps’ Davits, W. V. Shaw, Glasgow. 

11,700. Screw Prorevurr, W. H. Daniels London. 

11,701. Sappie for Ve vocrpepes, 8. Nodder, Bir- 
mingham. 

11,702. Gas Motive Enorves, E. Crowe, Middles- 
brough-on-Tees 

11,703. ELectric Motors, E. Crowe, Middlesbrough- 
on-Tees. 

11,704. Treatinc Raea and other Grasses, H. H. 
Doty, London. 

11,705. ELectric Currents, W. P. Thompson.—({(The 
Westinghouse Electric Company, United States ) 

11,706. Horsesnogs, R. Lambert, Liverpool. 

11,707. Screw Propu sion, T. T. Woodruff, London. 

11,708. Matcn Boxes, W. Knaggs, London. 

11,709 Presstne Bricks, N. Brooke and A. Taylor, 
London. 

11,710. Ceorprinc or SHearine Brusues, J. W. Williams, 
London. 

11,711. Saws, T. and M. Howe, Liverpool. 

11,712. Metatuic Packines for Piston-rops, W. B. 
Cumming. Liverpool. 

11,713. Prorectixc Fiame from Wixp, J. Byfield, Bir- 
mingham. 

11,714. Speep Recucators, 8. Davenport and E. Ing- 
ham, London. 

11,715. Removinc Winpow Frames, F. P. Wheeler and 
W. 0. Johnson, London. 

11,716. Steam Borzers, G. 8. Hill, Bristol. 

11,717. Appityinc Give Mucirace, &c., K. Upton, 
London. 

11,718. Lypvuction Apparatus for the Generation of 
Evectricity, J. Gozo, London. 

11,719. Exursrtinc Panoramic Views, B. Dukes.—(&. 
Esché, Switzerland.) fi 

11,720. Tin Boxes, W. H. Apsey, London. 

11,721. New Game, W. H. Baldock, London. 

11,722. Apvertisine, G. R. Neilson and J. F. Harrap, 
London. 

11,723. Boxes, &c., 8S. B. Stevens and W. H. Sharpe, 
London. 

11,724. Air-tiGHTt Boxes, 8. B. Stevens, London. 

11,725. Distance Instruments, J. B. Faucette and H. 
Fletcher, London. 

11,726. Dumeinc Carts, F. Bex and E. F. Heunsch, 
London. 

14,727. Evaroratinc Liqurips, T. Gaunt and E. H. 
Clapp, London. 

11,728. Rattway CarriacEs, G. C. Alder, London. 

11,729. Vatve Gearinc, A Robert, London. 

11,730. Locomotives, M. G. Fuller, London. 

11,731. Nrrrate or Ammonia, C. N. Hake, London. 

11,732. Workinc Turret Guns, R. C. Christie, M. 
Gledhill, and H. H. 8. Carington.—(J. B. G. A. Conet, 
France.) 

11,733. Toy, O. P. Briggs, London. 

11,734. Furnaces for Burninc Liquip Fvet, H. H. 

Li .—( B. A. Moode, United States 

11,735. Currine the Epces of Lawn, A. R. Manby, 
London. 

11,736. Propuction of Metats, Baron de Overbeck, 
London. 









11,737. Evecrric Bett Pusses, G. Binswanger, Lon- | 
| 11,836. Book Racks, H. H. Lake. —(S. J. Talbot, United 


London. 

11,739. CaARTRIDGE-caSE Evectinc Mecuanism, C. R. 
Allport, London. 
1,740. Testixc the Purity of Wive, T. F. Bergmann, 
London. 
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11,741. Locks for Sares, W. P. Thompson.—(#. V. 
Hevenbergh, United States.) 

11,742. Topacco-sMoKinG Pires, R. 
borough. 

11,743. ANTI-NICOTINE 
borough. 

11,744. Sacap Pickinc-vp Forks, A. and T. Vale, Bir- 
mingham. 

11,745. Lusricators, F. W. MacDonald, Liverpool. 

11,746. Tuveres for Furnaces, 8. Pultney and J. 
Thomson, Glasgow. 

11,747. Comprsep TasBLe and Mancue, J. Connon, 
Glasgow. 

11,748. BotrLe and Stopper, J. Nutt, Ashton-under- 
Lyn 


Roscow, Little- 


Pivc, R. Roscow, Little- 


11,795. Door Hinces, J. Adams, London. 

11,796. Bett Putts, D. O'Halloran, London. 

11,797. Tearine TEXTILE Fasrics, J. Smethurst, Man- 
chester. 

Fittines for Exrecrric Bevis, W. Woodall, 


11,799. Cure for Ruevmatism, &c., E. Wheeler and J. 
H. Allbrooke, Oldbury. 

11,800. Pipe Coup.ine, G. Wilson and G. F. Parkinson, 
London. 

11,801. Currinc Desions on Fasrics, J. Lowden, 
Bradford. 

11,802. Finishinc Puorocrapuic Prints, E. J. Pass- 
ingham, Bradfo 


11,803. Lever Rack Puttey, W. H. Nixon, Gateshead- 
on-Tyne. 

11,804. Founpations for Carps, J. Moseley, Man- 
chester. 

11,805. Sash Fasteners, G. Salter and F. R. Baker, 
Birmingham. 


11,806. Dye1nc AniLine Biack, E. and G. E. Sutcliffe, 
Manchester. 


ochdale. 

,808. Macuine Bevttino, H. B. and A. B. Barlow, 

Manchester. 

11,809. ELecrrometers, A. H. Maurice, L. Carr, and 
D. Owen, Cardiff. 

11,810. Evez Setrinec and Parinc Macuuiyes, J. M., 
J., A. J , and 8. A. Gimson, Leicester. 

11,811. Door Cuecks, F. R. and M. F. C. Baker, Bir- 
mingham. 

11,812. Formine Batts of Fisre, P. Kelly, Bradford. 

11,813. CenrriruGaL Fans for Mines, &c., A. Lupton, 


Ss. 
11,814. Serine Catcs, B. B. Snell, Leeds. 
11,815. Green’s Furst Economisers, R. 8. Collinge, 
Manchester. 
11,816. PortaBLe Stove for Heatine Liquips, C. J. 
Deane, London. 
11,817. Exvecrric Furnaces, J, C. Hobbs, United 


11,818. Drscenpine from Batioons, &c., W. J. Payne, 
London. 

11,819. Takine-urp Motions in Looms, 8. Whitaker, 
London. 

11,820. 

11,821. 


Fituino Bortues, J. McEwen, London. 
Pracques, W. Adamson, London. 

Breakine Stones, &c., P. Evans, Liverpool. 
Locks, A. Warner, London. 

Pixs and Satmon Gace, A. G. Jardine, London. 
. Hypravutic Arr Pumps, J. Miller, London. 
Enpiess Fasrics, W. P. Thompson. —(D. 
Fileppi, France.) 


11827. Fixinc Rar-way Carrs on Sveerers, A. 
Izano, London. 
11,828. Gate Firrincs, F. MacGauran. — (7. &. 


MacGauran, South Australia ) 

11,829. RarLway Sieerers, W. E. Gedge.—{J. R. Bell, 
India ) 

11,830. Curtine, &c., Parer, J. Ferguson, Glasgow. 

11,831. AeRaTep Waters, M. O’Brien, London. 

11,832. Pens, D. Gestetner, London. 

11,833. Topacco Pires, W. H. Betts, London. 

. Erasers, M. Pinder, London. 

11,835. Currinc-orr VaLves for Steam Enotes, H. H. 
Lake.—(W. W. St. John, United States.) 


States 
11,837. Pencit SHarpener, &c., C. Vero, London. 


11,838. Braces, P. B. Hull, London. 


| 11,840. Crcres, G. A. Delmas, 


e. 
11,749. Carsons for Exvecrric Lamps, J. 8S. Sellon, | 


London. 
11,750. MovuLpine CartTripces, C. Lamm, London. 
11,751. Prorectinc Expuiostves, C. Lamm, London. 
11,752. Pins, W. B. Shorland, Manchester. 


11,753. SHUTTLE Boxes in Looms, W. Walton, Brad- | 


ford. 
11,754. Frre Escape, A. Rolfe, London. 
11,755. Looms, A. Sowden, Halifax. 
11,756. Gas-PRESSURE ReGuLaTors, W. F. Fletcher, 
Birmingham. 






Birmingham. 

11,758. Cotp Iron Sawine Macutves, J. and I. Hill, 
Derby. 

11,759. Frap Ventitators, T. W. Bates, Birmingham. 
,760. Burners for Consumine Spirits, W. Garner, 

Shetfield. 









11,839. Puncnine Macaig, G. Isaac, London. 

London. 

11,841. Destroyinc Noxtous Fumes, A. N. Bertram, 
Glasgow. 

11,842. Vatves, E. Poppy, London. 

11,843. Reeutatine the Supriy of O11, W. and W. 
Firmin, London. 

11,844. Pumps, F. W. Allchin, London. 

11,845. Cases for Bats, &c., O. Bing, London. 

11,846. Steam Enornes, A. M. Clark.—{G. N. Hubbard, 
United States.) 

11,847. Hor Arr Power Enornes, J. Ellis, London. 

11,848. Paper Stock, &c., H. H. Lake.—(A. Selkirk, 
United States.) 

11,849. Mecuanicat Toy, G. F. Lutticke.—(@. Carette 
and Co., Germany. 

11,850. MecuanicaL Money Box, G F. Lutticke, West 
Brighton. 

11,851. UnLockrne the Triccer of a Rirve, A. Mtihle 
and E. Franke, London. 


Joyce, London. 

11,853. Percussitve Toot, F. E. Thomas and R. P. 
Lennox, London. 

11 854. Coatinc Metat Sueets with Tin, &c., J. G. 
Thomas and G. H. White, London. 

11,855. Open Hearts Furnaces, F. Siemens, London. 

. Rancr Frixver, W. Farquharson, London. 

11,857. Cooxinc Rances or Stoves, M. E. Owen, 
London. : 





| 11,858. Evecrric Batreriss, 0. C. D. Ross, London. 
11,757. Cases for Pins, Scissors, &c., C. S. Reynolds, | 


11,761. Tricycte Luacace-carrier, L. M. Basinet, 


Burgess Hill. 
11.762. Mannove Cover, E. Emanuel, London. 
11,763. Licutinc Fires, A. J. Maffuniades, London. 
11,764. TransrerRinec Grarny, A. Bolino, London. 
11,765. Harrows, A. Buchanan and F. T. Statham, 
London. 
11,766. ELecTro-ozone Apparatus, F. James, London. 
767. AeriaL Navication, T. Richer, London. 









,768. Forcep Dravent, F. Hilton and R. Forrester, 
London. 
11,769. Horricaye Lanterns, G. Barker —(L. R. King, 





11,770. LETTER Fites, W. Brampton, Birmingham. 
11,771. Recutator for Steam Enotes, J. Crowther, 
London. 


11,772. Fivers for Rovine, &c., Macuines, T. Howarth, | 


London. 
11,773. CompressED Hot Arr Enoryeg, C. Wells and G. 
Clark, London. 
11,774. Spmwnine, &c., Macuivery, W. and W. B. Mair, 
Glasgow. 
11,775, Arr Puririer, R. Haddan.-{G. P. E. Bruneau, 
gs ao FLexisLe Merariic Tupine, F. J. Hadfield, 
zondon. 
—- rca for Ivory, P. F. Vandersteenstraaten, 
sondon. 
11,778. Meta Pipes, A. 8. Elmore, Cockermouth. 
11,779. Gatvanometers, E. E. de Facieu, London. 
— Brakes for Venicies, A. F. Martens, Lon- 
on. 
11,781. Cicar Improver,J. Markovitch, London. 
11,782. ELectric Arc Lamps, E. Correns, London. 
11,783. CLoTHes-norsEs, G. R. Reed, London. 
11,784. Grinpinc Ro.tiers, J. E. Platt and J. Fidler, 
Manchester. 
11,785. Mecuanicat Toys, 8. B. Stevens and H. New- 
man, London. 
11,786. Sarery Lamps, V. Fumat, London. 
11,787. Orpnance, J. A. Longridge and W. Anderson, 
London. 
11,788. Door Cuecks, T. 8. Beals.—(C. 0. Kemp, New 
York.) 
11,789. RecenerativE Gas Burver, H. Gardner.—(J. 
Cheuret, France.) 
11,790. GasHoLpeRs, W. Ashmore, London. 
11,791. Fastenines for Ratrtway Rais, W. Lindsay, 
London. 
11,792. Apaptration of PanToGRaPH to EMBROIDERY 
Macurnes, T. Bills, London. 
11,793. Water Sorrenine, C. E. Gittins, Lendon. 
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11,794. Maxine RoLiep Gass, J. Armstrong, London. 











SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


382,014. Stern-post AND STERN FRAME For STEeaM- 
sHips, W. T. Sylven, Washington, D.C.—Filed 
January 4th, 1888. 

Claim.—The combination of one common or balanced 
rudder located in the longitudinal axis of a ship or 
vessel, a stern-post or stern framing, an opening in 
said stern-post or stern framing of suitable form to 
receive said rudder, and propellers located astern of 
such rudder, one or more of said propellers on each 
side of the said rudder, the dead wood of the vessel 
being continued between said propellers, the whole 


382004] 








relatively arranged substantially as described. (2) 
The combination, with a common or balanced rudder, 
and two or more propellers located astern of and on 
each side thereof, of a protecting frame A BC DEFG, 
the forward portion C D E F G — a suitable 
opening and support for the rudder, and the after por- 
tion A $ Cc — as a shield for the propellers, sub- 
stantially as and for the purpose set forth. 


382.132. Pencit SHarrener, C. W. Boman, 
York, N.¥.—Filed March 17th, 1888. 
Claim.—(1) A pencil sharpener consisting of a pencil 
receiving socket having the usual cutter or reducin, 
| device, and provided with crank handle B B', as an 
| for the purposes hereinbefore set forth. 


vew 


| the passage of the blade or pencil cutter, in combina- 
tion with the crank handle B B!, formed with a cutter 








rojecting through said opening in the socket as and 
or the purposes hereinbefore set forth. (3) The 
| sharpencr having its receiving socket formed of a 
| cylindrical portion A, and a conical portion Al, and 
provided with a crank handle, B B!, as and for the 
purposes set forth, 


| 382,329. Compiwep RevieF-VALVE AND CYLINDER- 
cock, J. A. Seymour, Auburn, N.Y. — Filed 
March 21st, 1887. 
Claim —The combination of the valve E, valve-seat 
D, spring H, and valve-stem F, provided with one 
screw-thread within the body of the valve and another 
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outside thereof, the former having a set-nut, K, upon 
it, and the latter having a threaded hand-wheel, N, 
upon it, whereby the valve E may be raised and set at 
any desired point above its seat, so that it may 
operate either as a relief-valve or as a cock at will. 


382,447. Process or Coatinc Iron anp STEEL WITH 
Kustiess Oxipe, W. T. Wells, Hackensack, N.J.— 
Filed November 18th, 1887. 

Claim —{1) The process, substantially as described, 
of protecting iron and steel articles from rust, which 
consists in subjecting such articles at a high tempera- 
ture to the action of mingled steam and carbon mon- 
oxide. (2) The process, substantially as described, of 


[382,447] 
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protecting iron and steel articles from rust, which 
consists in subjecting such articles at a high tempera- 
ture to the action of steam, then ——t them to 
the action of carbon monoxide, and then subjecting 
— to the action of mingled steam and carbon mon- 
oxide. 


382,504 Mertnop or Assortine Bricks with Reta- 
TION TO THEIR COLOUR AND Grape, J. C. Anderson, 
Highiand Park, Ill —Filed January 9th, 1888. 

Claim.—{1) The method of assorting bricks with 
relation to their grade of colour, which consists in 
gauging the amount of shrinkage which each brick has 
sustained in drying and burning. as set forth. (2) The 
method of assorting bricks with relation to their 














grade of colour, which consists in determining b 
measurement the amount of shrinkage which eac 
brick has sustained in drying and burning, and then 
marking the same with a symbol indicating the e 
or shade of colour to which it belongs, as set forth. 


382,448. Bann Puttey, .. Wiley, Fitchburg, Mass.— 
Filed January 12th, 1888. 

Claim.—(1) The combination, with a fulley, of a 
covering of canvas and cement secured thereto, each 
layer of the covering being composed of a series of 
strips, the adjoining ends of which overlap each other 
transversely to the face of the pulley. (2) The comb 





(2) The | 
| pencil receiving socket formed with an opening for , 


bed or seat, and the cutter secured to said bed and 


| 


nation, with a pulley, the rim of which is provided 
with a transverse row of holes, and also a row of holes 
| along each of its edges, of a covering of canvas and 





cement secured to the face of the pulley, and ri 
through said holes and covering. ree wae 


382,620. SecurinG STANCHIONS OF VESSELS IN PLAcg, 
T. M. Kees, Pittsburgh, Pa.—Filed October 21st’ 
1887. 

Claim.—The sleeve F, having flanges ¢ and J, in com. 

bination with the beam C, floor D, and stanchion E, 


382,620] 





substantially as herein described, and for the purpose 
set forth. 


382,653. CLrampinc Device For CROsS-BEAMS OF 
Pianers, G. L. Marble, Fitchburg, Mass.—Filed 
January 16th, 1888. 

Claim.—(1) The cross-beam C, having the inclined 
recesses A, the holding plates D, provided with 
recesses, and the friction binding plates seated therein 
in combination with the operating rod 61, passing 
—— said beam and provided with excentrics / /, 
and the loosely seated plungers i i in said inclined 


(382653) 
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recesses actuated | said excentrics to produce a 
pressure upon the adjacent ends of the binding plates, 
substantially as herein described. (2) The uprights 
B B and cross-beam C, having recesses / /, in combina- 
tion with frictional binding plates g g!, plungers i i, 
provided with excentrics //, rods 61, and handle d!, 
all constructed, arranged, and operated as set forth. 


382,914. Evecrric Inpicator, J. Tregoning, Hartford, 
Conn.— Filed May 33rd, 1887. 
Claim.—(1) A solenoid, in tion with an 
armature which is excentrically pivotted therein, and 
is provided with a lever carrying an adjustable 
counterpoise and a fan, substantially as and for the 
= sg specified. (2) In an electric indicator, a 
ollow spool and a helix which is located on said 
spool, in combination with an armature pivotted in a 


hi 





Li 


frame which is adjustable in said spool, substantial! 
as and for the purpose specified. (3) A hollow spool, 
a helix which is wound thereon, a dash pot which is 
formed therein, and an armature which is provided 
with an index’ finger, fan, and counterbalancing 
lever, in combination with an adjustable frame in 
which said armature is excentrically pivotted within 
said spool, substantially as and for the purpose 
specified, 
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ON THE VALUATION OF ROAD METAL AND 
SETTS FOR PAVING. 
By W. F. K, Stock, F.C.8., F.1.C., Public Analyst for the County 
of Durham and the Borough of West Hartlepool. 

Tue subject which forms the title of the present 
communication is one that does not often, perhaps, come 
before any single Lely ae ery in its complete aspect. The 
problems which are invo ved in deciding upon the relative 
merits of different rocks for the construction and main- 
tenance of roadways are threefold in their nature, and for 
their solution make calls upon the analyst, the physicist, 
and the engineer. The writer has been unable to find 
any account of comparative experiments on road metal 
embracing the various points which he has found necessary 
toa ne, inquiry into the subject. It is quite true 
that a deal of useful work has been done, notably 
by Walker, Fairbairn, Mallet, and others, the first- 
named signalising the ee of his intention by 
laying down samples in the form of setts under actual 
street traffic, and a a the loss of weight and bulk 
after seventeen months of exposure, an experiment 
admirable in its way, but impossible of imitation where 
the question before the expert is one bearing upon the 
purchase or opening out of quarry property, and requiring 
an immediate answer. 

Some ten years ago the attention of the writer was first 
attracted in the direction indicated, and it then appeared 
to him that the salient features of such inquiry might be 
enumerated as follows:—(1) The cheasienl analysis; (2) 
the specific gravity; (3) the porosity or capacity for 
absor ing water; (4) the crushing and breaking strains; 
(5) the duration under abrasion; (6) the nature of the 
surface retained under wear—this would apply to setts 
only. Since that time opportunities have presented 
themselves for the application of these ideas, and the 
object of this paper is to show the bearing of the points 
thus laid down, and to give details of a method by which 
the duration value of road-making material can be 
obtained by a moderate expenditure of time and trouble, 
and, more important still, under constant conditions. It 
will be convenient to take each of the six items separately, 
and in the order in which they appear above. 

(1) The chemical analysis.—This should be of very 
complete character. Its main object, however, is to give 
the proportion of protoxide of iron, protoxide of manganese, 
bisulphide of iron, lime, magnesia, potash, and soda. The 
first three constituents contribute to the destruction of 
rocks by the absorption of oxygen. The remainder by 
their solution in carbonic acid, and probably some organic 
acids produced by the decomposition of excretal matters 
always present upon roadways under traffic. 

(2) Specific gravity.—From this determination is de- 
duced the relative weight of equal bulks of stone, or, 
conversely, the relative bulks of equal weights. It 
constitutes the factor-for estimating the relative covering 
or spreading value. 

(3) Porosity, or water-absorbing capacity.—This item is of 
considerable importance. There is, perhaps, no more potent 
rock disintegrator in Nature than frost in the presence 
of water, and it may at once be accepted as fact, that of 
two rocks which are to be exposed to frost, the one most 
absorbent of water will be the least reliable in wear. 

(4) Breaking and crushing  strains.—Although the 
knowledge of the resistance to gradually applied weight- 
stresses appears to form part of every inquiry into the 
quality of road metal, the present writer has never been 
conscious of such knowledge possessing any definite value. 
It is an elementary fact in mechanics that a body may 
bear enormous crushing force gradually applied, and yet 
be readily broken by a smart blow from a light hammer. 
It may be said without hesitation that direct pressure or 
strain, as applied in a break test machine, has no re- 
semblance whatever to quick blows from horses’ hoofs, 
much less to the grind or abrasion arising from wheel 
traffic. Further, taking ascertained breaking and crush- 
ing strains as lying between 34} and 7 tons per square 
inch, it coe, Sy as safely said that no such strains are ever 
brought to bear upon any single inch of roadway in practice, 
not even during the passage of a 10-ton steam roller; 
the very nature of the fendadien or core of a road makes 
such asupposition idle. These considerations have led the 
writer to look upon any statement of breaking or crush- 
ing strain in connection with the valuation of road metal 
as a mere conventionality. What is really required is 
some test of easy application that shall show within 
reasonable time and under constant conditions what a 
rock will lose by the combined action of light blows and 
abrasion, and at the same time exhibit the nature of the 
face retained by the sample under wear, which will in 
fact give the results required by the fifth and sixth tests 
already quoted. To effect this the writer has constructed 
a simple machine which has already proved itself both 
convenient and efficient in use. The following is a brief 
description of the same. A cast iron cylinder is provided, 
of which the internal dimensions are: length, 12in.; 
diameter, 6in. It is flanged at both ends, and fitted with 
two blank discs of 3in. plate iron. Both flanges and 
blank discs are turned up in the lathe. They are secured 
together by six good bolts; a thin greased string serves 
as packing. The joints must be watertight. The 
omer is intended to be rotated end over end; it is 
therefore grasped in the middle by a strong clamp collar, 
which is furnished with nicely centred elongated 
trunnions, forming the axis around which it rotates. 
These trunnions run in bearings placed on the top of 
wooden uprights; these in turn are morticed firmly into 
a strong wooden base board. The whole of the frame is 
pag J und together by battens and strut bolts. The 
cylinder rotates between the uprights. One trunnion 
carries a pretty heavy fly-wheel, the other a winch handle 
having a 10in. throw. A stud on the axle actuates a 
revolution counter indicating to 100,000. This is placed 
in sight of the operator, and completes the machine. 

5) The duration test.—The rock to be tested is worked 
carefully into inch cubes, the faces of which must have a 
smooth finish, Any skilled mason will undertake this ; 





nine of these cubes are dried in the water oven for two 
hours or so, they are carefully weighed, they are then 
placed in the cylinder of the test machine along with nine 
cubes of hardened steel of ;{;in. face. A number of these 
cubes should be forged and hardened to their best. Their 
faces must be smooth, their angles perfectly acute, and 
they must scratch crown glass with ease; 40oz. of dis- 
tilled water are now added to the cubes in the cylinder, 
the disc or cover securely packed and bolted up. Since 
the dimensions of the cylinder already quoted give a 
nominal] travel of 1 yard for every revolution, 1760 turns 
will give a travel of one mile. The writer has found that 
twice that distance will give a loss of from 7 to 12 per 
cent, on very hard material, and has therefore adopted 
3520 turns as astandard. The machine must be steadily 
worked at 40 revolutions per minute ; no variation in this 
respect is permissible. At the end of the run the stones 
are removed, washed in distilled or rain water, dried again 
in the water oven, and re-weighed. The loss is calculated 
_ a percentage. The 6th test is‘got from the worn 
cubes. 

For the information of readers it may be well to state 
that the duration test machine may be constructed at a 
cost of £5. The steel cubes cost from 8d. to 9d. each, and 
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DURATION TEST MACHINE. 





the rock cubes about 6d.; the steel cubes cannot be used 
twice over. To give a comprehensive view of the results 
of such an inquiry as is embraced in the foregoing, the 
writer appends details of the examination of four speci- 
mens of rock recently tested by him. 


Tabular Results of Examination of Four Samples of Road Metal. 




















Nature of Determination. _— —_— yoo Basalt. 
Po ee 72°52 | 67°57 | 62°97 | 51°22 
Alumina and titanic acid 13°09 | 15°52 | 15°52 | 16°48 
Peroxide of iron bis 1°71 1°71 2°50 | 4°32 
Protoxide of iron .. 1°86 | 2°70 4°30 87 
Protoxide of manganese 07 | “J “47 | “16 
Lime ... et aes L-44.| .. 47 1°97 | 8°33 
MN os ces usc ce oe ee 2°58 4°42 
MT ack oes, cel tse cee 1°38 131 | 1°25 
Soda... 1... 1. we | 8°95 | 8°64 | 8°40 | 2°55 
Bisulphide of iron ... ......| trace. | trace. | trace. | “49 
Carbonicacid ... ... ... «|  °45 | *50 76: | 19 
Water we -| 2°18 | 2°45 4°23 | 1°28 

| 99°76 | 99°35 |100°00 | 99-42 

Rgoeite getty ses see evef 2°692} 2°694| 2°782| 2°980 

eight of cube foot in Ibs. ...)168°25 | 168°37 |170°75 | 186°25 

Porosity or water absorption... °096|  °070 *118| trace. 

Breaking strain, tons sq. inch "50 | 4°40 — fi ee 

Crushing strain, ,, ,, | 5°75 | 7°00| — | 7:00 
Duration test : Loss of weight) } 

rc ES gt! ada, otal POE 7°17 =| 12°03 6°90 
Duration test: Loss of volume | 

| op mar HEY je 7°11 | 11°98 Pech 4 

. | Smooth- 
Face retained under wear... oe | Fine | smooth.| er than 
rough. | sharp. | No. 2. 











HOW TO ANALYSE IRON AND STEEL. 
No. III. 


Determination of manganese.—W eigh outintoa beaker two 
grammes of the sample, cover with fifty cubic centimetres 
of nitro-hydrochloric acid, and digest at a gentle heat 
until the whole is in solution. Transfer the solution thus 
obtained toa flask of 23 litres capacity, and make up with 
hot water to a volume measuring 1} litres. In this solution 
precipitate the iron, now existing as ferric chloride, by 
adding in small quantities at a time, shaking briskly with 
each fresh addition, liquid ammonia, specific gravity ‘88, 
until it become cloudy, due to the formation of a slight 
permanent precipitate, Care must be exercised not to 





employ too large a quantity of ammonia, which would 
result in a large precipitate coming down, carrying, in all 
probability, a portion of the manganese with it. Should 
this occur, hydrochloric acid is added drop by drop with 
brisk agitation until it has dissolved, when ammonia is 
cautiously added until cloudiness is produced. To com- 
plete the precipitation of the iron, add 200 cubic centi- 
metres of hot ammonium acetate; this immediately 
results in its being thrown down as a brick-red precipi- 
tate of basic acetate of iron. Bring the solution to 
boiling, and allow to stand until the precipitate has 
settled. Filter through a large filter paper, receiving the 
filtrate in a porcelain dish, and wash filter paper and 
contents well with hot water containing a little ammonium 
acetate. It sometimes happens that the solution does not 
run through clear, due to the incomplete precipitation of 
the iron. This is rather to be desired than otherwise, as 
were the iron completely precipitated the chances are a 
hundred to one that it would contain a portion of the 
manganese. Should such be the case, the filtrate is boiled 
for a few moments and refiltered, when it will be found 
to run through clear. The amount of manganese con- 
tained in iron or steel is, as a rule, very small; the bulky 
filtrate remaining from the precipitation is therefore con- 
centrated by evaporation, separating, by filtration, if neces- 
sary, any precipitate produced, until it occupies a volume 
measuring 400 cubic centimetres. This solution is 
thoroughly cooled, ammonia added, then bromine 
until it is of a dark brown colour, and finally 
ammonia until strongly ammonical, agitating briskly 
upon the addition of each reagent; the result is the pre- 
cipitation of the manganese as black hydrated peroxide. 
The solution is boiled, allowed to stand until the oxide 
of manganese has settled, and the clear supernatant 
liquid passed through an English filter paper which has 
wayne sd been washed* twice with a dilute solution of 

ydrochloric acid—1 acid to 20 water—and repeatedly 
with hot water, throwing on the precipitate with the last 
portions, Wash filter and contents thoroughly with hot 
water, transfer to a platinum crucible, and convert the 
hydrated peroxide into trimanganic-tetra oxide, Mn; O,, 
by strong ignition; allow to cool and weigh. Every 
hundred parts of Mn, O, is equivalent to 72°05 parts of 
manganese. Invariably the resulting manganese preci- 
pitate is contaminated with iron, for which, therefore, it 
must be tested, and if any be detected the amount quan- 
titatively determined. With this object dissolve the 
Mn, O, after weighing, contained in a beaker, in a small 
quantity of hydrochloric acid, withdraw a drop of the 
solution at the end of a glass rod, and bring in contact 
with a little of a weak solution of sulpho-cyanide of 
potassium, made by dissolving one part of the crystals in 
ten of water, spread on a white porcelain slab. A red or 
pink coloration is formed in proportion to the amount of 
iron present. Should the coloration b prem ay be a faint 
pink, the quantity of iron is small, and may be safely dis- 
regarded. If, however, on the other hand, a decided red 
be produced, the remainder of the hydrochloric acid 
solution of the manganese precipitate is diluted with six 
times its volume of hot water, ammonia added until 
neutral, the iron precipitated by the addition of a few 
cubic centimetres of hot ammonium acetate, and the 
solution heated to boiling. The precipitate is now col- 
lected ona filter, thoroughly washed, ignited, the residual 
ferric oxide, Fe, O03, weighed, and the weight deducted 
from the weight of the Mn, O, found. The great draw- 
back to this method is the danger, in fact, we may say 
the certainty of the iron precipitate carrying down some 
of the manganese with it. For this reason we prefer the 
following colorimetric method :—The process requires the 
employmentof astandard solution containinga known quan- 
tity of iron. This is prepared by dissolving 1°004 grammes 
of pianoforte wire, containing 99°7 per cent. of iron, in the 
least possible quantity of nitric acid, and diluting to one 
litre; each cubic centrimetre of this solution will equal 
001429 grammes of ferric oxide Fe. O;. The manganese 
precipitate being tested is dissolved in a few cubic centi- 
metres of nitric acid, with a drop or two of hydrochloric, 
transferred to a Nessler’s glass cylinder, three drops of 
the weak solution of sulpho-cyanide of potassium added, 
the solution made up to a volume measuring 50 cubic centi- 
metres with cold water and the whole thoroughly mixed. 
In a second cylinder place three drops of the cyanide solu- 
tion, as much of the standard iron solution as you think 
will produce a coloration equal to the solution of the 
precipitate under examination, say one cubic centimetre, 
make up with cold water to 50 cubic centimetres, mix and 
compare the colours of the two solutions by standing 
them side by side on a piece of white paper. If the 
colours are unequal, more or less of the standard iron 
solution, as the case may require, is taken, three drops of 
cyanide added, &c., as before, and the colours compared, 
until the quantity required to produce equality of tints is 
hit upon. The amount of Fe,O,; contained in the 
Mn, O, precipitate is found by multiplying the number 
of cubic centimetres by ‘001429. Some specimens of iron 
and steel contain notable quantities of copper, which 
would be precipitated along with the manganese, unless 
previously removed by sulphuretted-hydrogen — which 
method shall be described hereafter. Its separation 
from the Mn, O, precipitate is effected by dissolving the 
precipitate in dilute sulphuric acid, and placing in the 
solution a few strips of pure zinc. A mutual exchange 
takes place, the zinc enters into solution, while the copper 
is deposited in the metallic state, and is collected, washed, 
and weighed. Only a small quantity of sulphuric acid 
must be employed, and the solution should be decanted 
immediately when the zinc has dissolved, otherwise the 
copper will re-enter into solution. The above method of 
estimating manganese furnishes results which cannot lay 
claim to absolute accuracy, as it is almost practically 
impossible to prevent the large bulk of iron retaining 
small quantities of manganese, which error, however, 
with careful manipulation is so small that it may be safely 
disregarded. The method has also the disadvantage of 





3 All filters should be subjected to this washing with acid, &c, 
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occupying considerable time in its performance. A method 
which, while not having these drawbacks, has the 
advantage of allowing a larger quantity of the sample 
being operated upon—a feature of no small importance 
withspecimens containing minute portions of manganese— 
is as follows :—Place in a conical or small flask four 
grammes, or if the amount of manganese present is con- 
siderable a smaller quantity of the sample, add 50 cubic 
centimetres of nitric acid, sp. gr. 1°42, and heat gently 
until the whole of the iron is dissolved. To this solution 
add 30 cubic centimetres of nitric acid, sp. gr. 1°42, 
together with eight grammes of potassium chlorate, the 
latter in a few crystals at a time, bring to boiling 
temperature, and maintain at this point for at least a 
quarter of an hour. At the expiration of this time a 
further addition of similar quantities, as previously used, 
of acid and potassium chlorate are added, and the solution 
boiled for a further period of a quarter of anhour. This 
results in the precipitation of the manganese, together 
with a small quantity of iron, as oxides. The solution is 
now allowed to cool, diluted with cold water, and set 
aside until the precipitate has settled. Pass the clear 
supernatant through a Swedish filter paper, but do not 
throw on the precipitate. Dissolve the small portion of 
the precipitate which has accidentally passed on to the 
filter in hot hydrochloric, receiving the solution in the 
vessel containing the main portions of the precipitate, to 
which add a further quantity of hydrochloric acid, and 
digest at a gentle heat until it has dissolved. Dilute th 
resulting solution with quarter of a litre of hot water, 
and carefully precipitate the small quantity of iron with 
ammonia and ammonium acetate. Heat to boiling, 
separate the basic acetate of iron by filtration, and pre- 
cipitate the manganese in the filtrate after cooling, 
with bromine and ammonia as previously described. The 
following description of a colorimetric method is taken 
from the author's article on “Rapid Methods for 
the determination of Silicon, Sulphur, and Manganese 
in Iron and Steel” (Chemical News, vol. lvi., No. 1008), 
“The method is a modification of Mr. Peters’, which is 
based upon the colour produced, due to the oxidation to 
.. permanganate, when lead peroxide is added a solution of 
iron or steel in nitric acid containing manganese. In a 
test tube, similar to that used for the estimation of 
carbon, place ‘200 grammes of the sample to be tested, 
and in a like tube the same quantity of a “standard” 
steel in which the manganese has been carefully deter- 
mined by weight. To each add icc. nitric acid 
sp. gr. 1°20, and boil ina beaker of hot water until solu- 
tion is complete. Cool the tubes, and to each add an 
equal bulk, about 2c.c., ot water; replace in the beaker, 
and, after boiling for a few minutes, add an excess of 
lead peroxide, which must be free from manganese, and 
ten drops of nitric acid sp. gr. 1°42. After boiling for 
four minutes the tubes are withdrawn and placed in a 
beaker of cold water. When the peroxide of lead has 
completely settled, transfer 2c.c. of the clear supernatant 
liquid of the “standard” solution to the graduated tube 
used in the colorimetric estimation of carbon; dilute to 
5c.c. with cold water; mix. Ina similar tube place the 
same quantity of the solution of the sample which is being 
tested, diluting with water until its colour is of the same 
intensity as that of the standard. Read off the number 
of c.c. to which dilution is carried, from which, by a 
simple proportion sum, the percentage is easily calculated. 
The “standard” used should contain the same percentage, 
as near as possible, as the sample tested. If after complete 
solution, cooling, &c., the carbon be estimated and the 
solutions made of equal bulk, peroxide of lead added, &c., 
as above directed, the same portions will suffice for the 
estimation of manganese and carbon. The acid used must 
be free from chlorine, otherwise the colour, which should 
be purple, will be destroyed.” 

Determination of copper.—For the estimation of this 
metal 10 grammes of the metal contained in a por- 
celain dish, are treated with 100 cubic centimetres 
of nitro-hydrochloric acid, and when dissolved the 
solution taken down to dryness. The dry mass re- 
dissolved in hydrochloric acid, the solution, again 
taken to dryness, moistened with hydrochloric acid, 
evaporated down this time until the solution occupies a 
small bulk diluted with water and the silica separated by 
filtration. The iron contained in the filtrate is now 
reduced from the ferric to the ferrous state, by the addi- 
tion of sodium sulphite*; boiling the solution until the 
sulphur di-oxide, SO., is expelled. The operator can 
ascertain whether reduction is complete by withdrawing 
at the end of a glass rod, after the expelling of the sulphur 
di-oxide, a drop of the solution and burning in contact 
with a little of the weak solution of sulpho-cyanide of 
potassium solution spread on a white porcelain slab, when 
no coloration, or, at the most only a light pinkish tint, 
will be formed if the object in view has been attained. Heat 
the solution thus reduced to boiling, and through it pass a 
current of sulphuretted hydrogen until it is thoroughly 
saturated and smells strongly of the gas, then allow it to 
stand ina warm place until the precipitate of black copper 
sulphide, Cu, 8, has settled. Pass the liquid through 
a Swedish filter, throwing on the precipitate with the 
last portions, and wash with water containing sulphuretted 
hydrogen. Remove filter paper and contents from the 
filter, spreading it open on a large watch glass, and wash 
the precipitate into a beaker by means of a fine stream 
of dilute nitric acid delivered from a wash bottle. To 
the contents of the beaker add a small quantity of strong 
nitric acid and digest at a gentle heat until the copper 
sulphide has dissolved ; dilute the solution and filter from 
any free sulphur. Heat the filtrate to boiling, and whilst 
at this temperature precipitate the copper as hydrated 
copper oxide by the addition of a saturated solution of 
caustic potash or soda. Collect the precipitate on a filter, 
wash well with hot water, ignite and weigh the resulting 
copper oxide, CuO, every hundred parts of which is 


4 Sulphuretted hydrogen reduces ferric-chloride to ferrous-chloride, but 
by employing sodium-sulphite as a reducing re-agent, the sulphuretted 
hydrogen required for the precipitation of the copper is considerahly 
lessened, 





equivalent to 79°84 parts of metallic copper. It will be 
remembered that while treating on the 9 ie Bir of 
manganese, we stated that the copper might be removed 
previous to the precipitation of the former by passing sul- 
phuretted hydrogen through the solution. It, however, 
rarely occurs that both the metals are present in quantities 
which allow of their being determined in the same 
portion of the sample, the portion required for the 
determination of the copper being, as a rule, too large for 
the determination of the manganese, unless the former 
be present in quantities sufficient to allow of its being 
estimated on 2—3 grammes. It is almost practically 
impossible to employ a larger portion than three grammes 
for the determination of manganese on account of the 
bulky precipitate of iron obtained. Should the sample 
allow of both metals being determined in one and the 
same portion, the filtrate remaining from the precipitation 
of the copper as sulphide by means of sulphuretted 
hydrogen is heated to boiling until the gas is expelled, a 
small quantity of strong nitric acid added to oxidise the 
iron to the ferric state, and the iron precipitated as basic 
acetate with ammonia and ammonium acetate as before. 
Sodium hypo-sulphite may be used in lieu of sulphuretted 
hydrogen as a precipitant of copper. When employed, 10 
grammes of the iron or steel contained in a beaker is dis- 
solved in 60 cubic centimetres of dilute sulphuric acid (one 
part acid to three water)and to the resulting solution added 
4cubic centimetres of a saturated solution of sodium hypo- 
sulphite,and heated to boiling for fifteen minutes with con- 
stant stirring. By the end of this time the copper will 
be precipitated as black copper sulphide, Cu, 8, and the 
solution, which became milky on the addition of the 
hypo-sulphite, have regained its greenish colour. Collect 
the precipitate as rapidly as possible on a filter, wash 
twice with hot water, and rinse the copper-sulphide back 
into the vessel in which precipitation took place. Digest 
at a gentle heat with 60 cubic centimetres of nitro-hydro- 
chloric acid until it has dissolved, add 8 cubic centimetres 
of sulphuric acid, and evaporate the solution until thick 
white fumes appear. Upon cooling treat the mass with 
water, bring to boiling temperature, add an excess of 
ammonia. Allow to stand in a warm place until the pre- 
cipitate has settled, collect on a filter, which, together with 
its contents, are washed with hot water. From the filtrate 
expel the ammonia by evaporating to a small bulk, and 
precipitate the copper contained in it with sodium-hypo- 
sulphite as before. Collect the copper-sulphide on a 
filter, wash, transfer filter paper and conteuts to a clay 
dish and convert into copper oxide, Cu O, by strong igni- 
tion, weigh, &c. 

Determination of titanium.—This metal when pre- 
sent enters partly into solution upon treating the 


iron or steel with nitro-hydrochloric acid, and part | 


remains with the silica. For its determination 6 grammes 
of the sample are dissolved in nitro-hydrochloric acid, 
the solution evaporated to complete dryness, re-dis- 
solved in hydrochloric acid, diluted, the silica, &c., 
collected on a filter, washed, and the filtrate (No. 1) 
reserved. The filter and contents are now transferred to 
a platinum crucible, and after the paper has been burnt 
off the silica,mixed with twice its weight of potassium bi- 
sulphate and fused. When cold the fused mass is 
broken up as completely as possible with the aid of a 
small glass pestle, the crucible, &c., placed in a dish and 
treated with cold water with constant stirring; the 
titanium enters into solution, while the silica remains 
insoluble. When all but the silica is in solution, with- 
draw the crucible after washing, filter the solution and 
add the filtrate to the original acid filtrate (No.1). The 
greater part of the iron, which exists in the ferric state, 
contained in the mixed filtrates is now reduced to the 
ferrous state. This is effected by the addition of sodium 
sulphite, boiling the solution to expel the sulphur 
dioxide. No idea can be given as to the amount of iron 
to be left in the ferric state; it must, however, be as 
small as possible. After reduction, neutralise the solu- 
tion with ammonia and precipitate the small quantity of 
iron in the ferric condition, which will also carry along 
with it the titanium, with hot ammonium acetate. Heat 
the solution to boiling, collect the mixed precipitate on a 
filter as rapidly as possible, wash, transfer to a platinum 
crucible, and burn off the filter paper at the lowest heat 
possible. The residue still contained in the crucibleis mixed 
with twice its weight of potassium bisulphate, fused, and 
when cold the fused mass broken up, extracted with cold 
water as before. Separate the insoluble portions by 
filtration ; add a small quantity of sodium sulphite to 
the filtrate to insure that any iron accidentally present 
be in the ferrous state, nearly neutralise with ammonia, 
boil for some hours, replacing the solution as it evaporates 
with water, and allow to stand in a warm place for 
twelve hours. Collect the precipitated titanic acid on a 
filter, wash thoroughly with water containing a small 
quantity of sulphuric acid, dry, ignite and weigh as 
rapidly as possible. Titanic acid, Ti. O., contains 60°00 per 
cent. of titanium. To insure the complete precipitation 
of the titanium, it is advisable to neutralise the filtrate 
remaining from the first precipitation, and to boil again 
for some time. 

Determination of tungsten.—Tungsten, like titanium, 
remains with the silica, which is of a yellow colour 
when it is present, upon treating the sample with 
nitro-hydrochloric acid. For its determination a weighed 
portion of the iron or steel is dissolved in nitro-hydro- 
chloric acid, the solution evaporated to dryness, em- 
ploying as low a heat as possible, and without subjecting 
the dry mass to a temperature sufficient to blacken it, as 
in the estimation of silicon, which would vitiate the 
results. The dry residue is re-dissolved in a small quan- 
tity of hydrochloric acid, the solution diluted, ra the 


silica, together with the tungsten, now existing as tungstic 
anhydride, W O, collected on a filter, well washed, trans- 
ferred without loss toa beaker, and digested for a con- 
siderable time at a gentle heat with strong ammonia. 
The silica remains insoluble, while the tungstic anhydride 
enters into solution as ammonium tungstate. The silica 
is separated by filtration and may be washed, ignited, &c., 





if desired. The filtrate is placed in a weighted platinum 
dish, evaporated to dryness, heated to redness, to expel 
the water and ammonia, resulting in tungstic anhydride 
being left. Upon cooling the dish is re-weighed to deter- 
mine increase due to W VU, which contains 79°31 per cent. 
of ungsten. Should the WO, be of a decided green 
colour it is moistened with strong nitric acid and ignited. 

Determination of chromium.—A known weight of the 
sample, contained in a beaker, is dissolved in hydro- 
chloric, about 10 cubic centimetres of acid for every 
gramme of the metal, and the solution cautiously 
evaporated to dryness. The dry cakey mass of chlorides 
is broken up as completely as possible with the aid 
of a spatula, and removed to a porcelain dish; the 
small portion adhering to the beaker being dissolved 
in a few drops of hydrochloric acid, the solution trans- 
ferred toa a crucible and evaporated to dryness ; 
the mass contained in the porcelain dish being mean- 
while reduced to a powder and afterwards added to the 
contents of the platinum crucible. The whole mass of 
chlorides is now intimately mixed with five times its 
weight of fusion mixture composed of equal parts of 
sodium carbonate and potassium nitrate, the mouth of 
the crucible closed with a lid and fused, employing at first 
a low tereperature, but gradually increasing to bright red- 
ness for half an hour. The chromium, silicon, manga- 
nese, &c., are thus converted into alkaline chromates soluble 
in water, and the iron into an insoluble oxide. Upon 
cooling, the lid of the crucible is removed, placed together 
with the crucible in a dish containing hot water, and 
gently heated until the mass has dissolved out, when the 
crucible, &c., after washing, are withdrawy. To the 
solution add three or four drops of alcohol, and heat for a 
considerable time to boiling to decompose the manganate; 
allow the solution to stand until the precipitates of oxides 
of manganese and iron have settled. Pass the super- 
natant liquid through a double Swedish filter without 
disturbing the precipitate, which is washed three or four 
times by decantation, the washing being passed through 
the filter. Reduce the chromate contained in the yellow 
filtrate by acidulating with hydrochloric acid, add 
a slight excess of alcohol, boil until the carbonic acid 
gas and alcohol are expelled. Make the now green 
solution alkaline with ammonia, and heat to boiling, 
when a precipitate of chromium hydrate and silicic acid 
will come down. The boiling is continued until the 
liquid above the precipitate is colourless. Collect the 
mixed precipitate on a filter, wash a few times, and dis- 
solve in a little hot hydrochloric acid, receiving the 
solution in the vessel in which the precipitation was 
originally made. Carry this solution to dryness to render 


| the silica insoluble, re-dissolve in dilute hydrochloric acid 


and separate the silica by filtration. In the filtrate precipi- 
tate the chromium as hydrateas before, by making alkaline 
with ammonia and boiling, collect on a filter, wash, and 
convert the hydrate into oxide, Cr, O;, by ignition; 68°€2 
parts of chromium is contained in every hundred of the 
oxide, Cr, Os. 








THE IRON AND STEEL INSTITUTE. 


BROXBURN OIL WORKS, 


On Tuesday afternoon, August 21st, about 200 members 
and visitors of the Iron and Stee] Association visited the 
works of the Broxburn Oil Company, Limited, by a 
special train, gratuitously provided by the North British 
Railway Company. The works are situated about ten 
miles west of Edinburgh, near the centre of a mineral 
field of about 4000 acres of shale, which forms the raw 
material of the manufacture. This mineral occurs in the 
lowest portion of the carboniferous series below the 
mountain limestone in beds which are wrought in 
the same manner as coal, the principal one being about 
4ft. thick. In appearance it somewhat resembles a 
cannel coal, being black and shiny, "9 only con- 
taining about 10 per cent. of carbon, which, with the 
other volatile constituents, give a yield of about thirty 
gallons of crude hydrocarbon products to the ton, in 
addition to ammoniacal water, which is converted into 
sulphate of ammonia for agricultural purposes. The 
shale, as raised from the mines, which are mostly at a 
lower level than the works, is brought on large railway 
trucks to the breaker, where it is crushed between toothed 
rolls, and, falling into small mine tubs or hutches, is 
distributed to the retorts by a system of inclined planes, 
with endless wire rope traction, working continuously. 
The distillation is effected in upright cast iron retorts of 
elliptical section, having a feeding hopper above and a 
horizontal discharge passage at the bottom, through which 
the spent material is drawn at the close of the operation, 
the arrangements being such that the transference of 
the material is, as nearly as may be, automatic. 
The distillation is conducted at as low a temperature 
as possible—-700 deg. to 800 deg. Fah.—in which respect 
it differs from ordinary gas making, the object 
being to convert the constituents that are susceptible of 
volatilisation into a maximum of condensible products 
and a minimum of permanent gases, or exactly an opposite 
aim to that of gas-making. The charge of shale is worked 
off in sixteen hours, but the residues contain sufficient 
combustible material to serve as fuel in the distillation of 
the next charge, when dropped hot into the fireplace 
below. When only the mineral matter remains it is 
transferred, by hutches upon a similar wire rope roadway 
to that used in charging, to the waste heaps, which have 
already attained most formidable dimensions, as the 
volume differs but little from that of the raw material, 
and the works contain 800 retorts, capable of treating 
1000 tons of material daily. The products of the dis- 
tillation are passed through atmospheric condenseis 
formed of upright cast iron pipes like those of gasworks, 
and into separators, where the ammoniacal water is re- 
moved. This is then passed through column stills, and the 
ammonia vapour is condensed in dilute sulphuric acid, the 
liquor, when saturated, being boiled down and crystallised 
into sulphate of ammonia. The crude hydrocarbon oils 
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from the separators are pumped to the refinery, which is 
at some little distance from the shale distillery, where 
they are subjected to fractional distillation in order to 
separate them into the various commercial products, which 
range from light naphtha, through burning oils of specific 
gravity 0°800 to 0°845, with flashing points between 100 
deg. and 260 deg. Fah., up to lubricating oils of specific 
gravity 0°865 to 0°895, and. paraflins of a different range 
of melting points. The stills employed for the rectifica- 
tion are wrought iron cylinders with spherical cast iron 
bottoms; they are arranged in series in such a manner 
that the oil in it loses its more volatile portions, is passed 
on to a second still, where it is cubiectel to a higher heat, 
and so on until nothing more can be extracted, and a 
final residue in the shape of a glossy black spongy coke, 
is left on the cast iron still bottom, which is broken out 
by hand when a suflicient thickness has accumulated. 
This material being a pure form of carbon, without 
mineral matter, commands a high price, being used 
as fuel in yachts, and more particularly as foundry 
blacking when ground to a fine powder. The distillates 
are decolorised by treating at different times, in stirring 
tanks of about 13,000 gallons capacity, with oil of vitriol 

which destroys some of the more oxidisable matters— 
with a considerable evolution of sulphurous acid gas, and, 
after washing, the residual acid is neutralised with caustic 
soda. This operation is attended with the separation of 
a black tar, which, after recovery of the chemicals, is dis- 
tributed through pipes to the stills, where it is used as 
fuel in the distillation, the combustion being effected by a 
steam jet in somewhat similar manner to that of the 
Lucigen light, a large body of brilliant flame being pro- 
duced at the mouth of the burner. The heavier lubri- 
cating oils before being fit for sale are cleared from the most 
valuable product of the manufacture, namely, the crystal- 
lisable paraffine, or “ paraftine scale,” by subjecting them 
to the action of brine cooled by circulation through ether or 
ammonia freezing machines. The final cooling is carried 
out in an apparatus in which the refrigeration is very 
slowly conducted, in order that the scale may separate in 
crystals, and so be the more readily removed in the filter 
presses from the residual oil. The latter is then refined 
for lubricating purposes, while the solid paraftin is sub- 
jected to a series of pressings in hydraulic presses, in 
order to remove the more fusible portions, which opera- 
tion is sometimes facilitated by washing the cake with 
naphtha. In this case the pressing operation is conducted 
under an iron bell. A large proportion of the product is 
converted into candles in a separate portion of the works, 
which are capable of producing sixteen tons daily; but 
in the summer time the make is reduced to about one- 
half that quantity. In the final melting of the re- 
fined paraffin wax, the moulds, which are enamelled 
iron pans, are arranged in cascade series below a 
central feeding main, having a feed-cock opposite 
each set of pans, the filling taking place by overflow 
from the upper pan to that next below it, and so on. 
This part of the works resembles a large dairy of the 
cleanest modern type, and is in strong contrast to the 
more odoriferous portions in which the earlier operations 
of distilling and refining are conducted. The inspection 
of the works was made under the guidance of Mr. Bell, 
the chairman of the company; Mr. W. Kenner, the 
managing director; Mr. N. M. Henderson, the manager ; 
and Mr. D. R. Stewart, the chemist of the works ; each 
of whom took charge of a detachment of the visitors, and 
most thoroughly earned the complimentary expressions 
of thanks which was made by Sir I. Lowthian Bell 
before the party returned to Edinburgh. The great 
extent of the works—they cover about 170 acres -the 
almost bewildering repetition of stills, retorts, and other 
plant necessary to the enormous amount of material 
heated, rendered it difficult to fully appreciate the signifi- 
cance of the different parts during the short three hours 
available for the inspection. In the final minutes devoted 
to refreshments and complimentary speeches, we fear that 
a beautiful series of drawings in the office of the improved 
plant, introduced by Mr. Henderson, did not receive the 
honour that they deserved. 








PETROLEUM ENGINES. 

Messrs, A. SHIRLAW AND Co., of Birmingham, the makers of 
the Spiel’s petroleum engine, have just published a statement con- 
cerning the relative performances of the Spiel engine, which is 
worked with naphtha or shale spirit by preference, and of the petro- 
leum engine, which is made by another firm. From the statement 
it appears that the insurance companies make no extra charge for 
insurance where the Spiel engine is used, while the cost of working 
per brake horse-power is about 50 per cent. less than by the engines 
using common petroleum. It is stated that the Spiel engine can 
be worked with common petroleum, but that naphtha or shale spirit, 
which can be readily obtained at 74d. per gallon, gives much 
better results, and as used is free from danger. 

The following figures are taken from the statement above re- 
ferred to:— 


Engine Using Common Petroleum. 

Revolutions per minute eo ee os 

Brake H.P. we ae ee ee 

Oil consumed in pints per brake H.P. per hour.. ... .. lil 

Cost per brake H.P. per hour, taking oil at 64d. per gallon 1389 pence 
These figures are taken from a report by Sir Wm. Thompson, 

M. Inst. C.E., and refer to an engine with a cylinder 10in. diam. by 

15in, stroke. 
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Spiel’s Engine. 
apt ae thy ae 160 
Brake ei eae Ay ae ee ee 14 
Vil consumed in pints per brake H.P. per hour.. .. .. “90 
Cost per brake H.-P. per hour, taking oil at 74d. per gallon *843 pence 
These figures are taken from the statement, and are guaranteed by 
makers, and refer to an engine with cylinder 94in. diam. by 18in, stroke, 


Revolutions per minute 
H.P. 








THE Sanitary INsTiTUTE.—The long proposed amalgamation of 
the Sanitary Institute of Great Britain and the Parkes Museum 
has taken place, and the memorandum and articles of association of 
the Sanitary Institute, which will in future carry on the objects of 
the two societies, has been signed by the Duke of Northumberland, 
the Duke of Westminster, Edwin Chadwick, Sir Douglas Galton, 
and other well-known sanitarians. 





HALL’S COAL AND PITCH GRINDING MILL. 
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HALL’S COAL AND PITCH GRINDING MILL, 
STANDARD IRONWORKS, SHEFFIELD. 





One of the difficulties attending the manufacture of patent | 
fuel is grinding the pitch and mixing it and small coal pro- 
perly together so as to get a uniformly compound mass in which 
the pitch is thoroughly incorporated with the ground coal. 
Where the price of briquettes has to compete with the low 
prices of house coal a small saving of pitch used is sufficient to 
place their manufacture on the wrong side of the balance-sheet. 
The firmness of the briquette and its capability of being handled 
for conveyance on sea and land is better secured by a more inti- 
mate admixture of the two materials. 

It is to these points primarily that Mr. Hall has directed his 
attention in producing the grinding machine illustrated above. | 
Other points have had to be borne in mind in designing it, not 
the least of which is the fact that some small coal contains a 
considerable amount of dirt or shale, and in such quantities as 
to necessitate the washing of the coal before being used for this 
purpose. It has always been a difficult matter to grind coal 
which has been saturated with water, but the above machine 
completely answers its purpose in this respect. Many machines 
are now in successful operation, and it is confidently expected 
that as the demand for patent fuel extends the advantages that 
such a mill offers will be more and more appreciated by users. 
The general features of the mill will be readily seen from the 
engraving, and may briefly be stated to consist of a hollow box- 
like foundation plate of massive proportions, into which a | 
circular steel cage is fitted containing a series of steel-faced 
beater arms set in a boss keyed to a steel shaft revolving 
in long phosphor-bronze bearings, and driven by a pulley 
from any convenient countershaft. Suitable grates or bars are 
affixed all round the cage, which may be easily exchanged 
for coarser or finer grates to suit any granulation of the material 
so as to make steam or household fuel. Various sizes of mills 
are made having an output of from 5 tons to 20 tons per hour. 
The character of the grinding very seriously affects the quality 
of the briquette, or in the case of coke-making, the density, and 
consequent hardness, 








TRUCK AXLE-BUSH. 


A very large proportion of all the hand-truck wheels that 
anyone sees at stations and elsewhere have the hole through 
which the axle passes worn into that bell-mouthed form which 
permits the wheels to wobble in a very noisy manner, and 
ultimately new wheels and new axles have at the same time to 
be put on the truck. To avoid this waste Mr. A. Cooper, of 


| continuing to ask high prices for their land. 
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113, Long-lane, 8.E., has made and patented the bush shown in | 
the accompanying engraving. On the axle A is placed a bored | 
and turned bush B, held in place by an ordinary linch pin, | 
which may hold it in any one of four positions, giving two 
wearing surfaces—that is to say, when the bush has been much 
worn on the bottom, the part that has been uppermost, and | 
little, if at all, worn, may be turned downwards, and present | 
practically a new bush. The wheels are bored out to a longer 
size than usual, and by using these bushes the axle will last | 





indefinitely. 
bores them out, and fits the axles with the bosses at what 
appears to be a very low cost. 


| the inner and outer edges of the hole in the nut. 


| employed by other countries. 


The maker takes off the wheels of existing trucks, 








THE STARK NUT-LOCK. 


_ A NOVEL lock-nut, or nut lock, is illustrated by the accompany- 
ing engraving. It is made by the Stark Nut Lock Company, of 





| St. Louis, Mo., U.S.A., and is being introduced into this country 
| by Mr. B. Haughton, C.E., 1, Westminster-chambers. 


From the 
longitutinal section of the bolt and nut it will be seen that a key- 
way is cut in the bolt, and a number of small notches are cut on 
A spring key of 





cross 






SECTION 


LONCITUDINAL SECTION 


the form shown is pushed into the key-way after the nut is screwed 
up, and it prevents the nut from turning. The key can, however, 
be easily removed and rep!aced when it is necessary to screw the 
nut off or on tighter. Even when used on work which is likely to 


| elongate the bolt, so as to cause the nut to become loose, this nut 


lock prevents the nut from turning. It is for this reason con- 


| sidered specially suitable for agricultural and other machinery and 
| implements, as well in the larger sizes for fish-bolts and bridge 


work, 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


France: British enterprise in Nice.—An excellent opening 
waits in Nice for an English building company through the land 
companies being unwilling to build on their own account, and 
If the above com- 
panies are difficult to deal with as to prices, favourable 
arrangements could be made with private owners, and it is 
singular that none of the capital lying idle in England has 
seized upon the opportunity Nice presents of profitable invest- 
ment. As regards imports from England, the suggestions given 
in my last report as to the great desirability of English houses 
employing competent commercial travellers' have not been 
complied with, the system still prevailing of applying to the 
Consul for information about local firms and wants. Corre- 
spondence by letter is a poor substitute for the traveller as 
The Conseil-General has desired 


| the Prefect to press on the Government the great desirability 
| of the prompt execution of the railway from Digue, in the 


Basses Alpes, to Nice, through Puget Théniers. This line 
would place Nice in direct communication with Grenoble and 
Savoy, and would be of considerable utility, both commercially 
and strategetically. The enlargement of the port of Nice is 
proceeding with great rapidity; the eastern quay and a large 
portion of the northern are completed and faced with the 
remarkably close-grained, handsome, and hard Turbie limestone. 
A powerful steam dredger, capable of extracting 1046 cubic 
yards per day, is fast causing the island of shingle in the centre 
to disappear. The depth of the new basin is to be everywhere 
24ft. 74in.; and if the money fcr the works be supplied, they 
should be completed in the present year. 

Portugal: Trade in 1887.—Speaking generally, there has 


4Tne Encinesr, August 5th, 1887, page 110. 
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been progress, both commercial and industrial, although manu- 
facturers complain that private enterprise is not sufliciently 
supported by public assistance, thus indicating a wish for 
increased protection. Imports increased by £19,234, or 24 per 
cent. Agricultural implements and machinery increased 
by £21,232, industrial machinery by £20,888, material and 
rolling stock for railways by £66,000. Metals decreased by 
£875,528, or 33} per cent., but there was a considerable increase 
in raw material, amounting to £146,000, the most important 
items being copper, iron, cast, wrought, galvanised, laminated ; 
wire, wrought; lead, cast, laminated; tin, tinned plates. 
Minerals decreased by £52,776, or 8} per cent. Coal increased 
by 13,463 tous, or 3 per cent.; but there was some diminution 
in value. Goods imported in transit for Spain increased by 
£149,530, or 33$ per cent. In some classes the increase 
was very marked, notably in coal and machinery. It is to be 
regretted that works of importance, such as harbour works, 
railways, &c., are no longer undertaken in Portugal by English 
firms. The remark does not apply to Portuguese Colonies, as 
Lorenzo Marques is a remarkable instance to the contrary. 
Considerable interest has lately arisen in Portugal with regard 
to the development of the colunial possessions. It is a question 
on which national pride has been reawakened, and has led to 
increased commercial communications between Portugal and the 
East and West Coasts of Africa. A line of mail steamers to the 
West Coast has been established, and an attempt is being made 
to establish a similar line to the East Coast. It is duubtful 
whether this line could compete with the existing line unless 
a measure were re-enacted restricting trade with the Portuguese 
Colonies to national vessels. The revival of such a restriction 
would meet with strong opposition on the part of existing 
interests. 

Portugal : Trade of Lovada in 1887.—Imports into Lovada 
increased by £80,927, or 38} per cent. over 1886. Of this 
amount £74438 was in British imports, which increased by 
63} per cent., and now form 65j per cent. of the whole. British 
shipping increased by 3607 tons, or 13$ per cent. The principal 
trade is that of barter in the interior, the largest part being 
done up the Quanza river, the mouth of which is some fifty 
miles from this port—St. Paul. Goods of almost every descrip- 
tion are bartered for produce, which is exported to Portuyal, 
England, and Holland, the bulk going to Portugal, owing to the 
greatest number of the traders being Portuguese ; the difference 
in export duties, 2 per cent. in favour of Portuguese vessels, and 
a further advantage that when markets are low the produce can 
be stored in the Lisbon Custem-house for twelve months rent 
free. It is difficult to specify the goods used in the barter 
trade, as the fancy of the natives is always changing, and has to 
be well watched co as to do a good and profitable trade. A few 
years ago the commonest class of goods was in demand, but this 
is now reversed, and a good quality required ; owing to this, 
many merchants have been left with large stocks of old goods 
on their hands. Coal—the import of which is not great—came 
from Cardiff, and in 1887 decreased by 1594 tons, or 304 per 
cent. 
will use considerable quantities of patent fuel, and the water 
company will require coal for their machinery. The Royal 
Trans-African Railway from Loanda to Ambaca, about 200 miles 
in length, is in course of constructivu, and is expected to be 
open for traffic in four or five years. About 37} miles of earth- 
work are completed, and shortly 153 miles of rails will be laid 
down, and that distance be ready for traffic toa place called Qui- 
fangonda, on the left bank of the Bengo River. About 14,000 tons 
of material, including several carriages and locomotives, 
have arrived, nearly all from Belgium; the work goes 
on with great activity, although the contractor, Mr. John 
Burnay, of Lisbon, has great difficulties to contend with, both 
in the heat and unhealthiness of the climate at this season and 
in the way of labour. The Government guarantees 6 per cent., 
equal to £424 per mile, on the estimated cost of construction ; 





The consumption will increase, as the railway company | 


English capitalists should be drawn to the vast mineral fields of 
Krivoi Rog lying near the railway at an easy distance from 
Nicolaieff. Kaolin, ironware, mineral colours, plumbago, &c., 
are there found in abundance. The work at the commercial 
port is advancing rapidly, and soon a portion of the new quay 
will be open for traffic. Two new reservoirs for the stowage of 
petroleum in bulk have been built between the railway and river, 
each holding 2000 tons of petroleum, which is taken direct from 
tank steamers through pipes laid on piles to a convenient place 
in the river. The shipbuilding yard of Mr. Volodine is ready 
for work, and several important contracts have been taken. 








EXPLOSIONS OF LOCOMOTIVE BOILERS IN 
FRANCE AND ALGERIA. 


In the Annales Industrielles for July 29th last will be found 
the first part of a record of all the explosions of locomotive 
boilers which have occurred in France since the year 1840. 
The particulars are taken from the archives of the Ministry of 
Public Works, and from a report ov the subject by M. 
Vingotte, the chief engineer of the Belgian Bviler Inspection 
Society, in 1886. This record we propose to lay before our 
readers. It includes all those failures which were accompanied 
by violent effects, but not such accidents as the failure of 
stays, collapse of tubes, damage from over-heating, or fractures 
not resulting in explosion in the ordinary meaning of the 
word, 

The explosions are grouped in the following way :— 
(A) Explosions originating in the barrel of the boiler; 
(B) explosions originating in the fire-box casing; (C) explosions 
originating in the dome, or at its base ; (D) explosions originating 
in the fire-box ; (E) explosions due to causes external to the 
boiler ; (F) explosions due to causes not ascertained. To avvid 
confusion, it may be well to remark that, in speaking of locomo- 
tive boilers, it is usual to consider the fire-box end as the back 
end. 


I.—FRANCE, INCLUDING ALGERIA, 1840—1887. 
(A) ExrLostons ORIGINATING IN THE BARREL OF THE EBoILER. 


A1—24th June, 1852; near Assinieres. Fig. 1. Killed, 0; in- 
jured, 1. The barrel was made of plates from fin. to ;";in. The 
boiler was tested towards the end of 1849, and passed for a pres- 
sure of 71 lb. per square inch. 

The barrel was torn open longitudinally just below the line of 
rivets. The rent appeared to have commenced close to the 
flange of the feed pipe, where the plate was weakened by the bolt 
holes, and by external corrosion, due to leakage from the joint. 
The boiler was also corroded internally below the rivetted seam. 
The engine ran about 50 yards beyond the point where the 
explosion occurred, and the leading wheels left the rails. No 
one was killed, but the driver broke his leg in jumping off. 


A 2—20th August, 1857; at Dormans. Killed, 1; injured, 1. 
Locomotive, La Turquie, commenced running 20th February, 
1856; returned to shop 24th November for repair of fire-box ; 
tested 5th June, 1857; and sent out again 30th of same month. 
Total mileage run, 25,248. Plates of barrel, jin. thick ; laminated 
and very brittle. 

The explosion was very violent. The barrel was torn in 
pieces, which were blown about 200 yards to right and left of 
the line. The fire-box, with the tubes, was left almost intact 
upon the spot, the driving and trailing wheels only leaving the 
rails, The explosion occurred after the engine had been stand- 
ing a quarter of an hour. Neither pre-existing fracture nor 


| thinning of the plates were discovered by subsequent examina- 


but the building of the line is costing more than was at first | 


calculated. When the railway is completed, it will have an 
immense influence on the trade of the district, as many articles 
of a certain value in European markets do not find their way to 
a port of shipment owing to the great cost of carriage to the 
seaboard. Telegraphic communication has been established 
between Loanda, Dondo, and Casengo, a distance vf 200 miles, 
and between St. Paul and the Bengo River. The submarine 
telegraph is now open between St. Paul and Europe, rid Cadiz 
and vid St. Vincent, the latter being the most reliable route, 
though its charges, 16s. 6$d. per word, are 87 per cent. higher 
than those of the former. The mercantile houses here are 
Portuguese, with the exception of one Dutch and one English. 
The income or industrial tax paid by Europeans is 10 per cent. 
in Benguella, Loanda, and Mossamedes, and 5 per cent. in the 
yest of the province. A tax of 6 per cent. is also levied on the 
houses they occupy. It is very unadvisable for Englishmen to 
come here with the hope of finding employment, even on the 
railway. Some who have come here of late with that object 
had to be helped away at the expense of the residents. The 
waut of knowledge of the Janguage, and the fact that nearly all 
employés are sent for from Europe and come out under special 
agreements, is fatal to their success. 

Russia: Trade of Kertch in 1887.—The import of English 
goods during the past year was hardly worth mentioning, 
owing to the persistent augmentation of import duties, and in 
consequence of this the import of agricultural machinery will 
soon be a thing of the past. The construction of the projected 
railway between Sympheropol and Theodosia will open to this 
now unimportant town a brilliant future, perhaps even to the 
detriment of Sevastopol. Theodosia, by this connection with 
the interior, will become the nearest Crimean harbour versus 
the Caucasian coast; the passenger sea route will be shortened 
two days against Odessa, one day against Sevastopol, and the 
Azoff being frozen over three months during the year, all the 
important traffic of the manufacturing district must in that 
time necessarily pass through Theodosia en route for the 
Caucasus and the Transcaspian provinces. It is said that the 
Russian Government intends improving the open bay of Theo- 
dosia, and so add a fine and safe harbour to the unsheltered 
south coast of the Crimea. 

Russia: Trade of Nicolaicf in 1887.—The year 1887 marks 
a new era in the commerce and trade of Nicolaieff, the enor- 
mous yield of the crops having exceeded all expectation. This 
increase was confined to exports, which increased by £1,710,519, 
or 131? per cent. exclusively in cereals and sugar, while imports 
decreased by £64,345, or 46 per cent., caused by the increase of 
protective duties, and the high rate of exchange compelling 
many buyers to turn their attention to goods of home manu- 
facture ; but in spite of this the imports of 1887 were large in 
comparison with those of the last few years. Iron ore scarcely 
figures among the articles exported from Niculaieff, in conse- 
quence of the new ironworks in the neighbourhood of Ekateri- 
noslav taking all the ore produced, but the supply is said to be 
inexhaustible. The erection of these ironworks has for the pre- 
sent deferred the construction of blast furnaces at Nicolaieff, 
but this enterprise is in no way abandoned. The attention of 


| tion, and the explosion was attributed to the shortness of the 


iron. See All and B13. 


A 3—7th June, 1859; at Agen. Killed, 0; injured, 0. The 


engine had been at work eight months, and had run 8636 miles. 





The boiler was 4ft. 3gin. diameter, and 15ft. 6jin. long, in five 
rings, each made of a single plate jin. thick, butt-jointed with 
outside straps. The straps for the longitudinal seams were }in. 
thick, 7fin. wide, and double rivetted, and those for the circular 
seams 3in. thick, 54in. wide, and single rivetted. 

The second and third rings from the smoke-box end gave 
way, and were flattened out and blown off, the fractures follow- 
ing the lines of rivet holes in the straps. The failure was 
attributed to a faulty arrangement of the rivetting, and to 
excessive pressure owing to the safety valves being overloaded. 


A4—26th March, 1869; at Strasbourg. Killed, 0; injured, 0. 
The boiler was eighteen years old, but had been tested in 
February, 1864, and passed for a pressure of 114]b. per square 
inch. The barrel, made of }3in. plates, was 3ft. Jin. diameter, by 
12ft. 3¥in. long. Its capacity was 88°2 cubic feet, and the heat- 
ing surface 678 square feet. 

The explosion occurred as the engine was about to be hooked 
on to the train. The ring next the fire-box gave way at the 
longitudinal seam, and was torn from the boiler and blown to 
some distance. Subsequent examination disclosed the exist- 
ence of an old fracture through the line of rivets. 


A 5—10th October, 1873 ; near Toulouse. Figs.2 to5. Killed,0; 
injured, 5. The boiler, which was 4ft. 2in. diameter, had been 
originally constructed entirely of steel plates }3in. thick, but the 
bottom lower parts of the rings being quickly corroded, had 
been replaced by iron in 1870. In undergoing ihe test after 
repair, the ring next the fire-box, which carried the dome and 
regulator box, ruptured longitudinally at the top under a pres- 
sure of 185 lb. per square inch. The failure being attributed to 
the weakening effect of the holes for the dome and regulator, the 
top plate of the last ring in this and other boilers of the same 
class was strengthened. In 1872 the fire-box was repaired, and 
the engine then ran till it exploded, baving made a mileage of 
146,024 since it started in 1863. 

The explosion occurred while running at full speed, and caused 
the engine and seven carriages to leave the rails. The middle 
ring of the barrel was opened out, and lapped over the frame on 
each side, leaving the tubes—which were bent, but not fractured 
-—exposed to view. There was only one fracture, which followed 
the edge of the lap of the inner of two of the steel plates about 
64in. below the water line; but the heads of the rivets in the 
two adjoining circular seams were torn off. The plate was pitted 
all along the line of fracture in holes from jin. to 2Zin. diameter, 
and in general about ;';in. deep, but. «3 much as }4in. deep near 
the middle, forming something like a groove along the edge of 
the lap. 


A 6—29th April, 1876; occurred between Monnerville and 
Etampes. Figs. 6 and7. Killed 0; injured,0. The boiler was 
twenty years old, but had been tested in July, 1873, after having 
had a new fire-box tube-plate, and passed for 106 lb. per square 
inch. The barrel—4ft. 27in. internal diameter—was made of iron 


plates }in. thick. The plates were found to be laminated on ex- | fireman, went into the air, 





| 





amination after the explosion. The tensile strength with the 
grain varied from 40,681 lb. to 44,092 lb. per square inch, and 
the elongation from 6 to 8°25 per cent. 

The ring next the fire-box gave way longitudinally under a 
pressure ot 106 lb. per square inch near the edge of the lap of the 
inner of the two plates which formed the ring, the rent extend- 
ing circularly at each end, and allowing the plate to unwrap 
towards the left. The presence of deposit at the inner edge of 
the fracture and between the plates gave evidence of a fine 
groove or crack, and of springing at the joint. Shortly before 
the explosion the driver had noticed an escape of steam under 
the lagging near this seam, 


A 7—12th December, 1876; explosion at Loos, Killed, 0; 
injured, 1. The engine was one of thirty-eight built in Bel- 
gium and delivered in 1876; it had been tested on the Ist July, 
1876, and passed for 1281]b. per square inch. In the interval 
between the test and the explosion it ran 9170 miles. The 
barrel of the boiler was formed of three rings, 4ft. 4in. diameter 
and 3ft. 9fin. long, each made of two plates fin. thick, with 
single-rivetted seams. Nearly all the boilers of these engines 
had given trouble by leaking at the seams and front end angle 
irons, and in five the plates or angles had fractured. 

The engine, which was about to take a train of half the usual 
weight, was shunting in Loos station when the explosion occurred 
at the moment of opening the regulator. The barrel was torn 
into seventeen principal pieces, which were blown far and wide, 
and the engine was thrown over on its right side. The causes 
of the explosion were brittleness of the material, which only 
possessed a tensile strength of 42,826 1b. per square inch with 
the grain, and 4°12 per cent. elongation, and bad workmanship. 
The rivet holes were partly blind, and the rivet heads lopsided, 
and the connection between‘the barrel and the smoke-box was 
very weak and badly rivetted. 


A 8—26th March, 1879; explosion at Orleans. Fig. 8. Killed,0; 
injured, 1. This engine was built at Newcastle in 1842. In 
1871 it was taken off the rails after having run 203,027 miles, 
and set to drive the Railway Company’s shop at Orleans, at a 
pressure of 105]b. per square inch. The barrel of the boiler 
was oval, 3ft. diameter horizontally, and 3ft. 1{in. vertically, by 
11ft. 8jiu. long, with four transverse stays secured to angle 
brackets rivetted to the plates about 94in. below the top. The 
plates were arranged with the grain longitudinally, the tensile 
strength with the grain was 52,625 1b. per square inch, with an 
elongation of 6 per cent. across the grain, i.c., circumferentially 
48,558 lb. per square inch, with an elongation of 3 per cent. 
The boiler was examined internally in 1874, but a proper in- 
spection of the upper part was rendered difficult by the presence 
of the stays. 

The explosion happened shortly after the feed was shut off, 
when the pressure had fallen to 711b. per square inch. The 
primary rent was longitudinal, and followed the edge of the lap 
of a seam close to the brackets for the cross-stays, and dis- 
closed the existence of an old groove or crack filled to a depth 
varying from ,*;in. to yin. The barrel was separated into two 
principal pieces, the tubes displaced and torn, and the axles 
broken. The explosion was due to the deformation of the oval 
barrel under pressure. 


A 9—3rd July, 1879; explosion between Chitel-Nomery and 
Charmes. Fig. 9. Killed, 0; injured, 3. The boiler was six years 
old, the barrel consisted of four rings, each made of a single plate, 
the thickness varying from ,jin. to \$in., with a tensile 
strength where sound of 46,509 lb, to 49,780 lb, per square inch, 
and elongations ranging from 10°5 to 18 per cent. at fracture. 
The longitudinal seams, arranged alternately on the right and 
left sides of the boiler, were single rivetted with 3$in. rivets, 
2,‘;in. pitch, the Jap from the centre of the holes to the edge of 
the plate being 1}in. In the ring next the fire-box the outside 
lap was that of the lower end of the plate. The feed-pipe was 
placed about 6}}in. above this seam, and lft. 14in. from the 
adjoining circular seam. The load on the safety valves was 
114 Ib. per square inch. 

The engine was descending an incline of 1 in 500 with a train 
of forty-four wagons, the feed being on, when the left side of the 
boiler fractured, and a few seconds later the ring next the fire- 
box gave way longitudinally just below the seam. The rent 
extended through the solid plate of the next ring at one end 
and round the circular seam to the fire-box at the other. The 
fracture appeared to have started close to the fire-box where the 
plate was grooved, ,;in. deep, and separated into two distinct 
sheets by lamination. The boilers of the other engines of the 
same batch were all found on examination to be slightly grooved 
at the longitudinal seams. 


A 10—15th October, 1879 ; explosion near Voutré, Mayenne. 
Killed, 1; injured, 2. This was the boiler of a traction engine 
twelve or fifteen years old working at a quarry. It consisted of 
a cylindrical barrel 2ft. 3in. diameter by 3ft. 10in. long, of gin. 
bare plates, a cylindrical fire-box casing 2ft. 7}in. diameter by 
6ft. 6fin. high, of gin. full plate, with internal fire-box also of 
gin. full plate, and fifty tubes 1,°;in. diameter. It was tested on 
the 19th August, 1879, and passed for a pressure of 100 Ib. per 
square inch, but the safety valves were loaded with springs, and 
could be overloaded with impunity. 

The explosion occurred while the engine was dragging two 
lurries with a load of 12 tons, with a strong fire, and the safety 
valves screwed hard down. The barrel was torn into fragments; 
one of the tube-plates with the tubes was blown to a distance of 
11 yards, while the domed top of the fire-box casing was pro- 
jected forwards about 220 yards. The cause was excessive 
pressure, the gauge having shown 1701b. per square inch just 
before the explosion. 


A 114th November, 1886; explosion at I’Hillil. Killed, 2; 
injured, 0. Figs, 10 and 11. This engine, the Behemoth, was built 
in 1885, being oneof thesame batch as those whose boilers exploded 
in 1857 and 1864 owing to the brittleness and inferior quality of 
the plates—see A 2and B4. The boiler was last tested officially 
to 191 Ib. per square inch on January 12th, 1880, and passed for 
106 1b. per equare inch. In 1882 and at the end of 1883 it had 
undergone repair, and received new tubes and a patch on the 
bottom of the second ring of the barrel, The latter, 4ft. Jin. 
diameter, consisted of four rings each of two plates ;in. thick, 
lap-jointed, and single rivetted with rivets 3$in. diameter, and 
2,;in. pitch, lap from centre of rivet holes 23in. The longi- 
tudinal seams of the second and fourth rings were placed below 
the centre line of the boiler. Up to the time of the explosion 
the engine had run 403,899 miles, 

Fracture commenced at the left side of the second ring. The 
barrel was torn into thirty pieces, some of which were blown toa 
distance of 330 yards. The back end was thrown to the right of 
the line; the front end, with the dome and smoke-box, obliquely 
to theleft. The fire-box, with the tubes, was driven forward about 
59 yards by the train, while the foot-plate, with the driver aud 
The cause was grooving near the 
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edges of the laps of the second ring, whereby the thickness of 
the plate was reduced on the left side to ,‘;in. for a length of 
2ft. 8in, and on the right to ,°,in. for a length of lft. 74in. 
The inferior quality of the plates and an overloaded safety 
valve also contributed to bring about the disaster. 


(B) Explosions ORIGINATING IN THE FiRE-Box Casinc. 


B 1—80th March, 1846; explosion at Corbeil Station. Killed, 
0; injured, 2. Boiler of locomotive Smeaton, built in England 
in 1839, passed in 1840 for a pressure of 75 1b, per square inch. 
The fire-box casing, which was surmounted by a steam dome, 
was made of plates from fin. to 43in. thick. There were two 
spring safety valves, one of which was upon the dome, but no 
pressure-gauge. Mileage up to time of explosion, 33,822, 

The engine was coupled to its train, and about to start, when 
the fire-box casing gave way at the top and sides, and was blown 
to the right, the dome being carried to a distance of 330 yards, 
"Nhe fire-box also was bulged; otherwise the boiler remained 
intact. The explosion was probably due to excessive pressure, 
as the one safety valve which was found after the accident had 
been rendered inoperative by being screwed hard down, 


}2—14th July, 1854; explosion near Clermont. Killed, 3; 
injured, 2. The engine was purchased in 1838 from Hawthorn, 
of Newcastle, and sold in 1854 to the contractor for the earth- 
work of the Chemin de fer du Centre. The fire-box casing was 
originally about ,°,in. thick, but was reduced in places by 
corrosion to a thickness of about jin. The pitch of the stays 
was 54in. vertically and 5} %in. horizontally. The boiler had been 
passed for a pressure of 90 1b. per square inch, but was worked 
at 105 lb. per square inch, and sometimes more, 

The explosion occurred 297 yards from the point from which 
the train started. The left side of the fire-box casing gave way, 
tearing right across the longitudiual seam connecting it to the 
top, through the roots of the flanges connecting it to the front 
and back sheets, and through the solid plate, thus separating 
into two pieces. The rent extended also into the left side of the 
top. The engine was thrown over on to its right side, and turned 
almost end for end. The explosion was attributed to in- 
sufficient thickness of the plates, which were somewhat wasted, 
to the wide pitch of the stays, and to excessive pressure. 


B 3—14th March, 1856; explosion at Rive de Gier. Figs. 13 to 
16, Killed, 2;injured 0. The engine, the Verpilleux, built in 1847, 
had, originally four cylinders ; but in 1854 the two at the fire-box 
end were removed, At the same time the fire-box casing was 
strengthened, and the front and back plates tied together by 
stays in the steam space. The boiler was not officially tested 
after the alteration, but had previously been passed for a 
pressure of 90]b. per square inch. The barrel was 3ft. 3jin. 
diameter by 9ft. 24in. long, and the fire-box casing 3ft. 11 Zin. long 
by 3ft. Ojin. wide, with a semicircular top reaching 173in. above 
the top of the barrel. The front and back plates, of good iron 
sin. thick, were connected to the side sheets and domed top by 
angle irons }$in, thick, 

The angle iron connecting the back plate of the fire-box casing 
to the top gave way while the engine was ascending a gradient 
of 1 in 250 with a heavy train, the wheels slipping, one of the 
safety valves overloaded, and the other possibly inoperative. 
The tender coupling was broken, and the engine turned almost 
a complete summersault. The explosion was attributed to 
excessive pressure and to weakness of the angle iron. 


B 4—27th June, 1864; explosion at Vesoul. Killed, 2; in- 
jured, 0. This engine. the Tchernaia, was one of the same 
batch as those which exploded at Dormans in 1857—A 2—and 
at THillil in 1886—A 11. It was built in 1856, and thoroughly 
repaired in 1862. Total mileage run, 147,270; mileage since 
date of repair, 34,176; working pressure, 8 atmospheres—120 lb. 
per square inch, The upper half of the barrel, 4ft. lin. 
diameter, was prolonged backwards to form the top of the fire- 
box casing, the plates of which were jin. single rivetted, with 
rivets jin. full diameter, pitched nearly 2ii. apart. The iron 
was very brittle, some of the specimens tested having an exten- 
sion of only 0°67 per cent. 

The top of the fire-box gave way through the lines of rivets 
attaching it to the side sheets, and was blown into the air, 
as the engine was about to be coupled to its train. The ex- 
plosion was due to the brittleness of the plates. The safety 
valves were not overloaded, 


B5—11th September, 1870; explosion at La Chapelle. 
Killed, 1; injured, 1. The boiler was made in 1856, but had 
undergone a thorough repair, including the replacement of 
thirty-seven of the fire-box stays in 1866, and had been passed 
for a pressure of 8 atmospheres—120 1b. per square inch. The 
back plate of the fire-box casing was y;in. thick, flanged at the 
edges and stayed to the back plate of the fire-box by screw stays 
gin. diameter, 3}fin. pitch, and with four longitudinal stays 
above the fire-box crown. 

The whole of the back plate of the fire-box casing above the 
fire-hole was torn away, the fracture running round the root 
of the flange and across the plate at the level of the centre of 
the fire-hole, and round the upper half of the latter, and the 
stays on the right side broken, The reaction of the escaping 
steam and water drove the engine forward 407 yards. Rupture 
appeared to have commenced near the top, where the plate was 
cracked half way through and laminated. The explosion was 
attributed to grooving, caused by the bellowsing of the end. 


(C) EXpLosioNs ORIGINATING IN THE DoME oR AT ITS Base, 


C 1—1844; explosion near St. Julien tunnel, between Rive de 
Gier and St. Etienne. Killed, 0; injured, 0. The boiler was 
made by Verpilleux, and passed in 1843 for a pressure of 3 atmo- 
spheres—45 1b. per square inch. The fire-box was cylindrical, 
and the barrel 3ft. 11}in. diameter and jin. thick. Subse- 
quently to the test a cylindrical steam chest of 11 fin. radius, 
made of copper only ;';in. thick, was bolted longitudinally to 
the boiler top, in which three large holes were cut to give pas- 
sage to the steam. 

The copper steam chest burst as the engine was going down 
a gradient of 1 in 71, witha train of 89 tons, and was blown 
to a distance of 11 yards, The barrel was torn longitudinally 
through the openings, and then circumferentially, and spread 
out over the frames on each side. The causes of the explosion 
were weaknessof thesteam chest,and mutilated boiler top, inferior 
quality of the plates, and probably an overloaded safety valve. 


C 2—22nd June, 1872; explosion near d’Angerville. Figs. 17 to 
20. Killed, 1; injured, 1. The engine commenced running in 
1871 at a pressure of 1201b. per square inch, and had run 
41,011 miles. The boiler was 4ft. 1din. diameter, of double- 
rivetted steel plates ,°;in. thick, and said to have a tensile 
strength of from 73,956 lb. to 78,222 1b. per square inch. The 
dome—2ft. 114in, diameter and from jin. thick, but rather 
thinner at the bottom flange—was fixed over an opening 





2ft. 74in. diameter in the barrel by a single row of rivets. In 
1871 and 1872 eleven boilers of the same class fractured at the 
base of the dome under a cold-water pressure of 185 lb. per 
square inch, and two were found cracked while running. 

The explosion occurred while the engine was drawing a mail 
train at a speed of forty miles an hour on a straight line, and 
on the level. The dome was torn through the flange up one 
side, and round the top, and the barrel torn into fragments. 
The tubes, fire-box, and smoke-box remain whole and united, 
but the engine was turned upside down, and the train, with 
the exception of the last carriage, was thrown off the rails. The 
explosion was due to the weakness of the ring to which the 
dome was rivetted, owing to the large hole below the latter. 


C 3—26th September, 1872; explosion at Limoges. Killed, 0; 
injured, 0, This boiler was of steel, of the same type and dimen- 
sions as the last, but made in 1865. 

The dome top gave way at the root of the flange, and was 
blown to a distance of 437 yards. On examination of the 
fracture, it showed that the top had been damaged in flanging, 
and by repeated deformation under pressure. The defects 
were visible on the inside, and extended to a depth of ;*;in. and 
fin. half way round, and in places quite through the plate. 
There were also several cracks near the line of rupture. 


C 4—17th July, 1879; explosion at Caen. Killed, 1; in- 
jured, 0. The bviler was twenty-four years old, and working at 
106 lb. per square inch. The dome had a hemispherical cast iron 
top, 1ft. 114in. diameter and lin. thick, with a flange at the edge, 
which was secured to an angle iron ring rivetted to the cylin- 
drical part by twenty bolts. 

The dome top was blown off, leaving the flange attached to 
the angle iron. The explosion was due to the existence of an 
old fracture 10}in. long by fin. deep, and to excessive strain 
put upon the flange in making the joint, the surfaces not being 
metal to metal, but having a ring uf copper wire between. It 
occurred the first time the engine was in steam after re-making 
this joint. 


C 5—26th March, 1887; explosion at Frontiguan. Killed, 0; 
injured, 0. The boiler was nineteen years old, but had only 
been in actual use for fifteen years. It was tested on the 19th 
November, 1884. The dome was 2ft. 74in. diameter and 3ft. 2in. 
high, and of ,;in. plate. The top—to which the safety valve 
was attached—was flat and flanged to a radius of 3,%;in. 

The top gave way at the flange on the right side. The 
cause was a fracture 7ft. 6in. long extending all but through 
the plate. Attention had been called to it by an escape of 
steam on the 23rd March, and on the 24th it showed externally 
for a length of 6ft. 6in. The engine was sent out after this by 
some mistake. 

(To be continued.) 








FAST TIME ON AMERICAN RAILROADS. 





THE liveliest interest was manifested yesterday by railroad menin 
the cable account to the Times of the race between the “‘ Flying 
Scotchman ” and the ‘‘ West Coast Flyer” from London to Edin- 
burgh, in which 400 miles were covered by the winner in 
7 hours and 25 minutes. This was an average of something 
over 534 miles an hour. There was a general jogging of memories 
and overhauling of the records of fast railroad trains on American 
lines. And much comfort was found by many in going over those 
records. For they show that although the British and French 
roads admittedly make much better time habitually than is made 
on any of the American lines, some astonishing and sustained rates 
of speed have been attained here, when special efforts were ex- 
pended with that end in view. 

The best run on record in this country which can be fairly 
compared with the English run was made over the West Shore 
Road from Buffalo to New York on July 9th, 1885, when 426 miles 
were covered in 7 hours and 27 minutes. Quite a large number of 
railroad men, including officials of the Baltimore and Ohio, 
Wabash, Grand Trunk, and West Shore Roads, happened at 
Buffalo together en route for New York. It was decided to see 
how quickly they could move over the new road. At the start the 
railroad men had their watches out, and soon the mileposts were 
flying past every 43 seconds. That speed was held so steadily that 
the greater part of the run was made at the rate of 45 seconds to 
the mile, or from 70 to 83 miles an hour. From East Buffalo to 
Genesee Junction, 61 miles, took 56 minutes; from East Buffalo to 
Newark, 93°4 miles, 97 minutes; from Alabama to Genesee Junc- 
tion, 36°3 miles, 30 minutes. The 97 minutes to Newark included 
stops of 9 minutes, making the actual running time for the 93°4 
miles, 88 minutes. From Newark to Frankfort, where the condi- 
tions for running were not so good as before, the run of 108°3 miles 
was made in 134 minutes, including 17 minutes for stops. From 
East Buffalo to Frankfort, 202 miles, the time was 240 minutes, of 
which 35 minutes were consumed in stops. There was only a single 
track at that time on the road a good part of the way between 
Buffalo and Syracuse, and that journey had to be made at reduced 
speed, especially over the switches. The journey was timed with 
the utmost care for the pu of tabulation. In the table there 
are marked several miles which were made at the speed of 78 miles 
an hour, one at 84 miles, and the next, between Genesee Junction 
and Chili, at 87 miles. New engines took the train at Buffalo, 
Newark, Frankfort, and Coeymans, 

On October 8th, 1885, over the same road, a burst of speed was 
tried for 11 miles, between Genesee Junction and East Buffalo, to 
satisfy Superintendent J. E. Layng, who was on the train. The 
run occupied 512 seconds, an average rate of 74 miles an hour. 
Three of the miles were made at the rate of 80 miles an hour, 1 at 
77, and 1 at 75. 

On the New York Central Road a newspaper train with two cars, 
weighing 60 tons, hauled into Syracuse, Sender morning, August 
8th, 1886, at ten o'clock, an hour late. The train was booked to go 
from New York to Buffalo in 94 hours, Orders came to try to 
make up the time on the further run of 148°7 miles to Buffalo. 
John W. Cool, one of the best engineers on the road, mounted bis 
cab, bound to obey the order. He started out at 54} miles an 
hour. At the end of three miles his speed increased to 66 miles an 
hour, and then to 744. He stopped at Rochester for water, and 
slowed up after passing Crittenden. His average speed from 
Syracuse to Rochester was 67} miles per hour, from Rochester to 
Buffalo 63:72 miles per hour, and from Syracuse to Buffalo 65°6 
miles an hour. The run of 148°7 miles was made in 136 minutes. 

The most remarkable long-distance run on record was when the 
Jarrett-Palmer combination went from New York to San Francisco 
in half time, or 34 May Their train left the Pennsylvania station 
in Jersey City at 12.53 on the morning of June Ist, 1876. They 
were not to make a stop until they reached Pittsburg. An engine 
and baggage car, on the approach of the special to Harrisburg, got 
up a speed of about 50 miles and passed mails to the special by 
running along an adjoining track for several miles, while the mail 
—_ were thrown from train to train. The run to Pittsburg, 
438} miles, took 10 hours and 5min., an average of 434 miles an 
hour, notwithstanding the Alleghenies, From Pittsburg to Chicago, 
458°3 miles, took 11 hours and 6 min., an average of 42°1 miles, 
Freee Ber stops and 4 changes of engines. From Chicago to 
Council Bluffs, 491 miles, took 114 hours, an average of 42°6 miles, 
a there was a record for part of this journey of 62:2 miles. 
Over the Union Pacific the run of 10328 miles from Omaha to 
Ogden was made in 24 hours and 14 min., at an average of 41 miles 





and a maximum of 72 milesan hour. The brakes became woin at 
Ogden and hand brakes had to be used, retarding the onward 
journey somewhat, as the men feared they might lose control of 
the train. San Francisco was safely reached at 12.57 on June 4th, 
quite in time for the dinner that had been ordered for the com- 
pany for that day. The last stage of the journey was run at an 
average of 37 miles. During the entire run 20 engines were used, 
there were 72 stops, and the running time for 33134 miles was 
84 hours 17 min., an average of 40 miles an hour. 

On the Pennsylvania Road 45 miles an hour is not uncommon, 
and there are level stretches where a speed of a mile a minute is 
attained. Samuel Carpenter, the general agent of the road for 
this city, said yesterday that if there was any need of making time 
to compare with the new English schedule it could be done. On 
the New York Central Road the run of 80 miles from Rochester to 
Syracuse has been made in 80 minutes when it was necessary to 
make up lost time. Assistant Superintendent Voorhees of the 
New York Central said that he stood ready any day to send a party 
from New York to Buffalo, 440 miles over that road, in the same 
time made by the English racer for 400 miles, if the party would 
pay $2 a mile to get there in 7 hours and 25 minutes. 

New-Haven, Conn., August 7th.—The cable dispatch in yester- 
day’s Times in regard to the extraordinary time made in England 
upon August 6th by the West Coast express tetween Edinburgh 
and London has excited much comment in this city. Professor 
Arthur T. Hadley of Yale, when interviewed upon the subject 
to-day, said that he had been at work during a portion of the day 
in order to go over some of the best American railroad records. 
The result of his examination, he says, shows that the claim made 
by the Englishmen that the run made August 6th between Edin- 
burgh and London broke all previous records for high railroad 
speed in England and the railroad world cannot be supported by 
fact. 

The average speed per hour made by the English train was 53°6 
miles exclusive of stops. The number of stops made was four or 
five. Prof. Hadley says that the West Shore Road in this country 
offers evidence which cannot be impugned that in July, 1885, a 
train upon that road went from East Buffalo to Weehawken, a 
distance of over 400 miles, at the rate of 54 miles an hour, exclusive 
of stops. The stops made by the West Shore train between the 
two points named were more than twenty ; it will, therefore, be 
seen that the advantage is about one-third of a mile per hour in 
favour of the West Shore train as compared with the performance 
of the West Coast Flyer on last Monday. Prof. Hadley adds that 
a rate of speed of 83 miles per hour was at one time attained by 
the American train upon the occasion in question. If the English 
train continues to run at the rate of speed set last Monday it can 
probably fairly claim the right to be called the fastest train in the 
world, but if individual performances for distances of over 250 miles 
are compared, the time made over the West Shore has yet to be 
equalled.— New York Times, 8th August, 1888, 








THE WHITWORTH SCHOLARSHIPS. 





THE following is the official list of candidates who were success: 
ful in the competition for the Whitworth Scholarships and 
Exhibitions, 1888 :— 

Scholarships (tenable for three years).—Whitaker, James, 22, 
student, Nelson, Lancashire; Mair, James, 22, engineer, Glasgow; 
Gilbert, C. Humphrey, 22, engineer student, Nottingham ; Calder, 
John, 21, mechanical engineer, Glasgow—£125 a year each. 

Exhibitions (tenable for one year.)—Bamford, Harry, 22, engineer: 
ing student, Oldham, £100; Harbottle, John, 21, draughtsman, 
Newecastle-on-Tyne, £100; Taylor, John, 21, engineer, Glasgow, 
£100; Dalglish, John, 24, mechanical draughtsman, Paisley, £100 ; 
Younger, Archibald §., 23, engineer student, North Shields, £100 ; 
Butterworth, Joseph, 22, engineer, Rochdale, £100; Burls, George 
A., 21, mechanical draughtsman, Greenwich, £100 ; Kilby, Charles 
H., 20, engineer apprentice, Crewe, £100; Pinder, Charies R., 21, 
engineer student, Bristol, £100; Dumas, Robert, 22, engineer, 
Glasgow, £100; Heath, Charles L. E., 21, fitter apprentice, Devon- 
port, £100; Forbes, Charles, 21, engine fitter apprentice, Glasgow, 
£100; Young, Benjamin, 23, electrical engineer apprentice, Bel- 
fast, £100; ‘l'erry, Edward Y., 23, engine fitter, Devcnport, £100; 
Collins, William J., 23, draughtsman, Woolwich, £100; Jenkins, 
John H. B., 21, assistant analytical chemist, New Swindon, £100; 
Fraser, John I., 24, apprentice engineer, Glasgow, £100; Cheshire, 
Henry E., 24, fitter, Crewe, £100; Brown, Oscar, 23, pattern 
maker, Plumstead, £100; Elliott, Henry, 25, mechanical engineer, 
Glasgow, £100; Binfield, James H., 23, engineer student, Preston, 
£50; Wheeler, George U., 20, engineer apprentice, London, £50; 
Day, William, 22, fitter, Wolverton, £50; Lea, Samuel, 25, turner, 
Crewe, £50; Parry, Evan, 22, engineer student, Bangor, £50; 
Mein, Thomas 0O., 23, engineer, Stratford, E., £50; Conner, Ben- 
jamin, 23, apprentice engineer, Glasgow, £50; Bourne, Thomas J., 
23, marine engineer, Tunbridge Wells, £50; Ravenscroft, George, 
25, fitter, Crewe, £50; Parkinson, Thomas F., 22, engineer student, 
Bury, Lancashire, £50. 

The following is a list of successful candidates for Royal Exhibi- 
tions, National Scholarships, and Free Studentships, 1888 :— 

National scholarships.—Coppock, John B., 23, student, Notting- 
ham ; Lawn, James G., 20, mining surveyor, Barrow-in-Furness ; 
Grime, Herbert, 19, teacher, Manchester; Stansfield, Alfred, 17, 
student, Bradford; Eustice, John, 24, engine fitter, Camborne; 
Wilson, Edwin, 19, student, Bradford; Jones, Lionel M., 18, 
student, Lianelley; Jefferson, Joseph, 20, student, Bradford ; 
Bolton, Henry T., 15, student, Newcastle-on-Tyne; Howe, Ben., 
18, student, Manchester; Yates, John, 20, draughtsman; Man- 
chester; Cavendish, Harry, 17, student, Manchester. 

Royal exhibitions.—Fraser, ‘Thomas 8., 17, laboratory assistant, 
Glasgow; Young, Benjamin, 23, electrical engineer apprentice, 
Belfast ; Harrison, James, 29, shoemaker (rivetter), Northampton ; 
Crabtree, John D., 16, student, Bradford; Burton, Joseph, 19, 
student, Manchester; Taylor, John, 21, engineer, Glasgow; Hus- 
band, Joseph, 17, student, Sheffield. 

Free studentships.—Beatham, Thomas, 16, student, Newcastle- 
on-Tyne; Kilby, Charles H., 20, engineer apprentice, Crewe; 
Gough, George H., 17, student, Bristol; Cheshire, Henry E., 24, 
fitter, Crewe; Rees, Ernest W., 20, engineer apprentice, Car- 
narvon; Ford, Stanley H., 17, student, Bristol. 








GitcHRIst ENGINEERING ScHOLARSHIPS.—An entrance scholar: 
ship will be offered at University College, London, in the present 
month. The value is £35 per annum, tenable during two years, 
and the competition is limited to those who have not previously 
been students of the College, and who will not complete their 
nineteenth year before October Ist. Every candidate must declare 
his intention of taking, at least, the two first years of one of the 
engineering courses, and the second payments will depend upon 
his success during the first year and the arrangements be makes 
for the second year’s study. The subject of the examination will 
be mathematics, and any two or more of the following five subjects: 
—Mechanics, mechanical drawing, an essay on a given subject, 
French or German, and the use of tools. A senior scholarship of 
£80 will be awarded at the close of the session. Candidates must 
have attended college classes in the following subjects during the 
whole of the session:—Applied mathematics, physics, engineering, 
engineering drawing, and geology. The results of the class 
examinations will decide the obtainment of the scholarship, 

roviding sufficient merit has been shown to justify the award, 

here are also entrance and other exhibitions and scholarships 
given at University College for mathematics, physics, chemistry, 
classics, German, French, art, Greek, Hebrew, jurisprudence and 
political economy, philosophy of mind and logic, English literature 
medicine, surg ery, pathology, and physiology. 
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FLOATING 


MESSRS. SHAND, MASON, AND CO., ENGINEERS. 


STEAM FIRE ENGINE. 





FLOATING STEAM FIRE ENGINE FOR BUENOS 
AYRES. 


WE illustrate by the annexed engravings a self-propelling float- 
ing steam fire engine, just sent out to South America by Messrs. 
Shand, Mason, and Co., for the port of Buenos Ayres, and named 
after the President of the Argentine Republic, Presidente Juarez 
Celman. In our issue of November 10th, 1882, we illustrated a 
similar fire float by the same makers for Rio de Janeiro. The 
one now illustrated is an improvement on that design, as the 








are no excentrics, each valve being worked by means 
of a lever and rocking shaft from the piston rod of 
another. The fire pump can draw its supply direct from the 


sea, or by means of a flexible suction pipe sunken vessels may be 
pumped out. There are delivery outlets for six lines of hose, 
all of which can be worked at one time, and a safety valve is 
provided to prevent over-pressure on the hose. The boiler 
which supplied steam for both engines is one of Shand, Mason, 
and Co.’s inclined water tube, used by them in all their steam 
fire engines for rapid steam raising. On the 30th of June the 
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speed of the boat is greater and the fire engine more powerful, 
combined with much better cabin accommodation. The boat is 
steel-built, 60ft. long, with 12ft. beam and 6ft. deep. She has 
three watertight bulkheads, teak deck, with cabin accommoda- 
tion for three officers and eight men, the officers’ cabin being 
aft, and that of the men forward. For transmission to Buenos 
Ayres the machinery and fittings were removed from the hull, 
which latter was kept entire, and the whole shipped on board 
the Asiatic Prince. The propelling engine is of the usual double- 
cylinder inverted type, connected direct to the screw shaft. 
The fire engine, which we also illustrate on this page, is of 
Shand, Mason, and Co.’s equilibrium type, having three steam 
cylinders and three double-acting bucket-and-plunger pumps, 
the stroke pump being regulated by the cranks which 
are set at an angle of 120 deg. In the slide valve gearing 
as illustrated in our _ issue November, 1882, there 
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of 


engine, hose, or appurtenances, nor has she any large amount of 
cabin accommodation, she is under more advantageous circum- 


| stances as regards speed; but in a run of three miles up the 





BOILER, ENGINE, AND PyMPS OF FLOATING FIRE ENGINE. 


river, against the wind and tide, the Arrow gained only 100 
yards, and on the return journey the boats ran a neck-and-neck 
race the whole of the distance. 

In a paper read before the American Society of Mechanical 
Engineers, by Mr. William Cowles, and reprinted in abstracts 
of papers of foreign transactions in the ‘‘ Proceedings” of the 
Institute of Civil Engineers, vol. xcii., p. 489, Mr. Cowles states: 





boat was run down from Blackfriars to the measured knot at | “As far as known to the writer, it was in the year 1885 that the 
Erith to test her speed, and on the run against tide she | first floating fire engine, self-propelling, was designed and built. 


registered 7°895 knots per hour, and with the tide 12°414 knots 
per hour, giving a mean speed of 10°154 knots per hour, 


This was the Seth Low, of the Brooklyn Fire Department ;” but 


| in 1852 Messrs. Shand, Mason, and Co., built a complete self- 


equivalent to a speed of 11°7 miles per hour, the guaranteed | propelling floating steam fire engine for the Metropolitan Fire 
speed being 11 miles. The steam pressure was 1201b., with an | Brigade, and this engine is in use at the present date. She is 


average of 265 revolutions per minute. 

Captain Shaw, chief officer of the Metropolitan Fire Brigade, 
made an inspection of the Presidente Juarez Celman on the 
4th of July, when, with 120 lb. steam, 160 lb. water pressure, 
the single jet used, 2}in. inside diameter, reached a horizontal 


| cutta, 


distance of 350ft., the delivery of water being at the rate of | 


The float was then moved down the 
This 


1450 gallons per minute. 
river to the B Fire Station, where the Arrow is stationed. 
is the fastest boat in the Metropolitan Fire Brigade. 


| hour. 


She is of | 


the same dimensions as the float, but as she carries no fire | 


105ft. long, 14°6 beam, 7ft. in depth, and has a draught of 4ft. 
The fire engine delivers 1100 gallons per minute. 

In 1866 the same firm built a complete self-propelling 
steam fire-engine for H.M. Government for use at Cal- 
This is 120ft. long, 16ft. beam, depth 8ft., draught 
4°6, delivering 2000 gallons per minute, speed 134 miles per 
At the present date she is now one of the fastest boats 
on the Hooghly, and is in as good condition as when first sent out. 

In 1882 the floating engine for the Brazilian Government, 
referred to previously, was built; and in 1884 a@ similar one for 
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the Bristol Corporation. All these were built before the date 
mentioned by Mr. Cowles; and prior to this steam fire and pro- 
pelling engines had been supplied by the same makers for vessels 
to be used at Amsterdam, Venice harbour, and other places. 








ENGINES AND BOILERS OF H.M.S. TERRIBLE, 
1842. 

OvR readers will be much interested in the engravings we now 
publish of the arrangement of engines and boilers as fitted by 
Maudslay, Sons, and Field on board H.MLS. Terrible in 1842. 
The Terrible was the most powerful war-ship of that date. She 
was 1847 tons burden, with 
a length between perpendi- 
culars of 226ft. and a breadth 
of beam of 42ft. 6in. The 
engines were of 500 nomi- 
nal horse-power, and worked 
up to about 2000-indicated 
power, with a pressure of 
steam of 7 1b, per square 
inch, the engines making 15 
to 16 revolutions per minute. 
There were four cylinders 
72in. diameter with a stroke 
of 8ft. 

The boilers were double- 
ended tubular boilers placed 
across the vessel and fired 
athwartships. They were 
four in number, two being 
placed forward and two abaft 
the engines; these were the 
first tubular boilers of large 
size that were fitted in an 
Admiralty vessel. There 
were in all twenty-four fur- 
naces, with an area of fire- 
grate of 437 square feet, and 
3360 tubes 2hin. diameter é 
and 5ft. long, the boilers - —- 
having altogether a heating é 
surface of 12,700 square 
feet ; each boiler weighed 26 
tons, About the time that 
these engines were fitted a 
demand had arisen for en- 
gines of a lighter description 
than the old side lever en- 
gines and that would occupy 
less space in the vessel. 
Amongst the different types 
that came into use at the 
time, engines of similar de- 
scription to those of the Ter- 
rible were among the most 
successful, and between the years 1841 and 1851 fifty-five sets 
of these engines were fitted into vessels by Maudslay, Sons, and 
Field, of a total power of 48,000 horses. The Terrible was 
designed by Oliver Lang, of Woolwich Dockyard, and was always 
looked upon as a most successful vessel. Her sea qualities were 
fully tested during the fearful gale at Balaclava on 25th October, | 
1854, when the s.s. Prince and so many other vessels were lost. 
On that occasion the Terrible towed a line-of-battle ship out of 
the Bay, in the teeth of the gale, into a place of safety. The 
type of engines built for and fitted in the Terrible was largely 
employed in the Italian, Russian, Spanish, Turkish, and Danish 
navies, as well as the British. . 
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Upwarps of 2300 miles of main for conveying natural | 
gas have now been laid in the United States, and the total capital | 
invested in the business exceeds 50,000,000 dols, 
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JUBILEE ROUNDS. 


Two series of rounds at high angles of elevation from the 
9°2in. breech-loading wire gun have been fired during this year, 
the muzzle velocity being constant, 2350 foot-seconds. The 
height of barometer and the force and direction of wind are the 
most important variations to be considered ; the former, because 
upon it depends the density of the air and the consequent 
resistance offered by it to the passage of the shot ; and the 
latter, because a strong wind blowing with, or against, the shot, 
will materially lengthen or shorten the range obtained, the 
time of flight at these high angles beingconsiderable, varying from 
50 to 69 seconds ; also a cross wind, from left to right especially, 


BOILERS AND BUNKERS, 


will much increase the amount of drift of the shot. In calcu- 
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course, the tangent is horizontal; then, for the descending 
portion of trajectory, arcs are similarly taken—the inclination of 
tangents increasing—until the projectile has descended through 
the same height that it rose. The following are the results of 
some calculations :— 


Elevation. Range by calculation. —_ - vertex. Time of flight. 
’ : yards. 





8. econds. 
30 deg 18,537 8700 50°5326 
35 deg. 19,575 4585 57 0776 
40 deg. 20,654 £676 62°3774 
45 deg. ame 6793 69°5342 


The difference between the ranges found by calculation and 
those actually obtained at Shoeburyness vary between ‘8 and 2°6 
per cent., but in the latter case there was a strong wind blowing 
straight down the range, 
which would considerably in- 
crease the range by diminish- 
ing the resistance of the 
air. The times of flight re- 
gistered at Shoeburyness 
were in all cases very slightly 
above those found by calcu- 
lation, but this is probably 
due to the former being 
taken by aid of the tele- 
phone. It appears probable 
that the range of any gun at 
angles exceeding 15 deg. can 
be calculated within less 
than 1 per cent. of that ob- 
tained by firingunder normal 
conditions, and below 15 deg. 
the difference would be ex- 
tremely small. 


THE COMMISSIONERS OF 
TrisH LicHTs.—An order in 
council has been issued fixing 
the establishment of the Com- 
missioners of Irish Lights and 
the salaries as follows :—One 
secretary, minimum salary 
: £450, annual increment £25, 
—- . e maximum £650; one account- 
ant and cashier, minimum 
salary £400, annual incre- 
ment £15, maximum £500; 
one engineer and inspector 
of works, minimum salary 
£700, rising to a maximum of 
£900 after good service, with 
the sanction of the Board of 
Trade ; one inspector of lights, 
minimum salary £350, annual 
increment £20, maximum 
£500; two clerks, minimum 
salary £200, annual increment 
£10, maximum £300; three 
clerks, minimum salary £80, 
annual increment £10, maximum £200; two lower grade clerks, 
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lating the range, the decrease of density of the air as the shot | minimum salary £80, annual increment £15 every three years, 


rises must: be taken into account, for the altitude of the vertex | 


of the trajectory at 45 deg. elevation is about 20,400ft., and at 


this height the density of the air is about half that at the sea | },,¥¢ p, 


level ; also the gunnery tables, calculated some years since from 
the results of experiments, were drawn up for a projectile with 
an ogival head struck with a radius of 1°5 diameters, whereas 
the service projectile has now a head struck with a radius of 
two diameters. The factor to be introduced appears to be about 
‘9, confirming the opinion of Lieut. Ingalls, U.S.A., and others. 
The trajectories may be calculated with the formule due to 
Niven, Mayevski, &c.; the results are practically the same. In 
every case the method pursued is to find the horizontal and 


| 
| 
| 





vertical co-ordinates for successive small arcs, the inclination of 
tangents at extremities to the horizontal being the basis ; thus, | 


| successive arcs are taken until the vertex is reached, when, of 


\ 


maximum £200. ‘The new scheme excepts some of the present 
holders of office in the department. 
NAVAL ENGINEER APPOINTMENTS.—The following appointments 
een made at the Admiralty :—Joseph T. Purkis, engineer, 
to the Crocodile; Edward J. Rutter, assistant engineer, to the 
Tyne; Albert E, Tomkins, assistant engineer, to the Medea; 
Francis H. Lister, assistant engineer, to the Serapis; Ernest C. 
Thornhill, acting assistant engineer, to the Serapis; William H. 8. 
Moysey, acting assistant engineer, to the Eupbrates; John H. 
Jenkin, acting assistant engineer, to the Malabar; Ronald E. Jack- 
son, acting assistant engineer, to the Monarch—all to date August 
25th; John F., Ryder, chief engineer, to the Thalia, to date 
August 22nd ; John S. Sanders, chief engineer, to tne Spanker, to 
date September Ist; William G. Mogg, acting engineer, to the 
Indus, additional, to date September Ist; Percy Bingham, assis- 
tant engineer, to the Cleopatra; Hamilton J. Coad, assistant engi- 
neer, to the Magicienne, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsble for the opinions of our 
Correspondents. } 


WHITWORTH SCHOLARSHIPS, 


Sir,—TI should like to call the attention of your readers, and 
more particularly engineer students, to what seems a somewhat 
unfair matter in respect of the system which the South Kensington 
Department have adopted this year in awarding Whitworth 
Scholarships. 

For many years past, during the lifetime of the late Sir Joseph 
Whitworth —1n fact, all the students who were successful in obtain- 
ing a money award received in addition a bronze medal, and 
the right to style themselves “‘ Wh. Sc.” in any matter of profes- 
sional correspondence, Xe. 

Now, many students, of whom I am one, have for the past four 
years been working hard and steadily to attain to this honourable 
distinction; but we now find that only four men have been 
awarded ‘scholarships ” this year, while the remaining thirty are 
styled “‘ exhibitions.” Moreover, three at least of the four first 
men are already Whitworth Scholars, and are competing for the 
second time against fresh men. Two of them have received £200, 
having attained to the first place in their year. They will now 
receive £375 more. All honour to them will be the verdict of all, 
but it seems very hard that the students who have steadily worked 
with the idea of becoming scholars should at last be put off with 
the second-rate style of ‘‘ exhibitioner.” 

Suppose two men applying for a situation as, say, assistant 
lecturer in some technical or other college. Let them be A. and 


B. A. was, say, twenty-fifth man in his year, 1886, and writes | 


Wh. Se. behind his name. B. was fifth man this year, and can 
write nothing as a record of his honourable position ; A. being a 
“Whitworth Scholar,” against the other man as only an ‘‘exhibi- 
tioner,” gains the appointment. This is intended to illustrate the 
unjust manner in which this year’s men are handicapped by a too 


hasty executive. Longer notice of the proposed change should | 


have been given to students preparing for the competition. What 
I would ask is this—that at least the first twenty-five men of this 
year should have the right of styling themselves ‘‘ Wh. Sc.” con- 
ferred upon them. This seems a perfectly reasonable request. I 
write this at the instigation of no fewer than six of the successful 
“exhibitioners ” of this year, exclusive of myself. I shall feel 


very greatly obliged if you can find space for the protest in an | 


early copy of your valuable journal. 
London, August 28th. —_—— 


LEVER RATIOS IN TESTING MACHINES. 


SPECTATOR, 


Sir,- In your report of the Iron and Steel Institute’s annual 
meeting there occurs the following passage : ‘‘The Board of Trade 
would not allow in any Government muchine a greater lever ratio 
than 50 to 1.” This isincorrect. ‘‘The rule of the Board of Trade 
is: ‘Tbe leverage of machines should net exceed the proportion 
of 100 to 1.” Tiis rule must be complied with by any machine 
for which it is desired to obtain a licence from the Board of Trade; 
and you will find by reference to the shorthand writer's notes that 
this was the statement I made at the mecting. I may add that 
my arrangement of a single lever balanced by its own poise travel- 
ling to the negative side of the fulcrum enables me to keep very 
much within the rule laid down as above; and the most notable 
instance of low leverage power has been carried out by my firm in 
a 100-ton machine recently supplied by them to the Chalmers 
Technical Institute at Gothenburg. The lever of this machine is 
constructed with alternative fulcra—Wicksteed patent—and when 
used with the longer fulcrum distance, which will test up to 
20 tons, there is a lever ratio of only 4 to 1. That is to say, 
5 tons of mass is employed for measuring 20 tons strength in the 
specimen. It must not be understood that the adjustable weights 
amount to 5 tons; but in the system of balancing which I have 
introduced the mass of the lever itself is utilised as well as that of 
the poise. Thus the poise travels l6in. per ton of increased load 
upon the specimen, and gives a visible scale of Jsin. per kilo.; but 
the centre of gravity of the whole oscillating mass is travelling 
invisibly at a much lower rate, and it is the fulcrum distance of 
this invisible point which counterbalances the pull of the specimen. 
In this instance, therefore, the effective long arm of the lever is only 
four times l6in., or 5ft, 4in., while the visible travel of the poise 
weight and the length of the graduated scale is twenty times l¢in., 
or 26ft. Gin. 

The machine as above, which will be in the hands of Professor 
Wytlander, has, I venture to say, the largest readable scale of any 
testing steelyard in existence; and at the same time has the 
lowest multiple of fulerum distances, which characteristics are, in 
my view, the prime desiderata for a dead weight testing machine. 

Leeds, August 25th. J. H. WicksTEED. 

Joshua Buckton and Co.) 


TECHNICAL INSTRUCTION. 


Srr,—That in addition to a large amount of irrelevant talking, 
a large amount of misconception and misrepresentation as to the 
above subject find their way into print, the letter of your corre- 
spondent ““E. W. D. W.” amply proves. Init everything that I said 
in my letter of August 14th is misrepresented, and much attributed 
to me that I did not say. I made no charge against Professor 
Huxley, used no argaments, main or otherwise, but simply drew 
attention to the difference in the two addresses, and gave my 
opinion of their leading features in a very few words at the close 
of my letter, leaving your readers to draw their own conclusions 
from a study of the addresses themselves. For what I did say I am 
responsible, but not for what is attributed to me or the conclusions 
drawn therefrom. I do not understand your correspondent’s 
letter. I cannot follow ““E. W. D. W.” throughout all his mis- 
conceptions and misrepresentations, from where he described me 
as quoting Professor Huxley from a Society journal to the following 
astounding sentence :—‘‘ But what are we to say to ‘C.’ himself 
on this point, who professes to find in one article, ostensibly 
written by Professor Huxley, a clear and practical exposition 
of a system, while in the other or second line of thought 
by the same professor nothing is discernible but a hopeless groping 
in the dark for any kind of decent technical education ”—the 
hopeless groping in the dark for any kind of decent technical 
education is evolved from *‘E. W. D. W.’s” inner consciousness. 
The discrepancy between the addresses is a matter of fact, what I 
have professed to find in them one of opinion. I have a perfect 
right to form that opinion as expressed in my letter of the 14th of 
August, and to adhere to it. Others, especially those who have not 
studied the addresses, may take a different view of them. I am 
aware that in bringing up a man’s former opinions to discredit his 
present ones there is no merit, but there are exceptions to the 
rule, such as in the present, where, since the first address was 
delivered, all the evidence collected on the subject goes to prove the 
correctness of the views contained in the first address and the 
unsoundness of those in the second. The logical conclusions to be 
drawn from the mere difference in the two addresses, assuming the 
correctness of the author’s views in both, are that either the neces- 
sity for technical instruction was much greater in March, 1888, 
than in December, 1877, or that those agencies which were doing 
so much for technical instruction at the earlier period have ceased 
to exist or failed to fulfil their mission. According to all evidence, 
the necessity for technical instruction was not much greater 
at the latter period than at the former, while those agencies 
which the Professor represented to be doing so much towards the 
spread of the requisite knowledge have enormously increased both 
inefficiency and number. In April, 1884, a Royal Commission on 
Technical Instruction, mainly appointed in the interests of the 
advocates of the system, reported after much research and study 
of the system on the Continent, that the technical instruction of 
foreign foremen and workmen, and the facilities for it, were much 


| years the British consuls and diplomatic officers have paid much 
' attention to the depression of trade, especially British, and in their 
reports have given nearly every possible reason for the falling off, 
but amongst those reasons the want of technical instruction has no 
lace, 
ne EK. W. D. W.” instead of talking about paradoxes, correct 
| keys, or in such a way as to cover and obscure the question, should 
| have endeavoured to explain the discrepancy between the two 
addresses. I believe I hold one key, probably ‘ E. W. D. W.” 
| considers he holds a different one. The difference in the addresses 
| is caused by the different circumstances under which they were 
| delivered. The former address was upon technical instruction 
| purely; but the latter, on the struggle for existence, was upon 
| trade in relation to foreign competition, a subject on which Pro- 
fessor Huxley has no knowledge, and by his avocations and pur- 
suits is disqualified from authoritatively expressing an opinion. 
The gist of the latter article is—That owing to the decay of appren- 
ticeship and other causes technical instruction is a necessity for us, 
that our goods must be better than anybody clse’s at the price, 
and that technical instruction will help us to attain that end. That 
our goods must be better than anybody else’s is atruism; that 
technical instruction will help us, is open to argument. But 
assuming its correctness, what does it avail when foreign nations 
put on protective duties to such an extent that we could not sell 
them our manufactures even if we stole the raw materials? Take 
the case of Odessa, where last year, through protective duties, 
imports were £3,000,000 against £5,118,000 in 1886. If every one 
engaged in the manufacture of the goods so shut out had received 
} an amount of technical instruction equalling that of all its pro- 
| fessors rolled into one, where would have been the benefit ? 
The difficulties caused by the decay of apprenticeship are as 
{common to continental nations as to us, and have been met 
in Austria and Germany partly by the revival of the system even to 
| the extent of prohibiting anyone who has not been apprenticed and 
proved his competency from practising a trade. Some twenty 
years ago the guilds of Germany were suppressed, with the result 
that manufacturers instructed their apprentices in a careless and 
one-sided manner. In a machine shop an apprentice was taught 
to make rivets, and received a certificate as a locksmith, the tailor 
established himself as a builder, and the mason went into the 
business of making implements ; the effect of this being that the 
industries of Germany were perishing. The guilds were revived, and 
now possess much of their former control over industry and trade, as 
the following extracts from the regulations of one of them shows: 
| ** The masters shall take only such young persons who have acquired 
| the necessary education, and who have neither bodily nor mental 
| defects which make them unfit for learning a trade. Masters are 
obliged to encourage and induce their apprentices to attend the 
school for further education, or trade school, and to allow them the 
time for punctual and regular attendance. The committee on 
apprenticeship shall from time to time see to the occupation of the 
apprentices in the different shops, and shall satisfy themselves once 
a year whether they have received that amount of instruction and 
acquired the dexterity to be expected in the time. Masters must 
give the committee all information concerning the apprentices, and 
to allow them the time required when summoned to appear before 
it. Masters neglecting the duty to their apprentices, according to 
trade regulations, shall be admonished to carry out those duties 
conscientiously. If the duties are still neglected, the master is 
fined ; if the fine does not produce the desired eftect, the master is 
prohibited from taking apprentices. Every apprentice shall be 
examined by the committee before being admitted a journeyman. 
If the examination is not passed, the committee may send the 
apprentice back to serve from three to twelve months longer. If 
it is proved that the deficient knowledge of the apprentice is due 
to the master’s fault, the committee may allow him to spend the 
further time ordered with another master, and the former must 
pay him during such time the customary wages of a journeyman.” 
‘rom this it appears that in the training of the much-talked-about 
German artisan there are other important factors besides technical 
instruction. 

The ery for technical instruction of our foremen and workpeople 
is baseless, got up for interested purposes, and hollow. None 
know this better than some of its loudest and most persistent advo- 
cates. There is much need for the technical instruction of capi- 
talists and employers, but to provide it by the State or from the 
rates is as reasonable as providing the same classes with houses in 
Grosvenor-square from the same sources, cc 

Westminster, 8.W., August 28th, 








THE SCIENCE AND ART EXAMINATION IN APPLIED 
MECHANICS. 


Sir,—As one who has taught applied mechanics for some years 
under the Science and Art Department, I beg to state my general 
concurrence with your article of July 27th on the above subject, 
and with the conclusions of ‘‘ Mechanic” in the letter published in 
your issue of August 10th. ‘‘ Applied mechanics” I take to be the 
application of mechanical principles to practical work, and, granted 
that a mechanical principle has several applications in practice, it 
seems right, in such an examination as the above, to expect that 
those of interest ard use to the majority of the candidates should 
have precedence of others. That this principle has been acted on 
in the past I cannot believe. 

It is scarcely possible in the present instance to limit discussion 
to the examination itself without taking into account that of which 
the examination is but the copestone. To my mind, the whole 
arrangement of ‘‘Subject VII., Applied Mechanics,” wants re- 
modelling. This is an age of specialism, and supposing the 
elementary stage of the subject to remain as it is, the advanced 
and honours stages might surely be so arranged that special 
instruction would be given. At present, we teachers, so far from 
having any inducement to give this special instruction, have a 
heavy premium set on the teaching of smatterings of knowledge. 
Many will bear me out when I say it pays us at least twice or three 
times as well to teach the elementary as it does to teach the 
advanced stage of a subject like applied mechanics, It is, perhaps, 
not so well known as it ought to 44 that some years ago the Reyal 
Commission on Technical Education strongly recommended that 
the grant in the advanced stage of science subjects should be 
increased, Even if the grant from Parliament should happen not 
to be increased, I for one would be glad to see a re-arrangement 
of matters somewhat as follows: The examination in the elementary 
stage remaining much as at present. The grant for a pass in it 
might be somewhat reduced, and the money thus obtained utilised 
in carrying out the rest of the scheme. In the advanced stage, 
there might be sets of questions (A) on applied mechanics proper 
—examples on horse-power, the mechanical powers, triangle of 
forces, &c.; (B) on mechanism; (C) on hydraulics; (D) on the 
strength of materials. Students trying the advanced stage for 
the first time would require to pass (A), and any one of the three 
(B), (C), (D). The grant would be not less than at present. Then a 
second year the two divisions not yet tried would be taken, and a 
further grant allowed for a pass. In the honours’ stage, the paper 
might again be subdivided as in the advanced, and a pass in any 
one of the divisions—not more than two to be tried ata time— 
should give a partial certificate to the student. and a grant to the 
teacher. A full certificate, and perhaps a medal, would be given 
at the end to the student who had passed in all the divisions. 
This system, besides encouraging the specialist as against the 
smatterer, would have a further good effect. The average student 
at present has no chance in the honours’ stage. Consequently, 
after passing the advanced stage, he gives up the study of the 
subject at the very time when it is coring to be of some practical 
value to him, But, with matters arranged as just sketched, he 
would choose one of the four divisions, go to work on it, and 
probably obtain a partial certificate. 

The scheme is perhaps crude, but I am convinced that such a 





| less than those of similar classes here. For the last two or three | 





division of the subject would be more in keeping with the spirit of 
the age, and that such a method of payment would put that 
remium on advanced teaching that is now so sadly lacking, 
Possibly the Government returns might not show so many thousands 
under instruction--possibly those who have heen in the habit of 
cramming students with ‘stock” questions might sigh for the 
good old times, but the greatest present hindrance to thorough 
science teaching would be partially removed, and good teachers 
and good students would breathe a purer and a freer air than 
they do now. ENGINEER, 
Plymouth, August 14th. 


Sik,—I fear that your leader in ‘THe Enxcineen,” July 27th, 
1888, on the above subject appeared at a very unfavourable time, 
as most science teachers—-myself included—interested in the 
subject were then out of reach of the technical papers. This 
accounts, | believe, for the small amount of discussion on the 
subject. It is well known that a large number of the best teachers 
and students are greatly dissatistied with the type of a considerable 
proportion of the questions set in the applied mechanics examina- 
tion, for the very reason you mention, namely, that they relate 
mainly to mechanism, and not applied mechanics, I recently 
taught a class in the honours stage of this subject, and, as all my 
students were engineers, | was compelled to teach them applied 
mechanics—not mechanical devices—in spite of my conviction that 
they would be examined principally on the “elements of 
mechanism.” For many years a large proportion of the questions 
set in the applied mechanics examinations have been taken from 
the examiner’s own books on mechanism. This is so evident, 
that many have been led to suspect that the examination papers 
are framed specially to create a demand for the examiner's i. 

The following extract from an address, delivered in 1869, by 

Professor Jenkin, on ‘Technical Education,” shows that the 
grievance is not new :—‘“‘ But the examiner of the Science and Art 
Department has understood applied mechanics to mean a know- 
ledge of machinery—a Sesuitias which no man can acquire 
except by long practice, and which a pupil entering a workshop 
can by no means have acquired; indeed, no man in his whole 
lifetime ever acquires it thoroughly, except in certain branches of 
machinery.” He then cited two questions, one on sawing 
machinery, the other on lathes for boring guns, and proceede4: 
‘* Now, unless a man be told beforehand, ‘ You will be examined in 
sawing machinery, and in the machinery for the manufacture cf 
ordnance,’ I hold that his knowledge or state of preparation cannot 
be tested by questions like these. If I am to be at liberty to pick 
any details from any class of machinery, and ask men to din a 
sketch of it, the merest accident will determine who would give 
me the best answer. Probably, if I were to ask the examiner to 
sketch the form of brake employed in retarding submarine cables 
during submersion, and describe its principles, he would be as 
much puzzled as I should be to sketch a detail in gun-boring 
machinery. The questions require no particular knowledge of the 
principles of mechanics, but an absolutely unlimited knowledge of 
the details of machinery ; and to my mind it is absurd to ask from 
pupils about to enter on a course of practical study, any but the 
most elementary knowledge of the elementary parts of machines.” 

Your suggestions as to the means of overcoming the difficulty 
are most valuable, and if adopted, would lead to a great improve- 
ment in the systematic teaching of applied mechanics, as well as 
of mechanism, and would save students an immense amount of 
unnecessary labour. A ScrENcCE TEACHER. 

August 21st. 





EMPLOYMENT IN AUSTRALIA. 


Srr,—I herewith enclose a cutting from the Melbourne Argus 
which will perhaps show your readers the state of the labour 
market out here in Australia, and although Victoria is supposed to 
be the most prosperous cf any of the colonies, this will prove there 
is not much labour required here at present. Of course some 
people may think these being Government appointments there 
would be a rush, On the other hand, the Government pay less 
than private individuals, and at the same time they are more 
exacting as to the apprenticeship and capabilities ; they have also 
set a limit as to age in every appointment, or there may have been 
three times the number of applications. Now that so much is 
spoken about technical education, it may be well asked whether 
the game is worth the candle. No doubt it will give employment 
to a few teachers of the technical arts, but the bulk of the people 
will be all the worse. They may have learnt an art or handicraft, 
or whatever your technical teachers may call it, but the difficulty 
will still be to find employment either in England cr the colonies. 
I believe these trades and arts do more harm than good to the 
people in general, as they tend to concentrate people in the towns, 
whereas they might with greater ease find employment in culti- 
vating and stocking the large tracts of country which are to be had 
for a mere song both in America and Australia. 

Melbourne, July 19th. P, J. SHERLOCK, CE, 


EMPLoyMENT IN THE Raitway Service.— Applications have recently 
been received by the railway authorities for employment in various 
branches of the service. Vacancies to the number of 615 have been 
advertised, and the number of applicants has amounted to 5920, Of 
these 500 were of an informal character, and were rejected. The vacan- 
cies and applications were distributed as follows :—Permanent way 
repairers, 230 vacancies, 1052 applications; porters, 100 vacancies, 681 
applications; junior porters, 20 vacancies, 457 applications; engine 
fitters, 9 vacancies, 133 applications; fitters, 1 vacancy, 9 applications ; 
painters, 8 vacancies, 99 applications; blacksmiths—loco. branch—1 
vacancy, 38 applications: blacksmiths—existing lines—1 vacancy, 63 
applications; engine cleaners, 60 vacancies, 1346 applications ; labourers 
--loco, branch—30 vacancies, 129 applications; labourers—traffic—20 
vacancies, 154 applications; labourers —existing lines—27 vacancies, 153 
applications ; li , sv ies, applications ; upholsterers, 
vacancy, 32 applications ; bricklayers, 2 vacancies, 34 applications ; car- 
riage cleaners, 20 vacancies, 126 applications; instrument fitters, 2 
vacancies, 9 applications; shipwrights, 4 vacancies, 44 applications ; 
carpenters, 11 vacancies, 300 applications; lampmakers, 1 vacancy, 7 
applications ; engine turners, 1 vacancy, 42 applications ; plumbers, 3 
vacancies, 52 applications ; clerks, 39 vacancies, 5% applications ; junior 
clerks, 26 vacancies, 367 applications; students in engineering, 4 
vacancies, 19 applications."--7he Melbourne Argua, July 7th. 















CANAL LOCK GAUGE, 


Str,—The determination of some uniform gauge of lock appears 
to be a point left out of the calculations of canal scheme promoters 
to-day, much in the same way as it was neglected by the old canal 
projectors during the sixty years from 1760 to 1825, Probably a 
series of gauges would be best adapted to the varying require- 
ments, and I should suggest 7ft., 14ft., 21ft., 28ft., and 35ft. 
breadths, with corresponding series of clear lengths and depths 
over sills, the through waterways being of larger gauge, and the 
feeders of smaller gauge, according to local circumstances, Such 
uniformity of gauge over a whole system would result in greater 
facility of transit, economy in lockages, and the use of standard 
size of barge. An iron and steel barge builder of large experience 
gave me the following dimensions for a model boat to carry 
through cargo and deliver alongside ship:—Length, 84ft. ; breadth, 
12ft. ; draught, 6ft. 3in. Greater beam is unnecessary to easy 
navigation, and greater length is apt to be more unmanageabie 
and to take up too much room alongside the ship. A lock to 
correspond would be about 95ft. long, 14ft. wide, and 8ft. over sill ; 
or where small coasters and miscellaneous craft are to be accom- 
modated, according to a larger scale in the series, A legal series 
of gauges is really what is required, and a commission of engineers 
could sift in very short time any difference of opinion as to the 
precise nature of such gauges. Had the old canals been built on 
this plan, they would now be dividing a more important share of 
through traffic with the railways. J. H. WHIELDON. 

August 22nd. 


(For continuation of Letters see page 188.) 


Ave. 31, 1888. 


THE ENGINEER 





181 














RAILWAY MATTERS, 


Tn magnificent central passenger station at Frankfort- 
on-the-Maine, the principal roof of which hasa larger span than any 
of the stations in London, was opened for traffic on Saturday, the 
18th inst. 


A new edition of the District Railway guide to London 
has been published by Messrs, A. Bort and Son, Old Bailey, and 
contains doves coloured maps, and a good alphabetical guide to 
places and nearest stations, as well as descriptive guide for London. 


It was mentioned incidentally at the Inland Navigation 
Congress, held last week at Frankfort-on-the-Maine, that since the 
railways on both sides of the Rhine have been opened the steam- 
boat traffic of that river has increased in considerable propor- 
tions, although apprehensions were entertained that it would be 
annihilated. 


Tue “Flying Scotsman” express by the East Coast 
route, London to Edinburgh, on Tuesday night again beat the 
record, starting from King’s Cross at 10, and reaching Edinburgh 
at 5°29, or 31 minutes before schedule time. This is three minutes 
quicker than the previous fastest verformance, On Tuesday 
ordinary engines were tried instead of the compound engines 
hitherto used. 


Aw accident occurred a few days ago at Miltown 
Malbay, by which Mr. Appleby, the locomotive superintendent of 
the Waterford and Limerick Railway, sustained a compound frac- 
ture of one leg. It appears that, in company with the chief 
officials of the line, he came by special train to Ennis, where they 
were joined by several of the directors of the West Clare Railway, 
and engaged a car, which had not gone far outside the village when 
the horse stumbled, throwing him violently to the ground, causing 
the injuries already mentioned. 


Tue Oldbury Railway Carriage and Wagon Company has 
succeeded in reducing the adverse balance against the concern at the 
beginning of the year, The company has now plenty of work in 
hand, received upon more favourable terms than some of the old 
contracts. Among the orders recently placed in this concern is an 
Indian contract for 900 railway wagons, which will keep the works 
fully employed in all the iron departments for fifteen months, 
The new shop—for hydraulic hi —is now leted, and is 
expected to add largely to the company’s power of economical and 
efficient production, 





Tue steamboat men on the Mississippi have always 
been opposed to the building of any bridge over the river below 
St. Louis, and when permission was finally secured for a crossing 
at Memphis they sought to make it as difficult as possible by de- 
manding a clear opening of 1000ft. The Board of Engineer Officers 
to whom the question was referred was divided in opinion, and the 
Secretary of War has finally decided to approve the original plan, 
which was for a three-span bridge, the centre span to be 730ft., 
and the others each 600ft. long. The bridge is to be 75ft, above 
the river, so that no draw will be required. The Railway and 
Engineering Journal says final plans have not yet been submitted, 
and the method of construction to be adopted for these very long 
spans is not known, if it has been decided on, 


Tue Government of New South Wales appears to be 
determined to promote the extension of railways through the 
Colony. The following is a list of the proposed new lines as 
submitted to the House by Sir Henry Parkes :—Loop line from 
Marrickville to Liverpool, 13 miles in length, estimated cost 
£390,870 ; Westmead to Dural, 10 miles, £44,000 ; Pearce’s Corner 
to Milson’s Point —last section—2 miles 17 chains, £105,000 ; Goul- 
burn to Crookwell, 33 miles, £198,000; Bega to Eden, 34 miles, 
£663,000; Kentucky to Inverell, 86 miles, £602,000; Nevertire to 
Warren, 13 miles, £45,500; Narrabri to Walgett, 144 miles, 
£399,000 ; Maitland to the Tweed—to Grafton, 307 miles, £4, 100,000 ; 
Grafton to the Tweed, 1404 miles, £1,980,000—£6,080,000, towards 
which Parliament is to be asked to vote £250,000; to Willcannia, 
vid Molong and Parkes, 413 miles, 7i@ Cudal and Forbes, 391 miles, 
£2,747,370; Kiama to Jervis Bay, Culcairn to Corowa, and Tempe 
to Kurnell, 10 miles, £50,000. 


Tur following figures from the report of the directors 
of the Cornwall Railway for the half year ending 30th June are 
of interest :—Miles open, main line, 654. Train miles, passenger 
trains, 170,619 ; goods trains, 138,303; total train miles, 308,922. 
Passengers: First-class, number, 8320; second-class, number, 
45,681; third-class, number, 336,841; total, 390,842. Goods, 
86,810 tons; minerals, 71,679 tons; total, 158,489 tons. Live 
stock, number, 18,302. Receipts: Passengers, first - class, 
£1969 14s. 11d.; second-class, £5800 1s. 1ld.; third - class, 
£22,942 12s, 7d.; season tickets, £935 6s, 3d.; total passengers, 
£31,647 15s, 8d. Parcels, horses, carriages, &c., £7625 19s, 3d.: 
mails, £5190; merchandise, live stock, and minerals, £27,836 18s, 5d. ; 
sundry accounts, £977 9s, 10d. Total receipts, 73,278 3s. 2d.; per 
train mile, 4s, 9d.; per mile open, £1118 15s, Expenditure: 
Maintenance of way, works, and stations, £8468 19s, 10d.; per- 
centage on receipts, 11°56; per train mile, Cha. ; per mile open, 
£129 5s. 114d. Locomotive power, £10,984 18s, 8d.;_per- 
centage on receipts, 14°99; per train mile, 84d.; per mile open, 
£167 14s, 2jd. Carriage and wagon repairs, £2388 3s, 1d.; per- 
centage on receipts, 3°26; per train mile, 1$d.; per mile open, 
£36 9s, 24d. Traffic expenses, £9899 7s. 8d.; percentage on receipts, 
13°51; per train mile, 7#d.; per mile open, £151 2s, 84d. General 
charges, £1545 17s, 4d.; percentage on receipts, 2°11 ; per train 
mile, 1}d.; per mile open, £23 12s. 0}d. Law charges, £136 9s. 3d. ; 
compensation, £503 9s, 9d.; rates and taxes, £1125 10s, 1d.; 
Government duty, £997 13s, 7d. Total working expenses, 
£36,050 9s, 3d.; percentage on receipts, 49°20; per train mile, 
2s, 4d.; per mile open, £550 7s, 93d. Profit on working account, 
£37,227 13s, 11d.; percentage on receipts, 50°80; per train mile, 
2s, 5d.; per mile open, £568 7s, 23d. 


Tue high class high speed railway traflic of the da 
will more and more rapidly show the necessity for Mr, Sandberg’s 
100 1b. rail, which is being so much used in Belgium on the State 
roads, First, 300 tons were laid, then 1000 tons, and now 10,000 
tons of the 1001b. are ordered from Belgian makers, to be put 
down this year. Mr. Sandberg says that he is told that the experi- 
ence has already shown not only greater safety and comfort with 
the heavy rails, but an actual economy of maintenance, sufficient to 
‘repay the extra outlay of the heavier rail.” It is anticipated 
that the cost of maintenance of rolling stock will also be materially 
reduced. He says further that leading railroad administrations in 
other contiaamal countries contemplate increasing the weight of 
their rails by 20 to 30 per cent. In the United States, while there 
has been no sudden great change in weights of rails, the progress 
toward heavier sections is steady. It is shown not only in the 
sections a rolled, but in the spread of the opinion that 
economy as well as safety is to be found in heavier rails, For 
instance, a committee of the Association of North American 
Railroad Superintendents some months ago sent out questions to 
learn the opinions of the members as to the best sections for 
various traffic conditions, The Railroad Gazette says the weights 
recommended for heavy freight and fast passenger traffic were 
from 70 1b. to 1001b.—nothing less; while nothing less than 60 1b. 
was suggested for ‘‘average conditions,” At the last convention 
of the Roadmasters’ Association, a rail not less than 601b. per yard 
was recommended, with an increase of 15 per cent. on unballasted 
roads, These recommendations come from men many of whom are 
familiar with and are still using 501b. and 561b, rails; but even in 
that body the weight of discussion favoured a rail heavier than 
that recommended, from 70 lb, to 901b, in fact. 








NOTES AND MEMORANDA. 


THE total production of asbestos in the United States 
last year hardly exceeded 150 tons, worth 4500 dols. In addition, 
several hundred tons of fibrous actinolite were used for weighting 
paper. 

Or the libraries of Germany, the largest is that of 
Berlin, with 700,000 volumes and 15,000 manuscripts; then comes 
Dresden, 500,000 volumes and 4000 manuscripts; Darmstadt, 380,000 
volumes and 3200 manuscripts; Leipsig—University Library— 
350,000 volumes and 4000 manuscripts; and, lastly, Breslau, Lim- 
bourg, and Strasbourg. 


Tue deaths registered during the week ending August 
25th in twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 18°1 per 1000 of their aggregate 
population, which is estimated at 9,398,273 persons in the middle 
of this year. The five healthiest places were Bristol, Brighton, 
Derby, Sunderland, and Birmingham. 


From information supplied by the Royal Mining 
Department of Westphalia, it appears that, at the 194 collieries 
in that district, during the years 1880, 1881, and 1882, the average 
annual expenditure on the preparation of mine plans, and on other 
mine-surveying operations, amounted to £9323 16s, This sum 
represents an average of 8d. for every 100 tons of coal raised, or 
2s, 1d. for each workman employed, 


AT a recent meeting of the Paris Academy of Sciences, 
a paper was read on ‘‘ A New Apparatus for Studying the Friction 
of Fluids,” by M. M. Couette. This method, differing from those 
of Coulomb and Poiseuille hitherto employed, is based on the 
principle indicated by Dr. Margules in 1881— Wiener Berichte, 2nd 
series, vol, ]xxxiii., p. 588. It has the advantage of enabling re- 
determination of Navier’s theory for very thin tubes and slow 
discharge, and of operating on gases at constant pressure, 


Tae following rough-and-ready rules for wiring for 
electric lighting have been communicated to the New York 
Electrical World by a Mr. H, C, Spaulding:—For a 400-volt circuit 
H x D = Cm., or number of h.-p. to be transmitted, multiplied 
by the distance in feet, equals area of wire in circular mils. For 

volts divide by 2, For 220 multiply by 4?, and for 110 by 4). 
He says nothing concerning the derivation of above, but if any one 
has any objection to it, or can offer a more convenient and reliable 
rule, Le would be glad to hear it. 


In London last week 2401 births and 1438 deaths were 
registered, Allowance made for increase of population, the births 
were 300 and the deaths 115 below the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 15-9, 18°0, and 16:2 in the 
three preceding weeks, rose again last week to 17°5. During the 
first eight weeks of the current quarter the death-rate averaged 
16°2 per 1000, and was 4°7 below the mean rate in the correspond- 
ing periods of the ten years 1878-87. 


A METHOD of tinning by simple immersion is described 
by L’ Ecko des Mines et Metallurgie. Argentine, it says, is a name 
given to tin precipitated by galvanic action from its solution. This 
material is usually obtained by immersing plates of zinc in a solu- 
tion of tin containing 6 grammes—about 90 grains—of the metal to 
the litre—0°88 quart, In this way tin scrap can be utilised. To 
apply the argentine according to M. P. Marino’s process, a bath is 
prepared from argentine and acid tartrate of potash rendered 
soluble by boric acid. Pyrophosphate of soda, chloride of ammo- 
nium, or caustic soda may be substituted for the acid tartrate. 
The bath being prepared, the objects to be coated are plunged 
therein, first having been suitably pickled and scoured, and they 
may be subjected to the action of anelectric current. Buta simple 
immersion is enough. The bath for this must be brought to ebul- 
lition, and objects of copper or brass, or coated therewith may be 
immersed in it, 


THE Chief of Division of Mining Statistics and Tech- 
nology of the United States, Mr. David T. Day, bas sent out a 
very full summary for 1887 of the mineral resources of the United 
States. Concerning iron, the principal statistics for 1887 were :— 
Domestic iron ore consumed, about 11,300,000 long tons; value at 
mines, 33,900,000 dols. This is an increase over 1888 of 1,300,000 
tons in quantity and 5,900,000 dols. in value. Imported iron ore 
consumed, 1,194,301 long tons; total iron ore consumed in 1887, 
about 12,494,301 long tons, or 1,454,868 tons more than in 1886, 
Pig iron made, 6,417,148 long tons; value at furnace, 121,925,800 
dols. This isan increase over 1886 of 733,819 tons in quantity and 
26,730,040 dols. in value, Steel of all kinds produced, 3,339,071 
long tons, an increase of 776,569 tons over 1886; value at works, 
103,811,000 dols. Total spot value of all iron and steel in the 
first stage of manufacture, excluding all duplications, 171,103,000 
dols., an increase of 28,603,000 dols., as compared with 1886. 
Limestone, used as flux in the manufacture of pig iron in 1887, 
about 5,377,000 long tons ; value at quarry, about 3,226,200 dols. 


THE Society of Chemical Industry’s Journal contains 
an abstract of a paper giving outlines of a theory of steel, by 
F, C. G. Miiller. The author has undertaken the investigation of 
those substances which have an important influence in determining 
the properties of steel, and the present article treats chiefly of 
the black powder which forms the residue from the treatment of 
slowly-cooled steel with dilute acids. This substance, which has 
already been the subject of research by Abel and Deering— 
Journal, 1885, 284-286—as well as by Osmond and Werth— 
Journal, 1886, 493—has a constitution approximating to the 
formula Fe,C, It is decomposed by hot strong hydrochloric or 
sulphuric acid with evolution of carburetted hydrogen, and then 
leaves a residue of a composition which may be expressed by the 
formula C,Fe. Carbon exists evenly alloyed with iron, only in 
hardened steel, whilst by slow cooling it tends to collect in separate 
centres, in the form of the compound Fe,C. The presence of much 
silicon prevents the formation of this body, and the separated 
carbon particles take the form of graphite. Certain other elements, 
such as phosphorus, copper, and especially tungsten, prevent the 
a of the carbon, and must have a great hardening effect 
on the steel, 


Some notes on lead-smelting in South-eastern Missouri 
are given by Mr. J. F. Kemp, in the ‘‘School of Mines Quarterly,” 
9, 212-219. The material smelted is a galena dressed from a 
dolomite containing also pyrites, which carries nickel and cobalt. 
The ore averages 6 to 15 per cent. PbS. After milling the two 
products are galena, containing 65 to 75 per cent. Pb, and a mix- 
ture of galena and pyrites, locally termed sulphides. The former 
is now roasted in a Freiberg hearth till the sulphur is reduced to 
5 or 6 per cent.; sand is then added, and the mass partly fused and 
withdrawn, The latter are roasted more easily and quickly, and 
not mixed with sand. The two materials are then reduced ina 
cupola, together with roasted matte obtained at a subsequent 
stage. There are two kinds of smelting—one for lead and first 
matte in which puddle cinder is used as the iron flux, and one for 
concentration of first, second, and third mattes after roasting, in 
which wasted matte is the flux. The latter is for the nickel and 
cobalt, The first matte is roasted in a Frieberg hearth for work- 
ing in the cupola previously mentioned. Besides the ordinary pro- 
cess of refining the lead, it is sometimes fused in a small reverbe- 
ratory and run into a large zinc desilverisation kettle holding 
20 tons, and there poled by a steam jet and cast through a Steitz 
syphon. This, known as the Anchor brand, is supposed to be good 
for acid chambers. The nickel and cobalt are recovered by the 
reaction in a small cupola between the nickel-cobalt-lead matte and 
an auriferous and argentiferous speiss, when a nickel-cobalt speiss 
and a lead containing gold and silver are obtained, 





MISCELLANEA. 


Ir is said that between 3000 lb. and 4000 1b. of caffeine 
are annually made in Germany from damaged tea which has been 
rejected by the British Custom-houses, 

Tue Walhallascrew steamer, of 1250 tons, is now lying 
in the harbour of Frankfort-on-the-Maine being the largest vessel 
that has yet come up the canalised Main. 


Tue third annual pepe of the City of London College 
Science Society—1887-8—has been published, and contains several] 
interesting papers and accounts of visits and excursions, 


A NEw iron bridge now being constructed over the 
Thames at Teddington is nearing completion. The girder portion 
which crosses the lock cut is almost finished, and the screw piles 
for the suspension bridge between the Middlesex shore and the 
island are also fixed. 


A USEFUL account of the port of Dublin was compiled 
and published during the recent visit of the Institution of 
Mechanical Engineers, by Mr. John Purser Griffith, M. Inst. C.E., 
and although brief is interesting, and gives references to various 
sources of full information on different questions. 


TuE return of the storage of water in the Bradford 
Corporation reservoirs on Saturday shows that the total number 
of gallons required to fill them is 221,977,000, as compared with 
186,617,000 gallons last week. The total storage of high, low, and 
intermediate levels is 1,502,264,000 gallons, or more than last year 
by 1,139,596,000 gallons, 


Aw American paper says :-—“ A compositor on the New 
York World set up 2 ems from the dictation of Edison’s new 
phonograph. Two small tubes were fitted to hisearsand connected 
pd a large tube with a phonograph. ‘The latter was run bya small 
electric motor and regulated by a pedal attachment by which it 
could be started and stopped at the compositor’s pleasure. The 
phonograph would talk off a sentence into the printer’s ears and 
then be stopped until he had put the words in type. This is 
obviously one of the many ways in which the machine may make 
itself hereafter a highly important factor of modern civilisation.” 


Tue Crystal Palace District Gas Company will reduce 
the price of gas to 2s, 8d. per 1000 cubic feet after this quarter. 
According to the report which will be read at the meeting on the 
14th prox., considerable dividends will be declared. The total of 
gas made during the past half-year was 365,719,000 cubic feet, of 
which 354,340,400 cubic feet were sold, nearly four million used in 
works, and 8,418,300 cubic feet not accounted for; so that of that 
accounted for, 2°3 per cent. is lost in leakages, &c., representing 
about £130 at 3s. per 1000, During the half-year 37,697 tons of 
coal were carbonised, 1338 of this being cannel ; 452,364 cwt. of 
coke were made, 


Tue proposed big bridge over the Hudson River at New 
York city was recently the subject of a hearing before the Board 
of Engineer Officers, to whom the plans have been referred by the 
Secretary of War. The project submitted was that prepared by 
Mr. Gustav Lindenthal, which was described in our columns some 
time ago, and which is for a bridge with a single span of 2850ft., 
and a height of 140ft. above the water. The Railway and Engi- 
neering Journal says:—Mr. Lindenthal submitted arguments in 
favour of his plan, but only one or two persons appeared in opposi- 
tion, and their only objections were that 140ft. was not sufficient 
height for the bridge. The Board will submit a report to the 
Secretary of War on the question. 


REFERRING to the recent lamentable collision in the 
Atlantic, Sir Bradford Leslie, M. Inst. C.E., proposes a system of 
signal lights for ships, which recommends itself to engineers at 
least. He proposes to use two good white lights, one raised a few 
feet above the bows and another at a masthead. From these ‘“‘ the 
course and manceuvres of all vessels under way would be as 
obvious by night as they are by day, and there can be no more 
effective means of attaining this object than by the parallax of two 
white lights forming a given angle with the horizon.” That is to 
say, two white lights which would be in a vertical line so long as 
viewed direct in stem to stern line of the ship, but which would be 
in two different vertical lines seen from any other position. 


TuE Royal National Lifeboat Institution being deter- 
mined to keep the New Brighton Lifeboat-station in the highest 
state of efficiency, has recently had built by the Naval Construc- 
tion and Armaments Company, of Barrow-in-Furness, a magnifi- 
cent new steel tubular lifeboat. The boat has arrived in the 
Mersey, and has been placed on the moorings at the back 
of the New Brighton stage, so as to be ready for any 
services that may be required. This tubular system of lifeboat 
construction was invented by the late Mr. Henry Richardson, of 
Bala, in 1830, and in 1851, his son, Mr. H. T. Richardson, built a 
boat on this principle, with which he sailed round the coast of 
England in order to prove the superiority of his system. 
Eventually a similar boat was built for New Brighton, and has 
been replaced from time to time by others on the same plan. The 
new boat has been built from designs prepared by Mr. Charles H. 
Beloe, M. Inst. C.E., the hon secretary of the institution at 
Liverpool. The length over all is 42ft. 6in., and the beam 12ft., 
exclusive of a wooden fender, which runs all round the vessel. 


Ir will be remembered that a steam tug belonging to the 
Tees Conservancy Commissioners foundered a short time since in the 
river Tees, owing to the failure of her boiler just before starting on 
acruise, The engineer was killed. It was then stated that there 
were a great many more tugs with similar boilers, and some 
concern was expressed at the coroner’s inquest lest further 
accidents should take place. This fear seems to have been not 
without justification. On the 25th inst. the steam tug Besto, of 
North Shields, foundered at sea when off the Durham coast, owing 
to the bursting of her boiler. Fortunately a fishing boat was at 
hand, and after much trouble the crew of the tug were picked up 
by it. The boiler in the Middlesbrough case was not only a very 
old one, but it was also faulty in design, part of the shell being 
elliptical in section, without proper stays to prevent it from 
assuming a circular form when under pressure. It was probably 
successive alternations of form which led to straining, and 
ultimately fracture and explosion. It has not yet been made clear 
what the boiler of the Besto was like, but in all probability it will 
turn out to have been more or less defective in form or in con- 
dition. 

A GREAT deal of ingenuity has been exercised in the 
semi-mechanical methods adopted in circulating libraries for keep- 
ing accounts of books in and out, one device being the well-known 
Cotgreave Indicator. Even with this, however, there is some trouble 
and loss of time caused through the manipulation of the many 
coloured ‘‘ slides” used to signify the various weeks that books 
were in a borrower's possession, and after some trouble, Mr. Bonner, 
of the Ealing Free Library, has produced a system whereby those 
articles are dispensed with entirely. It consists simplv of penta- 
gonal blocks, arranged in columns as in the present form of the 
indicator, each of the five sides being differently coloured, blue 
indicating to the public that the book bearing the number on the 
block is in the library, whilst the other colours inform the librarian 
how long a certain work has been in fo arg re of its holder. The 
colours are —_— by turning the blocks from left to right. The 
borrower’s ‘‘tickets” are placed over the numbers, and being 
visible to the public, give information to the effect that the book 
corresponding with such number is out. It is thought that libra- 
rians will find it conducive to a great saving of time, owing to there 
being no slides to handle. The storage of the latter as well as the 
litter always caused by their lying about on the counter, will of 
course be entirely abolished. 
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ENGINES AND BOILERS OF H.M.S. TERRIBLE, 1842, 
MESSRS. MAUDSLAY, SONS, AND FIELD, LONDON, ENGINEERS. 
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LONGITUDINAL SECTION THOUGH ENGINES AND BOILERS OF H.M.S, TERRIBLE OF 1842. 
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PLAN OF ENGINES, BOILERS, AND COAL ‘BUNKERS OF H.M.S. TERRIBLE, 1842. 
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LOCOMOTIVE BOILER EXPLogfys 


-— fig1. Chemin de fer de Versailles.—— 
(Right bank) A.1. (France) 














Figs 2to5.Chemins de fer du Midi.A.5. (France) ——— 
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Section of Barrel Fig 3. After the explosion | 
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Fig 19. Development of barrel 
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Fig33.Section of corroded part. 
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Fig 38. 
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BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gero.ip and Co., Booksellers. 

LEIPSIC.—A, Twiermryer, Bookseller. 

NEW YORK.—Tue Witter and Roacrrs News Company, 
81, Beekman-street. 


PUBLISHER'S NOTICE, 


*.* With this week's number is issued as a Supplement a Two-page 
Engraving of Locomotive Boiler Explosions in France and 
Belgium. 
Supplement, and subscribers are requested to notify the fact 
should they not receive it. 
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*,* All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
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correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communwations which do not comply 
with these instructions. 

TeEDDINGTON.— Will answer your inquiry next week, 


DravcnutsmMan.— Your diagram appears to be quite correct. See “ Graphic 


Every copy as issued by the Publisher contains this | 





and Analytic Statics,” by R. H. Graham, published by Crosby Lockwood & Co. | 


A.W 
measured mile, 26°003 knots; tivo hours’ trial, 24°9 knots. 
long; measured mile trial, 25°876 knots; three hours’ trial, 24°040 knots ; 
built by Yarrow. The Italian, 140ft. long; measured mile trial, 25°101 
knots ; also built by Yarrow. The Aricte was a trifle faster than Yarrow's 
Jastest, but considering the length of the Azor, the result was better than 
that obtained with the Ariete. The question of speed is really now simply u 


. P.—The Ariete, 147/t. Gin. long, bualt by Thornycrost; six runs on the | 
The Azor, 185/t. | 


question of price and lightness of construction of the hull and machinery. The | 


Yarrow boats are almost always heavier than those of other makers; and their 
boats for the British Government, although constructed to the same specisica- 
tion and length as others, have a displacement something like seven tons 
greater than the others. i.e., 10 per cent. greater. This, it may be assumed, 
is done to obtain increased strength, but it, of course, operates prejudicially 
in regard to speed, 
APPLE MILLS AND PRESSES. 

(To the Editor of The Engineer.) 

Sir,—Permit us to ask through your columns for the names of makers 
of apple mills and presses, >», B. anp Co, 
August 25th. 
METRICAL MEASURING AND SURVEYING. 
(To the Editor of The Engineer.) 


S1r,—Will any of your correspondents oblige me with some information | 


about some kinds of measurements made under the metrical system? 

What is the length of chain used? Would Bearcley’s Tables of Curves for 

setting out apply to this system? Could Bidder’s Tables of Earthwork 

be used with this system? W. 4. &, 
Nottingham, August 25th. 2. 
SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Srom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers) .. .. £0 148, 6d, 
Yearly (including two double numbers) .. -- £1 98, Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

A complete set of Tuk ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tak ENnGIngER weekly and post free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates, 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugul, Roumapria, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s, China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Sandwich Isles, £2 5s, 

ADVERTISEMENTS. : 

*," The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. Al 
single advertisements from the country must be accompanied by a Post-office 





order va payment. Alternate advertisements will be inserted with all | and 


practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements ave taken subject to this condition, 
Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tut ENGINEER, 168, Strand. 











MEETINGS NEXT WHEE. 
British ASsOCIATION FOR THE ADVANCEMENT OF SciENcE.—At Bath, 
commencing Wednesday evening, in the Drill Hall. 








DEATHS. 
On the 21st August, at Beach Lawn, Waterloo, Roperr Gitt, of Liver- 
pool. Friends will please accept this, the only intimation. 
On the 2ist August, at 21, Cedars-road, Clapham Common, Henry 
Carr, Mem. Inst. C.E., aged 70. 
On the 24th August, at Priory-place, Bristol-road, Birmingham, Joun 
Brown, C.E., aged 65, 
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THE AERATION OF SEWAGE. 

Some correspondence recently printed by the Metro- 
politan Board of Works at the request of Dr. Dupré 
possesses considerable interest in relation to the treatment 
of sewage by aération. When discussing Sir Henry 
Roscoe’s report on the deodorisation of the metropolitan 
sewage at the outfalls, we showed that the value of 
aération had been previously apprehended by Dr. Angus 
Smith, Dr. Dupré, and Mr. Dibdin, and had even been 
partially tested at the outfalls some two or three years 
ago, at the instance of Dr. Dupré, a couple of floating 
engines belonging to the Metropolitan Fire Brigade being 
employed for the purpose. It now appears that Dr. 
Dupré addressed a letter to Sir Joseph Bazalgette as far 
back as 1882, suggesting that the metropolitan sewage 
should be mechanically aérated between the pumping 
stations and the reservoirs, and perhaps again between 
the reservoirs and the river. The proposal made thus 
early has remained in abeyance until now, except so 
far as the floating fire engines are concerned, but is once 
more made prominent. Dr. Dupré was so convinced of 
the importance of this method for the treatment of 
sewage that, in 1883, he addressed a second communica- 
tion to Sir J. Bazalgette, in which he declared his con- 
viction that aération would very greatly reduce any 
nuisance occasioned by the discharge of the metropolitan 
sewage; while, at the same time, it was possible for 
pecuniary results to be obtained which would pay the 
cost of the process, or even become a source of consider- 
able profit. The London sewage, according to Dr. Dupré, 
contains from three to four grains of ammonia per gallon, 
or one pound in 2000 gallons, equal to 31 tons of ammonia 
in 140 million gallons of sewage, which may be taken as 
the amount of one day’s discharge. Thirty-one tons of 
ammonia would yield 120 tons of sulphate of ammonia, on 
which basis it is calculated that the ammonia in the 
London sewage represents a value equal to about £400,000 
per annum. By blowing air into the sewage much 
of the ammonia would be expelled, and if only a frac- 
tion of it were recovered, which Dr. Dupré has 
no doubt could be accomplished, the expense of aération 
would be covered. Two years after these considerations 
were laid before Sir J. Bazalgette, that is to say in July, 
1885, we find Dr. Dupré writing to Mr. Dibdin, express- 
ing a strong opinion that under existing cireumstances he 
was acting wisely in using manganate of soda at the 
outfalls, as no other means were available for the 
immediate production of an equally beneficial result. 
Having said so much for the manganate, Dr. Dupré went 
on to remark that there was only one other measure 
which he thought might be adopted without much loss of 
time, and at not too great an expense, which he had no 
doubt would greatly help to maintain the river in a fair 
condition. This further plan was the aération of the 
sewage before its discharge into the Thames. “If the 
river,” said Dr. Dupré, “could only be kept aérated, no 
harm would result from the introduction of the sewage.” 
A further statement, however, serves to explain that the 
use of manganate, in conjunction with sulphuric acid, 
was not to be abandoned, these ingredients being required 
for the purpose of effecting an immediate deodorisation, 
such as aération could not be expected to produce. 

It was owing to this letter written by Dr. Dupré to 
Mr. Dibdin three years ago that the two floating fire 
engines were sent for a brief period to Barking and Cross- 
ness. Obviously the engines could not long be spared 
from their usual post, and as the experiment was accord- 
ingly limited in its duration, we presume the effect was 
not very marked. The scientific principles connected 
with sewage aération are of peculiar significance, and 
cannot fail to receive increased attention in the future. 
In his letter of July, 1885, Dr. Dupré puts the case very 
clearly by saying :—“ The destruction of organic matters 
discharged into the river in the sewage is, practically, 
wholly accomplished by minute organisms. These organ- 
isms, however, can only work in the presence of oxygen, 
and the more of that you supply the more .rapid the 
destruction.” On the reality of the effect we have the 
testimony of Sir H. Roscoe, in his report of December last, 
where he states—“The rapid purifying effects of aérationon 
the sewage have been repeatedly observed in my laboratory 
experiments.” The actual nature of the process is very 
remarkable. Sewage contains virtually no dissolved 
oxygen, and in this state serves to nourish only such 
organisms as are associated with putrefactive results. 
But where free oxygen exists, there arise a class of what 
may be termed “healthy” organisms, and these dispose 
of the organic matter in the sewage in such a manner as 
to render it inoffensive. Sewage poured into a river 
rapidly absorbs the free oxygen contained in the water; 





if the quantity of sewage is in excess of a certain 
proportion, the dissolved oxygen is so largely absorbed 
that the healthy organisms perish, and the putrefactive 
process sets in. The use of aération is not to oxidise the 
organic matter, but to supply the free dissolved oxygen 
needed for the respiration of the healthy organisms. The 
part played by the permanganic acid in Mr. Dibdin’s pro- 
cess is to destroy the putrescent matters presented to it, and 
to prepare the way for the vital action of those organisms 
which require the aid of oxygen. Hence the quantity of 
permanganate need not be large, as it is not designed for 
the completedestruction of the whole of the organic matter. 
Mr. Dibdin states it as “a valuable and remarkable 
characteristic of permanganic acid, that it exerts a selective 
action on those matters which are in an advanced state 
of decomposition.” Sir H. Roscoe argues in the same 
direction when he says: “It may be assumed that no 
amount of chemicals which can, with any show of reason, 
be added, is sufficient, or nearly sufficient, to convert the 
whole of the foecal matter into harmless forms.” “Hence,” 
Sir Henry goes on to say, “the use of chemicals can only 
be recommended for the purpose either of starting a 
process of purification, or of simply getting rid of the evil 
odour.” In like manner Mr. Dibdin says: “The matters 
in an actual putrescent state in the effluent are the only 
ones which require immediate destruction, and these are 
but insignificant in quantity, compared with the total 
organic matter present.” Consequently, we are told, the 
quantity of permanganate required is only a fraction 
of what would otherwise be necessary. 

It will thus be seen that the chemists have to invoke a 
supplemental agency in the treatment of sewage. Not 
only is precipitation insufficient to produce a pure effluent, 
but no chemical treatment of the effluent is sufficient of 
itself to prevent putrescence. Either the effluent must 
be filtered through land, or it must be finally purified by 
the action of “healthy” organisms. Nature comes to the 
rescue where art fails. Having this in view, care must 
be taken that the process of precipitation does not intro- 
duce into the effluent any ingredient hurtful to the healthy 
organisms. This affords one reason why an excessive 
quantity of lime in the precipitating tank is objection- 
able. So also in the treatment of the effluent; chloride of 
lime, although a most powerful disinfectant, is unsuitable, 
owing to its poisonous character in reference both to 
animal and vegetable life. Sir Henry Roscoe found that 
a quantity of bleaching powder equal to nine grains per 
gallon of sewage completely and permanently stopped the 
growth of all organisms visible under a high power, and 
that smaller doses, down to three grains per gallon, 
appeared for atime to exert an equally powerful effect. 
On the other hand, neutral permanganate of soda added 
to sewage, in quantities amounting to nine grains per 
gallon, simply retarded and did not prevent the growth 
of organisms. Smaller doses, from one to three grains 
per gallon, produced no visible effect, and therefore did 
not act as poisons. Hence Sir H. Roscoe concluded that, 
apart from the consideration of cost, manganate was to 
be preferred as a deodorant to bleaching powder. But 
manganate was expensive, whereas oxygen could be got 
out of the air for nothing, except the cost of a little 
pumping. Hence Sir Henry looked hopefully towards 
aération, which proves now to have been the very remedy 
which Dr. Dupré was urging on the Metropolitan Board 
six years ago, or nearly five years before Sir H. Roscoe 
was called in to advise the Board as to the best 
mode of dealing with the sewage. Dr. Dupré has 
the merit not merely of knowing that aération had 
a powerful purifying effect on sewage, but of taking 
the lead in detecting the cause of this phenomenon. 
The general conception at one time was that the process 
was purely chemical, and due to oxidation. Even as late 
as 1884, we find Dr. Angus Smith influenced by this idea, 
and endeavouring to discover whether, by the simple pas- 
sage of air through sewage waters, he could obtain the 
same “ oxidation ” that was effected by filtration through 
land. But Dr. Dupré long ago apprehended and advo- 
cated the true philosophy on the subject, and, despite 
some amount of ridicule, contended that the destruction 
of sewage in rivers was due to the action of organisms 
working by means of the dissolved oxygen. 

Concerning the mode to be adopted in etfecting the pro- 
posed aération, something more remains to be said. Mr. 
Dibdin gives preference to the aquarium or “jet” system, 
for the reason that the air is introduced into the water in 
an exceedingly fine state of division, instead of being in 
large bubbles, as in the “blowing” system. We are 
acquainted with plans in which it has been proposed to 
aérate the sewage while still in the sewers, by means of 
air jets from pipes laid on the floor and impinging for- 
wards. Whatever may be said as to the best mechanical 
method for this purpose, it is to be regretted that the 
broad principle of aérating the London sewage pro- 
pounded by Dr. Dupré to the Metropolitan Board was 
not more seriously entertained at the time. All the com- 
munications were official, and must have come before the 
notice of the Board, to whose officers they were addressed. 
As a matter of fact, it is known that some of them did 
reach the Board. Had due advantage been taken of 
these proposals, the question of the metropolitan sewage 
might now stand in a very different position from that 
which it actually occupies. At the same time, we must 
not forget that a new competitor has lately entered the 
field, in the shape of an electrical method, which may 
shift the whole basis of the controversy. A new authority 
is also coming, into whose hands the entire business will 
soon pass. One way or the other, the metropolitan 
sewage question is tolerably certain to enter very soon on 
a fresh phase. 


THE PRESTON AND RIBBLE SCHEMRS. 

A picrst of the principal evidence given before the 
Select Committee of the House of Lords this year has 
been published by the Preston Ratepayers and Property 
Owners’ Association, together with the text of Mr. 
Abernethy’s report. The inextricable muddle into which 
these schemes have led the people of Preston is pretty 
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well known to our readers in its main features, but it 
should be stated that the digest of evidence referred to, 
and published by Messrs. Toulmin and Sons, of Preston, 
affords for a few pence a very complete picture of one of 
the most gigantic and costly muddles that amateurs have 
ever been permitted to perpetrate at the cost of any town. 
Within about a dozen years a few English towns have 
had to pay dearly for amateur engineering, and some 
of them have learned lessons which will probably 
in future prevent their town councils from posing as 
engineers gratuitously devising works to be carried 
out at the expense of the town they represent. In some 
of these towns eminent engineers have been called in to 
prepare a scheme or design, and to report upon certain 
‘projects. Having obtained this report, the amateurs on 
the council have appropriated its main features, then 
rejected the professional assistance of the engineer called in, 
and have proceeded, with the help of inexperienced and poorly 
paid professional assistance, to construct works piecemeal. 
The luckless local or young resident engineer employed, 
has had to do his best under the contradictory orders of 
his numerous chiefs, but has in the end been forced to 
give up the incongruous patchwork as a hopeless and 
costly amateur muddle. In civil engineering works, 
variety of detail is less fatal to appearance than it 
is to success, and although an architect of a public 
building in a small town may incorporate in_ its 
exterior something to appease the ignorant criticisms 
of his numerous but irresponsible employers, the building 
is not necessarily spoilt as a building, though it may be 
as an aesthetic structure. The same amateur interference 
is not, however, successfully permissible in engineering 
affairs, whether confined to the choice of a project or 
allowed to take part in its execution. These facts cannot 
be too perfectly remembered by the ratepayers of towns 
on whose council, or in whose corporation there may be 
ambitious members aspiring to advise on engineering 
matters. It should not be the province of any ordinarily 
constituted town council to select or decide upon any 
engineering works. The amateur element in these mixed 
assemblies is usually not only most positive, ill-informed, 
and unreasonable, but at the same time most open to the 
well-directed inflaence of interested wire pullers. For 
such matters there should always be a special committee 
or board, chietly consisting of the most experienced 
and ablest men of the town—some might be town 
councillors—and these should be aided by as many 
professional members as possible, and should have 
power to enploy special assistance. Such a committee 
should debate upon technical matters, and report to the 
town council on all matters for formal ratification. 

Returning to the Ribble scheme, and to the report of 
the evidence upon it, it appears to be clear that an active 
minority secured a majority of votes, which time after 
time committed the town to the most remarkable case 
ever known of building a house on land to which there 
was no way. An enormous sum has been expended on 
dock accommodation for large shipping, while the river 
leading to it could not in less than three or four years’ 
heavy dredging and training work be converted from its 
mere barge-carrying capacities to the requirements of a 
ship. The evidence of the able contractor, Mr. T. A. 
Walker, is most instructive concerning the way in which 
the truth concerning the works had been withheld. It is 
known that Mr. Walker expressed the opinion years ago, 
when the work done on the docks was comparatively 
insignificant in amount, that the docks should be de- 
layed, so that the channel leading to them might be 
put into a condition that would make docks useful. ‘This 
was not, for reasons which are amply hinted at by Mr. 
Littler in his address to the Committee, the advice that 
the active few on the Preston Council wished to follow. 
It has, however, in the end had to be followed, but not 
until several hundred of thousands of pounds have been 
expended. All this capital is now lying idle, while the 
dredging of the channel of the Ribble has to be carried on 
at a ridiculously small rate, because the whole project 
does not warrant Parliament in further burdening the 
ratepayers. In addition to this, £5000 per year has to be 
paid to prevent the executed work from falling into 
disrepair, and whilst getting into this muddle the Council 
have twice behaved to eminent engineers in a manner 
which, to say the least, does not leave courtesy as one 
of the reasons for calling their town Proud Preston. 





THE PROPOSED SCHEME FOR JOINING THE BRISTOL AND 
ENGLISH CHANNELS. 

ASYNDICATE is being formed to promote the construction of a 
maritime ship canal to connect the Bristol and English Channel 
ports ; the feasibility of the undertaking having been most 
favourably reported on by eminent engineers. It is proposed to 
construct the canal from Bridgwater Bay commencing at Stolford, 
on the Somersetshire coast—vid Taunton—and terminating at 
Beer or Seaton, on the East Devon coast. The length of the 
proposed canal will be forty-five miles, and it is proposed to 
make it of sufficient capacity for vessels of the largest tonnage. 
The great recommendation of this proposed connection of the 
Bristol and English Channels is that it will effect a saving in 
distance of nearly 300 miles, its main object being to prevent 
the necessity of ships from the Bristol Channel to the 
English Channel ports, the Continent, and the Baltic being 
compelled, as they now are, to proceed round Land’s End, 
the Lizard, &c., the voyage round that dangerous portion 
of the coast being attended with considerable delay, and 
great loss of life and property. A prospectus is being prepared 
setting forth the many public advantages which the undertaking 
would confer. The cost of construction is roughly estimated at 
£70,000 per mile. Messrs. V. Pugh and M. N. Ridley, of West- 
minster, are the engineers. This canal scheme is not 
by many years a new one, for in the year 1810 Rennie 
surveyed the line for a ship canal, when he gave it as his opinion 
that if a canal were made on a scale fit for the navigation of 
vessels of the burthen of 120 tons, it would be a work of great 
utility. He recommended a canal of not less than 40ft. wide at 
the bottom, and 13ft. deep; the locks should be 96ft. long 
and 24ft. wide. He estimated the probable cost of an 
entrance lock and wet dock at Seaton at £300,000, and 
the total cust of the whole undertaking at £900,000. 





a later date, in 1824, Telford surveyed the ground, and 
an Act of Parliament was passed. In that scheme it was 
intended to cross the island from the fishing village of Beer, 
near Seaton, to Stolford, near Bridgewater. There was to be a 
harbour at Beer, where the natural advantages are great. A 
pier about 2500ft. in length was to be projected from White 
Cliffe, in 24ft. of water at the lowest spring tides, forming a 
breakwater upon a ledge of rocks which would otherwise be 
dangerous. There was to be an inner pier about 1200ft. in 
length for protecting the inner harbour and the canal entrance. 
On the western side of the harbour, from Hall point, was to be 
a third pier about 900ft. long, for the purpose of checking the 
inrun of the sea. The entire harbours would contain an area of 
about 50 acres. The vessels were to reach the canal by means 
of five locks of Sft. rise each. At the opposite end—Bristol 
Channel—an extensive basin and artificial harbour were to be 
constructed near the mouth of the river Parret. The total 
distance between this point and Beer is forty-four miles and 
five furlongs. The depth of water was to be 15ft., so that 
vessels of 200 tons could navigate it. The cost of constructing 
this great national work was set down at £1,712,844, and the 
aunual income calculated at £210,846. He estimated that 
1,095,527 tons of shipping would use the canal, 


THE BRITISH ASSOCIATION AT BATH, 


For the second time in its history the British Association 
meets at Bath. The meeting commences with the address of 
the President on Wednesday evening next. We may expect 
from Sir Frederick Bramwell an address which will be of interest 
to engineers. The previous meeting at Bath was in 1864, when 
Sir Charles Lyell was President, and when the uniformitarian 
views were more strongly pressed than they are now, and 
when a lively controversy raged between Dr. Colenso and 
others, Livingstone also being present. 
the places of meeting have been wide apart and at 
dates varying from the 2nd of August to the 14th 
of September. Bath is considered to be a very suitable 


town for meeting and meeting accommodation, and within | 


a few miles are interesting visiting places. In the 
sections there is promise of a good deal of work, and the ex- 
cursion list isa long one. Of the sections chiefly patronised by 
engineers—Section G—Mr. W. H. Preece, of the Telegraph 
Department, will be president. In his address he will probably 
say something about the present views of the theory of elec- 
tricity, about which practical electricians and pure physicists 
are at entire variance. Among the papers to be expected in 
this section are the following, but it may be hoped that 
mechanical science will be more fully represented, and that 
Section G will be kept more than it has been for its legitimate 
subjects: “Light Railways or Steam Tramways,” “The 
Westinghouse System of Electrical Distribution,” “The 
Sources of the Severn,’ “The Maintenance of the Water 
Supply of Great Britain,’ “ Efficiency of Steam at High- 
pressures,” “Mechanical Pathology considered in its Rela- 
tion to Bridge Design,” The “Manufacture of Steel Tubes,” 
the “‘Raiyan Project for Increasing the Water Supply 
of Low Nile,” “The Phonograph,’ “‘The Manchester Ship 
Canal.” It has been proposed that an electrical section should 
be established, and it would seem desirable that this should be 
done if the electrical part of the profession is to continue to 
write so voluminously. Among the places included in the 
Saturday excursions are Cirencester, Berkley, the Severn Tunnel, 
Bradford-on-Avon, Box and Corsham Quarries, Stantonbury 
and neighbourhood. In the Thursday’s list are included Stone- 
henge, Salisbury, and Wilton; Sidbury, Avebury and neigh- 
bourhood; Wells and Glastonbury; Ebbw Gorge, Wookey 
Hole, and Cheddar; Chepstow and Tintern. To these may pro- 
bably be added the usual proportion of afternoon receptions, 
unless the weather of the past three years during the meeting 
acts as a warning, and visits to places in the immediate neigh- 
bourhood, including that of Bristol. 


THE VYRNWY WATERWORKS. 


To an observant tourist there are already signs in the valley 
of Vyrnwy of the prospect of early submergence. Many 
cottages are already abandoned. The fences and the gates have 
been long uncared, and the produce of the fields is no longer 
stored in the valley. The great straining tower, which stands 
out in the future lake, and will be approached by a bridge from 
the new road, is already some 10ft. or 15ft. above the water- 
line, and is being pushed on very rapidly. The heavy work of 
the masonry dam is almost finished. Out of the thirty-three 
arches—two of which form the valve chambers—spanning the 
whole length of the crest of the dam, twenty-five are com- 
pleted. But the most significant sign of the coming change is 
the commencement to close one of the two circular discharge 
tunnels through the dam. These were required to pass the 
waters of the river Vyrnwy during the progress of the works, 
and calculation, based upon the rainfall, showed that they must 
each be made 15ft. diameter, and that even with this size a 
great flood might be expected to rise several feet above them. 
The first step towards closing them, which has already been 
commenced, is to reduce the diameter several feet by rings of 
blue brickwork in Portland cement. The final stoppage will 
be effected by building up the reduced tunnel with horizontal 
work, through which the discharge pipes will pass. There is 
still much to be done, but we understand that Mr. Deacon, the 
engineer of the works, confidently expects that impounding will 
be begun this year, and it is estimated that the future Lake 
Vyrnwy—the largest and most striking lake in Wales—will be 
completely formed before next spring. On the aqueduct, how- 
ever, there are still some important works unfinished. The 
imposing proportions of the Norton Water Tower, in Cheshire, 
are only just beginning to be seen from the London and North- 
Western Railway, on the left-hand side, about four miles after 
passing Runcorn, in journeying from Liverpool to London; and 
the shafts for the tunnel beneath the Mersey, through which 
the steel pipes of the aqueduct will pass, are only now being 
sunk, much delay having been caused by legal difficulties. 


HULL AND BARNSLEY RAILWAY. 


THE report of the meeting of the Hull and Barnsley Railway 
Company shows that though there has been a slight increase in the 
traffic, yet the financial state of the company has grown worse. 
There is an increase in the gross receipts on revenue account of 
£9000. The working expenses remain at slightly less than 
683 per cent., as they were a year ago, and they show an increase 
of nearly £3700, so that the net income is about £5000 more 
than a year ago, Out of this net revenue the receivers have 
“discharged the rolling stock instalments, interest on land 
purchases, and other urgent necessities,” and there is “no 
balance available for dividend.” On the contrary, the company 
has sunk deeper into debt in the half-year; and whilst 
previously there was due to the debenture holders the 


At | large sum of £227,000, there was added in the half- 


Since that time | 





year £59,100, and other interest being unpaid, the burden 
of debt is growing. Apart from this interest, the net revenue 
does not suffice to meet all the needs of the company; and it 
has been computed that the loss is now nearly £6000 per 
month. It would, therefore, require a very large increase in the 
traffic to enable the company to pay its way—apart from paying 
dividend on the debenture and loans. As the capital continues 
—it was over £27,000 last half-year—it is evident that there 
must be an increase of the debt from the enlarged interest thus 
arising, and the position of the company cannot be said to be 
either satisfactory or its prospects good. Indeed, it is difficult 
to see a way out of the loss, for there must soon be on a ling 
which has been opened a few years, an increased expenditure 
for renewals, and it will take an effort to raise the revenue to q 
point that will pay working expenses, pay the instalments on 
the rolling stock, and interest apart from that ou debentures, 





LITERATURE. 


Electro-platiny : A Practical Handbook on the Dejosition of 
Copper, Suver, Nickel, Gold, Aluminium, Brass, Platinum, ce, 
ce., with Description of the Chemicals, Materials, Batteries, 
and Dynamo Machines used inthe Art. By J. W. Urquuant, 
C.E. Second edition. Crosby Lockwood and Son, 

THE somewhat long title of this little book describes its 

aim and purport with a very fair approach to accuracy, 

and it has the merit of being written by one who is 
apparently familiar with the practice of the processes 

which he describes. It will therefore probably prove a 

safe guide in intelligent hands. In a few cases, the author 

gives details of procedure for the attainment of certain 
objects, which he has not himself tried, as, for example, 

| the deposition of German silver by simple immersion, a 

| class of cases that receives considerable attention, as, for 

example, the silvering of glass specula; and in other 
instances he describes methods which are new, and in 
part the result of his own work. Among these may be 
mentioned an ingenious one which aims at producing 
fac similes of coins and medals in fusible alloy, The book 
does not pretend to be a scientific or theoretical treatise 
| cn the subject of electro-metallurgy, but is intended to 
provide such working directions applicable to the practice 
of the plating shop, and the requirements of amateurs, as 
| the author looked for in vain when commencing the 
| practice of the art with but little knowledge of science. 
| We should have been glad, however, to see much less 
| tendency to depreciate the use of scientific knowledge to 
| the practical electro-plater. The author expresses his 
| belief that “ without much ‘rule-of-thumb,’ any ordinary 
| intelligent man may become an expert in electro-deposi- 
| tion with a very little science indeed.” This sentence is 
| really the keynote to many points in the book which are 
| greatly to be regretted. For example, the only allusion 

'to the important subject of quantivalence is to be found 

|in a cursory remark that the electro-plater must not 

|expect 11b. of copper to be deposited for every 1 1b. of 
zine dissolved in the battery. Hence there is no ex- 
planation of why, when cells are in series, an equivalent 
| of zine is dissolved in each cell for every equivalent of 
| copper deposited, or of the fact that the same current 
| will deposit in equal times twice as much iron or tin from 
| ferric and stanic salts respectively, as from ferrous or 
We are glad to notice that the author discards 
| the terms quantity and intensity as applied to currents, 
but we cannot altogether congratulate him upon some of 
the phrases employed in substitution deevclee, such as 
higher or lower force, more or less voluminous currents, 
and so on. The only mention of the ampére, which is the 

| practical electrician’s unit of current, and which will 
| deposit a definite amount, viz. the electro-chemical 
| equivalent of each metal, occurs in the last very brief 
| chapter of the book, devoted to dynamo machine working. 
| Hence, although this professes to be a practical book, and 
the intending purchaser of a dynamo is told that “it is 
usual for makers of dynamo machines to state the 
electro-motive force, and the resistance of the machine 
itself with the current, in ampéres, given off at a stated 
rate of speed,” there is not the least indication of the 
amount of metal such a machine should deposit in a given 
time. We are also told on the following page, that 
“ Electric meters” are now to be had, and several similar 
inaccuracies, such as “ endosmos,” disfigure the book at 
intervals. The volt is defined as nearly equal to the 
electro-motive force of a Daniell cell of large size. The 
italics are ours. The author appears to be unaware that 
the electro-motive force of a Daniell cell small enough to 
go into a lady’s thimble would be exactly the same. 
We have felt it our duty to speak thus strongly of a book 
which, in these days of awakening to the importance of 
training in those scientific principles which underlie pro- 
cesses used in the arts, is deliberately calculated to con- 
vey and foster the impression that, after all in one at 
least of these industries such preliminary training is of 
little or no value. Against such an idea we must enter 
an emphatic protest, and we have given some reasons 
for it in this particular case. 











| stannous, 


Management of Accumulators and Private Electric Light Instala- 
tions. A Practical Handbook by Sir Davip Satomons, Bart. 
Fourth edition, revised and enlarged. Whittaker and Co, 
1888, 

THE appearance of a fourth edition of this useful little 

book within six months after the third, and the fact that 

French and German translations of the latter have 

appeared, are sufficient guarantee that it has met a very 

decided want. For some years the author has spared 
neither time, trouble, nor expense, in working out the 
best conditions for the electric lighting of his residence, 

Broomhill, Tunbridge Wells, and he has also fitted up there 

a very large workshop, in which all the lathes, planing 

machines, and other tools, are driven by electric motors. 

Having kept a strict account of all the mechanical and elec- 

trical data connected with the installation, he speaks with 

some authority as to his results. The book is divided 
into two parts, entitled, I. Cells ; II. Installation work 
and practice. In the first part most minute instructions 





are given as to the setting up, charging, and discharging 
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of cells; and probably the most useful chapter in the 
whole book is that entitled, “ Failures : their causes and 
remedies.” In connection with this subject it would have 
been a great advantage if the author had discussed more 
clearly, and at greater length, the chemical changes which 
occur, ‘These are very inadequately and cursorily summed 
up in something less than a page, for which it is claimed 
that generally and diagrammatically the explanation is 
fairly correct, a remark from which we must venture to 
differ. Many of the allusions to this subject in other 
parts of the book are decidedly obscure. The second part 
of the book contains many useful hints on general instal- 
lation work where accumulators form a part of the 
arrangement, and the many and great advantages 
attendant on their use are clearly, and all too briefly, set 
forth. In the present edition, the - Rules and Regu- 
lations for the Prevention of Fire Risks,” as Jaid down 
by the committee of the Society of Telegraphic Engineers 
and Electricians—when will it be called the Institution of 
Electrical Engineers ?— appear for the first time. 
Although the bock is said to have undergone a thorough 
revision, a good many misprints and some slipshod writing 
still disfigure its pages. For example, on p. 22, the 
specific gravity of the electrolyte in the cells is mentioned 
as 1°200, and as 11°50, 11°90, &e. That useful substance 
paraffin is frequently—in defiance of etymology—spelt 
parafine ; Kohlranch is a new version of a much respected 
name, and so on, These minor blemishes, however, do 
not detract from the general value of the book. 


Map of the North Warwickshire, South Staffordshire, and East 
Worcestershire Iron and Mineral Districts, By KJ. BLAKE. 
London and Derby: Bemrose and Sons, 

Tunis map has a somewhat misleading title. It is not, as 

might be expected from the name, a geological or mining 

map of the South Staffordshire coal-fields; as it con- 
tains no information of any kind on mineral matters, but 
is entirely restricted to a representation of the lines of 
communication and the sites of the principal manufactur- 
ing works in the district, forming, in fact, a kind of 
graphic directory of Black Country industry, which will 
doubtless be very useful to those in business in the 
locality, and of interest to many at a distance, especially 
to such persons as may desire to study the geography of 
some of our most complicated inland water communica- 
tions. It is a skeleton enlargement on the scale of 
three inches to a mile of the portion of the lin. Ordnance 
map, including the country between Birmingham and 
Stourbridge on the south, and Aldridge and Wolver- 
hampton on the north, upon which the railways, canals, 
and tramways are laid down in bold colours. The great 
importance of the canal navigation to the industry of 
the district is very strikingly shown, it being tra- 
versed by branch canals in every direction, while the 
connections between the eastern and western sides of the 
country are maintained by three great tunnels between 
one and two miles in length through the axis of the 

Dudley and Rowley Hills. By a curious oversight, the 

draughtsman has supplied a scale not of miles but of 

inches, so that it is impossible to take off dimensions from 

the map without calculation. If the publishers were to 

issue a scale to be attached to the map, pointed in the 
ordinary way, it would add to its usefulness, 
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PROFESSOR CLAUSIUS. 





GerMaNy's foremost physicist is no more. Dr. Rudolph 
Julius Emanuel Clausius died on the 24th inst., and was buried 
on the 27th inst, at Bonn, on the Rhine. He was born at 
Coslin, in Pommerania, on the 2nd of January, 1822, and 
finished his academical studies at Berlin, where he also began 
his teaching career as private tutor at the University, and was 
at the same time lecturer on physics at the Artillery College. 
In 1855 he was called as Professor of Physics to the Polytechnic 
School at Ziirich, and was then installed there, in 1857, to the 
chair in the same science at the University. In 1867 he returned 
to his fatherland as professor at Wiirzburg, and lastly he joined 
the corps of professors at the Fried. Wilhelm University at 
Bonn, where he became one of its most distinguished ornaments. 

As an authority and teacher on the sabject of heat, he took a 
prominent rank. Clausius was the first to confirm and place 
the crude discoveries on the theory of heat promulgated by Dr. 
Mayer, of Heilbron, on a rigidly scientific basis in his treatise on 
the mechanical theory of heat, completed in two volumes in 
1864 to 1867, the foundation of which he had laid at Ziirich in 
1857 in his popular treatise entitled “The Nature of Heat 
Compared with that of Light and Sound.” Besides the above 
works, he wrote the two books, “The Potential Function and 
the Potential” and “ Concerning the Two Chief Propositions in 
the Mechanical Theory of Heat.” 

Most of our readers are so well acquainted with the important 
work of Clausius that it is unnecessary in announcing his loss 
to do more than to remind them of how great a part he took in 
building up the modern notions concerning the dynamical theory 
of heat and its convertibility into work. The world will always 
be mostly indebted to Englishmen for the knowledge which is daily 
employed on these subjects ; but it will also be ever ready to 
acknowledge the reality of the work of Clausius, and to admit 
that it can ill afford to lose such men. 

The deceased was a member of many scientific societies, both 
in his own and foreign countries, and was decorated with several 
royal orders, His manner of teaching was as exact as the 
science he professed—firm ard methodical—and he was popular, 
for all that, amongst the students and his colleagues, and his 
loss will be for a long time felt as leaving a gap in his science 
not so easily filled as he was a great master of the science 
he had taken up, 








PRIVATE BILL WORK OF THE PAST SESSION. 


Tue record of Private Bill work during the past Session, 
so far as it has gone, is not quite equal to that of last year, but 
it shows very solid and important results, and as a matter of 
fact the proportion of Bills passed into law to those introduced 
is very nearly the same. Of 222 brought in last Session 164 
received the Royal Assent, while out of 214 this year 155 have 
been placed on the Statute Book. The official record now 
enables us tu see exactly what has been the fate of all the 
private ventures and projects, 

The Royal Assent has been given to these, among other, 
measures:—Aberdeen District Tramways, Aberpergwin Estate 
(Bridges), Alabama Great Southern Railway, Assam Com- 
pany, Ayr and District Tramways (Abandonment), Barking 
Parish, Barnstaple Waterworks, Barry Dock and_ Rail- 
ways (Further Powers), Belfast-street Tramways, Bexley 
Heath Railway, Billinghay and Metheringham Railway (Aban- 
donment), Birmingham and Henley-in-Arden Railway, 
Blackburn Corporation Tramways, Brecon and Merthyr Railway, 
Bridgewater Railway, Brighton Marine Palace and Pier, Bristol 
Port Extensions Railways (Cancellation of Bond), Bristol Port 
Railway and Pier, Bristol Waterworks, Brymbo Water, Buenos 
Ayres and Ensenader Port Railway, Bute Docks, Chatham and 
Brompton Tramways (Abandonment), Cheadle Railway, Mineral 
and Land Company, Chesham, Boxmoor and Hemel Hempsted 
Steam Tramways, City of London (Fire Inquests), Clifton 
Suspension Bridge, Clyde Navigation, Collingbourne and Avon 
Valley Railway, Columbia Market and Railways, Cork, Bandon, 
and South Coast Railway ; Didcot, Newbury, and Southampton 
Railway ; Draycott Gas, Earl of Winchelsea and Nottingham’s 
Estate, East and West Yorkshire Union Railways, Eastern and 
Midlands Railway (Extensions), Eastern and Midlands Railway 
(Further Powers), Edinburgh and Leith Corporation Gas, 
Enniskillen, Bundoran, and Sjigo Railway ; Falkirk and District 
Water; Folkestone, Sandgate, and Hythe Tramways; Folke- 
stone Waterworks, Forth Bridge Railway, Frodsham Gas 
and Water, Fylde Water, Glasgow Central Railway, Glasgow 
Corporation, Govan Burgh Amendment, Great Western and 
Great Northern Junction Railway, Great Western Railway, 
Greenock Harbour, Greenwich and Millwall Subway, Halifax 
Corporation Waterworks, Hamilton Water, Hampstead Heath 
Enlargement, Harrow and Stanmore Railway, Helston and 
Porthleven Water, Henley-on-Thames Gas, Hexham Local 
Board (Water), Hinckley Local Board Water, Holsworthy and 
Bude Railway, Horse Guards Avenue, Isle of Axholme Railway 
(Abandonment), Kensington-square Improvements, Kent Water, 
Keswick Gas, Kingston-on-Thames Improvements, Lambourn 
Valley Railway, Lanarkshire and Ayrshire Railway (Additional 
Powers), Lanarkshire and Ayrshire Railway (Capital Powers), 
Lancashire and Yorkshire Railway, Lancaster Corporation, 
Latimer-road and Acton Railway, Leeds White Cloth Hall, 
Limerick Harbour, Limpsfield and Oxted Water, Lincoln 
Corporation, Liverpool and Birkenhead Subway, Liverpool 
Overhead Railway Company, Llanelly Local Board, Llangam- 
march and Neath and Brecon Junction Railway, Lloyd’s Signal 
Stations, London and Blackwall Railway, London and North- 
Western Railway, London and St. Katharine and East and West 
India Docks; London, Brighton,and South Coast Railway (Various 
Powers); London, Chatham, and Dover Railway; London Sea 
Water Supply ; London Street Tramways (Extensions); London, 
Tilbury, and Southend Railway; London Tramways Company 
(Various Powers), Lynmouth and Lynton Lift; Manchester, 
Middleton, and District Tramways; Manchester, Sheffield, and 
Lincoln Railway (Additional Powers); Manchester, Sheffield, 
and Lincoln Railway (New Railways); Manchester Ship Canal 
(Alteration of Works), Manchester Ship Canal (Additional 
Lands), Medina Subway, Mersey Railway, Metropolitan Board of 
Works (Various Powers), Metropolitan Outer Circle Railway, 
Midland Great Western, Dublin and Meath, and Navan and 
Kingscourt Railways (Purchase); Midland Railway, Milford 
Docks, Nelson Local Board, Newhaven Harbour, Newport Corpo- 
ration Water, North British Railway (Bridgeton Cross Ex- 
tension), North Cornwall Railway, Oxford and Aylesbury Trams, 
Perth Water and Gas, Plymouth and Dartmoor Railway ; Ply- 
mouth, Devonport, and South-Western Junction Railway ; 
Porthdinllyn Railway, Rhondda and Swansea Bay Railway, 
Rhymney Railway, Ribble Navigation (Preston Corporation), 
Riddings District Gas, Rossendale Valley Trams, Rotherham 
and Bawtry Railway (Abandonment); Scarborough, Bridlington, 
and West Riding Junction Railways ; Seaford Dock and Rail- 
way (Extension of Time), Shropshire Railways, Southampton 
Steam Trams, South-Eastern Metropolitan Trams, South-Eastern 
Railway (Various Powers), South Indian Railway, South Lincoln- 
shire Fen Water, Staffordshire Potteries Waterworks, Stockton 
and Middlesbrough Waterworks, Thames Tunnel (Blackwall), 
Uckfield Water, Ulster Canal and Tyrone Navigation, Uxbridge 
and Rickmansworth Railway (Abandonment), Vale of Clyde 
Railways, Vauxhall Park, Victoria Infirmary of Glasgow, West 
Ham Corporation (Improvements), West Ham Corporation 
(Loans Association), West Surrey Water, Wirral Railway, Wor- 
cester and Broom Railway (Extension of Time), Wrexham and 
Ellesmere Railway; Wrexham, Mold,and Connah’s Quay Railway. 

Five Bills, viz., Aire and Calder Navigation, Cardiff, Penarth, 
and Barry Junction Railways, Glenfallock Railway, Mersey Rail- 
way (No. 2), and South Staffordshire Water, failed after the 
report stage, the parties not proceeding further; and one Bill, 
the Ballina and Killala Railway and Harbour, was rejected after 
being reported. Having been read a second time, the United 
States and South American Investment Trust Company’s Bill 
was withdrawn ; while the following schemes were withdrawn 
after the first reading: Alexandra (Newport and Scuth Wales) 
Docks and Railways, Dore and Chinley Railway, Great Western 
Railway (No. 2), Listowell and Ballybunion Railway, South- 
Eastern and London, Chatham,and Dover Railways (Arbitration), 
Sutton and Wimbledon Railway, Taff Valley and Bute Docks 
Amalgamation, Taff Vale Railway (General Powers), Taff Vale 
Railway (Monmouthshire line), United Telephone Company, and 
Worcester and Broom Railway (No. 2). 

A considerable number of Bills having been initiated in the 
House of Lords, never progressed at all in the House of Com- 
mons, among these being: the Airdrie and Coatbridge Water, 
Bexley Heath Railway (Abandonment), Birmingham and Hum- 
ber Navigation, Chatham and Brompton Trams (Extension of 
Time), Chingford Sewardstone Lighting, Drighlington Gas, 
Edinburgh and Leith Gas, Glasgow and Suburban Subways, 
Golden Valley Railway, Highland and Dundee Direct Railway, 
Hull, Barnsley, and West Riding Junction Railway and Dock, 
and other Companies (two Bills), Liverpool, and London, and 
Globe Insurance Company, Longton Corporation Water, Nar 
Valley Drainage, North Sea Fisheries (East Lincolnshire), Har- 
bour and Dock, North Staffordshire Water, Plymouth, Devon- 
port, and South-Western Junction Railway (River Tavy), Sheer- 
ness Pier, Stirling and Western Direct Railway Bills. 





DESCRIPTION OF TRAMWAYS AND ROLLING 
STOCK AT GUINNESS’S BREWERY.? 





In many of the large manufactories of the present time the amount 
of internal traffic soon reaches a point at which horse or manual 
haulage becomes both inconvenient and expensive, and presents a 
very serious obstacle to further profitable extension. This is more 
particularly the case where the article manufactured and the raw 
materials from which it is produced are both heavy and bulky, and 
where there are also large quantities of waste materials to be 
removed or to be converted into marketable commodities, as in 
steel and iron and chemical works, breweries, &c. 

Such was toa very great extent the position of Messrs, Guinness’s 
brewery in 1873. As the available ground on the high-level at St. 
James’s Gate was all occupied, and the business fast increasing, an 
extensive piece of ground—see Fig. 1—lying between James’s-street 
and the river Liffey was purchased, with the two-fold object of 
obtaining direct communication with the Irish railway system, and 
with the port of Dublin by means of steam barges on the Liffey, 
and of transferring the cooperage, washing and filling sheds from 
the old premises to a more convenient site for handling, for which 
the situation of the new] y acquired ground, being on the level of the 
river quay and some 50ft. below the old brewery, rendered it 
peculiarly suitable. The seme of delivering from a high level to 
a lower pointed to the advisability also of discharging the largest 
waste products, namely, grains and spent hops, &c., upon the new 
site. All this work, together with the receipt of the returned 
empties and the delivery of the stout in barrels, was now removed 
from the brewery to the vicinity of the railway and river. The 
question which then arose was that of carrying on the traffic, not 
only within the old and new premises, but also between them and 
between the new premises and the river and the railway terminus. 
This was effected by the construction of a double system of tram- 
ways, namely:—A tramway of 5ft. 3in. gauge, the same as the 
Irish railways, for communicating with them from the new premises ; 
and a tramway of 22in. gauge for the work within the brewery and 
for communication between the higher and lower premises. This 
narrow gauge tramway and the rolling stock for working it, which 
are illustrated in the accompanying diagrams, form the special 
subject of the present paper. The working of the broad gauge 
wagons with a narrow gauge engine, having been developed by the 
requirements of the traffic, is also described, being perhaps novel, 
and of some interest. The subject will be considered under the 
four following heads:—(1) Design of line; gradients and curves. 
(2) Permanent way; points and crossings. (3) Rolling stock ; loco- 
motives, wagons, and haulage truck. (4) Traffic and signals. 

Design of line.—In designing the line the author set himself to 
comply with the following conditions:—That as far as possible all 
the traffic within the brewery should be worked by steam power; 
that the levels should be connected by gradients not exceeding 
one in forty and with as easy curves as practicable; that the weight 
of the engines should be as great as could be obtained upon their 
limited wheel-base, as the loads to be hauled were considerable, 
and in addition the gradients were heavy, the curves sharp, and 
the wheels small ; and that the rolling stock should be of as great 
a capacity as a width of 5ft. and a headway of 6ft. would admit. 
The first difficulty that presented itself was the difference of level ; 
which had to be surmounted within a very limited area. To meet 
this difficulty a hydraulic lift had at first been employed, by which 
the wagons were raised or lowered, one by one, between the two 
levels. This wasa slow and very costly process, involving the 
separation and making up again of the trains. The author was 
impressed with the advantage that would accrue from connecting 
the two levels, without exceeding the set gradient of 1 in 40, 

Spiral tunnel.—To meet these conditions it occurred to him that 
a spiral tunnel might be constructed. Upon investigation this plan 
turned out to be not so fanciful as it seemed at first; and on 
working it out it proved to be perfectly feasible. The radius of 
the spiral tunnel, which is situated at R on the plan, Fig. 1, was 
settled at 61ft. 3in., with 2°65 turns and the gradient of 1 in 40. 
The mode of construction was as follows :—The earth was exca- 
vated from the annular space between two concentric circles, to 
the depth requisite for the lowest ring of the spiral, as shown in 
the transverse section of the tunnel, Fig. 2, drawn one eighth full 
size. The sides of this annular excavation were propped, and then 
the side walls were built up to the top; the spaces between the 
walls and the sides of the excavation being filled in with concrete 
as the work proceeded. A strong brick arch was at the same time 
built spirally from the bottom to the top of the excavation, sepa- 
rating the several laps of the spiral one from the other; and on 
this arch the rails were laid. The height of the tunnel is 7ft. 3in. 
from the rails, the width 7ft. 10in., and the thickness of arch 18in. 
A short connecting tunnel was formed at the bottom by driving a 
heading and lining with brickwork in the usual way. On issuing 
from the tunnel at the top, the line takes a short stretch to the 
left, forming a junction with other lines; and then returns, passing 
again over the tunnel in the open, thus forming a third lap, and 
finally runs out on the level of the brewery yard about 35ft. above 
the rail level at the bottom entrance to the tunnel, as shown in the 
developed profile of the line, Fig. 3, which has eight times greater 
scale vertically than horizontally. 

Zigzag.—The remaining 15ft. of rise, from the quay up to the 
bottom of the spiral, is effected by means of a zigzag incline from 
the quay up to the mill stream B on the plan. This road crosses 
the mill stream twice, continuing the incline by a small brick 
viaduct up to the bridge over Cook’s-lane, as shown on the plan; 
this bridge is on the same level as the entrance to the tunnel under 
James’s-street. For the sake of quickness and convenience in 
working, the line is constructed with curves, no points being used, 
so that a train can be run from the lowest to the highest level, and 
over the whole extent of the premises, without shunting or changing 
the engine to the other end of the train. 

Permanent way.—On this small line the permanent way has 
undergone some changes, more particularly at those parts where it 
has been laid with rails above the ground level, which has been 
done at places where there is not any horse traffic or much other 
traffic. The first rails were as light as 16 lb. per yard, and the 
weight has since been increased to 46]b. per yard; their present 
section is shown full size at A in Fig. 4. The tram rail B, forming 
by far the greater part of the line, is laid wherever there is foot 
or horse traffic and where paving is consequently required. It 
weighs 56 lb. per yard, and is fastened to rebated longitudinal 
timbers, which are laid on cross sleepers, and in some cases 
directly upon concrete, in which case wrought iron cross ties are 
used, The portion most recently constructed has been laid with 
rails rolled with web and flange, as shown at C in Fig. 4, and laid 
on cross sleepers; the foot is made narrow, in order to allow of its 
being easily Pent to the small radii required. In the laying out of 
the line, triangles have been so worked in as to form easy means 
of turning a train whenever required, without uncoupling. Owing 
to the small radii of the curves in the triangles, very little ground 
space is occupied for this purpose. Both narrow and broad-gauge 
roads are now entirely without turntables, with the exception of 
one only, which is used for placing the engines and wagons over 
their pits in the running shed. As there is horse traffic over the 
broad-gauge rails on which the railway wagons run, these rails are 
grooved, and the wagons run on the flanges of the wheels in the 
grooves, instead of on the tread, thus keeping the tread of the 
wheel well clear of the pavement and avoiding the use of a guard 
rail. The total length of line is about four and a-half miles. 

Points and crossings.—At first the points and crossings were 
made out of the rails themselves, as on the broad gauge railway 
lines. But experience soon demonstrated that in order to make a 
good permanent job they must be something more than a mere 
reduction in proportion from the sections used on broad gauge 

1 Paper read before the Institution of Mechanical Engineers, by Mr. 
Samuel Geoghegan, Engineer to the Brewery. The references to the scale 


of the diagrams are to wall diagrams, from which our engravings have 
been reduced. 
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lines. For switches the tongued point as used on tramways has 
been adopted for narrow gauge and tram lines; and the crossings 
when very close to one another are made of cast steel rails bolted 
upon a cast iron plate with a wood liner between, as shown in 
Fig. 5. For the broad gauge tramway, with the necessarily larger 
radius to suit the rolling stock of the railway companies, the 
tongued point would be too long and thin; a shifting tramrail is 
therefore used, which is supported in a tapering cast iron shoe, 
only just wide enough to allow for the necessary extent of move- 
ment to bring the rails opposite. ‘ : 

Rolling stock.—The present rolling stock comprises nine loco- 
motives and 177 wagons. 

Locomotives.—The firat locomotive ordered, shown half full size 
in Fig. 6, weighed only about two tons, and is suitable only for 
light work. Jt has the defect that, owing to the gearing being so 
close to the ground, it is very difficult to keep in order when work- 
ing full time. Geared engines, shown half full size in Fig. 7, were 
then procured, weighing about five tons, and owing to their 
increased hauling power were found very useful ; but the absence 
of springs rendered them — in repairs and hard on the road; 
they were also slow in speed and somewhat troublesome in starting. 
The next class, weighing six tons and having outside cylinders, as 
shown half full size in Fig. 8, proved better adapted to the traffic. 
They have circular ends for foot plates, and have also water tanks 
for condensing the exhaust steam. The motion being all outside 
made it very accessible for cleaning and repair; but being so near 
the ground it got very dirty, and the wear on this and on the horn 
plates from the same cause necessitated very frequent adjustment. 
In addition to case-hardening those = usually case-hardened, it 
was found a great improvement to have the excentric sheaves and 
straps case-hardened, and also the big end crank pin bearings. 
The difficulty in finding an engine suitable for the duties required 
led the author to apply himself to overcome the objectionable 
features of these three classes of engines, by designing an entirel 
new form of engine, which should combine the best points of ree 4 
and avoid their defects. In thinking the matter over, it occurred 
to him that a good arrangement with springs could be made by 
placing the cylinders and crank shaft horizontally above the boiler, 
and that the motion could be communicated through vertical 
coupling rods from the crank shaft to the main driving axle, the 
upper and lower axle boxes being connected together by a link, 





| ends struck from the same centre. 


| 


| and more easily ascertained than when the wants of every —- | 


brake gear can be run out, and every part of it is then accessible 
for examination and repair, The upper or crank-shaft axle-boxes 
are provided with horn-plates, and are each connected with the 
spring-frame by a link having the pin in the upper end lengthways 
of the engine, and in the bottom crossways, as shown in Fig. 9, 
which allows the lower axle-box to lift vertically and the upper 
one at an angle, thereby giving freedom for oscillation. The 
weight of the engine and boiler is transferred to the axles through 
pillars bearing on plate-springs which are fixed on the spring-frame, 
one over each axle, The brake gear consists of one cylinder having 
two pistons, between which steam is admitted. The forward piston 
puts the brakes on the back of all four wheels, and the back piston 
puts the brakes on their forward sides. When steam is shut off 
the brakes are withdrawn by the pressure of four springs. The 
application of the brakes it will be seen does not bring any strain 
on the coupling between the aaenee and the engine-frame. 
The brake cylinder is made with such a length of stroke that it will 
just wear out the brake-blocks, which are of cast iron; so that 
there is never any fitting or adjustment of the blocks, but they are 
simply renewed when worn out, The boiler is of Ramsbottom 
type, with a barrel 2ft. 5in. diameter inside, having sixty-four 
tubes of 2ft. 10gin. length, and l4in. outside diameter. The 
heating surface in the tubes is 72°61 square feet, and in the fire-box 
13°75 square feet, making a total of 86°36 square feet. The work- | 
ing pressure is 1801b, per square inch. The cylinders are 7in. 

diameter and . stroke ; and the slide-valves are circular. The 
wheels are lft. 10in, diameter, on a wheel base of 3ft. The weight 
on the leading pair is 3°6 tons, and on the trailing pair 3°8 tons, 
making a total weight of 7°4 tons. The drag hooks are made as 


oo in order to facilitate passing round small 
curves. The k and front foot-plates are made with rounded | 
The hooks are provided with 
safety bridles or shackles to prevent the couplings from jolting out 
while running; they are uncoupled by — lifting by the shackle. 
Tip wagons.—A manufacturing firm is differently situated from 
a public carrying company in having to 
adapted to its own requirements, which are 





provide only wagons | 
more clearly defined | 


tion of traffic have to be met. In the case of an existing establis 


ment where the old buildings were not laid out for such a | 
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which would keep the centres at a fixed distance. In the carrying 
out of this design sundry difficulties presented themselves. The 
first of these was the connecting together of the upper and lower 
crank pins in such a way as to allow for the oscillation of the two 
shafts, due to defect in the road, without interfering with the true 
bearing of the brasses on their respective pins. The question 
arose, how much oscillation it would be necessary to allow for; and 
it was considered that a play of jin. would be sufficient to allow. 
In the inclined position due to this amount of play it is astonishing 
how much out of line the two shafts appear. To overcome this 
difficulty the author adopted the expedient of thinning down the 
ends of the coupling rods near the crank pins, as shown in Fig. 9, 
so as to allow a their springing, while at the same time making 
them sufficiently broad to retain the necessary sectional area for 
strength, The second difficulty was the adjustment required for 
the wear that was likely to take place in the top axle boxes, owing 
to the thrust of the vertical coupling rods, in addition to that 
due to the forward and backward thrust of the pistons. This 
has been overcome by the arrangement of brasses shown in 
Fig. 10. As the vertical and horizontal thrusts, and consequent 
wear, are on the whole about the same, the side cod 
pieces are made to a right angle, so that when adjusted they 
close in the bearings equally, both vertically and horizontally. 
A third difficulty that presented itself was how to avoid the use of 
horn-black guides, which had been found to be a constant source of 
trouble and expense. It had to be borne in mind that the pull of 
the engine, the side oscillation, and the thrust of brake-blocks, had 
all to be provided for. The arrangement shown in Fig. 11 has 
been found to get over this difficulty. The axle-boxes of the 
carrying wheels do not slide in horn-plates in the usual way, but 
have vertical play to the extent that the spring-frame will allow; 
and the brass linings are turned as parts of a cylinder, for allowing 
the axles to adjust themselves in case of an unequal lift on either 
side of the engine. It will be observed that this bogey has to 
transmit the pull of the drawbar only, and not the forward and back- 
ward pressures from the pistons, The general design of these locomo- 
tives is illustrated in Figs. 12, 18, and 14, half full size, from which it 
will be seen that great facilities are given for getting out the 
wheels and axles, whilst the cylinders and motion being kept on 
the top are quite out of the dirt and are most accessible for clean- 
ing and repair. In order to avoid bolting the cylinders to the 
boiler, the frames, each in one plate, are carried the full height to 
allow for stays both below and above the boiler, and the cylinders 
are bolted in between them, the motion-plate forming a stay much 
in the usual way, but above the boiler instead of below. ‘The inde- 
a spring-frame is formed of eight steel leaves in four pairs, 

wo on each side, one pair on the top of each ocd of axle-boxes, 
and the other = under the bottom; it is attached to back and 
front stays, so that by removing the pins and coupling-rods, and 
lifting the engine, this spring-frame with wheels and axles and 
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Fig. I-GENERAL PLAN OF GUINNESS’S BREWERY, DUBLIN. 


contingency as a railway, the necessarily sharp curves and narrow 

openings and erggeoss | low headways will very much affect the 

design of rolling stock. In the present instance 5ft. in width, | 
8ft. in length, and 6ft. in height, on a wheel base of 3ft., were the | 
limits not to be exceeded with the four-wheel tip wagons, which | 
are illustrated in Figs. 15, 16, and 17, and are specially designed | 
for carrying grain, coal, ballast, &c., and consequently well adapted 
to the requirements of a brewery, or other manufactory where the 
quick line and discharging of loose material is required. The 
object of this arrangement is to get as large a body as possible, and 
at the same time a sufficiently great angle for the complete dis- 
charge of the load. The wagon bas a capacity of 80 cubic feet, and 
weighs licwt. It is without doors and their necessary hinges and 








| avoiding the need of a second shed. 


| answer its purpose well. 


| on the shafts of the truck carrying wheels. 


sufficient angle of discharge for all brewery materials or products. 
The top catches are indisp ble, i h as, should the material 
not all run out at the moment the extreme angle of tip is reached, 
and some portion of it be retained at the bottom, the centre of 
gravity will then be below the centre of the rollers, and a consider- 
able force will be required to bring the body again to the angle of 
tip and hold it there until the contents are discharged. The 
coupling bars are suitable for both pulling and pushing. The 
centres on which — turn are of course the points vertically and 
horizontally at which the greatest effort is exerted to pull the 
wagons off the line when passing round a sharp curve. Conse- 
quently the lower these centres can be got and the nearer to the 
middle of the wagon’s length the better. In this respect the 
present ar me although it gives satisfaction, might be im- 
proved, Like those of the engines, the wagon couplings are 
vided with shackles, to prevent them from becoming uncoupled. 
When the wagon is used for perishable material a pole is passed 
through the holes of the bar at each end, and a tarpaulin cover is 
added over all. 

Bogey —-s addition to these four-wheel wagons for 
carrying in bulk, wagons are also required for the larger materials 
which could not be accommodated on four wheels with such a short 
base. For this traffic a platform wagon mounted on two bogey 
frames is used, as shown half full size in Figs. 18 and19. Its 
weight is about 28 cwt. The bogey is made simply of two longi- 
tudinal timbers resting on the axle-boxes, with a piece of trans- 
verse plate bolted across, to which is rivetted the centre carrying 
the platform beams. It was thought advisable to put in side 





| rollers, so that in case of excessive load on either side the roller 
| shown in Fig, 12, and are centred as near the centre of the engine | 
| and as low as 


will come into play. The coupling bars are at the same height, 
and the same in every respect, as those used on the four-wheel 
wagons, and are fixed to the bogeys and not to the body of the 
wagon. 

Haulage truck.—This apparatus is designed with a view to enable 
the existing small engines to be employed, thus saving the expense 
of two shunting locomotives of the 5ft. 3in. Irish gauge, and 
It was considered that for 
the slow speed required one of the small locomotives would be quite 
equal to the work to be done ; and thus far the plan is found to 
The mode of using one of the small 
narrow-gauge engines for hauling broad-gauge wagons on their own 





line is shown half full size in Figs. 20 and 21. The engine is lifted 
by hydraulic power upon a broad-gauge haulage truck having four 
wheels, on which the wheels of the engine rest ; and on the counter- 
shafts carrying these wheels are pinions, gearing into spur wheels 
The ends of the two 
counter-shafts rest in two movable frames, which bring the weight 
of the engine upon the truck axles. The weight of the body of the 
truck is taken on the axles by springs. The weight of the truck 
is between eight and nine tons, making with the engine about 
sixteen tons; and the gearing is two to one, which thus gives to 
the combined engine and truck about double the hauling power 
possessed by the engine alone. The bearings in the movable 
frames are constructed in the same way as in the locomotive already 








Fig. 3—PROFILE 


on the two end frames by means of rollers; and the centre of | 
gravity when empty, or when loaded full, is above the th on 
which these rollers can move transversely. The body is kept in 
vertical position by spring fastenings catching in the castings on 
the buffer beam; and these castings also serve to relieve the end 
frames from shocks due to shunting. When loading with material 
to be shovelled from the ground level, the fastenings are ulled out 
of the catches by the chain at the side —_ to the loading ; and 
a slight additional pull causes the rollers to rotate, which they 
readily do, being urged by the extra weight of the upper part of 
the body. The centre of gravity being thus moved on one side of 
the centre of suspension, the body remains inclined, as shown in 
dotted lines; but as the load accumulates in the bottom, it becomes 
vertical again, and the catches are caught and held by the castings. 
For discharging a load it is only necessary to pull the chains 
attached to the spring catches until the body is released, and then 
to give ita slight tilt; and as the centre of — is high, the 








y will tip itself over until the — are caught by the top of 
the frames, in which position the sloping side of the wagon gives a 


fastenings. The body, which is made of jin. plate, is suspended described, and allow of the axles getting out of parallel with each 
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OF TRAMWAY, 


other, but still having a fair bearing in their brasses. There will 
at times be a very slight degree of twist between the pinions and 
spur wheels ; but this does not amount to anything material. 
Trafic.-—The total traffic at present is about 1500 tons per day. 
In most cases the roads have been laid out at the brewery with the 
view of working in circuits. In the distribution of the empty 
casks, for instance, an engine with nine unloaded bogey wagons 
leaves the washing shed at C ; goesto the repairing shed, where it 
hooks on in front a loaded wagon and leaves one unloaded ; proceeds 
to the magazine for new casks, and again hooks on a loaded wagon 
and leaves one unloaded ; and so on to the different yards and 
banks for receiving empty casks from the city and canal delivery 
brought by drays, from the railway delivery brought in wagons on 
broad-gauge lines, and from the river delivery brought on bogey 
wagons hauled by horses: until it has gathered nine full wagons 
in front and has left nine empty ones at the station to be filled. 
Now it comes down one side of the triangle at D, and up the 
other side, past the points which put the engine in front of the 
load ; and thence goes forwards to the washing shed, where are 
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the last nine wagons left full, and by this time unloaded. These 
are hooked on in front of the engine, which again goes the round 
as before. In this manner about eight thousand casks can be 
transferred from their several points to the washing shed in ten 
hours by one engine-driver and conductor and twenty-seven 
wagons ; and this is often done in that time, in addition to the 
return of faulty casks to the repairing shops. 

Signals.—These are scarcely needed with such slow speeds and 
short runs, and are used in only two places, namely, a little outside 
each end of the spiral tunnel. Their construction is shown on the 
diagram, Fig. 22, and isas follows. At each end of the line to be 
blocked or cleared there is an overhead lever rocking on a centre 
over the middle of the line, with a hanging piece of rope attached 
to its lower end, and a weight on its upper end. The two levers 
are connected by a wire fixed toa point a little above the centre 
of each ; and two ropes, one near each end of the tunnel, are hung 
from this wire to within reach of the engine-driver. When the two 
levers lie with their weighted ends inclined towards each other, the 
road is clear, When either lever is pulled over so as to lie parallel 
to the other, the road is blocked. The weight on each lever is 
such that, should it be thrown over by the driver entering at one 
end of the line, a driver at the other end would not have power to 
pull it back, because he would have to lift the weight at his own 
end as well as that at the opposite end, and the two together are 
too heavy for himto do so. The three following cases will explain 
the working. First, should a driver entering at one end find that 
the lever at his end is over with the weight looking towards him, he 
knows that the line is blocked, and he waits till the driver who has 
blocked it clears itagain ; which is done, on leaving the opposite end 
from that at which he entered, by catching the hanging rope attached 
tothe wire. The pulling of this stretched wire, which is done while 
the train is in motion, will pull over the blocking lever at the 
entering end, and will thus clear the line, which cannot be effected 
by pulling the lever itself at the outgoing end of the line. The 
driver who has been waiting then follows, having first blocked the 
line again himself at the entering end. Second, should a driver 
coming to the signal find that the lever is apparently in ‘‘line 
clear” position, he tries to block it; but should he be unable to pull 
it over, he knows that there is someone coming in the opposite 
direction who has thrown the opposite lever over to block. He 
then backs into a siding to get out of the way of the driver coming 
in the opposite direction, who, when he comes to the rope hanging 
from the stretched wire, catches it and so clears the line. The 
first driver then throws his own lever over to block and proceeds. 
Third, should two drivers come to the signals at the same time, 
one at each end of the line, then whoever pulls his lever over first 
has got the road to himself. As the men know that their situations 
and perbaps their lives depend on the regular working of the 
signals, there is found to be no trouble with them. In the cases of 
local traffic, like that of the cask-washing and the removal of grains 
and malt, a conductor accompanies the train, shifting the points 
and signalling with a flag; and when passing through the public 
thoroughfares he carries out the requirements of the Board of 
Trade and other public authorities. 








LETTERS TO THE EDITOR. 
(Continued from page 180.) 
A NEW STEAM ENGINE. 


Str,—I regret, after all Mr. Turner's explanations, I am still | 
unable to accept his method of arriving at the efficiency of 
compound engines. As no proof is plainer than that of pushing a 
theory to an extreme, let us take a triple expansion engine, whose 
cylinders are in the ratios of 1 2 3, with a cut-off of 4 in the high- 
pressure cylinder, or 4 on the totaldiagram. To get the maximum 
efficiency of 100 per cent. let us suppose the steam exhausted 
upon the piston of the intermediate cylinder without any loss 
taking place, and again in like manner for the low-pressure 
cylinder, so that the terminal pressure shall be }p. By the 
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accepted and usual method the combined diagram would be as in 
Fig. 1, where the vertical lines show the cylinder ratios and the 
horizontal lines at their intersection with the expansion curve cut 
off a diagram due to each respective cylinder. Clearly the whole 
diagram is one of maximum efficiency. But by the method 
advocated by Mr. Turner—Fig. 2—he is not content with even 
this, but he must train out the diagrams to show a loss where none 
exists, and in addition, by some method unknown to any theory, 
draw an expansion curve over this dislocated diagram, as I before 
remarked. The two methods speak for themselves. Any more in 
this connection would be superfiuous. w. 5 
Liverpool, August 28th. 


THE ROUTES TO EDINBURGH. 


Str,—The existing routes to Edinburgh, both by the east and 
west coast, are far from being absolutely direct. Any map will 
suffice to show that both Carlisle and Newcastle are out of the 
straight line from London to Edinburgh very considerably. From 
Bristol it is all very well to go through Carlisle, but not from 
London. On the other hand, a straight line from Edinburgh 
through Newcastle brings us to Bridlington, in Yorkshire, or, if 
projected across the Wash, to Yarmouth, points which certainly 
are not by any means on the road to London. Of course, I know 
very well that it is almost impossible to drive a line in a perfectly 
straight direction, right through the “ backbone of England,” but 
perhaps it may not be out of place to suggest one or two ways by 
which the existing routes might be much shortened. 

A line drawn evenly between the two points will cut through the 
following centres of railway traffic:—Bedford, Melton Mowbray, 
Mansfield, Rotherham, Leeds, Haltwhistle, Hawick, and Selkirk. 
We have at present the foilowing lines nearly approaching the 
imaginary straight line:—London to Bedford, Rotherham to Leeds, 
Galashiels to Edinburgh, so that to seek a straight line would mean 
to build a railway from Leeds to Alston, from Haltwhistle to 
Hawick, and then through the hills from Hawick to Galashiels— 
an undertaking which, to say the least, seems improbable. The 
east coast route, however, seems to me to be much more easily 
capable of improvement. Pateley Bridge is almost in the straight 
line, and is only fifty miles from Alston. From Haltwhistle to 
Riccarton is about thirty more, and Hawick to Galashiels about 
twenty. This means the construction of about a hundred miles of 





railway, in no easy country. Another alternative would be a new 


line from Newcastle to St. Boswell’s, using existing service as far 
as Newcastle. It is between Newcastle and Edinburgh that the 
east coast loses so much of its advantage. If anyone will take a 
map and mark the existing routes, and then mark in either of the 
alternatives I have ventured to point out, he will not fail to notice 
the difference between them. Perhaps some of your readers will 
if the suggestion is absolutely impracticable, point out those fea- 
tures which make it so, 


August 28th. SIMPLEX, 





ATLANTIC STEAMERS, 

Sir,—When considering and arranging all particulars in con- 
nection with a passenger vessel to cross the Atlantic, speed and 
comfort should receive the greatest forethought of the designer, 
and everything in the fitting up and furnishings should be, 
although substantial, plain with elegance, and everything super- 
fluous causing unnecessary weight should be strictly avoided, But 
the great and important matter, upon which depends an increased 
speed beyond that obtained by the Cunard steamers Umbria and 
Etruria, must almost entirely rest upon greater power being obtained 
without increasing the weight of the machinery and coal. To 
build a vessel larger in every direction, with the view of carrying 
machinery of greater weight and a larger quantity of coal, will 
leave matters in very nearly the same position as they were in 
with the smaller vessel. 

After having decided upon the speed the vessel is to travel 
through the water per hour, the first thing to consider is how light 
the machinery can be made and to what extent the consumption of 
coal can be reduced per indicated horse-power, so as to minimise to 
the greatest extent the weights required for propelling the ship. 
There is but very little difference between the weight per indicated 
horse- power of a good compound engine working at 1001b. pressure 
per square inch and a triple expansion engine working at 160 lb. 


pressure ; the only difference between the two types of engines | 


will be that with the latter the weight of coal consumed will be 
slightly reduced. To improve much upon the speed of the Cunard 
steamers Umbria and Etruria will depend greatly upon more work 
being produced per ton weight of machinery and coal than can be 
obtained by the triple expansion engine. Starting from the point 
at which a reduction in the weight of machinery takes place, a 


smaller vessel, with a reduced midship section area, becomes a | 


matter of possibility, the lines of the vessel can also be made much 


finer, and an increased speed will be attained ; for when one great | 


reduction in weight takes place others follow, and advantages upon 
advantages present themselves. 

To show that a passenger steamer can be constructed—under 
certain circumstances, and with a certain new type of engines—to 
perform the passage between Queenstown and New York in five 
days, at a speed of nearly 23 knots per hour, the following parti- 
culars will demonstrate ; one of the principal features of the engine 
alluded to being that the automatic forced draught obtained 


resembles in every respect in its action that of the blast pipe in | 


the chimney of the locomotive engine boiler. The particulars are 
as follows :— 
Steel Passenger Twin Screw Vessel of 611734 Tons—Builder’s 
Measurement, 


Length of vessel between perpendiculars 528ft. 
TO, <0 os a» sh s¢ om 26 20-00 SE 
Depth from top of keel to under side of upper deck.. 42ft. 
Draught of water from bottom of keel.. .. .. .. 25ft. 
Displacement upon 25ft. draught .. 8700 tons 
Speed of vessel, in knots perhour.. .. .. .. .. 2: 
Time required for the passage from Queenstown to 
DT as se os 4s #600. estan. ee oe See 
Indicated horse-power required fora speed of 23 knots 
Tit an) Coes on Os, on) 0h. we el 
Area of midship section, in square feet.. .. .. .. 860 
Coefficient for displacement upon the parallelogram 0°5 
The engines to be for twin screws, Turner's system. 
DON cl ak ne gn > te ken 2 sets 
Number of cranks toeach engine .. .. .. 5 
Diameter of high-pressure cylinders, S.A. .. 25}in. 
Diameter of low-pressure cylinders, S.A. .. 82in. 
Stroke of pistons .. .. .. .. ae 60in. 
Velocity of pistons per minute. . 900ft. 
Revolutions per minute es 90 


Number of double-ended boilers (small in diameter)... 15 
Total heating surface in boilers ‘< of se os BRO. 


Total grate surface in boilers .. oo 0s os os See. 
Number of furnaces in oo 0s os te 
Width of furnmaces.. .. .. 3ft. 4in. 
Length of fire-bars SMS wee knee aes, aes eels 4ft. 6in. 
Working steam pressure per square inch .. .. .. 1801b. 
Estimate cost the vessel, complete and ready for 

WOR oe 22 os 20 se co co co co co o co £900,000 
Weight of hull, complete in every respect .. .. .. 4067 tons 
Weight of machinery with water in boilers and con- 

DNs 60 se se, 2: me sc oc co cp ee SOOe SONS 
Coal sufficient for six days’ steaming .. .. .. .. 1275 tons 
Stores, passengers with their luggage, light cargo 

em@ extencnal.. 2. 25 «c co co co oo vo O75 toms 


eo ++ «+ ee 8700 tons 
The whole of these particulars have been very carefully gone into 

and calculated, and are to be relied upon as being correct. 
Liverpool, August 27th. H. TURNER. 


Total weight of vessel ready for sea 





COMPOUND LOCOMOTIVES, 


Srr,—I am much interested in the prosperity of railways, and | 


should be glad of reliable information through your columns from 
any of your readers who can throw any light on this subject, as it 


is impossible to get any information from railway companies using | 
Something must be wrong, or information | 


compound locomotives. 
would not be withheld which is on other railways open to every- 
one. Some clever railway engineers say they do not go in for com- 


pounds because they are not economical, and are a mistake for | 


passenger traffic. In the matter of coal consumption locomotives 
are now out of the hunt. We have marine engines working con- 
tinuously on 141b. of coal per indicated horse-power, and in 
some cases even less, Ordinary locomotives use from 2b. to 
24 1b. Compound locomotives consume more oil than ordinary 
locomotives, and they shake the engine-drivers to pieces. 
The directors of lines using compounds should ask the engine- 
drivers their opinion of compounds, and they would be astonished 
at the startling revelations they would make. Perhaps some one 


who is able to handle this subject will give us some facts, figures, | 


and simple calculations, salted with the results of practical working, 
so that it may be known what may be expected from compound 
locomotives, and whether or not they are suitable for p 





American papers, the ‘‘Capsizes of the Week.” Now, it was 
admitted by, in this matter, the learned assembly that the Ameri- 
can yacht has one element of safety, great breadth, which js 
nullified by that dangerous appliance, a drop keel, or centre 
board. It struck me at the time, what can the Royal National 
Lifeboat Institution be thinking of when they are building life. 
boats very narrow and with centre boards? I need not say any 
more, but hope you will publish this letter, in the hope that it may 
lead to the consideration of the matter at the meeting at Washing- 
ton next October, which is to consider the whole question of life. 
saving appliances. JW 
Sizewell, August 28th. 








AMERICAN ENGINEERING NEWS, 


The Canadian Pacific Railroad Company's line across the State 
of Maine is progressing, and nearly forty miles of track have been 
laid from the Canadian boundary, ‘Tracklaying is in progress east- 
ward and westward from Greenville, at the foot of Moosehead 
Lake, and Brounville. Altogether, about eighty miles of track 
remain to be laid. At Mattawamkeag, where the line will connect 
with the Maine Central Railroad, work has been commenced on the 
large iron bridge, which will consist of two 150ft. spans, and two of 
100ft. Work has also been commenced on the iron trestle viaducts 
at Wilson’s Stream and Ship Pond; the first will be 850ft. long and 
100ft. high, and the second will be 1350ft. long and 120ft. high. 
There will be sixteen stations on the line. About 4000 men are 
now at work, and the construction trains are busy. 

A private railroad.—-Andrew Carnegie, the great Pittsburg iron 
and steel manufacturer, will build an independent railroad from 
the works at Bessemer, near Pittsburg, Pa., to the lakes. About 
sixty miles of road will be built from Bessemer to Minerva, 0., 
where it will connect with the Cleveland, Youngstown, and Alliance 
Railroad, which is already operated by Carnegie Bros, and Co,; 
this road runs to Phalanx, 0., on the New York, Pennsylvania, 
} and Ohio Railroad, near Lake Erie, and it will be extended to 
wharves and piers on the lake shore, to receive the thousands of 
tons of ore brought down by lake barges for the Carnegie works ; 
the ore tonnage, Xc., to and from the Edgar-Thompson plant and 
other Carnegie works, are ample to make the line a paying one, 
independent of other freight or passenger trafic. The cost is 
estimated at 30,000 dols. a mile, exclusive of two river bridges, 
The total cost, exclusive of rolling stock, will be about 2,000,000 dols, 

The log raft.—The big log raft, which an enterprising lumber 
dealer of New York had built on the coast of Maine, to be towed 
to New York, arrived in safety, and others are to be built. The 
reason of this is that all shipping charges are avoided, the one raft 
containing enough lumber to load 100 schooners, and the only 
expense is that of constructing and towing. The big mass is 600ft. 
long, 60ft. wide, and 35ft. deep, with tapering ends. Some of the 
| logs are 150ft. long, and the whole affair is strongly tied and bound 
together by iron chains and wire cables. Two powerful tugs towed 
it. The value of the raft is estimated at 50,000 dols. The same 
dealer started one last fall, but it was too late in the season, and 
met with rough weather. ‘The tow rope parted, and the raft went 
to pieces at sea. 

Railroad information maps.—The State Board of Railroad Asses- 
| sors of New Jersey has inaugurated a very important work to 
assist them in making a new assessment of the railroad property in 
the State. They have had blanks made out, which the railroad 
| companies are obliged to fill in, and which will show the mileage in 
| each taxing district, the real estate owned, number of tracks, 
| sidings, water tanks and flag houses, miles of steel and iron rails, 
| weight of rails, material of ballast; also information as to grades 








and curvature, bridges, culverts, condition of roadbed, &c., capital 
stock, bonded debt, gross receipts, operating expenses, X&c. The 
Board is also having maps prepared of all the railroads in the State, 
and these maps, together with the blanks when filled in, will give 
a very full and complete description of the railroad property. 
| Gold in Michigan.—Gold has been lately discovered in the 
| northern part of the Michigan peninsular, and some very rich 
| strikes have been made. There has been little or no excitement, 
| however, partly because all the land is owned by large mining com- 
panies, so that there is no chance for the individual prospector, and 
partly because it is all quartz mining, and not _— mining. 
Several mining companies have started work and are working 
romising veins, This is not the first time gold has been discovered 
in this State, and it has been mined in small quantities for some 
| years past, 

A deep-water port for Texas,—The State of Texas, which suffers 
from sand obstructions to its gulf ports, has for some time been 
agitating for an improved deep water port. Several enterprises 

| have been started, some for new ports, some for the improvement 
of existing ports, and some for improving river mouths and entrances 
and establishing ports up stream. Galveston is obstructed by sand 
bars, and the Government engineers have failed to materially 
improve matters. A State convention has been held, and Colorado 
has also taken an interest in the matter, as a good deep water 
| gulf port would be a great commercial benefit to that State. There 
is one good project now before Congress for deepening and improy- 
ing the entrance to a large river, and if the Bill is passed, the 
enterprise will probably be successful, as several engineers have 
reported favourably upon it. | Wherever such a port may be 
established, it is pretty certain that it will form the nucleus for one 
of the greatest cities of the south-west. 

The Chicago Lake Tunnel,—The great caisson for the intermediate 
| shaft, midway between the shore and the inlet crib, has been sunk. 
There is a circular caisson 75ft. diameter and 54ft. high, built of 
Zin. steel plates, and within this is another shell, about 301t. in 
diameter, also of jin. steel, the two shells being strongly braced 
| together. The total weight is 300 tons. It was floated into place 
and then sunk. The space between the two shells will be filled 
| with concrete, a circular wall carried up above the level of the 
| water of the lake, and the water pumped out. A shaft will then 
| be sunk to the level of the tunnel line, and from this shaft tunnel- 
| ling will be carried on towards the shore and the inlet crib. The 
| shaft is two and a-half miles from the shore and the inlet crib 
| four and a-half miles. The new crib will be large enough to allow 
| of two other tunnels should future consumption demand them. 
| The present tunnel, which is the second, is expected to be com- 
pleted in about three years, and will very considerably increase the 
water supply of the city. 

Water supply of Brooklyn, N.¥.—The City of Brooklyn, N.Y., 
| has for some years been threatened with a water famine, but the 
| Board of Aldermen has steadily refused to authorise the projected 





traffic on English railways. RAILWAY SHAREHOLDER, 
August 27th. 





THE IRON AND STEEL INSTITUTE MEETING IN EDINBURGH. 


Sir,—Will you please insert my unqualified denial of the state- 
ment, on page 155 of your issue of August 24th, that at the meeting 
of the Iron and Steel Institute I made the statement ‘‘ that in the 
United States they made steel far too bad to put on a bridge, and 
that the Eiffel tower was to be of iron because France could not 
make good steel.” Your reporter must have strangely misunder- 
stood me, or else have mistaken some other person for me. 

THOMAS C, CLARKE, Mem. Inst. C.E. 

August 27th. 





ENGLISH V. AMERICAN YACHTS, 


Sir,—Some few weeks ago a report appeared in THE ENGINEER 
of a meeting of the Institution of Naval Architects. The subject 
under discussion was English v. American Yachts. The prevailing 
aie a to be that the American yachts were not so safe as 
the English in bad weather, and Captain Fitzgerald remarked that 
he should not like to see the American type adopted in England 
for fear of seeing in the newspapers the heading so common in 


ex Lately, however, owing to the pressure put upon 
them, they authorised the issue of bonds for 1,200,000 dols. for 
extending and improving the works. Work will be commenced at 
once, but as the complete improvements will occupy two years, the 
demand will probably soon exceed thesupply. The present supply 
is obtained from storage reservoirs and from four systems of gang 
wells, each with a separate pumping station. Each system consists 
of a number of 2in. driven wells with a pipe to the main suction 
pipe. ‘The extensions include about 100 more wells, and an enlarge- 
ment of the Ridgewood reservoir, to enable it to hold 320,000,000 
gallons in place of 160,000,000 gallons. The contract for the new 
wells calls for a daily supply of 6,000,000 gallons, and when all the 
new works are completed the city will probably have an additional 
supply of 20,000,000 gallons per day. The contractors for the old 
systems of wells were paid about 36,000 dols. per million F peag 
but for the new system od will be paid only about 29,000 dols. 
per million gallons. The 1,200,000 dols, authorised will be expended 
as follows :—Driven wells, system, 200,000 dols, ; -_ ing engines, 
new force main, &c., in connection with the wells, B50, 000 dols. ; 
repairs to existing conduit, 100,000dols.; enlargement of the 
reservoir, 550,000 dols. The waterworks are owned by the city, 
and the extensions and improvements will be done by contract 





under the supervision of the city engineer and the commissioner 
of city works, 





Ava. 31, 1888. 


THE ENGINEER. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Ir is this week happily possible to record a continuation of the 
satisfactory condition of trade reported a week ago, Inquiries are 
reaching the finished iron makers in good bulk, and there is every 
probability of the works being able to find full employment during 
the ensuing few months, The last quarter of the year is often the 
busiest, and ironmasters enter upon September with favourable 
anticipations. The demand during this month is considered cer- 
tain to prove in advance of July or August. Makers are preparing 
for such an event, and are manifesting some reluctance to book 
far forward except on their own terms, 

Prices are firmer this week than they have been for some time 
yast, and makers express contidence in their ability to command a 
ittle more money. With pig iron still very stiff and an active 
demand some success ought legitimately to attend these efforts. 

There is no feature more conclusive of the improvement in trade 
in this district than the re-start of additional ironworks that have 
long been standing. Several re-starts of this description are now 
taking place. In addition to the instances referred to last week, 
the latest increases of production are at the Bromley Ironworks, 
Brierley Hill, which were yee some months ago, but which 
have now been purchased by Messrs, Roberts and Cooper. This 
firm, who own other works in the district, intend to shortly set the 
Bromley Works going again. The Falcon Ironworks, Walsall, are 
to be re-started on the manufacture of sheets by Mr. Thos. 
Southan, who has already some works established in the town. 

In the sheet iron trade the demand is still in excess of supply, 
and makers have to excuse themselves for their inability to fill 
orders with the requisite promptitude. The setting-on again of 
ironworks which have long been idle wil] assist in minimising the 
inconvenience to which some buyers are subjected, at the same time 
that happily the increased production will not be so large as to mate- 
rially affect selling prices, 

An important meeting of the Steel Makers’ Association was held 
in Wolverhampton on Wednesday, at which a long discussion took 
place on the advisability of advancing the ‘‘extras” on 9ft. and 
10ft. lengths. No decision was arrived at on this proposition, it 
being considered desirable to leave the matter still in the hands of 
individual makers to obtain what extras they could. But it was 
resolved to declare a further advance of 5s. per ton on sheets 
of ordinary lengths, making 10s. advance since the formation of 
the association. Galvanising singles now therefore become £6 10s., 
doubles £6 15s., and lattens £7 15s, These were the prices quoted 
on ‘Change to-day, and makers are so full of orders that they 
should have no difficuity in realising them. Previous to the 
meeting some makers had been obtaining £6 12s, 6d. for doubles 
and £7 12s. 6d. for trebles, so that the advance bas occasioned no 
surprise. Bucket and other working up sheets were quoted before 
the meeting £6 15s, for doubles, and £7 15s, to £7 17s. 6d., and in 
some cases even £8, for lattens, 

The higher prices of galvanised corrugated sheets are acting as 
an inducement the other black sheet makers than those already 
combining to two manufactures to some also galvanisers. 
Rumours were about on ‘Change in Birmingham to-day —Thursday— 
pointing to additional firms who are contemplating this step. ‘The 
rise in spelter, however, prevents galvanisers’ profits from Cctenr so 
large as twoor three monthsago. This week’s spelter is quoted £18 
to £18 5s. per ton, delivered here, as against the recent quotation of 
£15, and contrasted with a normal value of £13 to£14. A large 
demand continues to reach galvanised sheet makers from Australia, 
but restraint must be exercised in consigning shipments if prices 
are not to be brought down in the Colonial markets ; £15 5s, is 
now named as the price of galvanised iron at Melbourne. 

That the improvement is gradually communicating itself to other 
branches besides sheets is occasioning much satisfaction to iron- 
masters, Bar iron makers are as eager as they were last week in 
asking an advance of 2s, 6d., and in some cases 5s, per ton. 
Common bars are now £5 to £55s. Gas tube stripiron cannot be 
had under the recent Association advance of 5s, per ton, making 
the figure £5, Lock strip is £1 per ton additional. Good accounts 
reach me of increased activity at numbers of individual works, and 
the lighting up of the forges on Monday morning, instead of, as 
recently, on Tuesday afternoon and Wednesday mornings, is now 
a common occurrence. The Bromford Ironworks, West Bromwich, 
which have of late passed into new hands, are almost in full swing, 
and none of the other works in the West Bromwich district Lave 
any grave cause for complaint, 

An increased business is doing by the Shropshire wire rod 
makers, and they express much satisfaction that they are now 
able to beat the Germans in the English market. hey boast 
that they can now undersell the Germans to the extent of 5s. to 
7s. 6d. per ton on orders given out by the Birmingham wire 
drawers. Soft steel rods have now almost wholly superseded the 
old-fashioned iron rods, but the Germans are still competitors in 
the Colonies and other markets em ag the seas. The current 
price of Shropshire makers, delive Birmingham, is £6 5s, per 
ton, 

Activity still marks operations at the steelworks, and particu- 
larly is a good demand expressed for bridge and girder plates, 
sheets, and bars. Much of the plate work that is being turned out 

is for building into bridge erections for export. The Staffordshire 
Steel and Ingot Iron Company continues well engaged upon work 
of this class, and they have just completed a contract for 2500 tons 
of bridge plates for the Bengal’and Nagpur Railway Company. 
The facilities which this company possesses for rolling plates of 
large size serve them well in filling the demands of the construc- 
tive engineers. The company can manufacture girder plates up to 
two tons weight, varying in thickness from lin. down to Zin., and 
some of the largest being 36ft. or 40ft. long, by 3ft. to 4ft. wide. 

e company anticipates becoming increasingly busy soon in the 
rolling of steel channels in large sizes for railway wagon building. 
A speciality is made of large bars for machine shafting, which are 
being supplied to hinists in Lancashire and elsewhere. Better 
prices are possible for this special work than for the ordinary run 
of manufactures. 

Basic steel plates for bridge building, requiring only an iron test, 
are £6 to £6 5s. per ton at makers’ works in South Staffordshire: 
superior qualities, which will stand a good steel test, are £6 10s.; 
and best plates for boilers are £6 15s, to £7. Current prices of 
the Lilleshall Steel Company, Shropshire, are:—Mild steel plates, 
£7; plating bars, £5 10s.; blooms, £4 12s. 6d.; and _ billets, 
£4 17s, 6d. 

Pig iron sales are to some extent checked by the high prices 
which sellers are demanding. The furnaces are, however, so well 
— with forward contracts that salesmen do not care to tempt 

usiness by humouring buyers in the matter of price. Many sales- 
men, indeed, might this—Thursday—afternoon, in Birmingham, 
be said to be off the market, and to have closed their books for 
the present against further business. This state of things was 
noticeable more concerning imported pigs than native sorts, though 
these latter are also stiff in price. 

Northampton forge pigs were quoted 39s., and sometimes 40s. 
per ton, delivered; Derbyshires an average of 40s. ; and Lincoln- 
shires 41s. 6d. Native pigs were quoted for the Spring Vale 
makes: Hydrates, 50s.; B.F.M. iron, 42s, 6d.; part-mines, 35s. ; 
and common, 32s. 6d. Shropshire all-mine 
hot blast, and 80s, for cold. N 
stations here, is 40s. to 41s, 

The new machinery plant which has been laid down at the Patent 
Shaft and Axletree Company's Works includes a splendid steel 
rolling mill at the Brunswick Works driven bya new engine of 250- 
horse power. It is one of the most powerful in the country, and 
will roll 10in. channels direct from the ingot. Steel is supplied from 
four 12-ton open hearth Batho-basic furnaces. The resultant 
material is held by the authorities at the Brunswick Works to be 





pigs are 52s. 6d. for 
orth Staffordshire iron, delivered at 





superior to any other for structural purposes. For tires and axles, 
however, they continue to prefer acid steel. At the Monway 
Works of the company there are four 12-ton acid and one 12-ton 
and one 8-ton basic furnaces. At these two establishments the 
company can turn out 600 tons of finished steel manufacture per 
wok. At the Old Park Works such engineering products as 
bridges, roofs, tanks, turntables, boilers, switches, and crossings, 
cranes, and steel castings are manufactured, as well as wheels and 
ironfoundry. The y’s wheel-making plant, which includes 
some noticeable tire rolling machinery, has a capacity of 500 pairs 
of finished wheels and axles per week—an outturn probably with- 
out parallel at any other single establishment in the kingdom. 
Five-sixths of the company’s manufactures go abroad. 

The various engineering industries of Birmingham and the 
adjoining district are becoming busier with the advance of the year. 
The majority of the continental markets, and especially France, 
Germany, and Holland, are good customers for machinery, cutlery, 
and brass tubes; but in brass and copper wire and rolled metal, 
the French and Germans are underselling English manufacturers 
in their own markets. Domestic machinery and appliances of 
various kinds are selling freely, both for home and export, some of 
the best orders in this line also being from the continental markets. 
The Germans, however, are very keen competitors in the cheaper 
machinery of this class. 

The engineers and machinists are generally fairly employed, 
though the agricultural implement manufacturers are doing a trade 
considerably below the usual average of the season. The con- 
structive ironwork manufacturers are busier, and some good lines 
have been placed for heavy mill and forge castings. Railway and 
wagon building materials are in good inquiry on Indian and South 
American account, and the grinding mill makers in Birmingham 
are busier on foreign orders. 

Large iron and steel rolls for the local ironmasters and for the 
linoleum and other manufactures are in steady inquiry from the 
firms at Bilston, West Bromwich, and other parts of the district 
who produce this class of work, For plantation tools there is a 
great demand, and the principal employment is on orders provided 
by the Indian and South African markets. Chains, cables, and 
anchors, are not in good demand, 

There is an increased volume of work in hand at some of the 
local wrought iron tube establishments, and contracts are being 
aot at rather more remunerative rates. At the meeting of 
Jno. Brotherton, Imperial Tube Works, Wolverhampton, on 
Tuesday, the chairman said that the company was better off for 
orders than it had been since its formation. 

The Birmingham Small Arms and Metal Company is contem- 
plating the purchase of a considerable amount of additional 
machinery for the production of the new magazine rifle. The 
concern has made a profit upon the past year’s working of £45,031. 
Out of this sum a dividend of 15 per cent. per annum is to be paid. 
£15,000 is to be added to the reserve fund, and £1166 is to be 
carried forward. 

At the annual meeting of the Gloucester Wagon Company, on 
Tuesday, it was decided to voluntarily wind up tke concern for the 
purpose of its reconstruction with a reduced capital. The last 
year’s working resulted in a clear profit of £23,799, which will pro- 
vide a dividend of 5 per cent. 
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NOTES FROM LANCASHIRE. | 
(From our own Correspondent. ) 


Manchester.—The general tone of the iron market continues 
decidedly strong, with an upward tendency in prices. The actual 
business coming forward in pig iron in this district is, however, 
still only small, and the market is deriving its strength more from 
the activity prevailing in the large iron centres of the North than 
from any pressure of d d from cc s here. There is, 
however, a fairly large trade doing in nearly all the leading iron- 
using branches of industry, and although consumers for the present 
seem to be tolerably well covered, they are steadily working off 
their contracts, which must of necessity lies them into the market 
for a considerable weight of renewal supplies before long. There 
is re y every prospect of a local impulse being given to the 
iron trade which may more than maintain prices on their present 
level, and that consumers in all probability will find that the 
renewal of contracts can only be effected at a considerable advance 
upon the prices which have hitherto been paid. Here and there 
second-hand holders of iron bought at recent low rates are being 
tempted to realise, where they can see a moderate profit, at 
under current rates, but the position of makers is very 
strong, as in most cases their present output is fully sold 
for some time to come, and they are not only firm in hold- 
ing to their full rates, but in many instances are not disposed 
to entertain offers except from special customers, and op these only 
at a slight advance upon the rates last quoted. Merchants and 
brokers here and there are showing evident anxiety to cover recent 
low sales, but where buyers are compelled to come into the market 
they have to pay full rates, Hematites are also firmer, owing to 
the advance in the price of ore, but there is no actual quotable 
upward movement upon recent current rates. The increasing 
pagre | in shipbuilding has given a strong upward tendency both 
to steel and iron plates, for which a causidanakte advance upon late 
rates is now being quoted. Prices for manufactured iron are also 
stiffening all round, and although makers are cautious about any 
formal advance upon their quoted rates, they are able to get better 
prices than were possible a few weeks back. 

The Manchester iron market on Tuesday brought together a full 
average attendance, and the continued upward movement in war- 
rants reported from Glasgow and Middlesbrough gave a general 
stiffness to prices for all descriptions of pig iron. The inquiry, 
however, was only limited, and buyers with prompt orders to place 
could here and there obtain iron through second hands at a little 
below makers’ quoted rates. The quantity of low-priced iron 
offering in the market is, however, very paws 4 and makers do not 
entertain offers at anything under their full list rates. Local 
brands remain at the prices quoted last week—39s. 6d. forge and 
40s. 6d. for foundry, less 2 yell equal to Manchester; but in 
both district and outside brands prices show a more or less ten- 
dency to advance. Lincolnshire is not now quoted under 37s. 6d. 
to 38s. 6d. for forge and foundry; and Derbyshire is firm at 
41s, 6d. to 42s. for good foundry qualities, iess 25, delivered here. 
For Middlesbrough iron prices have advanced fully 1s, per ton on 
the week, good foundry qualities being now quoted at 42s. 10d. 
net cash, delivered equal to Manchester ; and some cf the Scotch 
brands have gone up Is, to 1s, 6d. per ton. Hematites are very 
firm at 52s. 6d., less 24, for good foundry qualities delivered in the 
Manchester district, and makers are Indifferent about booking 
orders even at this figure. 

In steel plates there has been a moderate business doing during 
the week, and local makers have had very little difficulty in getting 
£7 5s. per ton for good boilermaking qualities delivered in this 
district ; we te now quoting £7 10s., and although this has 
omy yet been obtained, they have declined further offers at 

7 5s, 

Iron plates for tank and bridgework are also in good demand, 
and quite 5s, to 6s. above the age at which they could have been 
bought only a few weeks back, £5 11s. 6d. being now quoted for 
delivery in the Manchester district. 

For manufactured iron there is a fairly good demand, and many 
of the makers have filled up their books for the remainder of the 
year. There is a general stiffening up in prices, and for delivery 
in the Manchester district bars are now quoted at £5 to £5 2s, 6d.; 
— at £5 7s. 6d. to £5 10s.; and local made sheets at £6 lds. 
to £6 17s. 6d. delivered. The top prices are only being got in 
exceptional cases, but the minimum figures, which represent a 
substantial advance upon the low prices only very recently ruling 
in the market, are obtainable without difficulty. 

Ordinary operations in the engineering industries have during 








the last week or two been considerably interfered with by the 


holidays and “ wakes” in the various manufacturing centres, and 
as a result, the returns of some of the trade union societies show a 
slight increase in the number of unemployed owing to temporary 
suspensions of work. The actual condition of trade, however, 
remains generally satisfactory so far as the amount of work in hand 
or coming forward is concerned. Boilermakers in many instances 
report quite a pressure of orders recently, and they are mostly 
very full of work for the present ; heavy engineering establishments 
are also generally fully employed, tool makers as a rule are fairly 
well engaged, and locomotive builders in individual districts are 
reported as slightly better off. Machinists continue generally full 
of work for the present, but if anything there is a slackening off in 
the weight of new orders giving out. The wages question is 
making steady progress in the various industrial centres ; it is only 
in isolated districts where the old rate of wages paid in 1886 has 
not been re-established throughout Lancashire, and this has been 
effected without any serious strike or labour disturbance in any 
locality. 

Another indication that business is improving is the brisk demand 
at present reported in the injector trade, and tirms engaged in this 
class of work in this district are all well employed. One of the 
leading establishments report, that they have never had such a 
pressure of orders as at present ; and these include business from 
all parts, sufficient to keep them busy for some time to come. 
Emery wheel makers are fully engaged, and in this branch also there 
is a brisk trade doing on account of both home and foreign orders. 

In the coal trade a fairly steady business bas been doing, and 
many of the pits have recently been able to run on what is virtually 
full time. vuse fire coals, so far as the better qualities are con- 
cerned, are commencing to move away more briskly; but the 
common descriptions continue more or less a drug in the hands of 
colliery proprietors, and engine fuel is, if anything, in not quite 
such pressing demand. With the close of the month the coal- 
owners of West Lancashire have decided to put up their prices 
1s. per ton on house fire coals, 6d. on steam and forge coals, and 
3d. on slack. This upward movement has not been followed so far 
by the principal Manchester firms, and coal from outside districts 
is still obtainable at late rates. In consequence of the advance 
above referred to, the market is very unsettled, and it is scarcely 
possible to give any reallg reliable current quotations until some 
more definite position has been reached. There has been a fair 
trade doing for shipment, and though large orders are still sought 
for at under current rates, sellers generally are pretty firm on the 
basis of 6s. 9d. to 7s. per ton for good steam coal delivered at the 
Lancashire ports. 

The agitation amongst the miners in several districts for an 
advance of wages which has already commenced will receive a 
considerable stimulus from the action of the West Lancashire 
coalowners in advancing their prices. The question whether this 
upward movement in prices should not be accompanied by a 
promise of some corresponding advance in wages was mooted at 
the meeting of the association, where the matter was discussed, 
but nothing definite was decided upon. ‘The general feeling, 
however, was that should the higher prices be maintained, an ad- 
vance would of necessity have to be conceded to the men; and 
there is little doubt that before the close of the ensuing month 
the upward movement both in prices and wages will have become 
pretty general. : 

Barrow.—Again a better tone is reported in the hematite pig iron 
trade, and the demand is stronger and firmer on all hands. Not 
much business is being done with America, but prospects are 
improving, and in the meantime home orders which are very large, 
are supplemented by contracts for considerable parcels on foreign 
and colonial account. Business has been done in hematite warrants 
during the week at 44s. 9d. net at a month, and makers are quoting 
45s. for Mixed Nos. of Bessemer iron net f.o.b., and 44s. 6d. for 
forge and foundry iron of No. 3 quality. There isa very good out- 
look for the iron trade, especially in face of the fact that stocke 
have again been greatly reduced during the week. Hematite war- 
rants, in which form by far the greatest amount of stock is held, are 
more than 1000 tons less than they were a week ago, and makers 
have also disposed of large parcels. The demand, however, in some 
instances has been very brisk for prompt delivery, and some 
makers have refused very large orders at advanced prices, because 
their hands are so full, and because it is impossible to complete 
deliveries in the time specified. There is no doubt also that 
makers are confidently looking forward to fuller prices being soon 
realised, and are hesitating in that view about increasing their 
engagements. There isa good demand for all classes of steel, but 
prices of rails do not advance in sympathy with iron. Heavy sec- 
tions are still at £3 17s, 6d. per ton net f.o.b., and light sections are 
quoted at from £4 to £410s. per ton. The demand, however, is 
well maintained, but buyers will not pay fuller prices, A brisk 
trade is doing in shipbuilding material. Steel plates are steady at 
the advanced price of £6 12s. 6d. per ton, and angles at £5 17s. 6d. 
net f.o.b. There is a good business doing in billets, tin bars and 
blooms, but a quiet trade in wire and slabs. Rumours are 
rife of the probability of an early activity in shipbuilding and engi- 
neering, but these require confirmation. Shipbuilders are busier, 
as also are engineers, Iron ore is steady at easier rates, which vary 
from 8s, 6d. to 11s, per ton net at mines. Lord Edward Cavendish, 
M.P., presided at the half-yearly meeting of the Furness Railway 
Company on Wednesday (to-day), and spoke hopefully of the future 
of the trade of the district. He said the directors of the company 
were expending a sum of £10,000 in building mineral oil stores on 
Old Barrow Island, with a view to the inauguration of a large trade 
in the importation of oil in bulk. His Lordship expects that the 
new industries which have been established in Barrow will help 
materially to increase the traffic on the Furness Railway. It is 
expected that the first cargo of petroleum in bulk will be imported 
at Barrow direct from Batoum early in November. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 


THE directors of Messrs. Vickers, Sons, and Co., in the circular 
to their shareholders announcing the result of the half-yearly 
meeting recently held, state that during the first six months of 1888 
the works have been fairly employed; although, owing to the 
severity of competition, the prices have not been as satisfactory as 
they should have been. On the other hand, the directors express 
pleasure in being able to report that they are on the point of con- 
cluding an important contract for a number of finished heavy guns, 
They add that though the execution of this contract will involve a 
considerable outlay in special machinery, ‘‘ yet when the plant is 
once established, this branch of the business should continue to be 
a permanent and profitable one.” I understand that the contract 
referred to has now been completed, and the guns are of fairly 
heavy calibre—9in., 10in., and 12in. This is quite a new feature 
in Sheffield trade. It has been the practice of Sheffield houses to 
supply the steel for other houses—notably at Elswick—to manu- 
facture into ordnance ; but Messrs. Vickers, Sons, and Co., are the 
first in this district to make guns outright. Messrs. Armstrong, 
Mitchell, and Co., of Elswick, as well as Messrs. Whitworth and 
Co., of Manchester, are known to be well employed on Govern- 
ment orders for guns, and there is little doubt that the reputation 
Messrs. Vickers have obtained in steel marine work, and the pro- 
duction of ordnance apart from finishing, will be maintained in 
their spirited enterprise. 

Messrs. Thomas Firth and Sons, Norfolk Works, Sheffield, are 


supplying large quantities of steel for the Elswick Works, to be 
used in guns for the British Government. It is understood that 
Messrs. Firth do not intend to engage in the manufacture of com- 


— guns, and unless the Cyclops Works follow Messrs. Vickers’ 
ead, the latter will have a monopoly of the finished gun trade in 
this district. The Government have of late years exhibited a 
strong desire to place orders with firms who would undertake to 
deliver ordnance in its completed state, and the River Don Works 
are admirably adapted for doing this business on a large scale. 

The Sheffield Telegraph gives prominence to a letter from a cor- 
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respondent in regard to armour. Taking, as cases in point, 
thé Trafalgar and Nile, now being completed at the Pem- 
broke and Portsmouth Dockyards, the armour, it is pointed 
out, is good on the sides, bulkheads, and turrets; but be- 
tween the turrets, high above the armour-plates, is a central 
battery to contain twelve 100 1b. breech-loaders, the sides of 
which are only of }in. steel-plating—i.e., able to be swept by 
the lightest machine guns. Recent experimental firing at the 
old battle-ship Resistance has proved that even very thin 
armour, so long as it is thick enough to deserve the name, is of 
very great value, for many shells fired obliquely at the old hull 
were harmlessly diverted by her soft iron plates 3in. and 4in. thick. 
Prior to utilising their practical experience, the Admiralty authori- 
ties have ordered calculations to be made of the increased 
submergence of both the Nile and Trafalgar which would result 
from plating the upper central batteries with 3in. steel armour. 
Should the effect of the additional weight be only a small extra 
draught, say less than lft., the stronger armour will be used, and 
the men at the guns will be safe from all but the fire of very heavy 
ordnance. There is no over-rating the importance of this point in 
these days when machine guns such as the Maxim have attained 
such deadly perfection. 

The proposed canal from Sheffield to the sea still continues to 
excite great interest. The towns on the route of the projected 
waterway are now taking up the matter—Rotherham, Doncaster, 
and Thorne. As the Manchester, Sheffield, and Lincolnshire Rail- 
way Company have possession of the existing communication, it is 
understood that negotiations will tirst be opened with them. The 
promoters disclaim all hostility to the railway company. They 
simply point out that water carriage is indispensable for the pre- 
servation of the heavy industries, and that if these are not retained 
in Sheffield the railway companies will be the severest sufferers— 
after the manufacturers themselves—as they will lose a vast 
amount of other traffic, both in passengers and goods. The 
executive committee appointed by the Sheffield Chamber of Com- 
merce has held its first meeting at the Royal Victoria Hotel, when 


business of importance was transacted, with a view of bringing the | 


whole subject before the commercial public generally. 

Mr. C. F. Wike, C.E., assistant borough surveyor of Leicester, 
has been appointed borough surveyor of Sheffield, at a salary of 
£800 a year. The retiring surveyor—Mr, Robert Davidson—had 
a salary of £600 a year. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A CONSIDERABLE amount of business has been done in Cleveland 

ig iron during the last few days, and prices are advancing rapidly. 
Merchants are believed to hold very little iron, so that makers are 
virtuaily masters of the position. They do not, however, show any 
great willingness to commit themselves, except for prompt deli- 
very, as they anticipate still higher prices before the shipping 
season closes. The attendance at Middlesbrough Exchange on 
Tuesday last was large. No. 3g.m.b. could not be bought for 
less than 34s. per ton, and some firms would not accept 34s. 3d. 
This represents an advance of 9d. per ton since the beginning of 
last week, and 2s. 6d. since June Ist. For delivery in September 
34s. 3d. is freely offered by consumers, and 34s. 6d. for their 
requirements over the last quarter of the year. Makers are not, 
however, disposed to book for large quantities at such figures in 
the present state of the market. 

Warrants are now offered at 34s. 2d. per ton, as against 33s. 6d. 
a week ago. 

The stock of pig iron in Messrs. Connal and Co.’s Middles- 
brough store was on Monday last 259,729 tons, or 203 tons more 
than a week previously. This is the first occasion on which it 
has increased since the beginning of February. 

Iron ship plate manufacturers are busy, the demand having 
indeed gradually become greater than the supply. Prices are 
consequently exceedingly firm, and orders cannot be placed at 
less than £5 2s. 6d. per ton, free on trucks at makers’ works, 
less 24 per cent. discount. Some consumers are endeavouring 
to buy for next year’s delivery, but find great difficulty in getting 
makers to contract so far ahead at present prices. 

The steelworks are fully occupied, and prices are tending up- 
wards. Steel ship plates have risen to £6 12s. 6d. per ton at 


works, and angles to £5 12s. 6d. Rails of heavy section are, | | CO! are mor 
| collieries than in finding customers. 


however, still to be had at £3 17s. 6d. per ton. 

The strike at the Murton and South Hetton Collieries has been 
settled by a mutual withdrawal on the part of the men from the 
untenable position they had previously adopted. At the Castle 
Eden Petty Sessions, held on Saturday last, it was announced by 
ths solicitor retained by the employers that in view of the work- 
men having returned to work, he had been instructed to ask for an 
adjournment of the cases for a fortnight. This would give time 
for the defendants to pay the damages sued for and costs, and 
would probably obviate the necessity for further proceedings. The 
owners, he said, desired nothing more than to show that the men 
could not commit with impunity such breaches of the law as those 
of which they had been guilty. The magistrates expressed great 





satisfaction at the arrangement which had been arrived at, and 


agreed to grant the adjournment. 

Great satisfaction has been afforded to all connected with the 
export trade of the north-east coast at the news just arrived from 
St. Petersburg, to the effect that trade with Siberia is for the 
present to be free. For the remainder of the present year foreign 


merchandise will be admitted without duty to the mouth of the | 
Obi, and for 45 years, viz., to the end of 1892, importations to | 


the Yenisei will also be clear of duty. 
will have power to make the detailed arrangements for carrying 
out this policy. 

On the motion of Lord Armstrong, the Tyne Defence Committee 
has decided to send in a report similar in substance to that adopted 
by the Forth Committee. The general principle advocated is that 
the localities should provide the personne! and the Government the 
material. In this resolution, Lord Armstrong said that there was 
no doubt that heavy guns were just now exceedingly scarce, and it 
would be some time before a sufficient number could be produced 
to satisfy all demands. It would be sufficient, however, for the 
present, if a few for training purposes were distributed, and this 
he understood the Government were prepared to do. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been strong almost throughout 
the entire week, with a large amount of business, Notwithstand- 
ing that several heavy lots were sold, a part of which will likely go 
into store presently, the prices advanced to a still higher point. 
There was indeed a certain reaction in speculative warrants, but 
the tone of the market was satisfactory. It is supported by 
evidences of a general improvement of trade, as exhibited in the 
steady advance of the freight market. The foreign demand for 

ig iron is chiefly from the United States, Canada, and Australia, 

ut rather more iron is now being purchased on behalf of Russia. 
The past week’s shipments were large, amounting to 11,792 tons 
against 9997 at this time last year, when the exports were swelling 
by abnormal requirements on the part of Italy. Of the total, 
3832 tons were despatched coastwise, 2395 to the United States, 
1484 to Canada, 810 to Australia, 400 to Italy, 220 to Russia, and 
110 to Holland. There is no change in the amount of the pro- 
duction, there being eighty-eight furnaces in blast, the same as 
last week. A small quantity of iron continues to go into store, but 
some of the makers’ private stocks, on the other hand, are reported 
to be decreasing. 

A further increase has taken place this week in the makers’ prices, 
which are now as follows :—Gartsherrie, f.o.b, at Glasgow, per ton, 


The Minister of Finance | 


No. 1, 46s. 6d., No. 3, 44s. 6d.; Coltness, 48s, 6d. and 45s.; Lang- 
loan, 46s. 6d. and 43s. 6d.; Summerlee, 49s. 6d. and 44s, 6d.; 
Calder, 48s. and 43s.; Carnbroe, 42s. 6d. and 40s,; Clyde, 45s. 6d. 
and 41s, 6d.; Monkland, 42s. and 40s.; Govan, at Srecnbaien, 
41s. 3d. and 40s.; Shotts, at Leith, 46s. 6d. and 44s,; Carron, at 
Grangemouth, 50s. and 43s, 6d.; Glengarnock, at Ardrossan, 44s, 6d. 
and 40s. 6d.; Eglinton, 40s, 6d. and 39s. 6d.; Dalmellington, 41s. 6d. 
and 40s. 6d. 

The prices of hematite warrants have been improving in sympathy 
with the market for Scotch ; but there is only a small consumption 
of the Cumberland make here. Scotch hematite made from Bilbao 
ore is again somewhat higher in price. 

There has been a further improvement in both the malleable iron 
and steel trades. As regards the former branch, orders are re- 
ported to be so plentiful that several of the makers have been 
declining fresh business, as they are not in a position to give 
delivery in the prescribed time. In thiscondition of matters prives 
have naturally moved upward again to some extent. Common 
iron bars are now quoted at £4 17s. 6d. ; best bars, £5 5s. ; angles 
and rivets, £4 17s. 6d. ; nuts, £4 12s. 6d. ; plates, £5 10s. ; and 
sheets, £6 13s. 9d., all less the usual discount of 5 per cent. There 
is also more appearance of inquiry for unbranded iron for the Indian 
market, and the price has advanced from £4 7s. 6d. to £4 11s, net. 
A great deal of additional work has been received by the steel 
makers for shipbuilding purposes. The current prices, less the 
usual trade discount, are, for angles, £5 12s, 6d. ; rivets, £6 2s. 6d. ; 
ship plates, £6 12s, 6d. ; and boiler plates, £7 2s. 6d. 

There is a very good business being done in the coal trade. For 
steam coals the demand is exceptionally brisk. Large contracts 
are being implemented for foreign railways, and the requirements 
of steamships, in the shape of bunker coals, are unusually extensive. 
Furnace coals for home use are also in brisk request, and prices of 
all sorts are firm. 

The colliers continue to agitate for an advance of wages. Their 
method is the restriction of the output, which is being attempted 
in certain districts by keeping Saturday, and in others Thursday, 
as idle days. The only eftect of their action hitherto has been to 
cause inconvenience at certain individual collieries, but the supply 
of coals generally appears to be sufficient for all purposes, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE attitude of the colliers in many parts of the district is 
causing a good deal of concern. On the one hand, we have a 
positive rush for our best steam coals to such an extent that, taking 
the Cardiff port as an illustration, fully 20,000 to 30,000 tons more 
coal could be shipped than are now shipped ; and on the other 
hand, colliers are getting ‘‘awkward,” and now that better prices 
are being had, take advantage of every little difficulty to “turn 
out.” A few days ago one of the Powell Duffryn pits was 
stopped by the men refusing to work because they were required 
to pay for the steel shield on their iamps. At Risca Colliery— 
London and South Wales Company—a dispute is pending witb 
regard to the payment for cutting coal, and a hundred men 
are out. At the Ebbw Vale Company’s collieries the colliers are 
still out, and prospects are dark; and in otber places I hear of 
rumoured action which, for the peace of the district and the men’s 
own welfare, I hope are only rumours. At Risca the good offices 
of ‘‘Mabon” are going to be brought to bear. The colliers of 
Tredegar have agreed to contribute towards the strikers at Ebbw 
Vale. This, too, is ominous, and shows the opinions of the men. 
It is fortunate for the district that u large number of the colliers 
on strike have gone to work in other pits. 

I have not seen any public reference yet to a fact which is of 
paramount importance to the welfare of the principality. It is this 
—good men are getting scarce. During the long depression of the 
coal trade numerous colliers—picked men, as a rule, energetic and 
saving—emigrated to America. The drain is now felt, and I should 
not be surprised has something to do with the special advance 
going on in coal, both in demand and price. 

Last week steam coal maintained its vitality, and in addition 
there was quite a run upon house coal, which was sent up 1s. per 
ton. The highest point now reached in steam coal is 11s. 6d., 
house coal 9s. Monmouthshire coal partakes of the improvement 
and sells for 9s. 9d. Ordinary steam coal is readily sold at 10s. 6d., 
and coalowners are more concerned in getting supplies from the 
Last week in Cardiff the 
situation could only be accurately described by stating that it was 
held as a piece of good fortune to get an order placed at present 
prices. Buyers are more pressing to buy than owners to sell. 

Newport coasting total last week was close upon 20,000 tons. 
Swansea exported 26,000; Cardiff maintains a fair average of 
170,009 tons foreign coal shipment. Patent fuel has advanced 
to 10s. Pitwood is firm at last week’s quotations and demand 
advancing. 

At the last examination for colliery managers’ certificates (South- 
west), held in Bristol, four obtained first-class, thirty-six second, 
and eight failed. ; 

The change for the better which began to characterise the steel 
trade, and, in fact, the iron trade as well, continues. I find that 
for old iron rails, scrap, and defective rails, from 2s. 6d. to 5s. ad- 
vance is now demanded, and this is always a good sign of improve- 
ment in the better class. Pig iron is much firmer in tone, and the 
advance maintained. Tin bar is also looking up. Rails are about 
the same, the quotations being still as low as £3 17s. 6d. for heavy; 
bars are at £4 12s, 6d.; blooms, £4 5s.; Bessemer bars, £4 5s.; 
Siemens bars, £5 2s. $d. 

Tin has fallen a trifle, but not sufficiently to weaken prices in tin- 


| plate, and the signs of increased prices for Rubio ore, and tin bar, 





will certainly keep up quotations, unless tin should again have one 
of its eccentric depressions, This week at the Exchange the tone 
was good, business brisk. Prices quoted were: coke, 12s. 9d. to 
13s.; Bessemer, 13s. to 13s. 3d. Siemens steel, coke finish, 13s. 3d. 
to 13s. 6d. Ternes are in less demand ; quotations, lowest, 23s, 3d. 
66,000 boxes of tin-plate left Swansea last week. 

The Britannia Steel Works were put up for sale this week. 
These were erected by Mr. D. Owen, but had only a short life, 


| though well built and fitted with first-class machinery. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Iy the West quietness still dominates the iron trade, whilst in 
the East, or Silesian district, it continues brisk and quite satis- 
factory. Here the twenty-seven furnaces, though they have vastly 
increased their capabilities and output of late, cannot quite keep 
ed with the consumption at the forges and foundries, and stocks 

ave disappeared, so it is proposed to put more furnaces into blast. 
The price is also good, Best foundry brands being noted up to 
M. 63 p.t. The steelworks are kept on night and day, and there 
is now a brisk trade for their output. e iron merchants of 
Breslau, Berlin, Posen, Stettin, and other large towns have cleared 
out their stocks of all that the convention has doled out to them 
for the current quarter, and are now crying for more, but the con- 
vention is rather hanging back, and does not appear to have settled 
what prices shall rule for the coming quarter, but M. 5 is the 
advance projected ; also all the factories using up iron are fully 
employed, so the rolling mills are able to work full time. Sheets 
have been advanced M, 10 p.t. for inland ; these high prices for 
domestic consumption enable the prices beyond the scope of the 
convention to be enormously reduced, and in this way competition 
is effectually combatted. 

As much cannot be said for the former, or Rhenish-West- 
agen district, where little change from last week has occurred. 

ig iron is lifeless, and in the near future little hope of an im- 


provement is visible. The works belonging to the combination 








produced 4000 t. more than the sales amounted to last month 
and stocks increased 11,000 t., which is in about the same pro- 
portion as the imports from England increase, which were 
32,566 t. in July, 24,454 t. in June, and only 15,111 t. in July last 
year; but this, it is calculated, does not press upon the market 
as yet. The foreign markets, judged trom this distance, all 
show a more cheerful state of things. From Belgium there js 
nothing new from last week to report. ‘The strikes do not 
appear to have been communicated to the French ironworks and 
collieries, and a few successful negotiations have rather raised 
the tone of the iron trade. The Fives-Lille Co. are reported to 
have secured the order for constructing 650 kom. of railway in 
the Argentine Republic, and the works of Anzin and Denain 
have received an order for 23,000 t. of steel rails for Portugal 
at 115f. p. t The autumn business has begun well in Austria- 
Hungary, and crude iron is in brisk request. The prices are all 
round firm, with a rising tendency in some articles, and foundries 
and machine shops are busy. In the Siegerland iron ores are 
in normal good request at unchanged prices; the output corre- 
sponds with the consumption, and no more. The domestic demand 
for spiegeleisen could be better, but as the price at the works has 
now got down to M. 52 p.t. for the 10 to 12 p.c. grade, it permits 
of sales to England for higher grades, which is helping a little. 
The prices are firm, and the furnaces have work till the close of 
the year. The figure obtained for the 10,000 t. order for America 
was so low, that only if the furnaces work well all the time will 
there be the barest profit. So far in August, the sale of forge pig 
has not revived as was hoped; nevertheless, prices have been 
tolerably well maintained, and Siegerland good brands are again 
noted at M. 46 to 47 p.t. The sale of Bessemer sorts continues 
slow at M. 49 to 50, while basic pig is a little more lively at 45 p.t. 
As the foundries are mostly pretty full of work, foundry pig moves 
off regularly, and is firm and unchanged in price, at 51 to 57 for 
the three Nos.; Luxemburg forge is 39 to 40 p.t. There is a little 
better inland call for wrought merchant iron, Dut stagnation 1s the 
rule for the export trade, though some will have it that it is 
gradually becoming a little better than it has been. The irregularity 
with which specitications drop in makes it difficult for the mills to 
keep steadily at work, although contracts exist into the fourth 
quarter. The sectional mills keep busy, For reasons before 
given, the hoop trade is in a hopeless state at present, though the 
nominal base quotations are still 135 to 137°50 p.t. Plates con- 
tinue in good request, though in July both production and sales 
were somewhat less than in the previous month, but prices keep 
up well. The output was 10,295 t. against 10,887 in June; the 
sales were 10,210 against 10,960 in June; and the fresh orders were 
9143 against 9543 t. in June. The sheet mills are less well off, 
and prices will not advance, nor is it to be expected, with a con- 
stant over-production, and still an increasing number of trains 
being set to work. Siegerland sorts are noted M. 146 to 150 p. t., 
and there buyers are coming forward a little less shyly in order to 
cover their autumn and winter requirements of the thinner sorts. 
After all, the wire rod syndicate was not broken up at the last 
meeting for the express purpose of doing so, and it is to remain in 
operation till November 28th, when hopes are entertained that it 
may be continued, if on a fresh basis; but this has had no influence 
at present on the melancholy condition of this branch, which 
remains as last reported. Meanwhile, wire nails have receded to 
the old non-paying prices. The machine shops, especially those 
engaged on marine work, are, as a rule, well employed. The yards 
are just now consumers of forgings, but already the ghost of 
English competition is alarming the makers, The new waterworks 
everywhere being established—a great desideratum for a long time 
pening the pipe foundries well on, but prices are exceedingly 
ow, so the usual panacea—a founder's convention—is proposed; 
but with 500 petty toundries this seems almost a mockery. Com- 
plaints in the press are constantly heard that the public does not yet 
seem to have thoroughly imbibed the idea thatconventions alone can 
make the people happy. Perhaps in this case none are so blind as 
those who won't see. This is taking place at the same time that the 
machine makers and other industrials are appealing to the Minister 
of Commerce to interfere with and regulate the doings of the 
wrought iron convention. He is not, however, very likely to take 
action on the protest, because directly and indirectly a vast capital 
is at stake in connection with the convention, and the general 
public is too supine to go into the subject on its merits, or rather 
demerits. The wagon factories are full of work, and driblets are 
constantly flowing into them from the States, The steel works 
are only moderately busy on heavy work, The news from Belgium 
is that no tangible proposition has as yet come from England with 
respect to the International Rail Convention. 

A new cruiser, named the Sperber, has just been launched at 
Wilhelmshaven, 








LAUNCHES AND TRIAL TRIPS. 


THE s,s, Chamois, 265ft. long by 37ft. beam by 1&ft. 6in. depth 
of hold, having engines 2lin., 33in., and 54in., by 36in. stroke, was 
taken on her trial trip on the 21st inst. She has been built by 
Messrs. Doxford and Sons for Messrs. Jackson Brothers and Cory, 
of London, under the inspection of Messrs. Flannery, Bagzgallay, 
and Johnson, and on the trial trip the machinery ran very satis- 
factorily, driving the vessel at the speed on the measured mile of 
11? knots. The vessel proceeded to her loading berth immediately 
after her trial. 

The steamer Theresina, one of the Red Cross line, owned by 
Messrs. Singlehurst and Co., of Liverpool, went out on an official 
trial trip on Monday. The vessel has been laid up for some time 
having her engines converted to triple-expansion, and a new boiler 
fitted, and considerable alterations made to her accommodation, a 
new topgallant forecastle having been erected, containing all rooms, 
&e., for tiremen and sailors. The midship house has also been 
extended, and a complete new saloon fitted up amidships, hand- 
somely panelled in cedar wood. During the run on Monday the 
machinery gave every satisfaction, the engines indicating 750-horse 
power, and working with great regularity, the vessel going 11 
knots. The work of converting, &c., which has been carried out 
by Messrs. David Rollo and Sons, Fulton Engine Works, Liverpool, 
contains several novelties, notably the fact that, although the 
power has been increased fully 50 per cent., the machinery space 
has been reduced. The engines have been converted by fitting 
three cylinders 19in., 30in., and 48in, diameter, and 30in. stroke, 
the high-pressure and middle-pressure cylinders being fitted with 
piston valves, while the low-pressure has a double-ported slide valve, 
of the design patented by Mr. Thom. The boiler, which is of 
steel, is 14ft. 10in. in diameter, by 10ft. 9in. long, and four of 
Purvis’s patent ribbed furnaces, fitted with patent venetian air 
valve fire bars. The working pressure is 160 1b., and all the ma- 
chinery has been made much in excess of the requirements of the 
Board of Trade for that pressure. The dimensions of the vessel 
are:—Length, 240ft.; breadth, 31ft.; depth of hold, 18ft.; gross 
tonnage, 1002, The work has been done under the superintend- 
ence of Mr. G. Hepburn, consulting engineer, and Mr. Isaacs 
marine superintendent to the company. 


The s.s. Antrim, recently launched by Macllwaine, Lewis, and 
Co., Limited, for the Antrim Iron Ore Company, went down 
Belfast Lough for tria! on Tuesday, August 28th, the mean of 
several runs on the measured mile giving a speed of over 11} knots 
per hour. The Antrim is built of steel, and is specially adapted for 
the coasting trade, having water ballast in double bottom, and in 
peak tanks, Her dimensions are 174ft. by 26ft. by 13ft. 5in., 
moulded, and she will carry about 600 tons dead weight. 
The engines, which were supplied by the builders, are triple com- 
pound, 17in., 27in., and 44in. diameter, and 30in, stroke, with 
three cranks, steam at 1601lb. pressure being supplied by a large 
three-furnace boiler. ‘The machinery worked in the most satis- 
factory manner, and steam was easily maintained at full working 
pressure. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, Aug. 16th. 

'TuE value of the metallic products of the United 
States for 1887, as just published, is 250,419,283 
dols, The value of the pig iron at furnaces is 
122,000,000 dols., in round figures; copper, 
21 000,000 dols.; gold, 33,000,000 dols. ; silver, 
dols lead, iy, ,463,000 dols.; zine, 
4, 782, 800 dols. of anti y was 
75 tons, worth 15,5 Hy?) om The production of 
manganese was 34, 524 tons; the production of 
chromium, 3000 tons; uicksilver, 33,825 flasks, 
worth 1,429,000 dols. The interior iron makers 





are more active than the markets along the coast. 
The sales of pig “— last week were 2000 tons, at 
4°30c. to 4° 


ore ts closed firm at 16°80c, 
Exports last ol 672,1281b. Total since January 
Ist, 25,074,130 lb. , against 7,842,808 lb. last year. 
Exports of cop er matte and ore, 38,741,554 lb., 
against 22,919,829 lb. last year. it is impossible 
to throw any further light upon the c — situa- 
tion. The packers and canners are heavy pur- 
chasers of tin-plate, and prices have been marked 
up a little. e tin- -plate market closed stro 
at 21°60c. for August, to 20°90c. for October an 
November. 

The American iron trade is in an unsettled con- 
dition, owing to the low stocks at furnaces and 
mills and in consumers’ hands, and the anxiety 
of buyers everywhere to purchase at the right 
time. The cause of the anxiety is that higher 
prices are looked for when the legitimate require- 
ments of the trade shall be covered. No one is 
willing to cover at present; every one is buying 
in a retail way. Prices continue weak, but it 
would take only a slight demand to frighten a 
great many buyers on the market. Steel rails 
are quoted here to-day at 29dols, at mill. Rail- 
road building is attracting a little attention. A 
great deal is said as to what is likely to be done 
during the coming winter and spring. The pig 
iron output is a little over 17, tons per day. 
The demand for wire rods is quite active, but the 
bulk of the demand is met from other sources. 
Outside of iron there is a healthy condition of 
trade. The lumber industries are disposing of 
more than is usually sold during the summer. 
Engine-building is very active. A great many 
establishments are taking out old engines and 
boilers and putting in new. This has been made 
rn by the low margins and close competi- 
tion. e coal-producing interests are busier 
than they have been for years in midsummer. 
The production of the anthracite regions for the 
last week was 800,000 tons. All the mines 
throughout the country are being run to nearly 
their full capacity. This is due to the fact that 
prices are always lower in suinmer than in cold 
weather. The manufacturers, railroad companies, 
and householders are all anxious to secure sup- 
plies before the September and October rush 


comes on. Anthracite, in consequence, has been 
advanced dc, Bituminous has advanced 
about 10c, 


The politicians are preparing to furnish the 
people with a grand political circus, There is 
greater uncertainty as to the results this year 
than ever before in American history. The 
Republican party are determined to regain pos- 
session of the Government. They have tagging 
at their heals several small parties, one demand- 
ing restriction of foreign emigration, another the 
Temperance party, both of which are able to turn 
a few electoral votes. The Democratic party, 
having control of the Government, is in a position 
to command the most valuable political sources, 
There is a strong sentiment among the conserva- 
tive and thinking classes of the country in favour 
of tariff reform. Of late years a variety of com- 
binations have arisen, such as trusts and syndi- 
cates, which have forced prices up in many 
instances, and have restricted competition in a 
way which people at large regard as inimical to 
their best interests. This sentiment is wide- 
epread, and will carry a great many votes to the 
aed in power. The financial situation of the 

Jnited States is strong, but curtailment is con- 
stantly going on in the volume of the circulating 
medium, This will in time produce injurious 
results, Most of the panics which have swept 
over the country in past years have been due to 
the inability of business men to make settlements, 
and this was caused by the refusal of the banks 
to di t the cial paper. There is less 
risk of a recurrence of this danger now than 
at any time, because of the greater rapidity with 
which exchanges are made and financial opera- 
tions conducted, but the danger still exists. 
There are now nearly 1000 national banks scat- 
tered over the west and south, when ten years 
ago they were scarcely known to exist. There 
are now 100,000,000 dols. loaned in these new 
regions to assist in the development of the country 
where a few years ago money could not be had at 
any price. 











NEW COMPANIES. 


bas following companies have just been regis- 





Acklam Iron Company, Limited. 


This company was registered on the 15th inst., 
with a capital of £100,000, in 1000 shares of £100 
each, to acquire the Acklam Tronw orks, purchased 
7 Thomas Kirk and others, under an agreement 

dated 7th August, 1888, and made between 
Edward Backhouse and others, bankers, of Dar- 
lington, The first subscribers are :— 


Share 
*A. J. Dorman, Rushport Hall, Saltburn-by-the- 
Sea, steel and iron manufacturer. . 
T. Wrightson, Norton Hall, Stockton-on- Tees, 
engineer 40 ° 
*T. Kirk, Preston- -on- Tees, jronmaster S 1 
F, _MeBain, Amber House, Saltburn-by- the- “Sea, 


Ke C. "pales Norton’ House, ‘Stockton-on- “Tees, 
shipowner 1 
v » Watts Grove Hill, “Middlesbrou h, “engincer 1 
Royal Exchange, Mi dlesbrough, 
Vaeauk accountant “i 1 


There is not to be less than ineal nor more than 
five directors of the company ; qualification, shares 
of not less than £1000 of the nominal share capital 
of the company. The first directors are the sub- 





scribers denoted by an asterisk and P. C. Gilchrist, 
of 101, Palace-chambers, Westminster. The com- 
pany in general meeting will determine remune- 
ration. 





Bowden Machine Gun and Ammunition Com- 
pany, Limited. 


This company was registered on the 15th inst., 
with a capital of £ , divided into 600 shares 
of £5 each, to purchase the letters patent granted 
to John Bowden on the 5th of October, 1 7; to 
conduct and carry on, in the United a and 
elsewhere, the trade and | 
turers, vendors, and dealers in re Sa and other 
guns, ammunition, &c, ‘he first subscribers 


are :— 

Shares. 
J. Bowden, Lyndhurst street, Cardiff, patentee 
A. L. . Ona, 236, Cowbridge-road, Cardiff, mer- 


1 

1 

4 , ~ i Eaton- -place, Cardiff, ‘mechanic ;. 1 
K. J. Rowles, 42, Lyndhurst-street, — 
mechanic .. os : 
1 

1 





G. Horsey, 26, Sophia-street, Cardiff 
R. Mill. 29, De Burgh-street, Cardiff 
c. Rowles,. 18, Eldon-street, Cardiff.. 


Registered without articles of association. 


Registered office: 18, Fulham-place, Padding- 
ton, W. 





Cardiff Tin Stamping as Enamel Company, 


emit 


This company was vatinnel on the 15th inst., 
with a capital = £2000, in £10 shares, t to carry on 
the b 8, d plate, and 
hollow ware podee aml tin stampers and 
decorators, galvanisers, &c. The first subscribers 
are :— 





Norton 
manu- 


A. E. Hackvale, Queen Grange, Chippin, 1 
E. T. Laycock, 1, Tudor-terrace, Cardiff, 
facturer . 1 
J. G. Gunn, “64, ‘Bt. *Mary- -street, * Cardiff, ac- 
countant 1 
7 Cousins, 76, “Bt. Mary- -street, ‘Cardift, "soli- ‘ 
citor .. oe ee 
H. W. Parker, Cowbridge-road, | Cardi. 1 
T. John, Peterstonesuper, farm 1 
. = Bryant, wa -—~ pee Bath, leather 1 ‘mer- : 
chant... 


Registered without out ili: 


Economic Heating and Ventilating Apparatus 
Company, Limited. 


This company was registered on the 15th inst., 
with a capital of £10,000, in £1 shares, to pur- 
chase all the rights, claims, and privileges of 
patent No, 7113, May, 1887, now belonging to 
the Rev. John Horne, of Hallam Hall, Clevedon, 
schoolmaster. The first subscribers are :~- 

Shares. 

7 seg Coleridge, Clevedon .. .. «. os 

Coats, Grange, Clevedon... aa we 
iE B. Ellon, Clevedon Court, Somerset . 
C. Hill, Clevedon Hall, Somerset oi «6 
J. 8. Newmann Glendale, Clevedon 
z Sheldon, lead works, Bristol, lead smelter 

D. Wills, J.P. ., Castle Green, Bristol . ee 


Diventont qualification, twenty pan 
of the regulations of Table A apply. 


at a te tt et tt 


Most 





Paragon Steel Casting Works, Limited. 


This company was registered on the 20th inst., 
with a capital of £6000, in £1 shares, to a “ra 
the letters patent No. 8277 granted to Wil 
Jukes on the 9th June, 1877, and to ante. po 
business as mechanical engineers, smelters, 
founders, and workers in metal. The subscribers 
are :— 


8) 
R. Jarvis, 5, Robert-street, Adelphi, advertising 
contractor : os 1 
J. Luttman, 9, "New Broad- street, accountant 1 
R. Condy, 6, Duke- street, Adelphi, merchant 1 
J.C. Musgrave, 1, Gresham-buildings, merchant 1 
E. M. Mallett, 11, Bond-court, Walbrook, ac- 
coun’ 1 
E. — 86, Leadenhall- -street, commission 
1 
1 


WT Tipper, 8, Balfour-street, W., merchant |. 


Messrs. John Luttman and J. C. Musgrave are 
appointed managing directors. The company 
in general meeting will determine remuneration, 


Redruth Foundry Company, Limited. 


This company was registered on the 20th inst., 
with a capital of £10,000, in £5 shares, to carry 
on business as engineers, founders, implement 


makers, &c. The subscribers are :— 
Shares. 
—" Shellew, Redruth, farmer .. -- 40 
vy. C. Wicket, Redruth, brewer company 30 
A.  Carkett, Redruth, builder «we ee 
W. H. Treseder, Redruth, grocer ce ee ce os 5 
J. ‘Treseder, Redruth, Seer 
R. Nettell, Redruth, grocer .. eo 10 
T. C, Peter, Redruth, solicitor .. 5 


The number of directors is not to be less than 
five, nor more than nine; qualification, £150 in 
shares or stock. The company in general meet- 
ing will determine remuneration, 





Walter Sewage Purification and Utilisation 


rocess, Limited. 

This company was registered on the 16th inst., 
with a capital of £10,000, divided into shares of 
£10 each, to purchase letters patent, inventions, 
rights, and privileges in connection with improved 
processes for the purification of all waste or foul 
water, or substances, and to carry on, in the 
United Kingdom, the manufacturing of artificial 


manure, Xc. The first subscribers are :— 
Sh 
E. B. C. Clark, C.E., Connaught Mansions, Vic- 
toria-street, 5.W. 


R C. Child, 101, Leadenhall. street, ‘BC, ac: 
countant . — 

H. Wollheim, 446, Strand, W C. as * chemist - 

Ww. = —_—* 16, King- -street, Cheapside, E.G. 
solic’ 


20 


1 
1 
A, Wollheim Town ‘Hall, Westminster, architect 
and surveyor 1 
L. Taylor, Grosvenor Cottage, "Hoe- -street, ‘Wal- 
thamstow, 1 
W. J. Smith, 18, Foxberry-road, Brockley, 8. E., 
accountant .. .. .. . eo 1 


Registered without pare authites ~ asso- 
ciation, 





THE PATENT JOURNAL. 


Condensed from the Journal a the Commissioners of 
Patents, 


Application for Letters Patent. 

*,* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics, 

75524. Sewine Macuines, B. Willcox.—(The Willcox 
and Gibbs Sewing Machine Co., United Stutes.)—22nd 
May, 1888,—(This application having been originally 
included in No. 7552, dated 22nd May, 1888, takes, 
under Patents Rule 23, that date.) 


17th August, 1888. 
1,859. ALuminium, F, W. Gerhard and T. Bantock, 





“Sie ton. 
11,860. Dovoonsrene, F. W. Gerhard and T. Bantock, 

Wolverhampton. ’ 
11,861. Catcium, F. W. Gerhard and T. Bantock, 

olverhampton. 


11,862. ForEWARNING Foo Siena, A. Wilcock, Dews- 


11,865. FasTENER for Laces, Corps, &c., H. Thomson, 
en, 
11,864. Lusricators, R. and W. Marchant, Man- 
chester. 
11,865. Locks of Canats, &c., R. Bradshaw, Man- 
chester. 
11,866, Invis1BLE Boor and Suor Cx1oas, T. G. Usher, 
Sheffield. 
11,867. Compinep Sgat and Time InpicaTor, I. Green- 
bury, Edinburgh. 
11,868. SHeep SHEARING, &c., D. I. Mackay, Glasgow. 
ll, "369, COMBINED PENCIL, &e., G. H. Twigg, Bir- 
mingham. 
11,870. !xveLores, C. Loversidge, Sheffield. 
11,871. Rar_way Foa Sicnatiinc, W. P. Mara, 
ondon. 
11,872. CompineD NexEpLe Case, &c., J. Darling, 
gow. 
11,878. Paptocks, A. Vaughan, Bloxwich. 
ll, 874. Lire-savinc Apparatus, W. M. Simons, Not- 
tingham. 
11,875. SeparaTinc Butter from the other parts of 
Cream, Countess R. Ventura, London. 
11,876. New Game, F. and H. Reason, London. 
ll, "877. RAILWAY Trains, W. Birch, Manchester. 
11; 878. SPRING Point SUTURE Culp, F. F. Lee, Salis- 


bury 

ll, 87s, Rirves, &c , C. O. Ellis and E. W. Wilkinson, 
Birmingham. 

11,880. AERATED ALCOHOLIC BeveraGes, J. Richard- 
son, Harrogate. 

11, 881. ANTISEPTIC JUTE Dressincs, J. F. Anderson, 
Dundee. 

11,882. Hook and Eye, J. Phillippo, London. 

ll, 883. SeEwine MAcHINES, F. H. O. Jerram, London. 

11,884. KNIFE- CLEANING APPARATUS, a Wilson, 
Glasgow. 

11,885. Cases for the Carriace of Botties, &c., J. 
Dawson, Manchester. 

11,886. Pepa for VeLtocipepes, J. Y. Betts, 
Coventry. 

11,887. Rea Ous, &c., J. Casthelaz and 8. Bruere, 
Manchester. 

11,888. Macuivery for Compressinec Air, W. H. North- 
cott, London. 

11,889. Winpow Fastener, E. Wilkinson, Blackpool. 

11,890. Ercuinc, &c., C. R. Bonne.—({L. Schaeser, 
Germany. 

11,891. Enve ore, £. Williams, Llanllyfni. 

11,892. SiaNaLtinc in Raitway Trains, J. Beech, 


radford 
11,893. Taps, &c., J. Newton, Longport. 
FEEDING ‘Mais for Looms, J. "Yeadon, Brad- 


11,894. 

ford. 

11,895. Boots, Saogs, &c., M. W. Utting, Liverpool. 

11,896. MEASURING ANGLES, M. ~ + Oldham. 

11,897. ELecrricat Inpicators, O. B. Shallenberger, 
Rochester, U.S. 

11,898. ELECTRICAL InpicatTors, O. B. en 
Rocheste ter, 

11,899. ae Fire ALAar™M and InpicaTor, N 
Knowles, London. 

11,900. Hurricane Lanterns, H. W. Wright, Bir- 
mingham. 

11,901. Ticket Issuer, R. I. Tasker, London. 

11,902. MeasurING FLUu1Ds in Bortigs, &c., J. Condon, 
London. 

11,903. Preparine Souip Bopres for GENERAL ARTIS- 
Tic EMBELLISHMENT, J. E. Knox, London. 

11,904. Sappies for Bicycies, &c., J. Richardson, 
London. 

11,905. Post Carns, H. Johnson, London. 

ll, '906. DETERGENT Liquip, H. F. Harcourt, London. 

12, "907. Hanp-useD SEWING NEEDLEs, V. Millward, 


mdon. 

11,908. Fiusnixc Apparatus for WaTER-cLOsETS, &c., 
W. Stock, London. 

11,909. PortLanp Cement, J. W. T. Stephens and R. 
Clark, London. 

11,910. AmmuNiTION Hoists for OrpNaNcE, J. Vavas- 
seur, London. 

11,911. Drrectine the DiscnarcEe of OrpNancE, H. H. 
Grenfell and C. A. McEvoy, London. 

ee Hypravutic Lirts, D. C. Thomas, 

mn 

11,913. Grapnets, F. R. Lucas, London. 

11,914. Disconnectinc Gas and WarTer Mainxs, J. W. 
Helps, London. 

11,915. Courtine Nozzies to Gas Receptacies, L. 
Chapman, London. 

11,916. WasHING Piates, &c., J. Grant, London. 

11,917. Transmission of ELECTRIC ENERGY, J. G. 
Lorrain, London, 

11,918. Dryinc Cergats, W. A. Gibbs, London. 

11,919. Sxeets of Music, L. Cohn, London. 

11,920. Uritisinc Steam and Water, H. H. Lake.— 
(A. D. Haverkamp, Holland.) 

11,921. Harvesting Macuines, J. Howard and G. 
Gibbs, London. 

A. C. Herring, 


11,922, Harr-DRYING APPARATUS, 
ndon. 
11,923. HanpLes for Buistrourires, &., W. Walb, 
London. 
11,924. Rartway Carriaces, J. O. Tournier, London. 
11,925, ELectricat Switcnes, H. W. Edlin, London. 
11,926. Basic Leap CARBONATE, &c., W. E. B. Blen- 
kinsop and F, M. Lyte, London. 


11,927. AsceRTAINING the TEMPERATURE of “ SiLos,” 
T. Crawford, London. 


18th August, 1888, 
11, a. Dossizs, H. Robinson and J. McGraw, Man- 


ll on. 
Lond don. 

11,930. Burton ATTACHMENTS for GLoves, 
and P. A. Martin, Birmingham. 

11,931. Cigar Ho.pers, J. Jackson and P. A. Martin, 
Birmingham. 
11,932, Wappine fur Guns, &c., E. O. Almquist, Man- 
chester. 

11,933. BEAN-SHELLING Macuine, G. Salter and F. R. 

aker, Birmingham. 

11,934. ee Le Brooms to their Hanp.gs, A. Varney 
and W. H. Aston, Birmingham 

11,935. Drop Box Looms, C. Hahlo, C. E. Liebreich, 
and T. Hanson, Halifax. 

11,936. CARRIAGE AXLks, J. Grice, Birmingham. 

11,937. Drivinc Dynamos, F. C. Lynde, Manchester. 

11,938. Jacks, G. Haworth and 8, Fallows, Halifax. 

ll, — gona ee Mera .tic ALLoy, H. Ostermann 

mdon. 

ll, “940. New Metauuic A.toy, H. Ostermann and C. 
Lacroix, London. 

. Non-MAGNETIC METALLIC ALLOY, H. Ostermann 
and C. Lacroix, London. 

11,942. TyPe-wriTers, J, Gardner, Manchester, 


ELEcTRIcAL InpicaTors, G. Binswanger, 


, J. Jackson 





11,943. Sream Enornes, E. K. Dutton.—(7he American 
‘Bngine Company, United States.) 

11,944. Apparatus for Revectixa Susstitutes for 
Com, , C. Ingrey, London. 

11,945. Bun Coxp Fastener, L. Lihn, Barmen. 

ll, 946, Briquettes, A. Dauber, Barmen. 

ll, '947. LACING TOGETHER Jacquarp Carbs, R. Reid 
and J. Fisher, Glasgow. 

11,948. Compine the Frinoges of Doyuies, &c., R. 
Reid and J. Fisher, Glasgow. 

11,949. Dress Improvers, J. Teufel, London. 

11, i280. Ticker Hopers for Rarway Tervucks, J. Sime, 


on. 

ll 961. Securine Lips of Caszs, T. Humphreys, 8. J. 
Heys, and 8. B. Taylor, Sale. 

11,952. Saws, J. Donkin, Birmingham. 

11, "953. RaILwaY CARRIAGE Wixpows, G. Lowry, 
Barnsle ley. 

11,954. Savine Lire from am ©. T. Elliott, London. 

11, "055. Tors, G. Fischer, Berlin. 

ll, 956, — for BricuTeninc Yarn, P. Lochtin, 


mn 

11,957. Benaceanens Macutnes, B. Schuchardt and 
H. Schiitte, Birmingham. 

11,958. STeaM- -BOILERS, H. Gourlay, London. 

1l, 959. Corset, E. Haughton, Upper Norwood. 

11, (900. Guipe Framina of Gas-HoLpers, 8. Cutler, 
Lo 

11,961. Stencn Traps for Garpens, &c., J. Sleigh, 


mdon. 
11,962. Firrines for Biixps, G. 8. Marshall, Birming- 
ll, =. ; ee Raitway Systems, M. H. Smith, 


ll 964. ‘Hocome Dentists’ Excavatine Burs, F. H. 
Halla llam, London. 

11,965. ELECTRIC Apparatus, J, Cerpaux, P, Borre, 
and L. Maertens, London. 

11,966. Wixcn Mecnanism, W. Horseman and J. Perry, 
London. 

11,968. OpentnG Borr.es containina Liqvuips, F. Fos- 
ter, London. 

11,968. Fire-arms, T. 8. Heffer, London. 

11,969. Kits for Roastine Cement, &c , 


ndon. 

11,970. Macazine Rirve, Baron de Overbeck.—(V. von 
Schoenberger, Vienna.) 

11,971. Wa.xkine-stick Sgeats, H. R. W. C. Eppen, 
London. 

11,972. pre Pepats for Cuurcu Orcans, H. Ford- 

ham, London. 

pe 973. VEGETABLE Fisres, G. F. Redfern.—(E. F. 

Spence, Holland.) 

11,975. Cop Tubes for Spinpizs, J. B., G., and J. B. 
Swailes, Manchester. 

11,976. WatcH Protector, G. Bland, Woodford. 

11,977. Busties, H. 8. Stokes, London. 

11,978. Metay Castines, A. C. Cole.—(C. H. Wilder, 
Onited States.) 

11,979. Mera Castines, A. C. Cole.—(C. H. 
United States ) 

11,980. Metat Castincs, A. C. Cole.—(C. H. Wilder, 
United States.) 

11,981. Looms for Weavinc, T. M. Southwell and T. 
W. Head, London. 

11,982. TorPepo Boats, Launcues, &c., J. B. Whit- 
greave, London. 

11,983. Stream Borrer, J. A. Eno, London. 


F. Siemens, 


Wilder, 
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11,984. CLeaninc Boots and Sxogs, A. Stanton, 
Northampton. 

11,985. Wire HeaLp makInc Macuines, J. Appleyard, 
Bradford. 

11,986. Game for CuitpreNn, G. F. Lutticke, West 
Brighton. 

11,987. Wire Drawine, G. Christie and A. Dunlop, 
Ow. 

11,988. Pore Srrinc Depressor, &c., W. T. Toms, 
Newbury. 

11,989. Propuctnc WRINKLED Gass, W. J. Blenko, 


11,990. Looms, T. Kendray, Halifax. 

11,991. Racks for Wispow Bursp Corps, J. W. 
Saunders, Bi mingham. 

11,992. Manuracturr of Lint, J. E. 8. Thornhill and 
T. Forknall, Manchester. 

11,993. Macuines for KniT11Nno Stock 1Nes, W. Harrison, 
Manchester. 

11,994. Damp-proorine for FounpaTionxs, 

ington. 

11,995. Distance Inpicators for Carriaces, G. B. 
Smith, Birmingham. 

11,996. Back-stop Motion for DRawinG-FRAMES, E. 
Nicholson, London. 


J. Cundall, 


11,997. Rapip_y Precipitatine Soups, T. G. Hardie, 
Burnley. 

11,998. DovBLE-ToncvED Buckie, J. E. Fowler, 
‘elt 


11,999. Gas Burners, W. Poore, London. 
12,000. WHisTLe for Toy Locomorives, R. Edgar, jun., 


Glasgow. 

12,001. Soap for Distnrectinc Purposgs, J. Crossley, 
Liverpool. 

12,002. PLant Protectors, H. R. Bridson, London. 

12,003. Suips, A. Andrews.—(Z. L. Kitchingman, 
Melbourne.) 

12,004. Firne-escare and Lowerine Apparatus, O. F. 
Washburn, London. 

12,005. UmBre.ias, F. D. Stammers, London. 

12,006. Gas Suppty Reouator, J. E. Anderson and 
Perken, Son, and Rayment, London. 

12,007. PorTaBLe and Foipine Tastes, J. Berry, 
London. 

12,008. REFRIGERATING, A. Glasson, London. 

12,009. Lamps for VeLocipepEs, H. Lucas, London. 

12,010. Exectric Siegnat Lantern, C. F. E. Berg.— 
(The Firm of Keiser and Schmidt, Berlin.) 

12,01). Opraintne Copigs of Writrxe, B. J. B. Mills. — 
(H. B. Thompson, United States.) 

12,012. Car Boptgs, J. T. Goodfellow, London. 

12,013. Cop-LiveR O1L, D, A. Davis and J. A. Hicks, 
London. 

12,014. Rack, A. M. Clark.—(7. Back, United States.) 

12,015. Unnairine Hives, J. Palmer, London. 

12,016. Sturrinc Boxes, H. Gourlay, London. 

12,017. Pipe Joints, H. M. Ramsay, London. 

12,018. Pipe Joints, H. M. Ramsay, London. 

12,019. Cork Compressor, A. Schiinemann and C. 
Spindler, London. 

12,020. Oi, Houper, J. F. O. Larsen, London. 

12,021. DistrisuTING BaLiast and similar MATERIAL, 
C. Rowland and C. Polyblank, London. 

“ee Meta Pipes, F. E. and A. 8. Elmore, Arma 
side. 


2lst August, 1888, 


12,023. CHarity Box, M. Negro, London. 

12,024. Hotpine Roxts of Paper, H. J. Allison.—( The 
Merchants’ Roll Paper Printer and Cutter Company, 
Incorporated, United States.) 

12,025. Fasteners for the Curtains of CARRIAGES, 
H. J. Allison.—(W. M. Buchnau, United States.) 

12,026. Air Mattress, J. R. Hargin, London. 

12,027. CENTRE-BOARD fur Yacuts, C. C. Longridge, 
Manchester. 

12,028. Macaines for Settina Carps for CarpinG 
Fipres, J. Hayley.—(/. A. Fuller, United States.) 

12,0:9. Piston Packine Rine, J. Turnbull, jun, 
Glasgow. 

12,030. RING-SPINNING, 
Eadie, Manchester. 
12,031. OpeninG and Cosine VaLves, F. T. Schmidt, 

Keighley. 

12,082. Winner for Hoipinc Fisuine Lines, W. 
Sealey, Redditch. 

~ 033. BREECH-LOADING HAMMERLESS FIRE-ARMS, J. 

8. Heath, Aston 

12,034. Seats of Rowine Boats, J. and J. C. Broome, 
Manchester. 

12,0385. Grinpinc Fiats of Carpinc Encines, J. 
Thompson and T. Barker, Manchester. 

12,036. BorrLe and Storrer, A. A. Day, London, 


&c., Macuings, P., R., and J. 
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12,037. Matrress Frames, I. Chorlton and G. L. Scott, 
Manchester. 
12,0388. Sheet Metat Structures, W. Orr and P. 8. 


rown, 4 

12,039. Lockine Rartway Carriace Doors, E. Hol- 
landers, Southsea. 

12,040. Cream Separators, J. F. Duke, London, and 
M. R. F. Macpherson, Manchester. 

12,041. Sprinc Forxs for Bicycies, J. H. Herbert, 
Wolverhampton. 

12,042. Furniture and other Castors, J. Parry and F. 
J. Wythes, Birmingham. 

12,048. Frre-Escares and Hoists, J., E., and A. 
Shutt, Birm: " 

12,044. Osrarninc Fast or Stow Speep, A. E. Sym- 
monds, a. 

12,045, Washine Marerrats, L, Grave, London. 

12,046. Nut Locks, H. Cullabine, Sheffield. 

12,047. Harr Fanric, W. 8. Laycock, Sheffield. 

FasTENeR for Bevts, J. S. Rompler, London. 

. Crossinc, J. 8. Toppan, G. B., and M. M. 8. 

Marsh, London. 

12,050. Dress Prorsctor, E. Lange, London. 

— Savino Papers, V. Baron and J. Demode, Lon- 


on. 

12,052. Pins, E. Leak and H. Aynsley, London. 

12,053. ALLoy, T. Slater, London. 

12,054. Ispuction Currents, E. Liebert and 8. A. 
Rosenthal, London. 

12,055. Wixpow Sasues, C. K. Steane, Birmingham. 

12,056. Lamps, W. Barnwell, Birmingham. 

— SrratNer for Teapots, W. Dickson, Birming- 


m. 
= Brackst, H. E. C. Peacock and R. E. Leech, 
7D. 


01 

12,059. SautTties, T. Cooper and W. Tew, London. 

12,060. Steam GENERATORs, G. rr, Liverpool. 

12,061. Curmyey Pots, M. Smith, Halifax. 

12,062. Mitx Can, 8. Barnett, London. 

12,063. ELecrricaL Typr-writers, A. J. Boult.—(J. F. 
McLaughlin, United States.) 

12,064. ELectricat TyPr-wrirers, A. J. Boult.—(J. F. 
McLaughlin, United States.) 

12,065. ELecrricaL Type-writers, A. J. Boult.—(J. F. 
McLaughlin, United States.) 

12,066. ELecrricat Type-writers, A. J. Boult.—(J. F. 
McLaughlin, United States.) 

12,067. Castors for Furniture, R. H. Elgood, London. 

12,068. Stoprace of Leaks in Water Pires, F. H. 
ty London. 

12,069. FouR-wHEELED Carriaces, A. G. Mulliner, 
Liverpool. 

12,070. Unper Vests, &c , R. T. Sambrook, London. 

12,071. Forxs for Coxe, C. Reinlinder, London. 

12,072. Vatve Cocks, A. P. Howes, London. 

12,073. Lurrine Patients, O. Hass, London. 

12,074. Exrractinc Gop, &c., from Ores, Le Comte 

E. de Rottermund, London. 

12,075. Steam Generators, &c., J. W. von Pittler, 

London. 

— Sream Enorves, J. and J. R. Richardson, 

1 

1 

1 


London. 
2,077. Cotumn Musicat, &c., Toy, F. A. Sommer, 
mdon. 
,078. Umprecias, H. A. Fleuss, London. 
2,079. Locxrnc STEREOTYPE Piates, H. Fietsch, jun., 
and D. W. Ryan, London. 
12,080. Boots and SHozs, H. H. Lake.—(G. Bresse, 
Caneda. 
12,081. ADMINISTERING MepictINE to Pouttry, &c., A. 
Smith, London. 
12,082. Routine Cicars, J. Y. Johnson.{C. W. Boman, 
United States.) 
12,083. Screw Proprecters, C. A. V. de Vismes, 
London. 
12,084. Toot Hotpers, H. H. Lake.—(F. F. Campbell, 
United States.) 


07 
7! 
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12,085. Burxps, W. and J. Hill, Dover. 

12,086. Hotpers or Easets for Pxotocrapns, H. 
Whitfield, Birmingham. 

12,087. Piucs for Borriss, &c., F. and J. H. Radcliffe, 
ce) 


1 ; 
12,088. Parent Fretp Stirrup Strep, J. D. Kelly, 


ullingar. 
12,089. Buinps, F. J. Brougham, London. 
—, Sicnattinc at Nicut at Sea, A. Taylor, 


e. 
12,081. Coat, &c., Cottar Sprine, F, J. Thompson, 
Dublin. 


12,092. Boots, M. Frankenburg, Leicester. 

12,093. CLEaNInG Cotton Seep, J. C. Rivett, Man- 
chester. 

12,094. Luccace Carrier, J. A. Carson and J. J. 
Keating, Dublin. 

12,095. PAPER-BAG MAKING MacHINERY, W. Ainsworth, 


mdon. 
12,096. SurcicaL CLoTrHinc MaTERIAL, J. H. Heywood, 

mdon. 
12,097. Crzanina Terne, &c., PLates, A. J. Maskrey, 

Bristol. 


12,098. Tar, E. C. Taylor, Coniston. 

12,099. UmBretias, G. W. Moon, London. 

12,100. Sizinc Yarn, W. Lancaster, Halifax. 

=~ TeRNE Pvates, J. Jenkins and B. H. Thomas, 
risto) 


12,102. Foor Warmers, W. Morgan, Birming! > 

12,103. TeLescore Stanps, H. Terrett and E. Storey, 
London. 

12,104. Vatves for Reversinc Encrnes, R. W. Mewes, 
Newcastle-on-Tyne. 

12,105. Scrupsisc Brusues, W. H. Day and G. 

immer, West Cowes. 

12,106. Sprivc Rerarvers for UMBRELAs, J. Rose and 
C. F. Doliner, London. 

12,107. Crosine Doors, J. H. Bean and W. Gaines, 


mdon. 

12,108. Escape of Smoxe from Ha ts, &c., E. Cloes.— 
(L. Noppius, Belgium ) 

12,109. Sewinc Macuine TreEaDLEs, J. Alcock, London. 

12,110. Lavatory PapPer-HOLDER, H. C. G. Boettcher, 
London. 

12,111. VentiLatTine Screens for Winpows, T. Gahan, 


on. 
12,112. Exrractine Coxe from Coxe Ovens, T. Smith, 
London. 
12,113. Quick-Firinc Guns, G. B. Satterlee, London. 
12,114. TREATMENT of Meta. Sueers, G. C. Fricker, 


mdon. 

12,115. Rope Grip, R. 8. Williamson, London. 

12,116. Furniture Castors, A. E. Haslam and A. E. 
Beck, London. 

12,117. Recenerative Gas Lamps, J. Miicke and W. 
Stern, London. 

12,118. Mup Guarp, K. K. Malmstrém, London. 

12,119. Frrrsec Navat Orpnance, A. H. Broadbent, 
Liverpool. 

12,120. Hanpies of Lawn Tennis Rackets, F. Taylor, 
London. 

12,121. CaLcuLatinc Macaines, P. M. Justice.—(The 
American Arithmometer Co. (Incorporated,) United 
States.) 

12,122. TrEaTING Fisres, &., P. M. Justice.—(W. J. 
Williams, United States.) 

12,123. Cash Reoisrers and Inpicators, L, Ehrlich, 
London. 

12,124. OsciLLaTine Pumps, J. A. Batley.—(A. Ver- 
mersch, France.) 

12,125. Lupricatinc Apparatus, J. A. Batley.—(A. 
Vermersch, France.) 

12,126. MERRY-Go-RouNDs, &c., R. R. Hutchinson, 


mdon. 
12,127. ELtecric Motors, J. Feaveryear, London. 
12,128. Fastenincs of Garments, A. del Guerra, 


mdon. 
12,129. Erecrric Sicnatuinc, J. L. E. Daniel, 
naon. 
12,130. Securnine the Doors of Sares, M. Salmony, 
Londo: 


nm 
12,131. Parnarrin Lamps, 8S, H. Gladstone.{(G. W. 
Lyth, Sweden.) 





me. Firtixnc Sprincs to Busries, G. McDonald, 


ndon. 

12,188. Bustte or Dress Improver, G. McDonald, 
London. 

12,134. Frour, W. Warren, London. 

12,135. ArTiFici1aL Cryo.ite, C. Netto.—(C. Winkle, 


Germany.) 
12,136. Moron WHEEts worked by Sreaw, J. Farcot, 
ndon. 


23rd August, 1888. 
12,137. InstTRUMENT for TrEaTING Diseases, T. Christy, 


London. 
12,138. PaorocraPH Frames, J. Cadbury and W. H. 
Richards, Birmingham. 
12,139. Conn SHreLD, W. Thomas, London. 
12,140. Macuive for Loapine Carrripers, A. Tenner, 


mdon. 
12,141. Rereatina Avromatic FivusH, J. Pike, East 
K town. 


12,142. AuToMATICALLY Forcino Liquips, R. Brough, 
Sunderland. 
12,143, Catcu for NorroLk Latcu, A. Read, Westgate- 
Sea. 


on- 
12,144. Batiina Bossiys for Top-Makrino, G. Foster, 
Bradford 


ord. 
12,145. Macuines for IRontnc Couiars, 8. Barrett, 
Keighley. 

12,146. SicHt-reEED LupricaTorR, G. M. Marchant, 


‘ax. 
12,147. Apparatus for Me.tine Guus, W. B. Turner, 
12,148. Manuracture of Wasuers, &c., J. Ford, Man- 


chester. 

12,149. Ececrric Batrery, J. Hargreaves and J. C. 
Sewell, Liverpool. 

12,150. Repucine and Putverisinc MINERAL FvEL, W. 

ompson.—{The Pulverised Coal and Furnace 

Company, United States.) 

12,151. Iycreasine the Speep of Enotes, L. Langlois, 
Liverpool. 

12,152. ApveRTisiING, E. W. Johnstone and R. C. Scott, 
Liverpool. 

12,153. C1car Currers, F. W. Powell, London. 

12,154. Pennovper, E. K. Pearce, London. 

12,155. ELecrricaLLy Maxine Soap, R. Scott and C. R. 
Held, Huddersfield. 

12,156. Stopper, F. Reed, J.jDrabble, and T. Walker, 
Ashton-under-Lyne. 

12,157. ComBrnaTions in Execrric Lamps, J. 8. Ross, 
London. 

12,158, Workine Evectric Raitways, C. E. Spagno- 
letti, London. 

12,159. Vices, A. T. Mallard, London. 

12,160. Suiprs’ Propeciers, W. Holder, Sheffield. 

12,161. ScreEwinc and TurninG Bo ts, H. C. Trenery, 
Sheffield. 

12,162. Burrers of Rartway Carriaces, J. Wallace, 


mdon. 

nny for E.ecrric Batrerigs, H. G. C. Serrin, 
mdon. 

12,164. TELL-TALE Macuines, H. Salmon, London. 

12,165. Wrxz and Spirit Tar, H. M. Preston, Rams- 


te. 
12/166. Stream Borers, E. Edwards.—(F. Le Moal, 
France.) 
12,167. SHoes for Beasts, G. Dunn, London. 
12,168. Atmanack for Apvertisinc, 8. Howship, 


mdon. 

12,169. Sarety Lamps, C. W. Stevens and G. Elliston, 
mdon. 

12,170. Hyoientc Device or Vessex for Women, L. Fry, 


mdon. 

12,171. Winpinc Yary, H. C. Hill, London. 

12,172. Pen Moistener, C. White, London. 

12,173. Automatic Bott for DovsLe Doors, C. Young, 
London. 

12,174. FasTENER combined with Bots for Doors, &c., 
C. Young, London. 

12,175. Puriryine Arr, J. Noad, London. 

12,176. Mrver’s Saretry Lamps, C. Wolf and H. Frie- 
mann, London. 


maon, 
12,178. Case Easex for use of Skercuers, D. Clarke, 
im! on. 
12,179. AmMorPHOUs ALKALOIDs, C. Liebermann and F. 
Giesel, London. 
12,180. Stcuts for Fire-arms, R. W. Studdy, London. 
12,181. SHuTrers for PaotocRapHic Cameras, A. Ray- 
ment, London. 
12,182. Drittisc Harp Svusstances, R. and W. C. 
Stephens, London. 
12,183. Sream, &c., Heatinc Apparatus, E. Peake, 
London. 
12,184. THeRMaL ALarms for Bearinos, C. Agerskov, 


mdon. 

12,185. UMBRELLA Furniture, J. Weeks, London. 
12,186. Ru ters, J. Somerville, Glasgow. 

12,187. Vatve Motion for Marine Enornes, A. Pietsch, 


mdon. 
12,188. Economisinc Fuer in Furnaces, &c., T. Cain, 


mdon. 

12,189. Stonrsc Fruit, A. J. Boult.—(P. H. Reibisch, 
Germany.) 

12,190. WaTeRPROOF PaPERs, Boarps, &c.,C. Weygang, 


mdaon. 
12,191. Dentat Cuairs, D. D. Hepburn and E. Gard- 
ner, London. 
12,192. Sarery Winpow FasTenina, T. L. Hargreaves, 
London. 
12,193. ApPLIANces for ADVERTISING PuRPosEs, W. 
Doig, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 





382,725. MacHine ror TuRNING AXLE Enns, A. Pat- 
terson, McKeesport, Pa.— Filed February 23rd, 
1888. 


888. 
Claim.—(1) In a lathe tool, the combination, sub- 
stantially as set forth, of an attaching shank, a block 


(382,725) 








upon the forward end thereof, an axial socket therein, 
one or more sockets parallel thereto, pinching screws 
for the sockets, a bit secured in the axial socket, and 
disc tools ry with shanks engaging the other 
sockets. (2) In a lathe tool the combination, sub- 





stantially as set forth, of an attac shank, a block 
m the forward end thereof, an axial socket therein 
pted to receive a boring bit or drill, one or more 
outer sockets in the block parallel to said axial socket 
— screws for the sockets, a worm wheel disposed 
fore each of said outer sockets, a worm journalled 
in said block at each of said worm wheels and en- 
gaging the same, and a disc cutter for each of said 
outer sockets provided with a shank engaging said 
worm wheel and socket. 


383,065. Motor ENGINE WORKED By COMBUSTIBLE 
Gas, N. A. Otto, Cologne, Prussia.—Filed September 
26th, 1887. 

Claim.—In gas motor engines working with a com- 
pressing space and with a cycle of four strokes, the 
method of et amagpen he residual products of combus- 
tion remaining cylinder at the end of the expelling 
stroke by a combustible charge by first driving out 
the said products by means of a charge of atmospheric 


[388085] 












Wrens 


air, and then drawing in a variable quantity of com- 
bustible gas with or without admixture of air to mix 
with the said charge & —_ the a charge 
being partially expanded below atmospheric pressure 
during the suction stroke and compressed during the 
return stroke, substantially as herein described. 


383,114. Avromatic TicuTENING Devicrk ror ARMA- 
TURES OF DyYNAMO-ELECTRIC Macuines, J. W. 
Easton, New York, N.Y.—Filed April 13th, 1886. 

Claim.—The combination of the armature shaft of an 
electric machine, an armature movable thereon, an 
automatic tightening device coupling the armature to 


[383,114] 


shaft, whereby the normal movement of the shaft 
during its operation tends to tighten the grip of the 
armature upon the shaft, and a commutator coupled 
to and moving with the armature independently of the 
shaft 


$83,165. Vice, F. Armstrong and N. W. Vandegrift, 
Bridgeport, Conn.—Filed January 15th, 1887. 
Claim.—In a pipe or rod vice, the bed-plate A, formed 
with the longitudinal rail notched or serrated on its 
top surface and having the upright pin d, in combina- 
tion with downwardly-diverging sockets removably 
secured to said bed-plate and adapted to receive 


[383.165] 





ing legs, a movable jaw working on the rail 

pe pete Bh c a screw, and a stationary adjustable 

jaw having a pawl e ng the teeth of the rail, and 

provided on one of its sides with the lug or shoulder /, 

substantially as described. 

222. Metaruic Fence, G. H. Guile, Three Mile 
Bay, N.Y.—Filed October 11th, 1887. 

Claim.—(1) An improved fence-post, consisting of 


383,222] 





the pillar or standard A, having a series of annular 
grooves h and the helical point G, secured to the lower 
end of the pillar or standard, substantially as described. 





———. 
—— 


(2) In the metallic fence, the combination of the pillar 
or standard A, having the series of ves h, and 
rovided with the helical-shaped point G, the wires Cc, 
ving the loops or eyes & in the grooves of the pillar, 
and the loops /, connecting the necks of the said loops 
or eyes k, substantially as described. 


383,214. Wuer. ror Hanp Trucks, M. J. Cummings, 
New York, N. Y.—Filed January 28rd, 1888, 
Claim.—A wheel for hand trucks, castors, &c., con. 
sisting of discs B B!, provided with annular shoulders 
6, the shoulders having inclined slots or cavities E on 


383.214 } 


\ “A 





their faces, the tapered key D, fitting in the slots E, 
and the tire A, having transverse slots d¢ on its inner 
face to register with the slots E and receive part of the 
key D when the discs are locked. 


383,320. Dynamo-ELecrric Macuing, L. N. P. Poland, 
Cincinnati, Ohio.—Filed April 21st, 1887. 
Claim.—In ad electric hine, the bi 
tion, substantially as specified, of the armature shaft, 
the longitudinally-grooved wooden cylinder mounted 
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thereon, the iron rings C on said cylinder, said rings 
og d separated from each other, the separate coils 
the field et having poles N 8, the armature, an 
the shell inclosing the armature and magnet. 


383,428. Compinep Pire Courtine anp CHeck VALVE 
on Cuamber, W. T. Messinger, Cambridge, Mass.— 
Filed May 23rd, 1887. 

Claim.—(1) The combination of a pair of i 
pieces and a co-operating comms nut with an 
independent chamber inclosed within the said coup- 
ling nut and engaged at its ends by said couplin 
pieces, being laterally removable from between sai 
coupling pieces without separating them, the said 
chamber consisting of two parts, one provided with an 
inwardly-projecting valve seat, and the other with a 
central valve guide, and a valve inclosed within said 








parts and co-operating with said valve seat and guide, 
substantially as described. (2) The combination of a 
pair of coupling pieces and a co-operating couplin 
nut with an eee, pase od removable chamber pneagt 
at its ends by said coupling pieces and inclosed within 
the said coupling nut, the said chamber being com- 
posed of a main part el having an internal valve seat, 
and valve-guiding part ¢? composed of a ring ¢4, an 
open frame ¢5, a valve guide ¢*, and a portion fittin, 
within the said main portion ¢!, substantially as an 
for the purpose set forth. 


383,473. Guarp-rinceR ror Mowers anv Rearers, 
H. Lubker, Columbus, Nebr.—Filed January 14th 
1888, 


Claim.—The combination of the guard-finger, the 
finger-bar, and the L-sha wearing-plate ha its 
horizontal flange rivetted to the upper surface of the 


[383,473] 


guard-finger and arranged between the same and the 
tinger-bar, and having its vertical flange resting = 
the front edge of the finger-bar, substantially as 
specified. 
383,624. Ratcner anp Paw Device, A. B. Case, 
Springfield, Mass.—Filed November 7th, 1887. 
Claim.—(1) A ratchet and pawl device consisting of 
a hub 2 having the annular enlargement 3, having on 
one side thereof the ratchet teeth 5, and between 
id teeth the recesses 8, extending beyond the base 
of said teeth, and on its opposite side a series of curved 
recesses and projections, as described, combined with 
a longitudinally grooved shaft 9 and a pawl A capable 
of a longitudinal movement in the groove in said 
shaft, having a tooth 12 thereon entering said enlarge- 
ment in the hub and engaging with said ratchet tecth, 
substantially as set forth. (2) A ratchet and pawl 


[383,624] 
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device consisting of a hub 2 having the annular 
enlargement 3, having on one side thereof the ratchet 
teeth 5 and on its opposite side a series of curved 
recesses and projections, as described, combined with 
a longitudinally-grooved shaft 9 and a pawl A capable 
of a longitu movement in the groove in said 
shaft, having a tooth 12 thereon en said enlarge- 
ment in the hub, having its face 

described, whereby one po a the tooth 
with said ratchet , Substantially as des 
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ON THE LAWS OF STEAMSHIP PROPULSION. 
By Ropert MANSEL, Glasgow. 


AccorpiNG to the ancient myth, truth was to be looked 
for in the direction of the bottom of a well. But for the 
laws affecting steamship propulsion, the modern evangel 
is to direct attention to the surfuce of a tank. Now, to 
expend about ten thousand pounds upon a proper tank 
and necessary apparatus, and half as much annually in 
experimenting therewith, is beyond the power of most 
people; and, at least, one of the many thinking more 
favourably of the old faith, and peering, figuratively, into 
wayside well and mountain tarn, thinks he has discovered 
in their pure depths indications of principles directly 
contradictory to the hypothesis which would justify 
belief in a tank, which he consequently stigmatises as a 
mere illusion; and doubtless the residue of the many, 
with the usual imperfection of human nature, will feel 
consoled at this useless expenditure by others to carry out 
a two-generation-old idea, proposed in the infancy of 
steam navigation, upon mistaken notions of the funda- 
mental law of the problem. I have stated, every careful 
set of experiments upon an actual steam vessel disproves 
the hy pothesis upon which this tank analysis is founded ; 
and, in illustration, allow me to refer to THE ENGINEER 
of August 24th, 1884, We there find the following par- 
ticulars of the German despatch screw vessel Blitz. 
Dimensions, 246 x 32°38 x 13°4 draught and 1382 tons 


displacement. ‘The trial data as follows :— 
7.8.8. Blitz. 
Observed Revolu- Indicated 
speeds. tion, powers, 
16°2 147°5 «. §=2808 Twin screw propellers. 
14°2 128° 1794 Also, cylinders, 35/7, in. and 69jin. diam. 
by 2ft. 2in, stroke. 
11°57 101°5 915 Whence: log i010 = - 11122. 


In the first place, I assert that there is a slight incon- 
aruity in the second speed, given as 14°2 knots. Certainly 
this is slightly understated, and ought to be about ,4 of 
a knot greater. Hence, making this correction, and 
writing out the logarithms of the necessary quantities, we 
obtain the table :— 

7.8.8 Blitz. 


Trial Values, Values, nantes, 
speeds, Log. N. Log. E. aor 
16 20 2°1688 3°4484 1°2796 
1427 2 1089 3°2538 11449 
11°57 2°0065 2 W014 “9549 


Next, take the differences of the first and third of the last 
column, and divide this by the difference of their speeds, 
. 12796 — ‘9549 _ ‘3247 

we obtain: = 


= = 0701 = - 7 
16°20 — 11°57 : alii 


1063 
generally. 
Next, calculate for each trial the value of Morin’s con- 





and, as before; relation of power and speed: 


Iris IV., Log. E = Log. on Nf + 0707 V. (B). 
, 


Tested as follows : — 


Trial speeds = 18°59 15°75 12°48 8 32 





d2s ~16813 -1°6813 -1°6813 


Value, Log. 31,010 =-1°6813 
» Logs. .. = °9130 9130 = 9130 9130 
» Log. N. = 19696 1°8861 1°7737 1°5927 
» «0707 'V. = 13143 1/1135 8823 “5882 
Sum, or Log. E. = 38782 85939 3°2508 27752 
By trial data .. = $8788 8°5975 382467 2°7752 
2 Differences = -0u01l ~°0086 +0036 0000 


Third example: Let us consider the interesting data 
communicated to the recent meeting, in Glasgow, of the 
Institution of Naval Architects. In a published account 
of the steam trials of the Italian twin-screw war ship 
Lepanto, Major Soliani is represented as authority for the 
following figures :— 

7.8.8. Lepanto. 
{ soot. Gin, x 72ft. Yin. x 28ft. 4in. draught; displacement, 18,851 tons ; 
a 725 100 1370 15°89 16°78 18°38 knots. 

» revolutions 15°0 38°8 550 70°53 8095 850 935 per min. 

» powers .. 1586 1004 2403 6230 10°330 12°010 16°150 ind, horse 

Analysing these figures in precisely the same manner 
as with the foregoing examples, by the equation of 
condition— 


Trial speeds 27 


. ds y 
Log. E = Log. 21,010 f{N + (a-7n) V. (1) 
Si “8 is constant, and if the quantity f, which I 
since 21,010 is . a] y. 


have distinguished as “ Morin’s” constant, is really con- 
stant, then, 


Log. E = Log. constant + Log. N + (a—n) V. (2) 
Also, obviously, 
V = Log ~ — Log. constant. (3) 





(a—n) 

We arrive at the following conclusions: In this large 
and powerful twin-screw vessel, from the lowest prac- 
ticable speed up to 15 knots, the particular values of the 
constant quantities in (2); at, and above 15 knots, change 
to other entirely different values. This change is per- 
fectly definite and obvious, as illustrated by the following — 

7.8.8. Lepanto. 
Up to 15 knots: Log. E=*7980+ Log. N +0838 V. . . (4) 
Above 15 knots: Log. E=1'2635 + Log. N +053 V. . . (5) 

In testing these equations, we may vary former processes 
by applying the trial values of the quantities E and N, 
to formula (3) and then comparing the calculated values of 
V, with the observation data, as follows ; 

















stant—Proposition V., Tue Enainerr, June 24th, 1887. Log Be 7980 
3y finding values of (a — x) V = ‘0701 V, and applying From (4) a ee 
E_f d?8 : ae 0838 
the formula Log, f = Log. ~- 4 Log. - + (a—n)V E 
: N, {6 6" 20600 — 1°2635 
as follows :— Fr . Vv log. N 
Trial speeds = 1°20 14°27 9 11:57 rom (5) ” 053 
Values of ‘0701 V = 11856 1°0010 *8110 Trial speeds =.27 725 2100S 187 
Qs Value Log. E = 2°2008 -3°0017_~—=«3°3808 ~—«8°7945 
Add Log. *- = -1°1192 -1/1122 -1°1192 Value Log. N = 1/1761 175888 17404-18484 
— Differences = 10282 1°4120 1°6404 11-9461 
Hence mean Value constant = ‘7980 —*7980 “7980 “7980 
Sum subtracted .. .. = ‘2478 “1132 - 1-oase[ value Log. f Differences... = *2262 “6149 "8424 1°1481 
zr =1°0317. Logs. differences = —1°3545 -1°7888 -1°9258 0600 
Sea Tine: = 1°9796 1°1449 9549 Log. divisor = -2°9232 -2-9232 -2-9232 -2-9932 
sini t : i FI ag Values Log. V Pe = 4813. 8656 10026 11368 
eee PS ‘d = Q°7l 7°3. . 7 
Leaves difference,or Log. f= 1°0818 1°0817-—-1-0817 | f=10°761b. wom. - is ts oe oe 
Next, work done on this deduced quantity at the dif- Biieveness... ee ie 
: d2s Trial speeds = 15°89 16°78 18°38 
ferent trial speeds of piston obviously = - N f. Value Log. E = “40140 4°0795 42082 
21,010 : Value Log. N = 1°9052 1°9294 1:9708 
Whence: Diderences.. = —2°1058 2°1501 2°2374 
SEN < se — a Yalue constant = 1:2635 1°2635 1°2635 
— n “ee Se Didierences.. ae =  *8423 “8866 “9739 
es = -1°1192 -1°1192 -1°119 gs. differences = -1°9255 —1°9487 —1°9885 
Bince, Log. a 010 <r Se Log. divisor = —2°7243 -2°7243 -2°7243 
Also, Log. N.. .. = 271688 2°1089  2°0065 Values Log. V .. = 1°2012 1°2244 ~-*1°2642 
And Log. f .. = 1°0317 1°08317 = 1°0817 -. by formula, V = 15°89 16°7 18°375 
——————————— 0. work done vey. data, V = 15°89 16°78 18°38 
Sum = 2°8197 2-258 2-104 on Morin’s ee ~. — iter 
: wl constant. These differences are trifling, and far less than those 
Again, (a—2)V.. = 11856 1°0010 “S110 which experience has shown might be due to unbalanced 
Sum, or Log. E .. = $4483 3°2538  2°9614 Or, work done | errors of tidal and wind drift, in the usual mode of 


on all resistances at the different speeds, necessarily equal 
to the develoj ed power by indicator diagrams,! 
By trial data, Log. E.. 3°4484 8° 2538 2°9614 
The law of the relation of power and speed may conse- 
quently be written :— 


T.S.S. Blitz, Log. E = Log. 


d? - ' 
a1o10 N+ OTOrV ... (A). 


Second example: From the Admiralty trial data tables 
—twin screw despatch vessel Iris (IV.)—we have: 


H.M.T.S.S. Iris (fourth set), 300 x 46°1, 3290 tons displacement. 


V. oN. E. Log. N. Log.E, Log, r 
18°59 93°25 7556 1°9696 8°8788 1:9087 Also, Log. “2%, = = 1°6818 
15°75 76°98 3958 1°8861 8$°5975 1°7114 “ 
12°48 59°39 1765 1°7737 8°2467 1:°4730 
8°32 39°15 596 1°5927 2°7752 1°1825 


As before, in last column, difference of first and fourth, 
divided by the difference of speeds, gives :— 


1-9087 ~ 11825 _ 7262 _ gop, 
1859 — 832 ~ 1027 4 
and for value of Morin’s constant, as given by each trial: 


Value a —2 = 





Trial speeds 1859 15°75 1248 «8°82 
Value “0707 V = 18143 11135 8823 “5882 
Add Log. “?* = -1°6818 -1-6818 —1-6818 <1- 
© tai 1-818 16818 —1°6813 -1°6813 
Sum subtracted = 9956 ‘7948 5636. “2695 
From Log. x = 19087 17114 14780 11825 
Leavesdifference, or Log. f= ‘9131 9166 “9094 “9190 .*. Mean 


value, Log. f = ‘9180, f = 8°185 





1 Proposition VI. of before-mentioned paper, 


obtaining the observation speeds. The comparison of the 
value of the constant term in (4) and (5), when below and 
above 15 knots, respectively, leaves us with a distinct and 
positive proof of the statement I made in my last letter, 
viz.: “ Morin’s constant is a misnomer!’ Here, at 15 
knots, we have it changing to 2°92 times its value at all 
speeds under 15 knots ; and so far as trials extend, it then 
remains constant at the higher value. The sympathetic 
change on the value of the quantity (a—7), from ‘0838 to 
‘053, is equally remarkable, and its effect upon the power 
expenditure lies at the root of the explanation of 
phenomena which have been tried to be explained as an 
effect of ‘‘ waves.” 








FRICTION CLUTCHES. 
By GEORGE ADAMS. 

So little in a practical form has been published concern- 
ing the frictional elements of friction clutches of ordinary 
forms, that the following will be found useful to many 
readers, 

The commonest form of friction clutch is perhaps the 
cone clutch, which is used very frequently on steam 
and power cranes, and in many other instances where 
power is to be transmitted or motion reversed. The 
diameter of the cones is fixed by the amount of power it 
is desired to transmit, and varies in practice from two to 
nine times the Giameter of the shaft. It is advisable to 
keep the diameter of the cones as large as possible, in 





2 The sum of the differences vanishing, points to their individual origin 
as due to improperly compensated tidal or wind drift errors. The second 
speed, with the greatest probability, has been slightly under-estimated ; 
while the third has been over-estimated by about a like amount. 











order that the force F pressing the cones together may 
be kept small. The half-clutch A, in Fig. 1, runs loose 
on the shaft, while the cone B slides on a feather key C, 
and is thrown in and out of gear by means of the screw 
and lever, as shown in the sketch. In order to calculate 
























10° 
oe FIC. 1 


the amount of power which can be transmitted by the, 
clutch, we proceed as follows :— : 

Let F be the force pressing cones together in Ibs., 

R = mean radius of cones in inches, 

driving force at radius R in lbs., 
» = coefficient of friction between cone surfaces, 
a = angle of cones. 
Draw the line a ¢ parallel to the shaft, a b parallel to 
the cone faces, and ¢ b at right angles to a b, as shown in 
the diagram, Fig. 2. Then is the angle of the cones, and 
the line a c shows the direction of the pressing force F 
parallel to the cone axis. Now the driving force P is 





equal to the pressure perpendicular to the face of the 
cone multiplied by y, the coefficient of friction, and if this 


pressure be denoted by p, p = Fs, but < = cosec a, 
therefore p = F cosec a, but P= pz. 
Substituting P = F . cosec a.p. 
=F. - a.K, 
sin 
And Fu =Psina 
2 P wR Oe a 


ue R Ke 
The angle a is generally made 10 deg., and should not 
be made less, or the surfaces of the cones are liable to 
seize, The coefficient of friction « for cast iron on cast 
iron may be taken to be 0°15, and for cast iron on brass 
; oO 
0°21. The constant quantity me 
B 
01736 


— may be worked out, 


and becomes O15 
0°1736 ‘ 

531 0°827 
example, that a pair of friction clutches having a mean 
radius of 3in. are to transmit a static moment of 1500 
inch-pounds, the cones being of cast iron. Substituting 
these values in equation (1), we have 


F = 1500 = 578°5 Ib. 


— x 1157 

That is to say, the cones must be pressed together by a 
force of 578°5 lb., in order to transmit a static moment of 
500 lb. at 3in. radius. The pressing force F is generally 
applied by means of a hand wheel, screw, and lever, as 
shown in the sketch Fig. 1. And as it is required to 
throw the cones in and out of gear freely, it- is not 
advisable to allow more than 10 1b. at the circumference 
of the hand-wheel for this purpose. Where it is required 
to transmit a considerable amount of power, a cylin- 
drical clutch, like that shown in Fig. 3, is to be preferred 
to acone clutch, on account of the unwieldiness of cones 
of large diameter. 

Here the power is transmitted by means of the friction 
between the cheeks C and the outer cylinder A. The 
cheeks may be fitted with brass liners, thus increasing 
the grip, and which can be easily renewed when worn out. 
The clutch is put in or out of gear by means of the 
sliding collar B’, which actuates the levers b, and right 
and left-handed screws, thus throwing outwards the three 
cheeks C, the same being guided radially by means of the 
bolts d. The cheeks are set, so that when the clutch is 
out of gear they may be just clear of the outer cylinder. 

Using the same notation as in the last case, and calling 
s the pitch of the right and left-handed screws in inches, 
and 6 the length of the lever, also in inches, the following 
relations hold good :— 


F=2 


= 1'157 for cast iron on cast iron, and 


for cast iron on brass. Suppose, for 


P ; also F = mJ 
BM " 


8 (P R) . 
st 7 (2). 
It will be seen from the above equation that considerable 
power can be transmitted with this form of clutch, while 
a comparatively small force is necessary to place and 
retain the clutch in gear. 

A more compact form of clutch is that shown in the 





sketch Fig. 4. In this case there are four cheeks, each 
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being forced outwards by means of a link extending the | 
whole width of the cheek. The cheeks are connected up 
to the sliding collar B by means of light pins passing 
through the links, the pins being provided for the pur- 
pose of drawing in the cheeks when out of gear, the thrust 
when in gear being taken by the semi-cylindrical ends of 
the links. P 

Using the same notation as before, and denoting the 
radial pressure of the cheeks against the outer cylinder 
by p, construct the diagram Fig. 4, making a b equal, and 
parallel to the force F, and drawing b at right angles to 
a b, make the angle « equal to the angle enclosed between 











adjustable nozzle F F for regulating the steam blast at G, | 


| of an interior conical pipe D D, concentric with F F, con- 


nected with a pipe at A leading to the tar reservoir, and 
an adjustable needle C for the double purpose of regu- 
lating the flow of tar and clearing the pipe D D from any 
impurities. The steam is admitted at B. 

The tar flowing through the pipe D is converted into 
spray by the annular outtlow of steam at G. The steam 
pressure need not exceed one atmosphere. For an 
ordinary bed of retorts half-inch feed pipes are sufficient 
for the steam and for the tar. Figs. 2, 2a, and 2B 
show respectively elevation, plan, and longitudinal section 











FIa.S 





the centre line of the link D, and a line normal to the 
axis of the clutch. 

mn Pp b ec b ec 

Now, Fras and -5* cot a; 


therefore p= Feota, and P=pu 
~"tan a 
= Fu P.tana 
Substituting P = - alsoF = 
lala u 


PR) tana 
aa » © 


The angle a may be made very small, say 1deg. or 


























2deg., when the clutch is in gear, and consequently a 
considerable amount of friction may be set up between | 
the clutch surfaces, even with a small end pressure on the | 
sliding collar B. 
For example, if « = 1jdeg., we obtain the following | 
relation :— 
F 0030 1 


P O01 5 
the surfaces being both cast iron. 
That is to say, for every 11b. end pressure on the sliding 
collar we obtain 51b. at the clutch surfaces, 








LIQUID FUEL FOR GAS RETORTS. 





Amone the spray nozzles for burning liquid fuel 
the tar sprinkler, constructed by Mr. Henry Drory, 
director of the Imperial Continental Gas Association in 


FIC.A ee 8 








Vienna, has been so largely in- 
troduced in Austria, Germany, 
and France—principally for heating 
gas retorts—that several hundreds 
have been in daily use for the last 
two years, and some thousands of 
tons of tar, for which there was 
little or no demand, have been 
burnt by this means, with the 
advantage to the consumers that a more or Jess unsaleable 
residue has been converted into a valuable fuel, and 








double the amount of coke saved for the general market. ° 
The sprinkler, as shown in Fig. 1a, consists of an 





of a bed of retorts fired on this system; fis the connect- 
ing pipe between the tar tanks and the auxiliary reservoir 
G, f! the tar feed-pipe to the spray nozzle ¢; b is the 
steam pipe, and g the cock for regulating the flow of steam. 
The flow of tar is regulated by the cock 7; a is the steam 
pipe connected with the boiler; s a sieve for catching any 
impurities in the tar—shown in detail in Fig. 3. The 
same is from time to time cleaned out by admitting a 
tlow of steam through the cock 4, first closing the connec- 
tion with the reservoir G at 4. The temperature of the tar 
in winter must be maintained between 68 Fah. and 86 Fah., 
which is easily done by placing a spiral steam heater in 
the reservoir. The spray nozzle is placed in the axis 
y 2, by which arrangement it can be turned at right 





Fic 4 


angles and the fire door opened. A Qin. opening for the 
spray jet is made in the upper half of the lowest fire 
door. As the hearths of existing retorts constructed for 


| coke firing are too large, a mid-feather of fire-brick is 


built in as shown by Z, under the arch of the middle 


| retorts, 


In firing up, all that is necessary is to throw several 
shovelsful of hot coke on to the hearth, and start the 
spray jet as follows :—Open the cock g of the steam pipe 
first, then the cocks / and 7 of the tar pipe, and lastly the 
adjustable needle C very slightly, to prevent smoke. As 
the heat increases, C can be gradually opened until the 
requisite temperature is obtained. The main points to 
be observed are that the tar flows regularly, and the 
proper draught in the uptake maintained. Two years’ 
experience has shown that the spray nozzle requires little 
or no repair. Other heavy oils can be burnt with this 
sprinkler, but for obvious reasons its application has been 
confined to tar. The following exhaustive experiment 
with analyses and practical deductions has been conducted 
in Vienna with an ordinary egg-ended cylindrical hori- 
zontal boiler. Pressure of steam for tar sprinkler, 
4 atmosphere; combustion perfectly smokeless. By an 
arrangement of flues, the air for combustion was heated 
to between 140deg. and 160 deg. Fah. Owing to the 
great local production of heat, the long flame wince So by 
the sprinkler was found to be very effective. Calculation 
shows the theoretical initial temperature to be 4019 deg. 
Fah., subject of course to a considerable reduction for 
radiation, &c. 


Experiment conducted on October 16th, 1886. 


Duration of trial ... ... 10 hours. 
Heating surface of boiler 137°8 sq. feet. 
Nil 


|. 

Quantity of tar consumed, total se 145°75 kilogs, 
Quantity of tar consumed perhour... ... 14°57 ,, 
Water evaporated, total ... ... ... ... 1384°8 ae 
Water evaporated perhour ... ... ... 13848 ,, 
Water evaporated per 1 kilog. tar ... ... 9501 ,, 
Steam required for spray nozzle ... ... 80°00 ,, 
Steam required for s rd nozzle per hour 8:00 ,, 
Steam required per Tiki og. tar bia “wee 05488 ,, 
Net evaporation per 1 kilog. tar 89542 ,, 


The average temperature of the feed-water was 72 deg. 
Fah.; pressure in boiler, 2°66 atmospheres. 





Analysis of Tar. 


Carbon fae ; as ae ie 85-06 
OD 1 ox. | age Yack ah: hae 5 Gee co 
TN ET CR a eC 
INS ee nem errr 
ee ee ee 
| a ne ee ere 
0 ee i eS Oe en a 

100°00 


Analysis of Dry Chimney Gases. 
At the end of first flue. In the uptake, 
Carbonic acid ee. ee 
Carbonic oxide 5. Get ae 
BRE ie ig’, honk. 60s cone? oye 








: 80°435 
Nitrogen 65-055 56°833 
100-00 10000 


Chimney Gases per Nilogramme Tar. 
At the end of first flue. In the uptake, 








kilog. kilog. 
Carbonic acid pa’ Ck Sen ae See ae CO 
Carbonic oxide 55 ® Jase on a ee - 
SOU cise Bac. cad aee’ Saat” es, ARE. aoe as ce ee 
Nitrogen ae ae | eee 
erry, | er 
oe. = — ok Ee 
15911 18-056 


Absolute heating effect cal. according to 
Favre and Silbermann ... ... ... «.. 8389 cal. 
or a. -:18°17 kilog. 
Theoretical amount of dry air required in 
UID, hn ayo ahs * ou.” Sac deo 11546 
Theoretical iuitial temperature... ... ... 4881 deg. Fah. 
Average temperature of air before admis- 
EP Fae ae oo 
Average moisture per weight . 1008 per cent. 
14:22 kilogs. of air were required for combustion of 
1 kilog. tar, ie, 2 times the quantity theoretically 
required (xn = 1°24). In the escaping chimney gases—in 
front of the sliding damper—16°36 kilogs. were found, 
showing that in the course of the second and third flues 


Absolute evaporating value 






TAROUTLET | 
TO FURNACE 


2°14 kilogs. of cold air had found their way in. For 
warming this quantity to 438 deg. Fah. 104 cal. were 
necessary. The initial temperature is calculated at 
4019 deg. Fah, = 1°24 times the quantity of air theoreti- 
cally required. 

The heat-contents of the chimney gases per kilog. of 
tar vary by a change of temperature of 2 deg., 4356 
calories ; therefore, the loss of heat is taken at 9799 
calories, less the heat introduced by the air for combus- 
tion 1031 calories, giving a total loss by the escaping 
gases of 876°8 calories, To this must be added the heat 
required to dry the steam working the spray nozzle, 48°9 
calories ; heat required to raise the temperature from 
231 —438 = 30°6 calories ; total, 956°3 calories, ie., 11°4 
per cent. on the absolute heating effect. The heat trans- 
mitted to the boiler is 9°5012 «x 626°397 = 5951°5 calories, 
or 70°95 per cent. of the absolute heating effect. The 
corresponding evaporation from 32 deg. — 212 deg. is 
9°343 kilogs. The heat given by the fuel is therefore 
divided as follows :— 

Calories. Per cent. 
.. 59515 = 70°95 
... 9563 = 11°40 
... 14809 = 17°65 


8388°7 


Heat transmitted to the boiler 
Heat lost by chimney... ‘ 
Heat unaccounted for 





100°00 

The Government Boiler Inspector remarks in conclu- 
sion :—In heating gas retorts 1 cwt. of tar has heen 
found about equal to 2 cwt. of coke. The saving in 
labour is considerable, as the fuel is conveyed in pipes and 
the fire regulated by a turn of the needle. 

As seen from the experiment under a boiler, the results 
must be considered as extraordinarily favourable. 
Although the useful effect—including the steam required 
for the spray nozzle—does not exceed 70°95 = 71 per 
cent., owing doubtless to the position of the boiler, the 
end one of a row, and its deficient protection against 
radiation, as well as to an unaccounted for loss of 17°65 
per cent., there is no doubt that at least 10 per cent. of 
this could be saved, and the useful effect raised to 75°80 
per cent. 

With regard to the commercial side of the question, due 
reference must be paid to the local prices of coke and tar. 
As against coal, with, say, 6500 units of heat, tar firing is 
about 145—100 in raw material; but this excess is con- 
siderably reduced, if not fully compensated for, by 
cleanliness, convenience, and saving in labour. 








Tue streets of Barnet were lighted by electricity on 
Saturday night, seventy-one lamps, each placed on a strong orna 
mental iron post twelve feet in height, being used. 
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LIQUID-FUEL HEATED GAS RETORTS. 
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HYDRAULIC PLANT FOR THE MANUFACTURE 
OF WROUGHT IRON AND STEEL PIPING. 





In this country, where we are so accustomed to convey our 
water supply in cast iron pipes, it may be interesting to have a 
description of a plant for the manufacture of wrought iron 
pipes, a system which is now coming into vogue in North 


America, and also in Australia, The machine illustrated here- | 


ne 
——— 





through the one side of a ;*;in. plate 6ft. 6in. long. This 
machine consists of a strong bed-plate with a long bolster for 
carrying the dies, and having also a heavy slide to which is 
fitted a punch-holder. This slide is moved up and down by a 
hydraulic cylinder at each end, the pistons of which are 
attached to the bottom bed-plate. As is necessary with 
multiple punches, the punches are set in steps, so that a few of | 
them only are entering the plate at the same time. From this | 
machine the plates are taken to another multiple punching 

—_—_———" | 
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with was sent to the former country for making steel pipes for 
carrying water from the hillside to a large system of gold mines, 
where from a nozzle, sometimes as large as 4in., it is directed on 
the side of the mines for bringing down the ballast and washing 
out the ore. In the latter country it is used for the same pur- 
pose, and also for the supply of towns; more particularly is this 
the case in Melbourne—in fact the future supply of that city 
will probably all be through piping of this description. 

The machine now illustrated is part of some plant recently 
supplied by Messrs, Jno. Birch and Co., Liverpool, to North 
America, One of the machines is a multiple punching machine, 
almost exactly like that illustrated, and will punch at one stroke 
@ single row of rivets ;';in. in diameter, and about lin, pitch 





MULTIPLE PUNCHING MACHINE. 
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portable hydraulic rivetter is supplied. All these portable 
rivetters have a 4ft. gap, and will close 600 gin. rivets—cold— 
per hour. The whole plant was tested before leaving this 
country, and performed its several duties most efficiently. It 
might be added that one novel feature of the system is that 
these pipes are carried above ground; and the fact that they 





TUBE RIVETTER. 


are constructed of wrought iron, or sometimes of steel, enables 
them with less fear of fracture to adapt themselves to the 
unevenness of the ground, 








800-HORSE POWER COMPOUND ENGINE, WITH 
PROELL GEAR. 


THE engine which we illustrate on page 198 was constructed 
from the designs of M. Proell, at Perm, Russia, for a mill at 
Samara. We are indebted to our contemporary, Annales Indus- 
trielles for the following particulars :—The cylinders, Fig. 1, are 


| 24°6in. and 42‘5in. diameter, with a piston stroke of 4ft. 1jin. The 
| engine makes fifty-six revolutions per minute, and the pressure 


is 82lb. The relative volume of the cylinders is 0°321 to 1. 
Transmission is effected by twenty-eight ropes, 2in. in diameter, 
arranged on two fly-wheels, each 19ft. 8jin. diameter. The 
crank shaft is 19°68in. diameter. The air pump has a stroke of 
19°68in., and a diameter of 21°65in. Its capacity is about 0°1 
of that of the large cylinder. The capacity of the condenser is 
one-half that of the large cylinder. 

The valve gear is shown in detail, Fig. 3. On ashaft W is keyed 
anexcentric E. The point e turns round the point a, following the 


| lever B. Consequently the point 6 describes a curve, and the 


machine, as illustrated, which is fitted, in addition to a double 
row of punches, with shear blades at the back of the punches, 
and it therefore—in addition to doing its work as a punching 
machine—shears the edge of the plate at the correct distance | 
from the rivet holes, Both of these machines are fitted with a 
distance table at the back, carrying a loose top at each corner to | 
which each plate is held in its right position—by template—for 
punching. The remainder of the plant consists of a fixed 
hydraulic rivetter, having a 5ft. gap, for closing gin. rivets cold. 
This part of the work is of course usually done in the shops; | 
but should occasion require that it be done where the pipes | 
are being laid, a portable hydraulic rivetter is employed. 
For rivetting up each length of plate on the site another 





valve is lifted off its seat by means of P, and the two levers A 


| and D coupled to the governor, which operates through the 


shaft v and the lever 0. By altering the position of P, a greater 
or smaller portion of the curve described by the point 4 can be 
utilised in a way sufficiently obvious, and the cut-off can be 
varied between one-twentieth and two-thirds of the stroke. As 
the lever B continues to move towards the right, the lever J 
opens the exhaust valve. In order that the work got out of 
each cylinder may be the same, the expansion in the large 
cylinder can be altered by a hand wheel. Figs. 2, 3, 4, and 5 
show details. 

Our engravings are so clear that further description is, we 
fancy, unnecessary, 
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THE BRITISH ASSOCIATION.—PRESIDENTIAL 
ADDRESS, SECTION G. 
Mr. WILLIAM Henry Prercg, F.R.S., M. Inst. C.E., delivered 
on Thursday the following address as President of Section G.:— 


‘‘Canst thou send lightnings, that they may go, and say untothee, 
Here we are!” were pregnant words addressed to Job unknown 
centuries ago. They express the first recorded idea in history of 
the potentiality of electricity to minister to the wants of mankind. 
From Job to Franklin is a long swing in the pendulum of time. It 
was not until that American philosopher brought down atmospheric 
electricity by his kite-string in 1747, and showed that we could 
lead it where we willed, that we were able to answer the question 
addressed to the ancient patriarch. Nearly another century 
elapsed before this mysterious power of Nature was fairly conquered. 
It has been during this generation, and during the life of the 
British Association, that electricity has been usefully employed ; 
and it is because I have taken a subordinate position in inaugurating 
nearly all of its practical applications, that I venture to make the 
developments of them the text of my address to this section. 
People are singularly callous in matters affecting their own 
personal safety; they will not believe in mysteries, and they 
ridicule or condemn that which they do not understand. The 
Church itself set his face against Franklin’s ‘‘ impious” theories, 
and he was laughed to scorn by Europe's scientific sons; 
and even now, though C« issions posed of the ablest men of 
the land have sat and reported on Franklin’s work in England, 
France, and nearly every civilised nation, the public generally 
remains not only ignorant of the use of lightning conductors, but 
absolutely indifferent to their erection, and, if erected, certainly 
careless of their proper maintenance, I found inachurch not very 
far from here the conductor leaded into a tombstone, and in a 
neighbouring cathedral the conductor only a few’ inches in the 
ground, so that I could draw it out with my hand. Although I 
called the attention of the proper authorities to the absolute danger 
of the state of affairs, they remained in the same condition for 
years. Wren’s beautiful steeple in Fleet-street, St. Bride’s, was 
well-nigh destroyed by lightning in 1764. A lightning rod was 
fixed, but so imperfectly that it was aguin struck. In July last 
year, it was damaged b the tor had been neglected, 
and had lost its efficiency. As long as points remain points, as 
long as conductors remain conductors, as long as the rods make 
mod connection with the earth, lightning protectors will protect ; 

ut if points are allowed to be fused, or to corrode away ; as long as 
bad joints or faulty connections are allowed to remain; as long as 
bad earths, or no earths exist, so long will protectors cease to pro- 
tect; and they will become absolute sources of danger. Lightning 
conductors, if properly erected, duly maintained, and periodically 
inspected, are an absolute source of safety; but if erected by the 
village blacksmith, maintained by the economical churchwarden, 
and never inspected at all, a loud report will some day be heard, 
and the beautiful steeple will convert the churchyard into a new 
geological formation. We have not yet acquired that mental con- 
fidence in the accuracy of the laws that guide our procedure in 
protecting buildings from the effects of atmospheric electric 
discharges which characterises most of the practical applications of 
electricity. Some of our cherished principles have only very 
recently received a rough shaking from the lips of Professor Oliver 
Lodge, F.R.S., who, however, has supported his brilliant experi- 
ments by rather fanciful speculation, and whose revolutionary 
conclusions are scarcely the logical deduction from his novel 
premises, The whole subject is going to be thoroughly discussed 
at this meeting. 

Weare now obtaining much valuable information about the 
nature of lightning from photography. We learn that it does not, 
as a rule, take that zigzag course conventionally used to represent 
a flash on canvas. Its course is much more erratic and sinuous, its 
construction more complicated, and pictures have been obtained of 
dark flashes whose raison d’étre has not yet been satisfactorily 
accounted for. The network of telegraph wires all over the country 
is peculiarly subject to the effects of atmospheric electricity, but 
we have completely mastered the vagaries of lightning discharges 
in our apparatus and cables, Accidents are now very few and far 
between. 

The art of transmitting intelligence to a distance beyond the 
reach of the ear and eye, by the instantaneous effects of electricity 
had been a dream of a philosopher for nearly a century, when in 
1837 it was rendered a practical success by the commercial and 
far-sighted energy of Cooke, and the scientific knowledge and inven- 
tive genius of Wheatstone. The metallic are of Galvani, 1790, and 
the developments of Volta, 1796, had been so far improved that cur- 
rents could be generated of any strength, the law of Ohm, 1828, has 
shown how they could be transmitted to any distances, the deflec- 
tion of the magnetic needle by Oersted in 1819, and the formation 
of an electro-magnet by Ampére and Sturgeon, and the attraction 
of its armature, had indicated how those currents could be rendered 
visible as well as audible. Cooke and Wheatstone in 1837 utilised 
the deflection of the needle to the right and the left to form an 
alphabet. Morse used the attraction of the armature of dn electro- 
magnet to raise a metal style to impress or emboss moving paper 
with visible dots and dashes, Steinheil imprinted dots in ink on 
the different sides of a line on paper, and also struck two bells of 
different sound to affect the ear. Bréguet reproduced in minia- 
ture the actual movements of the semaphore then so much in use 
in France; while others rendered practical the favourite idea of 
moving an indicator around a dial, on which the alphabet and the 
numerals were printed, and causing it to dwell against the symbol 
to be read—the A, B, C instrument of Wheatstone in England, and 
of Siemens in Germany. Wheatstone conceived the notion of 
printing the actual letters of the alphabet in bold Roman type on 
paper—a plan which was made a perfect success by Hughes in 1854. 
At the present moment the needle system of Cooke and Wheat- 
stone, as well as the A, B, C dial telegraph, are very largely used 
in England on our railways and in our smaller post-offices. The 
Morse recorder and the Hughes type-printer are universally used 
on the Continent; while in America the dot and dash alphabet of 
Morse is impressed on the consciousness through the ear by the 
sound of the moving armature striking against the stops that limit 
its motion. In our larger and busier offices the Morse sounder and 
the Bell system, as perfected by Bright, are very largely used, 
while the press of this country is supplied with news which is 
recorded on paper by ink dots and dashes at a speed that is almost 
fabulous. Sir William Thomson's mirror—the most delicate form 
of the needle system—where the vibratory motions of an imponder- 
able ray of light convey words to the reader, and his recorder, 
where the wavy motion of a line of ink spurted on paper by the 
frictionless repulsion of electricity performs the same function, are 
exclusively employed on our long submarine cables. 

_ Bakewell in 1848 showed how it was possible to reproduce fac- 
similes of handwriting and of drawing at a distance, and in 1879 
E. A. Cowper reproduced one’s own handwriting, the moving pen 
at one station so controlling the currents flowing on the line wire 
that they caused a similar pen to make similar motions at the other 
distant station. Neither of these plans, the former beautifully 
developed by Caselli and d’Arlincourt, and the latter improved by 
Robertson and Elisha Gray, have yet reached the practical stage. 
The perfection of telegraphy has been attained by that chief marvel 
of this electrical age—the speaking telephone of Graham Bell. The 
reproduction of the human voice at a distance, restricted only by 
geographical limits, seems to have reached the confines of human 
ingenuity; and though wild enthusiasts have dreamt of reprodu- 
cing objects abroad visible to the naked eye at home, no one at the 
present moment can say that such a thing is possible, while in face 
of the wonders that have been done, no one dare say that it is 
impossible. The cial busi of telegraphy, when our 
thoughts and wishes, orders and wants, could be transmitted for 
money, was inaugurated in this country by the establishment of 
the Electric Telegraph Company in 1846, and, until 1870, it 














remained in the hands of private enterprise, when it was purchased 
by the Government, and placed under the sole control of the Post- 
master-General. It has been the fashion to decry the terms of 

urchase of the various undertakings then at work by those who 
have not understood the question, and by those who, being politi- 
cally opposed to the Government in power at the time, saw all their 
acts, not only through a glass darkly, but through a reversing lens. 
A business producing £550,000 per annum was bought at twenty 
years’ purchase, and that business has now increased to £2,000,000 
ner annum. 6,000,000 messages have increased to 52,000,000. 
avery post-office has been made a telegraph-oftice, every village of 
any size has its wire; messages which used to cost 12s. 6d. are now 
sent for 6d.; a tariff which was vexatious from its unfair variation 
is now unifurm over the United Kingdom, and no one can justly 
complain of error or delay in the transmission of their messages. 
Silly complaints are sometimes inserted in the press of errors 
which the most elementary knowledge of the Morse alphabet would 
detect, and little credit is given to the fact that the most perfect 
telegraph is subject to strange disturbances from terrestrial and 
atmospheric causes which admit sources of error beyond the control 
of the telegraphist. A flash of lightning in America may cause an 
extra dot in Europe, and max may become war, An earthquake 
in Japan may send a dash through France, and Jie would become 
wife. A wild goose flying against a telegraph wire might drive it 
into momentary contact with another wire, and sight might become 
night. Everyone should know his Morse alphabet, and people 
should learn how to write. Nine-tenths of the errors made are due 
to the execrable caligraphy of the present day, Asa matter of fact, 
in ninety-nine cases out of a hundred, the telegraphist delivers to 
the editor of a newspaper ‘‘copy” far more accurate than the first 
proof of his own leadersubmitted by the printer. The quantity of news 
transmitted is enormous, an average of 1,538,270 words are delivered 
perday. Therecent conventionin Chicago, when the Republican party 
of the United States nominated theircandidate for the presidentsbip, 
created so much business that every American paper has chronicled 
this big thing as unique. 500,000 words were sent on one night; 
but we in England, when Mr. Gladstone introduced his celebrated 
Home Rule Bill on April 8th, 1886, sent from the Central Telegraph 
Office in London 1,500,000 words. 

The growth of business has led to vast improvement in the 
carrying capacity of the wires. Cooke and Wheatstone required 
five wires for their first needle instrument to work at the rate of 
four words per minute. One wire can now convey six messages at 
ten times the speed. The first Morse apparatus could work at 
about five words a minute; we now transmit news at the rate of 
600 words a minute. In 1875 it was thought wonderful to transmit 
messages to Ireland at 80 words a minute. When I was recently 
in Belfast I timed messages coming at the rate of 461 words a 
minute. Duplex working—that is, two messages travelling on the 
same wire at the same time in opposite directions, the invention of 
Gintl, of Vienna—is now the normal mode of working; Edison’s 
quadruplex is common; and the Delany system of multiplex work- 
ing is gradually being introduced, by which six messages are indis- 
criminately sent in either direction. The telegraphic system of 
England has been brought to the highest pitch of perfection. 
We have neither neglected the inventions of other countries, 
nor have we been chary of exercising inventive skill ourselves, 
and we have received our full meed of that reward 
which is always freely bestowed on a British Government official, 
neglect and abuse. All mag of the civilised world are now united 
by submarine cables. e Times every morning has despatches 
from every quarter of the globe, giving the news of the previous 
day. 110,000 miles of cable have been laid by British ships, and 
nearly £40,000,000 of British capital has been expended by private 
enterprise in completing this grand undertaking. A fleet of thirty- 
seven ships is maintained in various oceans to lay new cables and 
to repair breaks and faults as they occur—faults that arise, among 
other causes, from chafing on coral reefs, ships’ anchors, the 
onslaught of insects, and earthquakes. The two cables connecting 
Australia and Java were recently simultaneously broken by an 
earthquake. The politician, unmindful of the works of the 
engineer, is apt to apply to the credit of his own proceedings the 
growing prosperity of the world. The engineer, however, feels 
that steam and electricity in his hands have done more to economise 
labour, to cheapen life, to increase wealth, to promote international 
friendship, to alleviate suffering, to ward off war, to encourage 
peace, than all the legislation and all the verbosity of the politician. 

The railways of this country are entirely dependent for the 
conduct of their traffic on the telegraph, and the security of their 
passengers is mainly due to the working of the block system. A 
railway, say between London and Bath, is broken up into certain 
short sections, and only one train is allowed on one section at one 
time. The presence, motion, and departure of trains is announced 
and controlled by electric signals, and the outdoor signals are 
governed by these electric signals. There are few more interesting 
places to visit than a well-equipped signal-box on one of our main 
railways. The signa)man is able to survey the lines all around and 
about him by aid of his electric signals; he can talk by telegraph 
or by telephone to his neighbours and his station-master; he learns 
of the motion of the trains he is marshalling by the different 
sounds of electric bells; he controls his outdoor signals by the 
defiection of needles, or the movement of miniature semaphores; 
he learns the true working of his distant signals by their electrical 
repetition; machinery governs and locks every motion he makes, 
so that he cannot make a mistake. The safety of railway travel- 
ling is indicated by the fact that while in the five years ending 1878 
thirty-five people were killed annually from causes beyond their 
own control, in the five years mig | 1887 the average has been 
reduced to sixteen. One person is killed in 35,000,000 journeys 
made by train. Wherever we are dependent on human agency we 
are subject to human error; and a serious accident very recently 
at Hampton Wick has shown how the most perfect machinery may 
be rendered valueless to protect life when perversity, thoughtless- 
ness, or criminality enter as factors into the case. 

At the meeting of the Association in Plymouth in 1877, I was 
able for the first time in this country to show the telephone at 
work. Since then its use has advanced with giant strides. There 
are probably a million instruments at work now throughout the 
civilised world, Its development has been regularly chronicled at 
our meetings. As far as the receiving part of the apparatus is 
concerned, it remains precisely the same as that which I brought 
over from America in 1877; but the transmitter, ever since the 
discovery of the microphone by Hughes in 1878, has been entirely 
remodelled. Edison's carbon transmitter was a great step in 
advance; but the modern transmitters of Moseley, Berliner, 
D’Arsonval, De Jongn, ieave little to be desired. The disturbances 
due to induction have been entirely eliminated, and the laws regu- 
lating the distance to which speech is possible are so well known, 
that the specification of the circuit required to connect the Land’s 
End with John o’ Groat’s by telephone is a simple question of cal- 
culation. A circuit has been erected between Paris and Marseilles, 
600 miles apart, with two copper wires of 64 gauge, weighing 540 lb. 
per mile, and conversation is easily maintained between those 
important cities at the cost of three francs for three minutes. One 
scarcely knows which fact is the more astounding—the distance 
at which the human voice can be reproduced, or the ridicu- 
lously simple apparatus that performs the reproduction. But 
more marvellous than either is the extreme sensitiveness 
of the instrument itself, for the energy contained in one heat 
unit (gramme-water-degree) would, according to Pellat, maintain a 
continuous sound for 10,000 years. The influence which electric 
currents exert on neighbouring wires extends to enormous dis- 
tances, and communication between trains and ships in motion, 
between armies inside and outside besieged cities, between islands 
and the mainland, has become possible without the aid of wires at 
all, by the induction which is exerted through space itself. On the 
Lehigh Valley Railway, in the United States, such a system of tele- 
graphing without wires is in actual daily use. The conduct of 
telephonic business in England is still in the hands of those who 
hold. the patents, and who maintain a most rigid monopoly. These 








patents have only a short period to run, and when they expire we 
may expect to find that England will not occupy the very retired 
position she holds now as a telephone country. Stockholm has 
more subscribers than London ; there are 15,000 subscribers in and 
about New York, while the number in London is only 4851, 

Electric lighting has become popular, not alone from the beauty 
of the light itself, but from its great hygienic qualities in main. 
taining the purity and coolness of the air we breathe. The electric 
light need not be more brilliant than gas, but it must be more 
healthy. It need not be cooler than a wax candle, but it must be 
brighter, steadier, and more pleasant to the eye. In fact, it can 
be rendered the most perfect artificial illuminant at our disposal, 
for it can illumine a room without being seen directly by the eye; 
it can be made absolutely steady and uniform without irritating 
the retina; it does not poison the air by carbonic acid and carbonic 
oxide, or dirty the decorations by depositing unconsumed carbon ; 
it does not destroy books or articles of vertu and art by forming 
water which absorbs sulphur acids; and it does not unnecessarily 
heat the room. In our Central Savings Bank in London it has been 
found, after two years’ experience of electric lighting, that the 
average amount of absences from illness has been diminished by 
about two days a year for each person on the staff. This is equiva- 
lent to a gain to the service of the time of about eight clerks in 
that department alone. ‘l'aking the cost at the ‘‘overtime” rate 
only, this would mean a saving in salaries of about £640 a year, 
The cost of the installation of the electric light was £3349, and the 
annual cost of working £700 per annum, say a total annual cost of 
£1034. The cost of the gas consumed for lighting purposes was 
about £700 a year, so that on the whole there was a direct saving 
of something like £206 a year to the Government, besides the 
material advantage of the better work of the staff resulting from 
~ improved atmospheric conditions under which their work is 

one. 

The production of light by any means implies the consumption 
of energy, and this can be measured in watts, or the rate at which 
this energy is consumed. A watt is ;4, part of a horse-power. It 
is a very convenient and sensible unit of power, and will in time 
replace the meaningless horse-power. 


One candle light maintained by tallow absorbs +» 124 watts, 
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The relative heat generation of these illuminants may be esti- 
mated from these figures. 

Though the electric light was discovered by Davy in 1810, it was 
not until 1844 that it was introduced into our scientific laboratories 
by Foucault; it was not until 1878 that Jablochkoff and Brush 
showed how to light up our streets effectually and practically; it 
was not until 1881 that Edison and Swan showed how our homes 
could be illuminated softiy and perfectly. Unpreparedness for 
such a revolution produced a perfect panic among gas proprietors ; 
inexperience in the use of powerful electric currents resulted in 
frequent failure and danger; speculation in financial bubbles 
transferred much gold from the pockets of the weak to the coffers 
of the unscrupulous; hasty legislation in 1882 restricted the opera- 
tions of the cautious and the wise ; and the prejudice arising from 
all these causes has, perhaps fortunately, delayed the general in- 
troduction of electricity; but now legislation has been improved 
experience has been gained, confidence is being restored, and in 
this beautiful town of Bath fifty streets are about to be lighted, 
and we see everywhere around and about us in our English homes 
the pureglowlampreplacing filthy gas and stinkingoil. The economi- 
cal distribution of the electric current over large areas is annually 
receiving a fresh impetus. The expensive systems detined in the 
Act of Parliament of 1882 have entirely disappeared. | Hopkinson 
in England and Edison in America showed how a third wire reduced 
the weight of copper needed by 66 percent. Gaulard and Gibbs 
in 1882 showed how the conversion of alternate currents of high elec- 
tromotive force to currents of low electromotive force by simple in- 
duction coils would enable a mere telegraph wire to eonvey sufficient 
electricity to light a distant neighbourhood economically and 
efficiently. Lane Fox in 1879 showed how the same thing could be 
done by secondary batteries; and Planté, Faure, Sellon, and 
Parker have done much to prove how batteries can be made to 
solve the problem of storage; while King and Edmunds have shown 
how the distribution by secondary batteries can be done as econo- 
mically as by secondary generators. The Grosvenor Gallery Com- 
pany in London have proved the practicability of the secondary 
generator principle by nightly supplying 24,000 glow lamps scat- 
tered over a very wide area of London. The glow lamp of Edison, 
which in 1881 required 5 watts per candle, has been so far 
improved that it now consumes but 2} watts per candle. The 
dynamo, which in the same year weighed 50,000 lb., absorbed 
150-horse power, and cost £4000 for 1000 lamps, now weighs 
14,000 Ib., absorbs 110-horse power, and costs £500 for the same 
production of external energy ; in other words, its commercial out- 
put has been increased nearly six times, while its prime cost has been 
diminished eight times. 

The steam engine has received equal attention. The economy of 
the electric light when steam is used depends almost entirely on 
the consumption of coal. With slow-speed low-pressure engines one 
kilowatt—1000 watts, 14-horse tte consume 12 1b. of ~~ 

r hour; in high-s high-pressure triple-expansion engines i 
out not saan 0 than Tb. of coal per hour. Willans and 
Robinson have actually delivered from a dynamo one kilowatt 
by the consumption of 2b. of coal per hour, or by the condensa- 
tion of 201b. of steam. There is a great tendency to use small 
economical direct-acting engines in place of large expensive 
engines, which waste power in countershafting and belts. Be- 
tween the energy developed in the furnace in the form of heat, 
and that distributed in our rooms in the form of light, there have 
been too many points of waste in the intermediate operations. 
These have now been eliminated or reduced. Electricity can now 
be produced by steam at 3d. per kilowatt per hour. The kilowatt- 
hour is the Board of Trade unit as defined by the Act of 1882, for 
which the consumer of electric energy has to pay. Its production 
by gas engines costs 6d. per kilowatt-hour, while by primary 
batteries it costs 3s. per kilowatt-hour. The Grosvenor Gallery 
Company supply currents at 7}d. per kilowatt-hour; a 20-candle 

wer lamp consuming 3 watts per candle, and burning 1200 
nem perannum, expends 82,000 watt-hours or 82 kilowatt-hours, and 
it costs, at 74d. per unit, 50s. per annum. If the electricity be pro- 
duced on the premises, as is the case in the Post-office, in the 
House of Commons, and in many large places, it would cost 
20s. 6d. per annum. I have found from a general average under 
the same circumstances, and for the same light, in the General 
Post-office in London, that an electric glow lamp costs 22s, and a 


gas lamp 18s. perannum. The actual cost of the production of 
one candle light per annum of 1000 hours is as follows :— 

s. d. 
Mpeemn OENIOR 2. 0c 22 00 00 00 ce oe 00 ce ce S © 
Gaa(Londem) «2. 2c 1 0s ce oe oe ° - 18 
Oil (petroleum) .. .. 2. 2. cc of oe . 08 
Electricity, glow .. .. «. 09 
pe . > Saree 0 1h 


The greatest development of the electric light has taken place 
on board ship. Our A a have been foremost in this work. 
All our warships are gradually receiving their equipment. Our 


ocean-going passenger ships are also now so illumined, and per- 
haps it is here that the comfort, security, and true blessedness of 
the electric light is experienced. 

Railway trains are also being rapidly fitted up. The express 
trains to Brighton have for a long time been so lighted, and now 
several Northern railways, notably the Midland, are following suit. 
Our rocky coasts and prominent landfalls are also having their light- 
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houses fitted with brilliant arc lamps, the last being St. Katherine's 
Point on the Isle of Wight, where 60,000 candles throw their 
pright beams over the English Channel, causing many an anxious 
mariner to proceed on his way rejoicing. 

Fontaine showed in Vienna, in 1873, that a dynamo was revers- 
ible—that is, if rotated by the energy of a moving machine, it 
would produce electric currents; or if rotated by electric currents, 
it pooh move machinery. An electric current is one form of 
energy. If we have at one place the energy of falling water, we 
can, by means of a turbine and a dynamo, convert a certain por- 
tion of the energy of this falling water into an electric current. 
We transmit this current through proper conductors to any other 
place we like, and we can again, by means of a motor, convert the 
energy of the current into mechanical energy to do work by 
moving machinery, drawing tramcars, or in any other way. We 
can in this way transmit and utilise 50 per cent. of the energy of 
the falling water wherever we like. ‘I'he waste forces of nature are 
thus within our reach, The waterfalls of Wales may be utilised in 
London; the torrents of the Highlands may work the tramways of 
Edinburgh; the wasted horse-power of Niagara may light up New 
York. The falls of Bushmills actually do work the tramway from 
Portrush to the Giant’s Causeway, and those of Bessbrook the line 
from Newry to Bessbrook, f 

The practicability of the transmission of energy by currents is 
assured, and the economy of doing this is a mere matter of calcula- 
tion. It isa question of the relative cost of the transmission of 
fuel in bulk, or of the transmission of energy by wire. Coal can be 
delivered in London for 12s, perton. The mere cost of the up-keep 
of a wire between Wales and London to deliver the same amount 
of energy would exceed this sum tenfold, For long distances the 
transmission of energy is at present out of the question. There 
can be no doubt, however, that for many purposes within limited 
areas the transmission of energy by electricity would be very eco- 
nomical and effective. Pumps are worked in the mines of the 
Forest of Dean, cranes are moved in the works of Easton and 
Anderson at Erith, lifts are raised in banks in London; water is 
pumped up from wells to cisterns in the house of Sir Francis 
Truscott, near East Grinstead ; ventilation is effected and tempera- 
ture lowered in collieries; goods, minerals, and fuel can be trans- 
mitted by telpherage. The transmission of power by electricity 
is thus within the range of practice. It can be distributed during 
the day by the same mains which supply currents for light 
by night. Small industries, such as printing, watch-making, 
tailoring, bootmaking, can be cheaply supplied with power. It 1s 
thus brought into direct competition with the distribution of 
power by steam as in America, or by air-pressure as in Paris, or 
vy high-pressure water as in London; and the relative advantages 
and economies of each system are simple questions of calculation. 
When that evil day arrives that our supply of natural fuel ceases, 
then we may look to electricity to bring to our aid the waste 
energies of nature—the heat of the sun, the tidal wave of the 
ocean, the flowing river, the roaring falls, and the raging storm. 

There is a mode of transport which is likely to create a revolu- 
tion in the method of working tramways. A tramcar carries a set 
of accumulators which supplies a current to work a motor geared to 
a pair of wheels of thecar. The weight, price, day’s work, and life 
of the accumulator is curiously the same as the weight, price, day’s 
work, and life of horseflesh ; but the cost of maintenance, the lia- 
bility to accident, and the chances of failure are much less. 
Although very great improvements in batteries have been made, 
and they are now really practical things, sufficient experience in 
tramear working has not yet been obtained to say that we have 
reached the proper accumulator. Nor have we yet acquired the 
best motor and mode of gearing ; but very active experiments are 
being carried out in various countries, and nothing can prevent 
their ultimate success. 

The property which the electric current possesses, of doing 
work upon the chemical constitution of bodies, so as to break up 
certain liquid compounds into their constituent parts, and marshal 
these disunited molecules in regular order according to a definite 
law upon the surfaces of metals in contact with the liquid where 
the current enters and exists, has led to immense industries in 
electro-metallurgy and electro-plating. The extent of this indus- 
try may be gathered from the fact that there are 172 electro- 
platers in Sheffield and ———— in Birmingham. The term 
electro-metallurgy was originally applied to the electro-deposition 
of a thin layer of one metal on another ; but this is now known as 
electro-plating. In 1839, Jacobi in St. Petersburg and Spencer in 
Liverpool laid the foundations of all we know of these interesting 
arts. Copper was deposited by them so as to obtain exact repro- 
ductions of coins, medals, and engraved plates. The first patents 
in this country and in France were taken out by Messrs. Elkington 
of Birmingham, who still occupy the foremost position in the 
country. The fine metals, gold and silver, are deposited in thin 
layers on coarser metals, such as German silver, in immense 
quantities. Christofle of Paris deposits annually six tons of silver 
upon articles of use and of art, and if the surfaces so electro- 
lated were spread out continuously they would cover 140 acres. 
The whole of the copper plates used in Southampton for the pro- 
duction of our splendid Ordnance survey maps are deposited by 
copper on matrices taken from the original engraved plates, which 
are thus never injured or worn, are always ready for addition or 
correction, while the copies may be multiplied at pleasure and 
renewed at will. Nickel-plating, by which the readily oxidisable 
metals like iron are coated with a thin layer of the more durable 
material nickel, is becoming a great industry; the trappings of 
harness, the exposed parts of machinery, the fittings of cycles and 
carriages, and innumerable articles of daily use are being rendered 
not only more durable but more beautiful. The electro-deposition 
of iron, as devised by Jacobi and Klein, in the hands of Professor 
Roberts-Austen, F.R.S., is giving very interesting results. The 
dies for the coins which were struck at our Mint on the occasion of 
the Jubilee of the Queen were modelled in plaster, reproduced in 
intaglio by the electro-deposition of copper, and on these hard ex- 
cellent iron in layers of nearly one-tenth of an inch was deposited. 

The exact processes of measurement, which have led to such vast 

improvement in our —— systems, have scarcely yet pene- 
trated into this field of electrical industry, and little is known at 
present of the exact relations of current and electro-motive force 
with respect to surfaces of contact, rate of deposit, and resistance 
of liquids, Captain Sankey, R.E., of the Ordnance Survey Depart- 
ment, has done some useful work in this direction. The extraction 
of metals from their ores by deposition has received wide applica- 
tion in the case of copper. In 1871 Elkington proposed to } recipi- 
tate copper electrolytically from the fused sulphide of copper and 
iron known to the copper smelter as “regulus.” Thin copper 
plates were arranged to receive the deposited copper while the 
foreign metals, including gold and silver, fell to the bottom of the 
solution, the process being specially applicable, it was supposed, to 
regulus containing small quantities of the precious metals. The 
electrical purification of copper from impure “ blister ne ad * of 
‘*blade copper” has also made great progress, and special dynamos 
are now made which will, with an expenditure of 100-horse power, 
precipitate 18 tons of copper per week. The impure metal is made 
to form the anode in a bath of sulphate of copper, the metal being 
deposited in the pure form on a thin copper cathode, It was not 
very long ago considered very economical to absorb ‘85-horse- 
power in depositing one pound of copper per hour, but now the 
same work can be done with ‘3-horse power. Mr. Parker, of 
Wolverhampton, has done good work in this direction, and his 
dynamos in Messrs. Bolton’s works have revolutionised this pro- 
cess of purification. Both at Swansea and Widnes immense 
quantities of copper, in spite of the restrictive operations of the 
copper syndicate, are being produced by electro-deposition. 
Copper steam pipes for boilers are now being built up of great 
firmness, fine texture, and considerable strength by Mr. Elmore, at 
Cockermouth, by electro-deposition on a rotating mandril in a tank 
of sulphate of copper. By this process one ton of copper requires 
only a little more than one ton of coal to raise the requisite steam 
to complete the operation, 





It has been shown that the electrolytic separation of silver from 
gold by similar methods is perfectly practicable. The value of the 
material to be deal with may be gathered from the fact, communi- 
cated to the Gold and Silver Commission now sitting, that nearly 
90,000,0000 oz. of silver are annually produced, and the greater 
portion of this amount contains sufficient gold to render refining 
remunerative. Although the old acid process of ‘parting gold” and 
silver remains practically undisturbed, there seems no reason to 
doubt that in the future electricity will render us good service in 
this direction as it has already in the purification of copper. There 
is not much actual progress to report in the extraction of gold 
from its ores by electrical agency, The conversion of gold into 
chloride of gold by the direct, or indirect, action of chlorine 
is employed on a very large scale in (Grass Valley) California 
and elsewhere. This fact has led to well-directed efforts to 
obtain, by electroiytic action, chlorine which should attack finely- 
divided gold suspended—with the crushed ore—in the solution 
from which the chlorine was generated, the gold, so converted into 
soluble chloride, then being deposited on a cathode, The process 
would seem to be hopeful, but is not as yet a serious rival to the 
ordinary chlorination method. In the amalgamation of gold ores 
much is expected from the possibility of keeping clean, by the aid 
of hydrogen set free by the electric current, the surfaces of 
amalgamated plates. 

It is well known that the late Sir W. Siemens considered that 
the electric are might render good service in the fusion of metals 
with high melting points, and he actually succeeded in melting 96 
ounces of platinum in ten minutes with his electrical furnace, The 
experiments were interrupted by his untimely death, but in the 
hands of Messrs. Cowles the electric arc produced by 5000 amperes 
and 500-horse power is being employed on a very large scale 
for the isolation of aluminium — from corundum — which is 
immediately alloyed—in situ—with copper or iron, in the presence 
of which it is separated. The heating power of large currents has 
been used by Elihu Thomson in the United States, and by Barnardos 
in Russia, to weld metals, and it is said to weld steel without affect- 
ing its hardness. It has even been proposed to weld together in one 
continuous metallic mass the rails of our railways so as to dispense 
entirely with joints. 

The production of chlorine for bleaching and of iodine for phar- 
maceutical sang the economical production of oxygen, are also 
processes now dependent on the electrolytic effect of the electric 
current. It is almost impossible to enumerate the various general 
purposes to which electricity is applied to minister to our wants, 
and to add to our comforts. Every one appreciates the silent effi- 
ciency of the trembling electric bell, while all will sooner or later 
derive comfort from the perenially self-winding electric clock. 
Correct mean time is distributed throughout the length and breadth 
of the land by currents direct from Greenwich Observatory. 
Warehouses and shops are fitted with automatic contact pieces, 
which, on any undue increase of temperature due to fire, create an 
alarm in the nearest fire station; and at the corner of most streets 
a post is found with a face of glass, which on being broken enables 
the passer-by or the watchful and active policeman to call a fire 
engine to the exact spot of danger. Our sewers are likely to find 
in its active chemical agency a power to neutralise offensive gases, 
and to purify poisonous and dangerous fluids. The germs of 
disease are attacked and destroyed in their vary lairs, The physi- 
cian and the surgeon trust to it to alleviate pain, to cure disease, 
to effect organic changes beyond the reach of drugs. The photo- 
grapher finds in the brilliant rays of the arc lamp a miniature sun, 
which enables him to pursue his lucrative business at night, or 
during the dark and dismal hours of a black November fog of 
London, 

We learn from the instructive and interesting advertising columns 
of our newspapers that ‘“‘electricity is life,” and we may perhaps 
read in the more historical portion of the same paper that by 
arecent decision of the New York Parliament, ‘‘electricity is death.” 
It is proposed to replace hanging by the more painless and sudden 
application of a powerful electrical charge; but those who have 
assisted at this hasty legislation would have done well to have 
assured themselves of the practical efficacy of the proposed process. 
I have seen the difficulty of killing even a rabbit with the most 
powerful induction coil ever made, and I know those who escaped 
and recovered from the stroke of a lightning discharge. e 
fact that the energy of a current of electricity, either when it 
flashes across an air space, or when it is forced through high resist- 
ance, assumes the form of heat of very high temperature led 
early to its employment for firing charges of gunpowder; and for 
many civil, military, and naval purposes it has become an invalu- 
able and essential agent. Wrecks like that of the Royal George at 
Spithead were blown up and destroyed ; the faces or cliffs and quar- 
ries are thrown down; the galleries of mines and tunnels are exca- 
vated ; obstructions to navigation like the famous Hell Gate, near 
New York have been removed ; time guns to distribute correct time 
are tired by currents from Greenwich at 1 p.m. In the operations of 
war, both for attack and defence, submarine mining has become 
the most important branch of the profession of a soldier and a 
sailor. Big guns, whether singly or in broadside, are fired, and 
torpedoes, when an enemy’s ship unwittingly is placed over them, 
are exploded by currents of electricity. An immense amount of 
research has been devoted to design the best form of fuse, and the 
best form of gencrator of electricity to use to explode them. 
Gun tubes for firing consist of a short piece of very fine 
wire embedded in some easily fusible compound, while the 
best form of fuse is that known as the Abel fuse, which is com- 
posed of a small compact mass of copper phosphide, copper sulphide, 
and potassium chlorate. The practice in the use of generators is 
very various. Some, like the Austrians, lean to the high tension 
effects of static electricity ; others prefer magneto machines ; others 
use the dynamo ; while we in England cling with much fondness to 
the trustworthy battery. Since the electric Jight has also become 
such a valuable adjunct to war purposes, it is probable that 
secondary batteries will become of immense service. The strong 
inductive effects of atmospheric electricity are a source of great 
danger. Many accidental explosions of fuses have occurred. An 
experimental cable with a fuse at one end was laid below low- 
water mark along the banks of the Thames at Woolwich. The 
fuse was exploded during a heavy thunderstorm. The know- 
ledge of the causes of a danger is a sure means for the pro- 
duction of its removal, or of its reduction to a minimum. Ww 
tension fuses and metallic circuits reduce the evils of lightning, 
but have not removed them. Should war unhappily break out 
again in Europe, submarine mining will play a very serious part, 
and, paradoxical as it may appear—as has been suggested by the 
French ambassador, M. Waddington—its very destructiveness may 
ultimately prove it to be a powerful element of peace. 

It seems incredible that, having utilised this great power of 
nature to such a wide and general extent, we should still be in a 
state of mental fog as to the answer to be given to the simple ques- 
tion—What is Electricity? The engineer and the physicist are 
completely at variance on this point. The engineer regards elec- 
tricity, like heat, light, and sound, as a definite form of energy, 
something that he can generate and destroy, something that he 
can play with and utilise, something that he can measure and 
apply. The physicist—at least some physicists, for it is difficult to 
find any two physicists that completely agree with each other— 
regard electricity as a peculiar form of matter permeating all space 
as well as all substances together with the luminiferous ether 
which it permeates like a jelly or a sponge. Conductors, according to 
this theory, are holes or pipes in this jelly, and electrical generators 
are pumps that transfer this hypothetical matter from one place to 
another, Other physicists, following Edlund, regard the ether and 
electricity as identical, and some, the disciples of Helmholtz, consider 
it as an integral constituent of nature, each molecule of matter 
having its own definite charge, which determines its attraction and its 
repulsion, All attempts to revive the Franklinian, or material 
theory of electricity, have, however, to be so loaded with assump- 
tions, and so weighted with contradictions, that they completely 
fail to remove electricity from the region of the mysterious, It is 





already extremely difficult to conceive the existence of the ether 
itself as an infinitely thin, highly elastic medium, filling all space 
employed only as the vehicle of those undulatory motions that give 
us light and radiant heat. ‘The material theory of electricity 
requires us to add to this another incomprehensible medium 
embeded or entangled in this ether, which is not only a medium 
for motion, but which is itself moved. The practical man, with 
his eye and his mind trained by the stern realities of 
daily experience, on a scale vast compared with that of the 
little world of the laboratory, revolts from such wild hypo- 
theses, such unnecessary and inconceivable conceptions, such 
a travesty of the beautiful simplicity of nature. He has a 
clear conception of electricity as something which has a distinct 
objective existence, which he can manufacture and sell, and some- 
thing which the unphilosophic and ordinary member of society can 
buy and use. The physicist asserts dogmatically: ‘Electricity 
may possibly be a form of matter-—it is not a form of energy.” 
The engineer says distinctly: ‘‘ Electricity is a form of energy --it 
is not a form of matter ; it obeys the two great developments of 
the present generation—the mechanical theory of heat and the 
doctrine of the conservation of energy.” There must be some 
cause for this strange difference of views. It is clear that the 
physicist and the engineer do not apply the term electricity to the 
same thing. The engineer’s electricity is a real form of energy ; 
the speculative philosopher’s electricity is a vague subjective un- 
reality which is only a mere factor of energy, and is not energy 
itself. This factor, like force, gravity, life, must, at any rate for 
the Me remain unknowable. It is not known what force is ; 
neither do we know what is matter or gravity. The metaphysician 
is even doubtful as regards time and space. Our knowledge of 
these things commences with a definition. The human mind is so 
unimpressionable, or language is so poor, that writers often cannot 
agree even on a definition. The definition of energy is capacity for 
doing work. We practical men are quite content to start from 
this fiducial line, and to affirm that our electricity is a something 
which has a capacity for doing work ; it is a peculiar form of energy. 
The physicist may speculate as much as he pleases on the other side 
of this line. He may take the factors of energy, and mentally play 
with them to his beart’s content; but he must not rob the engineer 
of his term electricity. It is a pity that we cannot settle our 
difference by changing the term. Physicists might leave the term 
electricity to the form of energy, which is an objective reality, and 
which the ordinary mortal understands; while engineers would be 
quite content if speculative physicists and enthusiastic mathemati- 
cians would call their subjective unreality, their imaginary electri- 
cal matter, by some otherterm. If it be necessary to mentally 
create some imaginary matter to fulfil the assumptions and abstrac- 
tions of their mathematical realisations, let them call it coulombism 
or electron, and not appropriate the engineer’s generic and com- 
prebensive term, electricity. The engineer finds the motions of 
existing matter and of the ether quite sufficient to meet all his 
requirements, and to account for all those phenomena which are 
called electrical. 

It seems paradoxical to assert that two unrealities can form a 
reality, or that two subjective ideas can become an objective one; 
but it must be remembered that, in all electrical phenomena, that 
which makes them real and objective is derived frcm without. 
The motion that renders an electrical phenomena evident is 
imparted to it from some other form of energy. The doctrine of 
the conservation of energy asserts that energy is never destroyed, 
it is only transformed—work must be done to render it evident. 
No singie electrical effect can be adduced which is not the result 
of work done, and is not the equivalent of energy absorbed. The 
engineer's notion of work—something done against resistance; and 
of power—the rate at which this change of condition is effected— 
are the keystones to the conception of the character of those 
great sources of power in nature whose direction to the uses and 
convenience of man is the immediate profession of those who 
generally assemble together in Section G of the British Association 
to discuss the ‘‘ practical application of the most important princi- 
ples of natural philosophy, which has, in a considerable degree, 
realised the anticipations of Bacon and changed the aspect and 
state of affairs in the whole world.” 

I cannot pretend to have given a survey of all the practical 
applications of electricity. I have but briefly indicated the present 
area covered by the new and rapidly growing industry. Five 
million people upon the globe are now dependent on the electric 
current for their daily bread. Scarcely a week passes without 
some fresh practical application of its principles, and we seem to 
be only on the shore of that sea of economy and beneficence which 
expands with every new discovery of the properties of electricity, 
—— already beyond the mental grasp of any one rae 
worker, 








CIvIL AND MECHANICAL ENGINEERS’ SociETy.—By permission 
of Mr. Wolfe Barry, M.I.C.E., the members of this society and 
their friends recently made a visit to the Tower Bridge works. Mr. 
George Scott, representing Mr. John Jackson, the contractor, 
explained the methods which had been adopted in the construction 
of the two piers which carry the main towers of the bridge. Some 
of the members were then taken down the river in Mr. Jackson’s 
launch to Greenwich, where they were shown Mr. Maynard Walker’s 
machine for raising water by the utilisation of the tide. They 
arrived at high water, and the machine was allowed to work, and 
pumped up some 2000 gallons in a few minutes to a height of léft. 
above the high tide level. 


Mr. GEORGE WILKINSON.—Many of our readers will learn with 
some surprise that Mr. George Wiikinson has resigned his con 
nection with Messrs. Clayton and Shuttleworth, of Lincoln. The 
loss of the services of such a man to the firm is a matter of con- 
siderable importance. Mr. Wilkinson went to Stamp End forty 
years ago. is wonderful powers as an organiser soon made his 
influence felt. Mr. Wilkinson invented a host of labour-saving 
tools and methods, and did more, perhaps, than any man living to 
reduce the cost of the manufacture of the portable engine, while 
improving its quality. Under his management Stamp End Works 
became tbe most celebrated portable engine factory in the world, 
his efforts being in all cases fully recognised and supported by the 
heads of the firm. Weare unable to say why Mr. Wilkinson has 
resigned the ition which he has so ee held with credit to 
himself and advantage to his employers. Possibly he thinks that 
he deserves, after forty years of toa work, a well-earned repose, 
But the services of suk a man can be ill-spared. 


LAUNCH OF THE STEAM TRAWLER ARCTIC.—On Tuesday after- 
noon there was launched from the yard of Earle’s Shipbuild- 
ing and Engineering Company, at Hull, the s.s, Arctic, which 
is the first of two steam fishing vessels being built by them 
to the order of Messrs. Moodys and Kelly, of Grimsby, and 
which are adapted either for line or trawl fishing. This has 
necessitated some departure from the ordinary design of steam 
trawling vessels, the principal feature being a ‘‘fish well,” or space 
amidships open to the sea by means of perforations through the 
shell of the ship; a continuous circulation of sea-water thus takes 
place and enables the fish to be kept alive after being caught. ‘The 
dimensions are 100ft. by 20ft. by 1lft. 6in., and the ship is built 
to Lloyd’s highest class, with considerable excesses of scantling 
over rule, Provision is made in the holds, in addition to the fish 
well, for the storage of fish, ice, &c., and the vessel is titted with a 
powerful steam winch of Messrs. Earle’s special make, and other 
appliances are fitted on deck for working two sets of trawl gear. 
The captain, mate, and engineer are berthed in the cabin under the 
quarter deck, and the crew in the forecastle. The ship will be 
ketch rigged, and will have good sail power. Her engines are on 
the triple-compound three-crank principle, and have cylinders 
12in., 18in., and 30in. diameter, with a stroke of 18in., these being 
supplied with steam from a large steel boiler made to work at 
150 1b, pressure. 
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WATER-TUBE BOILER, 


BABCOCK AND WILCOX BOILER AT THE 
BRUSSELS EXHIBITION, 





THE accompanying section illustrates the latest form of the 
Babcock and Wilcox multitubular boiler, as erected, with its 
setting in section, in the British Annexe of the Brussels Exhi- | 
bition. The chief point of improvement consists in making the | 


THE BABCOCK AND WILCOX COMPANY, ENGINEERS, 





angle of the suction pipe the nuts are simply eased and 
tightened up again when ready for work. No joint in the 


| suction pipe is interfered with, hence any trouble from the 


leakage of air is avoided. 








YATES’S WATER HEATER. 





| 
| 
} 
| 
| 


steam and water drum of large capacity, and bringing it out to | In the Ceylon tea-roomsof the British annexe, Brussels, a practical | 


the front, with no pipe intervening between it and the water- | 


application is made of Yates’s hydrozest, or water heater, with 


BRUSSELS EXHIBITION. 


and a safety-valve with pan and waste-pipe are provided. This 
invention, which supplies boiling water only when required, is 
specially valuable for making tea, where water freshly boiled, 
and not kept bviling, is found to give the best results, 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Russia ; Public Works at Novorossisk.—The railway connect- 


gauge, instead of stopping it off where connected with the | which can be drawn from the same tap cold, and, thirty seconds | ing Novorossisk and Ekaterinodar may be considered as finished, 


tubes. This drum is frequently made 
of steel; the tubes are of best lap- 
welded wrought iron; and the mud 
drum is made of a special mixture of 
steel, hematite iron, and cold-blast iron. 
These three parts are connected by 
pieces of tube having expansion joints. 
The “ headers,” or end pieces connect- 
ing the tubes one with another, are 
welded up of wrought iron, and the 
caps closing the hand holes opposite the 
end of each tube are put on metal to 
metal. This combination affords a re- 
gular, free, and rapid circulation, always 
in the same direction, thus maintaining 
a constant temperature throughout the 
boiler, and causing all solid matters to 
be deposited in the mud drum, Up to 
the present time boilers representing 
20,000 horse-power have been made on 
this system, including four of 80 horse- 
power each for the Southwark and 
Vauxhall Water Company; four for 
the Kent Waterworks Company, four 
for the East London Waterworks 
at Waltham Abbey, twenty-four of 
10,000 horse power for the London ' 
Electric Supply Corporation, one rated at 163 horse-power, | 
with 175 square metres of heating surface for Morrel and | 
Verbeoke, Ghent, and one for the Grosvenor Gallery. The | 
average evaporation of these boilers is 9 lb. of water; but 114 1b. | 
have, it is said, been reached under favourable conditions. 

The firm has also supplied four boilers representing 656-horse | 
power to the London Electric Supply Corporation’s Electric 
Lighting station at the Grosvenor Gallery. They have been 
worked continually since their erection in December, 1886, at 
double their rated capacity, and gave the following results on 
being tested by Mr. T. B. Lightfoot ; Mr. C. P. Sparks for 8S. Z. 
de Ferranti, consulting engineer of the Electric Co.; and Mr. J. 
H. Rosenthal, representing the Babcock and Wilcox Co., the fuel 
used being Nixon’s best navigation steam coal :—Duration of 
test, 8 hours ; average steam pressure, 115 lb.; average tempera- 
ture of water fed by pump, 200 deg.; coal fired, 5824 lb.; refuse, 
224 lb.; combustible, 5600 1b.; percentage of ashes, 3°9 ; total 
water evaporated, 70,0001b.; water evaporated per Ib. of coal, 
actual conditions, feed-water 200 deg., steam pressure 115 ]b., 
121b.; water evaporated per Ib, of combustible, actual conditions, 
as above, 124 lb.; average temperature of flue gases, 400 deg. 








HETT’S CENTRIFUGAL PUMP. 





We illustrate this week a centrifugal pump recently patented 
by Mr. Hett, of the Turbine Foundry, Brigg. Hitherto in this 
class of pump the suction pipe, if made adjustable at all, could 
only be altered by removing the nuts attaching it to the pump, 
and shifting the bend round to the next hole, In others the 
whole pump can be swivelled, carrying with it the discharge 
branch, The object aimed at by the patentee is to obtain an 
independent swivelling of the suction, without removing a 
single nut or interfering with the angle of the delivery pipe. 
In carrying out his invention, Mr. Hett casts the suction bend 
in a piece with the pump cover. This cover is turned on the 
edge, and on both sides near the circumference. It fits into a 
recess in the pump-case, which is bored out and faced true 
to receive it. A wrought iron ring, secured by studs and nuts, 
presses on the edge of the cover, and keeps it in its place. The 
joint is made with thin canvas, painted on the case side and 
tallowed on the other, which is in contact with the cover. This 





joint slides readily, and is perfectly tight. When altering the 


HETT’S CENTRIFUGAL PUMP. 


afterwards, boiling water. As will be seen by the accompanying | 


section, a double two-way cock admits gas and atmospheric air 
by the pipe B to the burner C, and also water by the pipe D to 
the outer spirals of the coil E, the superheater F, the inner 


| spirals of the coil, and the delivery tap G. A small constant or 
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YATES’S WATER HEATER. 


pilot light in connection with the pipe H serves to ignite the gas 
at the burner when turned on; and the large surface of the latter, 
as well as of the coil, which is brought into close contact with 
the flame, causes cold water to be raised to boiling point in the 
short space of half a minute from the gas being turned on. The 
space between the inner and outer casing is packed with 























asbestos, slag wool, or some other non-conducting substance , | 








though everything will not be in work- 
ing order for two or three months. The 
construction of the port is almost at a 
standstill, owing to want of funds; the 
contractors are now in St. Petersburg 
seeking fresh capital, and the general 
opinion here is that the port cannot be 
finished for at least two years. It is 
believed here that the proposed railway 
connecting Petrovsk, a Caspian port, 
and Vladikavkas has been commenced. 
On the completion of this line the 
whole Persian trade would pass vid 
Novorosisk. The Revue Commerciale et 
Industrielle du Cavkas considers “ that 
the Vladikavkas-Tiflis line is necessary, 
because it will open up the Southern 
Caucasus and keep in check the Turkish 
railway lines of Trebizond-Erzeroum- 
Tauris, the construction of which is now 
projected. From a commercial point 
of view it will be useful, because at the 
time of the construction of the Poti- 
Batoum-Baku Railway it was only in- 
tended to facilitate the arrival of 
naphtha and petroleum products at the 
Black Sea; but at the present time 
the local trade has so developed that this railway is no longer 
sufficient for the transport of all the merchandise conveyed 
to the stations of the system, and the piercing of the Souram 
tunnel and the introduction of a pipe line for raw naphtha 
recently decided upon, will only lighten for a short time 
the transports by railway. The trade with Russia is fre- 
quently interrupted in winter; the sea route is difficult or 
too long for certain products.” The British Consul at Taganrog 
reports on the above:—‘ With the realisation of the scheme it 
is hoped that Rostov-on-Don will become acentral depdt and port 
of transit for Persian goods, and that commercial relations will 
be opened up between that town and the Trans-Caspian territory. 

Russia: Trade of Odessa in 1887.—The import trade of this 
city again shows a falling off, the chief cause being the con- 
siderable duty on many articles and the prevalent high rate of 
exchange for gold, so that imports are said to have decreased by 
£2,118,000, or 41} per cent. British shipping increased by 
322,658 tons, or 50§ per cent., and its proportion of the whole 
rose from 564 per cent. to 71 per cent. The quantity of coal 
imported in 1887 was extremely small, the increased duty 
having caused the development of the Russian coal trade, 
though some factories in Odessa consider it more advantageous 
to consume English coal. Factories in the interior and in 
more direct communication with the coalfields find it more con- 
venient to burn country coal, the rate of transport not being so 
heavy as from the sea coast. English coal imported into 
Odessa in 1887 decreased by 151,519 tons, or 76 per cent., under 
1886, and was 261,565 tons, or 844 per cent., under the impor- 
tation of 1883. The export trade shows a large increase on 
other years, and the quantity was the largest ever reached, 
1,746,342 tons, 580,817 tons, or 50 per cent., over 1886. The 
increase in value was £3,581,505, or 43} per cent. 

Russia: Trade of Poti in 1887.—Imports into Poti continue 
inconsiderable, the duties upon some articles having been 
further increased. Exports, chiefly cereals, decreased by 
£207,745, or 294 per cent., under the previous year. Man- 
ganese ore is now in greater demand, and more actively exported. 
The quantity increased by 14,299 tons, or 40 per cent., while 
the value fell by £3363, or 3 per cent., and the price from £3 
per ton to £2 1s. 104d. per ton. Numerous machines for 
stripping maize from the cob have been introduced. Some are 
too expensive, and others inefficient. A cheap, small, effective 
corn reaper would find ready purchasers, The loop line of 
railway over the mountain ranges between the coast and Tiflis 
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is in progress of construction, but will require some time for 
completion. The railway to the Kibuli coal field is completed, 
and the concession for the pipe line for the petroleum traffic 
from Baku to the Black Sea coast is reported to have been 
granted to a Russo-French company, but nothing has been done 
towards laying it down.—The United States Consul at Beirut 
reports on this subject:—“ The project to connect the Caspian 
with the Black Sea by a pipe line seems about to be realised. 
The Caspian and Black Sea Naphtha Conduit Company has at 
last been formed, and the work is to be completed in three years 
and a-half. The conduit from the small peninsula of Abcheron, 
on the Caspian, is to have a forked line to the Black Sea, reach- 
ing Batoum and Poti. The capacity of the proposed line is to 
be such as to admit of the passage daily of 3857 tons, or about 
1,200,000 gallons of naphtha. The maximum tariff will be 33d., 
and the company is to pay to the Government a royalty of 114d. 
per ton. The capital of the company is fixed at £2,196,620, and 
its plant and property are to pass to the Crown after the lapse 
of sixty years.” 

Russia : Trade of Sevastopol in 1887.—Imports have almost 
entirely ceased, and with the present heavy duties no improve- 
ment can be looked for. The import of English coal, with the 
exception of that required by Russian men-of-war, has com- 
pletely ceased, Russian coal for all ordinary purposes in this 
district having superseded English. The anthracite is 2s. 64d. 
per ton cheaper, and the donetz 3s. 9fd., but the latter, 
though burning well, has a most disagreeable odour. The 
progress in rebuilding the town is and has been so rapid that no 
ruins may be standing by the end of 1888. Skilled workmen 
will find at Sevastopol, Sympheropol, and Yalta a demand for 
their labour, and at the latter place builders, carpenters, &c., 
can, in proportion to their skill, find a most remunerative 
market, but it is useless for foreign manufacturers to advertise 
their goods by letters, &c. 

Spain : British trade at Gijon,—British shipping at Gijon has 
slowly but steadily increased from 1310 tons in 1883 to 14,467 
tons in 1887. The value of the cargoes increased in the same 
period from £24,620 to £92,500. There is a continued decline 
in our imports to this province—Asturias—more especially in 
manufactures, both in bulk and value, but in the landing we 
are now on an equal footing with our competitors at the Custom 
House. The decrease in our imports last year was £13,252, or 
21? per cent. British chemicals, iron, glass, machinery, and 
textiles, the principal items of our trade with Asturias, falls in 
value below German importations of the same class. We are 
losing our chemical trade from Newcastle, iron and machinery 
trade from Liverpool, and pig iron from Glasgow, whilst 
Germany is coming quickly to the front, although her imports 
diminished last year by £4048, or 9 per cent., she was the 
nation least appeased, and is beating France out of the market 
in the miscellaneous trade, the imports of that country having 
decreased last year by £8995, or 23 per cent. The cause of the 
diminished value and volume of British manufactures may be 
partially found in the instances of indifference on the part of 
British manufacturers in responding to the efforts made by the 
Vice-Consulate to bring under their notice the endeavours of 
competitors to secure a large share of business in this province. 
In June, 1887, there was sent to a maker at Birmingham a case 
of French, German, and native bolts, building tools, iron- 
mongery, locks, scythes, and spades, with prices as per invoice 
from continental makers. The reply was discouraging, and to the 
effect that they had difficulties with “ workmen, especially as 
regards the locks. We have seen at least eighteen lockmakers 
who mostly seemed anxious to do them, but when their work- 
men saw the patterns they refused to have anything to do with 
them. The scythe is entirely continental make, and neither our 
Sheffield makers or any others will Jook atit.” At the same time 
a contract was made here with a German house to supply glass 
half-pint and pint bottles at 7s. 24d. and 10s. 44d. per gross c.i.f. 
Gijon, full particulars and samples were sent to an English 
maker in June, but he was busy with the home trade, and whilst 
earnestly hoping to secure some of the Spanish trade, has not yet 
sent either prices or samples. In the meantime the Germans 
got in several cargoes. It appears that we simply ignore these 
and other branches of business in the north of Spain, where our 
competitors are always ready to make Spanish patterns suitable 
to local wants, never finding any difficulty with the workmen, 
and ever ready to quote for goods irrespective of design or make. 
Our competitors not only study on the spot what is wanted, 
but facilitate operations by quoting prices free of duty placed in 
buyers’ warehouse with from two to six months’ credit, which is 
more in keeping with the times here than our cash-on-delivery 
system. Unless our home manufacturers pay greater attention 
to the Spanish market, we shall inevitably lose the small hold 
still retained. Last year attention was drawn to the growing 
increase of German importation, and a suggestion made that 
our manufacturers should combine in a co-operative or other 
system to establish a foreign department at some central point,) 
Birmingham, London, or elsewhere, where prices reports, samples 
and specifications of all contracts and tenders wanted by Govern- 
ments, harbour trusts, municipal bodies, &c., could be inspected 
daily. The above advice is now repeated. Since June last year 
copper ore of a richer quality than hitherto shipped has been 
mined in the adjoining province of Castile, and is estimated to 
contain 25 per cent. of copper besides other valuable minerals. 
Of this ore 1880 tons were taken by British ships to Swansea. 
The coalfields of Asturias are estimated to comprise an extent of 
109,153 acres, of which, economically speaking, 24,290 are work- 
able, but as yet only a small portion are being worked near the 
Langree and Northern Railways; the quantity mined in 1887 
showed an increase of 40,000 tons, or 93 per cent. over 1886. 
The price for clean slack was 7s. 14d. per ton, and for large 
steam screened coal 10s. 11d. per ton. Some 13,000 tons, costing 
c.f. 14s, 3d. per ton, were sent to Bilbao tv compete against 
British coal. In order that all charges at this coal trading port 
may be known, this report, No. 329, contains, on pages 10, 12, 
a tariff showing the dues levied on vessels discharging or loading, 
also a tariff for mooring, pilotage, and shifting, with instructions. 

Spain: Hardware in Malaga.—The United States Consul at 
Malaga reports :—There is here a splendid opportunity for the 
introduction of all kinds of American hardware, for our manu- 
factures beat the world, especially in the finish of the article. 
English-made goods contain unnecessarily more than double 
the quantity of metal ; are cumbersome, heavy, and uncouth in 
appearance, while ours have the additional finish which those of 
English make do not possess, together with the requisite strength 
for durability. There is not an American hatchet for sale in 
Malaga, and nothing that will take its place. The greatest 
drawback to the introduction of American manufactures is the 
fact that when pieces or plates are broken by any means, thc 
article becomes worthless, there being no way here to replace 
the broken parts, which are of a peculiar shape or make. 
American houses may send illustrated circulars, but Spaniards 
want to see the article itself. An agent can readily be selected 
in almost any location, who will receive consignments, and who, 
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| 
if provided with a full supply of everything, in which every | 


part can be replaced in case of accident, could introduce them, 
especially any good American cooking stove, but they must 
draw, and have ovens that will bake well. There is no better 
opportunity for disposing of this class of stoves to advantage 
than in this part of Spain. The firm who first introduces any 
particular make of stoves will control in the future the business 
done here, for once satisfied, the Spaniard never likes to change. 
Instead of packing the stoves put together complete, they ought 
to be packed each part separately, with plenty of hay or straw 
to keep them from breaking, the stoves being put together here. 
No single box ought to be so heavy but that three or four men 
could readily handle it, for when boxes are of an unusual 
weight, when carrying them, instead of letting them down 
easily, the men simply “let go” and drop them, and when they 
contain light castings or stores, they are sure to break, 

Turkey: Mines of Asia Minor.—The United States Consul at 
Sivus reports:—The mineral resources of Asia Minor are very 
extensive, but little developed. Comparatively few of the 
mineral deposits are worked, and those that are give little or no 
profit, owing principally to the lack of fuel in their immediate 
vicinity, and the want of roads and means of transporting the 
ore ; and secondarily to the restrictions placed upon their work- 
ing by the Government. Among the known mineral deposits 
are the following: in the Euphrates district, Avgana Maaden, a 
copper mine, said to be of magnificent resources; Keban 
Maaden, argentiferous lead of good quality, 3} ounces of silver 
to the cwt. of smelted metal, also iron ore in abundance, Near 
Paln, three miles from the Euphrates, coal of fine quality is 
found ; and in the vicinity are extensive unworked quarries of 
alabaster and marble, also traces of sulphate of copper, indicating 
large deposits of copper ore. In the Kairsarieh and Zeitoon 
district iron ore is found in large quantities. The villagers 
reduce it by a rough smelting process, and sell it at about 2d. a 
pound. In the Karput region are the famous mines of Keban, 
which have been worked for over 300 years, and formerly were 
a large source of revenue to the Government. In late years, 
owing to mismanagement and peculation, the profits dwindled 
duwn to an actual loss, and the work was abandoned six years 
ago. In the Konia district the most important mineral deposits 
are lead at Bereketly, and lead with a mixture of copper, gold, 
and silver at Bulgar. The annual output at the former mines 
is about 127 tons—but a small proportion of what might be pro- 
duced under better management; and the lead sells at from 
£17 12s. to £19 13s. 6d.aton. The mining is contracted for by 
a Government Commission, which pays 5s. 4d. for each ewt. of 
lead ; and also for transport—camels and donkeys—and for fuel, 
which has to be brought from a distance of from 20 to 25 miles, 
through the forests in the vicinity of the mines having been 
destroyed. The transport of kad to the nearest seaport, 
Meesine, costs about £2 18s. a ton; and to Constantinople, 
where it is scld to the Government arsenal, about £13 9s. a 
ton. The Bulgar mine is high up on a mountain side, over- 
looking a deep valley in the Taurus range. The Government 
pays the miners 2s, 1d. for each ounce of silver, and £5 7s. for 
each ton of lead. A cwt. of the ore yields about 1} ounces of 
silver. The work is carried on by sixteen furnaces, inter- 
mittently owing to lack of funds. The cost of each furnace, 
holding eight or nine tons, for 120 hours, is— 
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The most important mines in the province of Sivas are the lead 
mines at Lidjessy, Kara, Hizzar, now worked under a Govern- 
ment concession by the Asia Minor Mining Company, of London, 
who took the mines over from an unsuccessful German company. 
A royalty of 5 per cent. is paid to the Government ; no profits 
have been yet realised, the absence of railroads, or good wagon 
roads, distance from port, and consequent expense of trans- 
portation using up the profits which would otherwise accrue. 
These mines being carried on under the most favourable con- 
ditions practicable in the country, with improved machinery 
and intelligent management, some information in detail may be 
of interest, as showing the conditions under which mining is 
carried on in Asia Minor. The mountain in which the mine is 
situated is traversed by two principal lodes running east and 
west; galleries, or levels, are driven horizontally upon these 
lodes, and the ore between them taken away. There are ten 
principal levels extending 2133ft.; the vertical distance between 
the highest and lowest is 1000ft. Drainage is, therefore, an 
easy matter, no pump work being required. Footways, with 
ladders, communicate between the levels, so that the whole 
mine can be traversed without going outside. The ore contains 
9 to 10 percent. of lead. As the ore could not be exported at a 
profit, and there being no coal near, nor forests in the neighbour- 
hood, smelting is impracticable, and a washing process has to be 
substituted, involving a loss of metal estimated at from 15 to 20 
percent. The dressing works for this purpose will compare 
favourably with any of their kind in Europe, and cost for— 
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The stone is passed between the steel jaws of a stone breaker, 
and then falls upon two rotating tables, at which the pure ore 
and the dead rock not requiring washing are picked out, the 
remaining portion falling into tram wagons and being wheeled 
to the main building, where it is passed through steel crushing 
rollers driven by a 34ft. water wheel. From there it is carried 
through perforated revolving cylinders, classifying or sizing it, 
and distributed to fourteen self-acting jigging machines, which 
separate the ore from the rock by the agitation of water work- 
ing up and down through sieves, the particles of lead sinking to 
the bottom, and the stone being carried away as refuse matter 
over the top. Sixteen round self-acting buddles receive the 
finer ore in the form of fine sand or slime. The water from the 
machinery is run into catch pits to retain the fine lime held in 
suspension. In summer the water power is insufficient, and the 
machinery is then driven by a 35-horse power vertical steam 
engine with three multitubular boilers. The entire process is 
complete, continuous, and self-acting. The total quantity of 
crude ore produced in 1886 was 14,499 tons, giving a net pro- 
duct of 1463 tons of marketable ore, selling at Liverpool at 
£13 15s. a ton, the raising and mine cost per ton averaging for 
1886, including general charges, materials, salaries, and wages : 
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The cost of dressing, including material and wages, averaged 
£1 17s, per ton. The miners are alloted their work by con- 
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tracts made at the beginning of each month at a given price per 
yard. For instance, the levels will be driven 6ft. 6in. high and 
4ft. llin. wide, and for each yard advanced they will receive 
from £1 12s. 1ld. to £4 2s. 4d. For sloping away the ore the 
pay is less—19s, 9d. to £2 9s. 5d. a yard. The wages of 
the underground men average about 1s. 54d. a day. The 
work of carrying the ore to Kerasunda, the nearest port on the 
Black Sea, a distance of 62} miles is done by muleteers, who 
deliver it at the coast, according to the seasun, at the rate of 
from £1 8s. to £1 19s, 5d. a ton, The shipping charges at 
Kerasunda are 5s, 5d. a ton, and the freight thence per direct 
steamer to Liverpool is 128. a ton. The ore is shipped in large 
bags made in England, costing 4}d. each, and which can only be 
used once, There is an export duty of 1 per cent., and the 
5 per cent. royalty due to the Government must be paid before 
the ore is shipped. The European staff consists of an English 
manager, a Cornish mine captain, a Greek doctor, a Swiss 
accountant, a Welsh fitter and superintendent of the ore-con- 
centrating works. The mining is carried on without intermission 
in three equal relays or shifts. The native miners, the majority 
being Greeks, are badly clothed and fed, have many holidays, 
are lazy, and content if they can earn barely enough to live on. 
Through the consequent slow rate of progress the company has 
been obliged to import Italians, who work three times as quickly, 
The British consul at Trebizond reports: Mining interests in the 
Vilayet have improved to a certain extent. The lead and silver 
mines at Lidgessy, near Karahisiar, have been doing very well, 
even though the state of public security during the greater part 
of the year left much to be desired. Without the efficiency of 
the work being affected, the expenditure was curtailed from 
£21,260 in 1886 to £16,161 in 1887, a reduction of £5099, or 
24 per cent., and in the cost per ton of ore a reduction from £14 
to £11 10s. The raw ore raised and dressed was 14,270 tons, 
and the lead produced 1403 tons, The machinery and 
stores imported were worth £1000; the hands employed, 
491; and the net wages earned by miners averaged 30s. 
per month. East of the port of Tireboli are some silver 
lead mines, which of late have been altogether neglected, 
though situate in a country which affords facilities for mining 
operations such as abundant fuel, a good water supply, and 
road-making advantages. There are seven copper mines within 
a dozen miles of the same port, which, although worked by 
natives under yearly concessions off and on for some time back, 
have of late been entirely stopped, owing to Government 
obstructions, insufficient funds, and want of suitable imple- 
ments. The English firm of Swan and Co. have recently 
interested themselves in these mines, but as yet have extracted 
only 160 tons of copper, a shipment of 400 tous of manganese 
to Marseilles, took place soon after the end of 1887, from a mine 
situate at Perghi, near the small port of Surmeneh. Though 
the ownership of the ground is in dispute among the villagers, 
the Italian who obtained the concession has, by paying the 
Government a royalty of £500, secured for himself the right of 
raising and exporting some 4000 tons of the mineral. There is 
a deposit of cual in the mountains near Kara Hizzar, a pitchy, 
resinous lignite, burning freely, emitting a good flame, much 
gas, and leaving about 40 per cent. weight of ashes and clinkers, 
The difficulty of access to the deposit and the want of roads 
render it impossible to make use of the coal; but with better 
roads, it may prove valuable in developing the mineral deposits 
in the vicinity. 

Turkey: Trade of Bussorah in 1887.—Though tables of 
imports and exports for 1886 are not available, the general 
improvement and increase in the trade here last year were 
marked, Among the European goods imported into the 
district supplied by Bussorah were 4962 tons of Welsh coal 
used by river steamers and steam launches, valued at 
£7198, or £1 9s. 14d. per ton; copper valued at £6534; and 
iron hoop, rods, and sheet, valued at £11,643. A considerable 
portion of the European goods imported were consigned to the 
districts of which Baghdad and Hillah, in Turkey, and Kerman 
shah, in Persia, are the commercial centres. The import trade 
is generally in the hands of natives, chiefly Jews and Persians, 
who, living and working at little cost, are contented with profits 
for which the European houses of business do not care to 
compete. Commercial suits between foreigners and Turkish 
subjects are tried by the Mercantile Court, or Tijaret, consist- 
ing of a president nominated by the Porte, and four members 
annually elected by the native mercantile community. The 
proceedings are tedious, but its decisions are generally just and 
sensible, and, where Europeans are concerned, uncorrupt. This 
report—No. 348—contains a list of the steamers running more 
or less regularly to Bussorah, and the names of the principal 
houses of business, thirteen in number. 


Turkey : Trade of Trebizond in 1887.—The commercial aspect 
of affairs in 1887 was anything but satisfactory. The exceptional 
bad harvest brought on distress—almost a state of famine— 
with the sequel of an unprecedented slackness in industrial and 
mercantile enterprise, which, if easier and more speedy commu- 
nication with the interior had existed, would not have been 
the case to so great an extent. Imports into the entire 
vilayet decreased by 9513 tons, or 15 per cent., and 
their value decreased by £722,460, or 26 per cent. Imports 
into Samsoon and Trebizond decreased by £671,160, or 27? per 
cent. British imports decreased by £393,335, or 30 per cent., 
and their proportion of the whole fell from 55} to 54 per cent. 
Cutlery, hardware, &c., increased by £6250, or 154 per cent., due 
to greater importation of machinery from England and nails from 
Belgium. Iron, chiefly from England and Sweden, increased by 
306 tons, or 154 per cent., in value by £2125, or 12% per cent., 
while the price per ton decreased from £8 13s, 84d. to £8 9s. 
The increase is attributed to merchants having taken advantage 
of cheaper freights and lower prices. Metals—lead, shot 
steel, zinc, &c.—increased by 214 tons, or 7 per cent., and the 
value by £14,440, or 11} per cent. Copper, notwithstanding its 
low price in England, decreased by 432 tons, or 644 per cent., 
in value by £29,460, or 673 per cent., and fell in price per ton 
from £66 4s, 94d. to £60, the decrease being due to supply being 
in excess of demand in these markets. Usurious rates of interest 
have been prohibited in Turkey, and the legal rates of interest 
have been reduced from 15 to 9 per cent., without compound 
interest being chargeable. 








Tue operations for the removal of the Flood Rock 
obstructions from the East River Channel at Hell Gate have been 
suspended for lack of funds, the appropriation having been ex- 
hausted. During the year ending with the cessation of the work 
the new channel has been widened by about 60ft. with a cut about 
26ft. deep, and something over an acre of the eastern end of the 
shattered reef has been removed to the same depth. Work will 
not be resumed until the Appropriation Bill now pending before 
Congress shall have been d, and the amount available for this 
purpose shall have been determined by the Secretary of War. A 
great deal of work yet remains to be done. Flood Rock, the 
Gridiron, and the Hen and Chickens shattered masses still obstruct 
the channel, 
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RAILWAY MATTERS. 


In the United States there is about one million of people 
employed on the railways, 


Tue tunnel underneath Lake Michigan, through which 
the water supply of that city is to be drawn, has already been ex- 
tended upwards of 280ft, below the lake, 


Tue Ramsbottom water trough is, it is said, to be 
adopted on the Great Northern Railway between London and York 
—a distance of 188} miles—in order that, when the quick running 
to Scotland is r d next , the East Coast express can 
run the entire 188} miles without a stop. 


A TERRIBLE railway accident occurred at Velars-sur- 
Ouche, near Dijon, at 2.30 a.m, on Wednesday. It appears that a 
train ran off the line at the moment when another was approaching 
in the opposite direction, the result being a terrific collision. 
Twelve persons are stated to have been killed outright, and the 
same number injured, 





“WE see,” the Chicago News says, “our enterprising 
cabmen follow the north side cable cars around, in the expectation 
that the cable will break and that they will get custom, This 
expectation is invariably fulfilled. The cabmen have thrived since 
Yerkes began to operate his big burlesque on rapid transit. You 
don’t hear them complaining about the inefficiency of the cable 
service. 


Tue Canadian correspondent of the Liverpool Journal 
of Commerce says: —‘‘The Canadian Pacific Railway Company is 
having six large rotary steam snow shovels built for use during the 
coming winter. The machine, which is the invention of Mr. J. H. 
Leslie, a Canadian, was in operation on the western road during 
last winter, The Canadian Pacific Railway Company has bought 
the exclusive right to build the machines.” 


Accorvineé to the daily press, a Great Northern engine 
‘exploded ” while standing in Sleaford station on Saturday even- 
ing. The engine had just arrived with a passenger train from 
Grantham for Boston, well filled with passengers, who, terrified by 
the report, made their escape through the windows of the carriayes. 
There was no loss of life. This paragraph is a neat specimen of 
exaggeration, There was no explosion, A very hard iron plate 
in a boiler, two years old, cracked close to a longitudinal seam of 
rivets, opening y,in., and allowed steam and water to rush out, 
but there was no approach to danger, 


Tue special committee of the Russian headquarter staff 


entrusted with the selection of a terminus for the Transcaspian 
Railway, held its second and final meeting on the 24th ult. It 
then upheld the decision at which it arrived at its first conference. 
It should be well known that it then decided unanimously in favour 
of the transfer of the terminus from Uzun Ada to Krasnovodsk, 
but it also considered that, in consequence of the attempt made 
during a whole year to develope and improve the bay and roadstead 
of Uzun Ada, it was necessary to take the opinion of persons and 
of the companies in the habit of using the line in question. The 
necessary information having been obtained—especially favourable 
reports on the excellence of Krasnovodsk as a port being received 
from the Caucasus and Mercury, and Swan Companies—the com- 
mittee met finally on the 24th ult, with the result mentioned. 


THE oo railway from the coast of Western 
Australia to Eucla opens up a splendid prospect for travellers from 
this side to the Eastern Australian Colonies. A writer in Colonies 
and India says :—‘‘ When the proposed line has been laid—and it 
is only a matter of time in any case whether Dr. Boyd’s scheme is 
adopted or not—the traveller may leave the steamer at Fremantle 
or Albany and take the train ‘across country,’ even if his destina- 
tion should be in North Queensland. With the exception of the 
break between Sydney and Newcastle, one may now travel by rail 
all the way from the western corner of South Australia, through 
Melbourne, Sydney, and Brisbane, to a point some hundreds of 
miles further on beyond the Queensland capital. Many of us will 
doubtless live to see the special rail service from the stormy 
Leeuwin to the tropical Cape Yorke an accomplished fact.” 


THE report of the Commissioner for Railways in 
Queensland for the year ended December 31st last has been issued, 
and it shows that the total expenditure on the railway lines of the 
Colony up to that date amounted to £12,482,576, of which 
£1,162,192 was for lines stil] under construction or survey at the 
end of the year. The interest amounted to £524,807 per annum, 
and the average cost of the lines opened for traffic was £6414 per 
mile. The gross earnings for the year showed an increase of 
£85,217, or about 124 = cent, over those of the previous year. 
The interest contributed by net earnings from all lines in 1887 
amounted to £243,533, and the interest on the total capital expen- 
diture on all lines was 1°95 per cent., the interest on lines opened 
for traffic and bearing revenue being 2°15 per cent. The construc- 
tion of the first section of the railway from Normanton to Cloncurry 
has been authorised, 


In their last report, the Railroad Commissioners of the 
State of New York give the number of persons who were killed in 
the State from ‘‘ walking or being” on railroad tracks as 341, and 
222 more were injured. As there are about ten times as many 
locomotives in the whole country as there are in the State of New 
York, we may make a rough-and-ready approximation of the whole 
number killed and injured by simply ellieivien the above figures 
by ten, which would give us 3410 killed and 2220 injured, or a total 
of 5632. As these figures represent an appalling amount of pain, 
sorrow, and of consequential destitution, the Railroad and Engi- 
neering Journal says, some general inquiries were sent out some 
time ago, in connection with an investigation of a similar character, 
to learn, if possible, whether the class of accidents referred to 
could be lessened, and if so, by what means. To the question, 
‘Can you suggest any way of lessening the number of accidents to 
employés from ‘walking or being on the track?’” the following 
replies were received from experienced railroad officers :—A num- 
ber answered, ‘‘No;” four said, ‘‘ By staying off the track ;” others 
recommend the enforcement of tres acts; three suggest the 
use of a steam bell-ringer on locomotives; two propose a foot-walk 
alongside of tracks; one proposes overhead foot-bridges, and others 
propose various rules for working. 


AN electric mountain railway—the first of its kind— 
has recently been opened to the public at the Burgenstock, near 
Lucerne. Under the superintendence of M. Abt, the rails describe 
one grand curve formed uponanangle of 112deg., and, by anarrange- 
ment of the Abt system, the journey is made as steadily and smoothly 
as upon any of the straight funicular lines previously constructed. 
The Burgenstock being almost perpendicular, it would have been 
impossible to construct a railway upon the old plan. From the 
shore of the Lake of Lucerne to the Burgenstock is 1330ft., and it 
is 2860ft. above the level of the sea. The total length of the line 
is 938 metres, and it commences with a gradient of 32 per cent., 
which is increased to 58 per cent, after the first 400 metres, and 
this is maintained for the rest of the journey. A single pair of 
rails is used throughout, with the exception of a few yards at half 
distance to permit the two cars to pass. Through the opposition of 
the Swiss Government each car is at the present time os allowed 
to run the half-distance, and they insist upon the passengers 
changing, in order, as they say, to avoid collision or accident. The 
motive power, electricity, is generated by two dynamos, each of 
25-horse power, which are worked by a water-wheel of nominally 
125-horse power, erected upon the river Aar at its month at Buochs, 
three miles away. The electric current is conducted by means of 
parang copper wires, The loss in transmission is estimated at 25 
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NOTES AND MEMORANDA. 


Tue Committee of the French Chamber and Senate have 
decided to award the Volta prize of £0,000 francs to M. Gramme, 
for the improvements made by him in the construction of dynamo- 
electric machines, 


A TUNNEL near Samos, which dates from about 530 B.c., 
has recently been explored by a German expedition. 1t was con- 
structed as a water conduit, and has been driven through limestone 
rock to a length of 1235ft. 


Tue Geographical Society of Paris has decided to take 
advantage of the presence of the many savants who will attend the 
Universal Exposition in Paris next year, by calling together a 
Geographical Congress, which will meet in August of next year. 


An interesting experiment has been made at Toulon, 
with the object of demonstrating the utility of a captive balloon in 
observing from a considerable height the movements of an enemy’s 
fleet. A naval officer seated in the car of the balloon was in tele- 
phonic communication with the frigate Indomptable, to the com- 
mander of which he signalled, as if in actual warfare, all that he 
could observe from his elevated position, 


A GERMAN photegrasher, Herr Ottomar Anschultz, has 
succeeded in preparing photographic plates so sensitive that an 
exposure of 5; 5th of a second is sufficient. A very small lens 
must be used, so that the pictures are generally only yin. in length 
and breadth. Enlarged to an inch and a-half on glass plates, and 
rotated in series of twenty-four before a Geissler tube, the pictures 
are used for reproducing the motions of an animal on a large 
screen, 


By means of the magnesium flash light a photograph 
has been taken at the suggestion of M. Du Bois Raymond, of a 
normal eye, life size, after a quarter of an hour's rest in a com- 
pletely darkened room, showing the pupil of the eye fully dilated, 
as its reaction does not begin until after exposure. Hitherto the 
effect of complete darkness on the pupil could only be observed 
by the light of the electric spark, but these photographs permit of 
measurements, 


Tue electromotive force of various primary batteries is 
given in the following :—Wollaston, at the start, 1‘00 volts.; after 
use, 0°50 volts. Smee, at first, 1°26 volts.; after closing, 0°60 volts. 
Grove, constant, 2°17 volts. Bunsen, constant, 2°15 volts. Bichro- 
mate, fresh, 2°25 volts.; strong solution, 3°00 volts.; old solution, 
1°50 to 1 or less. Daniell, very constant, 1:25 volts. Leclanché, 
fresh, 1°73 volts.; after closing, 1°20 volts.; later, 0°50 volts.; after 
rest, 1°50 volts, 


THREE million feet of gas is the lowest estimate of the 
flow of natural gas every twenty-four hours from the well recently 
finished at Sparta, Illinois. It 1s stated that the escape is attended 
by a roar that can be heard at Marissa, ten miles away, and in the 
immediate vicinity the force exerted gives the earth a vibration 
similar to that noticeable in a factory building when the machinery 
isin motion. How to derive practical benefit from the well has 
not yet been decided. 


In a paper which he recently read before the Institute 
of British Carriage Manufacturers at Glasgow, Mr. William Philip- 
son, of Newcastle, referred to the antiquity of the lever drag, 
tracing its existence back two hundred years. But it appears that, 
both in a literal and metaphorical sense, the useful appliance can 
claim a much more hoary age. To the Rev. J. M. Lister, vicar of 
St. Andrew's, we are, says a Newcastle paper, indebted for the 
fact that the carriage-brake is alluded to by the Roman poet, 
Juvenal, who lived about a.D. 80, The line occurs in the eighth 
Satire, and is as follows :— 

Ipse rotam astringit multo suffiamine Consul. 
That is to say, the Consul checks, or binds, his chariot wheel with 
many a drag or brake. Prudentius, who flourished about a.D. 400, 
writes :— 
Tardat sufflamine currum, 
- am this means he slackens the speed of Lis chariot with a 
rake. 


Tue Pittsburg Dispatch states that:—“Several glass 
factories are now using electricity for a novel purpose. Heretofore 
when they wanted to cut one of the large cylinders of window 
glass, a simple but primitive method was used. This consisted of 
the pulling out from the furnace of a tbin shred of glass heated 
white. This was quickly wrapped around the bottle-shaped end of 
the cylinder, and it burned through or fractured the glass. A pair 
of tongs had to be used in the process. By the new method, the 
glass cylinder is encircled with a fine wire, the extremities of 
which are put in connection with a small electric battery. It is 
necessary that the wire adhere closely to the glass.) When a 
current of electricity is passed through the wire, the latter becomes 
red-hot and heats the glass beneath it. Then asingle drop of 
water deposited on the heated place will cause a clean breakage of 
the glass clear around the oot of the wire. Contrary to what 
takes place with the usual process in the treatment of this fragile 
material, it is found that the thicker the sides of the cylinder are 
the better the cut.” This is not quite new, but it is very neat. 


Tue total production of all kinds of commercial coal in 
the United States in 1887, according to returns sent out by the 
Chief of the Mining Statistics Department, Mr. D. T. Day, was 
123,965,255 short tons—increase over 1886, 16,283,046 tons-—valued 
at the mines at 173,530,996 dols.—increase, 26,418,241 dols. This 
may be divided into Pennsylvania anthracite, 39,506,255 short tons 
—increase, 2,809,780 short tons—or 35,273,442 long tons—increase, 
2,508,732 long tons—valued at 79,365,244 dols.—increase, 7,807,118 
dols.; all other coals, including bituminous, brown coal, lignite, 
small lots of anthracite produced in Colorado and Arkansas, and 
6000 tons of graphitic coal mined in Rhode Island, amounting in 
the aggregate to 84,459,000 short tons—increase, 13,473,266 tons— 
valued at 94,165,752 dols.—increase, 18,611,123 dols. The colliery 
consumption at the individual mines varies from nothing to 8 per 
cent. of the total output of the mines, being greatest at special 
Pennsylvania anthracite mines and lowest at those bituminous 
mines where the coal bed lies nearly horizontal and where no steam 
power or ventilating furnaces are used. The averages for the 
different States vary from 271 to 6} percent., the minimum average 
being in the Pennsylvania bituminous, and the maximum average 
being in the Pennsylvania anthracite region. 


Aw inquiry into the sanitary condition of dwellings in 
Italy has brought out the following result:—2491 communities, 
with a population of 6,196,584 persons, use only spring water ; 
1583 communities, with a population of 5,965,703, use well water ; 
130 communities, with 721,893 persons, use exclusively cistern 
water; 1321 communities, witb 7,026,229 persons, are provided 
partly with cistern, well and spring water; 946 communities, with 
2,301,803 persons, use river water; and 79,154 make some use of sea 
water. Spring water mainly is used in Liguria, Latium, Sicily, 
and Sardinia; the use of well water prevails in Piedmont and Lom- 
bardy ; cistern water is mainly relied on in Tuscany, Campana, and 
Apulia; river water is used mostly in Venice and in the plains; 
2720 communities obtain their drinking water in pipe systems of 
metal, wcod, cement, or vitrified clay, 447 communities get it in 
open channels, and 614 in lead pipe exclusively. It was found 
that 673 communities, with 22,434,735 persons, had a sufficient 
supply; and 1495 communities, with 6,024,375 persons, had an 
insufficient one. With respect to the quality of the water, the 
inquiry showed that 81:8 per cent. of the population with an 
ample supply had good water, 13°1 per cent. tolerable, and 5°1 per 
cent. bad water. Of the population with an insufficient supply, 
the Engineering and Building Record says, 56°3 per cent, had good, 
25°5 per cent, tolerable, and 18°4 per cent, bad water, 





MISCELLANEA. 


Messrs. J. F. Wappineton anv Co., of Seacombe, 
near Liverpool, have secured the order for building a steel twin- 
screw passenger and cargo steamer for the South American coast- 
ing trade. 


Ir is stated that the War-office authorities have 
watched Professor Baldwin’s balloon ascent and parachute descent 
at the Alexandra Palace, with a view to information possibly 
applicable in warfare. 


Durine August nineteen vessels, with an aggregate ton- 
nage of 28,109, were launched from the Clyde shipyards, as compared 
with nineteen of 35,575 tonsin August, 1887. For the eight months of 
the present year now expired the total tonnage placed in the water 
has been 146,461, as against 131,641 in the corresponding period of 
last year. It is estimated that in the course of the month the new 
orders booked will amount to at least 36,000 tons, 


Some of the New York City theatres now provide iced 
air for their patrons, The Standard theatre uses about two tons of 
ice in this way every evening. A fan in the basement draws in the 
outside air, which on its way to this fan, passes over ice placed on 
shelves. The temperature is thus easily reduced to 70 deg. 
Fabrenheit. A second fan is placed on the roof and exhausts the 
air from the interior, so that there is a constant change of 
atmosphere. 


Tue following cases were reported last year as occurring 
on our railways, but they involved no personal injury :—47 cases 
of trains running through gates at level crossings; 1 case of the 
bursting of the dome of an engine; 767 failures of tires; 1 failure 
of a wheel; 281 failures of axles; 1 failure of a chain used in work- 
ing an incline; 1 failure of a bridge; 1 failure of a tunnel; 244 
broken rails; 8 cases of flooding of the permanent way; 8 fires 
in re and 9 fires at stations or involving injury to bridges or 
viaducts. 


Tue Ashbury Carriage and Iron Company has just 
completed the first bridge to be fixed over the Manchester Ship 
Canal. The bridge, which will cross the canal at Barton, near 
Manchester, is of the lattice girder type, and will form a way into 
Trafford Park. It is a handsome, well-built structure, and will be 
fixed as soon as it has been painted. Another bridge which the 
company has on order will cross the diversion of the Mersey at 
Thelwall, and the columns, some of which are already cast, are 
6ft. in diameter. In the general departments the company has 
a good deal of work in hand at present, both for home and foreign 
customers, 


Tue Lucigen Light Co. is demonstrating the possibility 
of anew departure in the methods of outdoor lighting by experiments 
at the oahe of the Compressed Air Power Co., Birmingham. Asis 
well-known, the light is produced by the combination of oil with 
compressed air or steam, and its general application seems feasible 
enough, if it were found to be advisable, bearing in view the fact 
that the Compressed Air Co, is rapidly laying its pipes down 
all over the town. The demonstration has so far been very success- 
ful, the only objection which is apparent being the noise with 
which the apparatus works, a sharp roaring sound being kept up 
the whole time the light is in use. 


At the recent meeting of the Bath and West of 
England Agricultural Society, £2150 was unanimously voted for 
stock prizes at the Exeter meeting next year. This was £150 more 
than bas usually been granted, the addition being made in erder 
to provide third prizes in many of the classes, T e claims of the 
Dairy Department were advocated by Mr. Gibbons and Sir J. 
Lennard, and their request for a grant of £250 for prizes, &c., at 
Exeter, was acceded to. On the motion of the several stewards of 
the departments in question, £171 was voted for poultry prizes, 
£130 for horticulture, £100 towards the Art Union, and such sum 
as the stewards of music should on inquiry deem requisite for mili- 
tary bands. Thus the implement department, which pays most, 
is offered nothing. 


Swort.y after two o’clock on Saturday a serious explo- 
sion took place at Messrs. Guinness’ Brewery, Dublin, recently 
described in our pages, and caused severe injury to nine men, 
besides considerable destruction of property. The explosion 
occurred in the ice-engine-room, where ice is manufactured by 
ether. By some mischance a stream of this highly inflammable 
liquid escaped from the engine and came in contact with a gas jet 
close by. The ether exploded with a loud report, shattering the 
glass about the building, and causing very painful injuries to the 
men who were driving the engine at the time. Their faces and 
hands were burnt and scorched in a dreadful manner, the hair in 
many cases being singed almost completely off, and the skin of 
their arms hanging in shreds. The damage to property was not so 
great as might have been feared. A portion of the roof was blown 
off, and a quantity of glass was broken. 


Atameeting ofthe Tees Conservancy Commissioners, held 
at Stockton on the 3rd inst., it was announced by the chairman, Sir 
Joseph Pease, M.P., that he had obtained a promise from the 
Right Hon. W. H. Smith, Leader of the House of Commons, to 
visit the Cleveland district towards the end of October, with the 
view of formally opening the South Gare Breakwater at the mouth 
of the Tees. This great work has been finished for two or three 
years, and therefore it seems rather late in the day to talk about 
opening it. If, however, it be the means of securing a visit from 
so prominent a politician, the poverty of the excuse will not be 
found fault with by any one. The Commissioners authorised 
the signing of a contract with Messrs. Hepple and Co., of Shields, 
for the construction of a new steam tug, at a cost of £4000. This 
is presumably to replace the one which sank in the river a short 
time since after the explosion of her boiler. 


Tueschemefor promotinga ship canal between Birming- 
ham and Liverpool has now been reported upon by the committee 
appointed by the Birmingham manufacturers who interested them- 
selves inthe scheme. The committee, aftera survey of the whole 
route, _— that the scheme is thoroughly practical, and that it is 
one which can be carried out, considering the important and compli- 
cated considerations of the case, at a reasonable expenditure. The 
committee have been very much assisted in arriving at these con- 
clusions by an inspection of the Weaver navigation in Cheshire. The 
new canal would be very much after that pattern. The committee 
are of opinion that a more detailed scientific inspection of the route 
should now be undertaken, and they recommend that a guarantee 
fund should be raised to defray the expense and that steps should 
be taken to arouse the interest of the commercial and municipal 
authorities along the proposed line of route. 


Tue Admiralty have contracted with the Palmer Ship- 
building Company, of Jarrow-on-Tyne, to supply and fit the 
machinery of the new steel cruiser Barracouta, which is ordered to 
be built at Sheerness Dockyard. The Barracouta, which is the first 
of a new type of cruiser, has been designed by Mr. W. H. White, 
director of naval construction, and is to be fitted with machinery 
of 3000-horse power, estimated to propel her at a speed of 16°5 
knots. The Barracouta will be 233ft. in length over all, and 220ft. 
between perpendiculars, with a breadth of 35ft., and a displace- 
ment of 1580 tons. Her armament will consist of quick-firing 
guns instead of breech-loaders, with which the other cruisers of the 
Navy are at present armed, and she will be also fitted with four 
tubes for discharging Whitehead torpedoes. Four cruisers of the 
Barracouta class are to be built for the Navy during the present 

ear, and they will be a great improvement on the sloops of tha 
ird class, which they are intended to replace. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address ‘“ ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in Tae ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of y 8 icati 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 
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TEDDINGTON.— You can obtain full information by writing to the Admiralty, 
Whitehall. 

. W. H.—An ironclad could be built in six months under such circumstances 
as you name, provided that all the materials of every kind were in hand, 
and that no structural alterations were needed. 

T. A. J.—(St. Petersburg).—There are no institutes with the titles you give 
in London. We fancy, however, that the Institution of Civil Engineers, 
25, Great George-street, will answer to one, and London University College, 
Gower-street, well answer to the other. 

8. E. wom © Johnson's ‘* Patentees’ Manual” (London: Longmans, 
Green, and Co.). “The Patent Laws of the World,” by Messrs. Carjpmael, 
Southampton-buildings, “The Patents and Designs Act,” by EB. Morton 
Daniel, published by Stevens and Haynes, London, (2) The Patent-oftice 
Jee is £1 for the provisional protection covering twelve months ; but a complete 
specification must be sent in at end of nine months, except by extension of 
time under certain rules and fees, (3) In almost all cases it is best to em- 
ploy a good patent agent. (4) That depends on the article. (5) You can 
wake a search in the free Library of the Patent-opice, Southampton-buildings, 
Chancery-lane, or you can instruct a patent agent to do it for you. 








OIL FILTERS, 
(To the Editor of The Engineer.) 
§1r,—Will you kindly allow us to ask who are the makers of oil filters? 
London, August 29th, Cc. C. 


THE SUEZ CANAL. 
(To the Editor of The Engineer.) 
Str,—Would any reader be so kind as to let me know what depth of 
water there is in the Suez Canal at this time ? SANDGATE, 
September 4th. 








FIRE DAMP, 
(To the Editor of The Engineer.) 

Sir,—We would esteem it a favour if any reader could give us an 
information respecting Living’s apparatus for the detection of small 
quantities of fire damp in mines, N. Z. 

August 30th, 





TUNGSTEN, 
(To the Editor of The Engineer.) 
Sir,—Can any one inform me if there is a market in this country for 
tungsten or scheelite? I have a large deposit of it, and very pure, and 
could put same in England at a low price. New ZEALAND. 





STRENGTH OF BOILER FLUES., 
(To the Editor of The Engineer.) 
Sir,—The formula for boiler flues given in THE ENGINEER * last week 


fh, 


2 d t 
is not quite right. It should be Wa - a no’ 7; > ies 


12, King-street, Manchester, August 28th. Micu. Lonorince. 








COMPRESSED SALT. 
(To the Editor of The Engineer.) 

Sir,—Could any reader give me the address of any firm manufacturing 
salt in compressed tablets or bricks, and if so, under what pressure? The 
at yr exerted should be sufficient to compress the salt to at least one- 
half the bulk of ordinary white-black salt or common rock salt in its 
crude form. A. W. 

London, August 31st, 
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MEETINGS NEXT WEEE. 


Sourn SrarrorDsHIRE InsTITUTE or IRON AND STEEL WoRKS MANAGERS. 
—A meeting of the Institute will be held at the Mechanics’ Institute 
Dudley, to-morrow—Saturday—to commence at 6.30 p.m. A paper wil 
be read on ‘The Purification of Water for Boiler Purposes,” by Mr. H. 
Gibbs, of Handsworth. 

Junior Enoinegrinc Sociery.—Saturday, 15th September, visit the 
White Stur Line Steamship “Ionic.” Train from Fenchurch-street 
Station at 2.23 p.m. 





DEATH. 
On the 80th August, at his residence, Tapton House, Chesterfield, after 
a prolonged illness, CHARLES MARKHAM, M.LC.E., J.P., Managing 
Director Staveley Collieries, aged 65. 
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NEXT TO NOTHING, 


Sir Freperick BraMweEtt delivered his presidential 
address to the members of the British Association at Bath 
on Wednesday night, and he took for part of his text the 
words, “ Next to nothing.” The address is very different 
from most of those which have preceded it. It is neither 
deep nor weighty. It is mainly a pleasant discourse on the 
part which the engineer has played in the world, and is prin- 
cipally remarkable as a well-constructed refutation of the 
preposterous pretensions put forward by some men of so- 
called pure science, men who, as Sir Frederick pointed 
out, would drink with pleasure the toast, “ Here’s to the 
latest scientific discovery ; may it never do any good to 
anybody.” The theme is so congenial that we feel no 
keen desire to criticise what Sir Frederick Bramwell had 
to say. Our only quarrel with him, indeed, is that he did 
not go far enough, or press his arguments with sufficient 
insistance. Possibly it was impossible or impolitic to 
push his arguments home. The British Association is 
to a very large extent a mutual admiration society. In 
private life, or even at a garden party, Professor Jones may 
hint to his dearest friends that Professor Robinson is an 
ass; and it is not impossible that Professor Robinson may 
suggest in the smoking-room that Professor Jones is little 
better than an idiot. But in public this sort of thing would 
be out of place. The British Association has secret washing 
grounds for its dirty linen. Its meetings are nothing if 
not harmonious, and the President is of course compelled, 
for the time being, to live up to a high standard of 
social charity. No one, however, knows better than Sir 
Frederick that the world owes next to nothing to the man 
of pure science. In another page we give an abstract of 
the address, from which it will be seen how carefully Sir 
Frederick avoided the utterance of a word that might give 
offence. But we are not tied or bound by any considera- 
tion of this kind, and we should be lacking in our duty 
did we not assert whenever the occasion for assertion 
arises, that the engineer, and the engineer alone, is the 
great civiliser. The man of science follows in his train. 
It is impossible, we think, to mention any great step in 
the progress of the world which is due solely to the man 
of research. Sir Frederick refers to the electric light as 
an example of the joint action of the man of science and 
the engineer—we use the word in its largest sense—but as 
a matter of fact the men of science were quite content with 
the discovery that a brilliant arc was formed between two 
pieces of carbon traversed by the electric current. The 
great Faraday discovered the influence of a magnet on a 
coil of wire; but there the matter ended. The two dis- 
coveries remained as barren facts until they were taken 
hold of by men like Edison, who had not the slightest 
— to be regarded as men of pure science. We 

now what the result has been. Our steamships, our 
railways, our looms, our spinning frames, our pumping 
engines—to say nothing of docks, bridges, and canals— 
each and all have resulted from the labours of men who 
could not pass a simple examination at South Kensington. 

“The Next to Nothing” of Sir Frederick Bramwell is, 
it will be understood, detail. He struck a true and 
resonant keynote when he asserted that the great element 
of success in engineering is attention to detail. It is 
impossible to insist too much on this; yet we do not quite 
follow Sir Frederick in his application of the text. But 
putting this on one side, we may consider certain state- 
ments which we find in the address which appear to us 
to require explanation. Take, for example, the criticism 
on Tredgold. “As regards the question of steam jacket- 
ting, Watt’s prescience was better than Tredgold’s science, 
for the latter condemns the steam jacket as being a means 
whereby the cooling surfaces are enlarged, and whereby, 
therefore, the condensation is increased.” The word 
“science” is here applied to Tredgold’s teaching obviously 
for no other reason than because it acts as a neat anti- 
thesis to the word “prescience” as applied to Watt. There 
is no science about it. Tredgold was, according to his 
lights, perfectly right. No one at that time understood 
why seca | should operate for good, and it is now 
well known that in the Cornish engine to which it was 





first applied it did not operate for good. That is to say 
the Cornish engine did better without a jacket than with 
it. It is by no means certain even now that the reason why 
a jacket is serviceable is clearly understood ; and there are 
highly competent and successful engineers quite prepared 
to hold that Tredgold was perfectly right, and that for 
large engines working, as they did in his time, with 
low-pressure and small expansion, the jacket is worse than 
useless. Again, we cannot follow Sir Frederick when he 
suggests that the steam engine, as a heat engine, will 
have to give place to something else, such, for example, as 
the gas engine. Sir Frederick pointed out with much 
skill how impossible it would be to 7 men to do the 
work of a great marine engine. If he will think the 
matter out he will see that equally insuperable difficulties 
stand in the way of the substitution of the gas engine for 
the steam engine at sea. Where space and weight are 
limited, nothing will give so much power as the steam 
engine, and this fact is known and recognised fully by 
those most actively engaged in trying to construct heat 
engines operating on a different principle. 

ot a few statements and arguments of a different 
nature are equally open to question, but the address of a 
President of the British Association must not jbe judged 
by too severe a standard. On the whole, Sir Frederick 
has acquitted himself well, and even great blemishes 
might be excused, seeing how freely and forcibly Sir 
Frederick has claimed for the engineer the position to 
which he is fully entitled. 


EXPLOSIVE SHELLS, 


WE are glad to find that the efforts in the direction of 
furnishing our navy and artillery with explosive shells of 
high power have taken a definite shape at last. For years 
past we have been told that our authorities possessed 
compounds which would certainly replace black powder 
in any future operations; but the fact appeared to be 
that, while one or two alternative compounds were kept 
in view, nothing was done to test by exhaustive trial 
which was the best. Nor were there sufficient experi- 
ments made really to learn the behaviour and character of 
any explosive sufficiently well to enable it to be used with 
confidence, much less to manufacture it on a large scale. 
It had been proved at Lydel that Griison’s ingenious 
plan of filling shells with compounds, only mixed and 
rendered really dangerous by the rotation of the projectile 
in flight, could be adopted without danger to the gun, 
and this was our main original difficulty. Then there 
could be no practical doubt that certain explosives, begin- 
ning with gun-cotton and ending with roburite, could be 
fired safely which would burst a shell with great violence. 
Our steel common shells, which possess more capacity than 
those of cast iron which they superseded, would naturally 
enable shells of great explosive power to be used. Never- 
theless, matters seemed at an unsatisfactory standstill. 
Steel shells had not only superseded common cast iron 
shells, but also the Palliser chilled iron projectiles for the 
attack of armour. These steel shells are forged and their 
massive sides are of such strength that they refuse to 
burst by the explosion of all the black powder that could 
be pressed into their interior. They have been fired, 
except on very rare occasions, as shot. On the other 
hand, Palliser projectiles containing powder, and, indeed, 
shells of forged steel, too, when gun-cotton or higher ex- 
plosives were used, were liable to burst so quickly on 
impact against armour that any effect arising from explo- 
sive force was more than counterbalanced by the fact that 
the process of penetration was cut short by the rupture of 
the shell. On this account the order was at length issued 
that no armour-piercing projectile should be charged with 
powder. Still, as time went on, nothing was introduced into 
the service in the shape of a stronger explosive, probably for 
two reasons: One, that until steel shell could be made to 
perforate armour without setting up, it seemed hopeless 
to expect the explosive to remain intact under the heat 
and shock due to the process of penetration. Armour has 
been growing harder and harder, the behaviour of the 
early forged steel shell was thought admirable because 
they perforated wrought iron without changing their 
form, but it has only been during the last three or four 
years that steel shell have resisted setting up on impact 
against steel-faced or solid steel armour, and even now it 
remains to be seen whether armour may not be given so 
hard a surface as to ensure the fracture or setting up of 
the projectile. Chilled iron armour never fails to break 
up the best projectiles. It may well be, as we have 
maintained for years past, that so intolerable a thing as a 
bursting shell must be kept out even at the cost of fracture 
of the armour to almost any extent. This conclusion is 
one especially opposed to the line taken by our own and 
foreign naval authorities, but to this conclusion we fancy 
they may find themselves driven, if shells containing high 
explosives are successfully driven through the present 
types of armour so as to burst in the interior of the ship. 
A second way in which high explosive charges may act is 
by shattering the plates themselves on their impact with 
the exterior face, but this we regard as a much less serious 
form of injury ; and this brings us to another branch of 
the question, on which some misapprehension appears to 
exist. It has been stated that the deck plates when they 
become visible, or open to be struck by shot, constitute a 
thinly-armoured target in the sense of a weak defence. 
This, no doubt, would be the case if it were not for the 
fact that the decks can be struck only at very oblique 
angles indeed. ‘The principle governing the thickness 
of deck armour is that its resistance to shot glancing 
on it at 10deg. with the face shall be equal to 
the resistance of the side armour of the ship when struck 
directly. It follows then that a shot which strikes a deck 
at, say, 9 deg. with the face, will have less power to pene- 
trate than the same shot would have if it struck the 
vertical armour of the same ship directly; and if this 
is true of shot, another element exists in live shell, namely, 
the necessity for very quick explosion of the bursting 
charge. It was found at Meppen a few years since—we 
think in 1882—that no fuse could be devised with quick 
enough action to cause a shell in curved fire to burst on 
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the roof of a casemate before it glanced, and it was found 
that bursting after contact was past, a very insignificant 
effect was produced. Against ship’s decks at Eastney, 
common and Palliser shell were found occasionally to 
produce good effect, but it is a question whether Palliser 
shells were not more efficient than common shell, and it 
is quite clear that steel projectiles fitted with delay-action 
fuses for attacking vertical armour would not explode 
effectually on glancing on deck plates. 

Altogether there is much to be worked out, and the 
Lydel experiments are much needed. France has taken 
the lead in the question of explosives. Whether melinite 
is the best explosive may be questioned, but it is one of 
the best, and it is obviously far better to have learned 
how to use one of the best explosives efficiently, and to 
have secured a supply of it, than to be caught at the 
moment of war breaking out in an experimental stage of 
inquiry with two or three alternative compounds, with 
our minds not made up which to adopt; with but limited 
experience possessed by our chemists; none at all by 
our manufacturers and combatant officers, and no supply 
in store. We ought to get this matter into practical 
shape for the service, especially as we have the very im- 
portant questions before us of our steel projectiles, of | 
magazine small-arms, and last, but by no means least, the 
question that the French have solved, of smokeless if not | 
noiseless powder. | 





TESTING MACHINES. 

Tue discussion which followed Mr. Adamscn’s paper | 
on a testing machine of his invention, read at Edinburgh 
during the recent meeting of the Iron and Steel Institute, | 
was useful and interesting. We have published an 
abstract of both the paper and the discussion in our 
impression for August 24th. Three prominent points | 
were raised. In the first place, Mr. Adamson uses a | 
multiplicity of levers in order that a very small weight 
may sufficiently stress the specimen—a weight of 16 Ib. re- 
presenting a stress of 100 tons. In the second place, Mr. 
Wickstead condemns this system, and uses instead a 
stressing weight of not less than five tons; and thirdly, 
Mr. A. B. Brown condemned both systems, preferring a 
far more simple machine, as possessing considerable 
advantages for an engineer’s use. As all three, Mr. 
Adamson, Mr. Wickstead, and Mr. Brown are not only 
highly competent engineers, but men of large experience 
as well, what they had to say on the subject deserves 
proper consideration. It is, we think, fortunate that, 
notwithstanding apparent contradictions, their utterances 
admit of a certain amount of reconciliation with each 
other. It may be taken as proved that there is room for 
more than one kind of testing machine, and if this is 
admitted, then it follows that because one of the three 
speakers was right, it is not a consequence that the other 
two must be wrong. Testing machines admit of classifi- 
cation under two heads—we have first, the engineer’s, or 
workshoy machine ; and secondly, the research, or labo- 
ratory machine. These two may bear to each other about 
the same relation as a church clock and a ship’s chro- 
nometer. The engineer wants amachine which will work 
quickly, giving him the breaking strain and the extension 
of the specimens tested ; but he does not want a minute 
record of the stages of the extension. He cares very little 
indeed for what happens after the elastic limit has been 
reached. The most essential point with him is that steel 
plates, for example,shall not have a tensile strength of more 
than 27 or 28 tons per square inch, and that there shall 
not be less than 15 or 20 per cent. extension. All this | 
can be ascertained without elaborate recording drums, | 
levers, cords, or pulleys, &e. In a word, Mr. Brown’s 
simple single lever machine appears to meet the wants of 
engineers in a very satisfactory way, just asa good church 
clock supplies a measurement of time sufficiently accurate 
for the ordinary purposes of life. Those, however, who 
are engaged in investigating the behaviour under stress 
of, not steel alone, but of all sorts of materials, from glass 
to gold, and from spider's webs to tool steel, want 
something much more elaborate. While we admit this, 
however, we really must protest against the assumption 
that nothing less complex and refined is worthy of con- 
sideration. We do not depreciate the chronometer be- 
cause we recognise the merits of the church clock. Of 
course we take it for granted that the engineer's testing 
machine shall give accurate results as far as it goes, just 
as the law insists that the scales and weights of ordinary 
commercial life shall be reasonably truthful. The testing 
machine of research is, however, more like a chemical 
balance than ordinary scales, and to insist on its general 
adoption would be absurd. 

It will be seen that the discussion, apart from Mr. 
Brown’s very sensible remarks, dealt altogether with 
machines of refinement; and it is noteworthy that both 
Mr. Wickstead and Mr. Hemming who represented an 
American machine, fully recognised the extreme difficulty 
which lay in the way of getting accurate results. When 
we come to examine the line of argument adopted we 
discern a common fact. The object had in view in all 
these research machines is not so much to break the 
specimen as to investigate its behaviour under stress, 
This mainly resolves itself into a question of stretching 
more or less at various times with various loads. As the 
specimen alters its form, the levers of the machine move, 
and this movement is recorded, either on a revolving 
drum direct, or by the movement of a spot of reflected 
light, or by light pointers. But in any case a curve is 
described, and a comparison of curves supplies the infor- 
mation of which the operator is in search. Now, one 
of the arguments used against Mr. Adamson’s machine 
was that the deflection of the levers of the machine under 
stress would be confounded with the alteration in form 
of the specimen, and so erroneous results would be 
recorded. Thus, Mr. Hemming stated that in the Emery 
machine the nominal ratio of the levers was 400,000 to 
one, so that an elongation of zg¢555 of an inch in the 
specimen would correspond with a movement of an inch in 
the end of the last lever. But in practice it was not so. 


| sample. 


| in the ordinary way, we may use wheel work. 





What may be called the intrinsic movements of the 


machine reduced the final movement from one inch to 
about ;4, of an inch; and not only, we may add, does a 
reduction take place, but that reduction is a variable 
quantity impossible of accurate and constant determina- 
tion. A machine may be calibrated for one stress, but 
it canuot be calibrated for all. Accordingly, the ultimate 
motion of the levers is not used for measurement of 
stretch, a special apparatus being employed for this pur- 
pose. Here, then, is the true key to the whole problem. 
It matters nothing whether levers deflect or not, whether 
knife edges are dead true or not, or even whether there is or 
is not a small modicum of friction in the machine, provided 
the levers are employed to apply a stress, while a special 


| apparatus is used to measure the extension of the specimen. 


As to internal friction, it may be easily shown that the 
resistance of a sharp edge is to all intents and purposes 
nil; but even though the error introduced amounted to 
1 per cent. it would be of small importance. Thus, 
whether the strain at which a bar broke was 99} tons or 
100} tons, would be of no practical importance, so long as 
the behaviour of the specimen was accurately indicated. 
But it is difficult to believe that any testing machine 
worthy of the name could require a force of half a ton to 
work it while a stress of 100 tons was being put on a 
It is by no means difficult to introduce as 
great an error in measuring up the lengths of the lever 
arms. No one who has not tried it can imagine how 
troublesome it is to get the true distances between two 
knife edges, not only at a couple of points, but all along 
the length of each edge. The utmost refinement of work- 
manship is demanded to keep the edges parallel with each 
other; and this difficulty of measurement is no doubt the 
major defect in the Adamson machine. 

It may be argued, and with truth, that a precisely 
similar difficulty will turn up the moment we attempt to 
use any combination of levers to multiply the extension 
of the specimen. If we have to augment, for example, 
spboo Of an inch until it becomes an inch, the chances 
are very heavy indeed against ultimate success. There 
appears, however, to be a way out of the difficulty which 
eliminates a host of objections. Instead of using levers 
In this, 
properly constructed, there is no possibility of error. 
Thus, for example, the seconds hand of a watch will 
record legibly, and with unfailing and uniform accuracy 
a movement 345 part of its own made by the hour 
hand. The addition of one wheel more will raise the 
fraction to sg}; and, by making the seconds hand 
sufficiently long, a very small angular motion may be 
measured, It is safe to say that an extension of sgaho5 of 
an inch in a specimen could be measured in this way. Of 
course the wheel work would have to be in quality equal 
to that of a fine watch; but this presents no difficulty 
whatever, and the hand might be easily constructed to 
trace a curve on smoked glass, or even with ink. Of 
course refined instruments of this kind would require to 
be protected from the shock caused by the breaking of 
the specimen, but only a moderate amount of ingenuity 
is needed to apply the principle in practice, and a 
measuring apparatus of the most minute accuracy can 
thus be placed at disposal for an extremely moderate cost. 
Indeed, it is difficult to see how any accurate system of 
levers can be made for three times what the watch train 
which we suggest as a substitute would cost. 

SIR LYON 


PLAYFAIR ON TECHNICAL EDUCATION, 


Lorp Armstrone’s weighty article in the Vineteenth 
Century for July has evidently given rise to considerable 
searching of heart amongst the technical educationists. 
A writer in Nature attempted to reply to it, and we dealt 
with the reply in our issue of August 10th. Sir Lyon 
Playfair now joins the fray, and does his best in the 
current number of the Vineteenth Century to show that 
Lord Armstrong is really in favour of technical education 
as understood by the doctrinaires. His line of argument 
is that which has been before now successfully adopted by 
others, and consists in minimising the differences of 
opinion, coupled with frequent expressions of respectful 
amazement that Lord Armstrong can possibly stand 
where he does, and urging that his lordship’s language 
can only bear one interpretation. The stele will carry 
conviction in a good many quarters, and will probably 
deceive no small number of simple folk. Sir Lyon is 
very accommodating, and if the expression, “technical 
education,” offends, he offers to call his nostrum by 
any other name, “trained intelligence,” for instance. If 
the advocates of the present craze would only make up 
their minds and state in plain language exactly what they 
mean there would be some hope of coming to an under- 
standing with them. As far as we can make out Sir Lyon 
Playfair thinks that every operative who is engaged even 
in mere mechanical drudgery, should be taught something 
of the subjects with which his work is more or less con- 
cerned. The technical educationists affect to be grieved 
at the spectacle of a man engaged, say, in boring acylinder, 
and whose mind is a perfect blank as to the laws which 
govern the expansion of the steam which is to fill that 
cylinder. Or they are anxious to explain to him why the 
borings are hot when they leave the tool, and to develope 
the principles of the mechanical theory of heat. The boy 
who minds a bullet-pressing machine they would instruct 
in the flow of solids, and they would prescribe a course of 
pneumatics for the diver. Here, as elsewhere, “mind 
your own business ” is a good motto, and at the risk of be- 
ing regarded as an enemy to “progress,” “enlightenment,” 
“emancipation of the toiling millions,” and all the rest of 
it, we do not hesitate to say that the higher education of 
workmen in subjects not directly connected with their par- 
ticular employment would neither cheapen production 
nor raise wages. Sir Lyon Playfair admits that the ten- 
dency of modern manufactures is to supersede manual 
dexterity by machines. These machines demand an in- 
creasing number of persons to “mind” them, and the 
amount of intelligence required for the task is exceedingly 
small, Let everyone be educated, by all means, but let 


no one imagine that our industrial supremacy can be 





assured by seaply tuning every workman up to South 
Kensington pitch. 





GAS IN SUMMER AND WINTER, 


An interesting analysis of the comparative cost of the pro- 
duction of gas in winter, when the demand is large, and in 
summer is comparatively small, has been compiled with an 
exactness entitling it to consideration. In the month of 
January this year there were made a little over 33,000,000 cubic 
feet of gas at the Middlesbrough gas works; but in June the 
quantity fell to 12,279,000 cubic feet. Let us now see how that 
lessened production affected the cost. The gross cost of the 
early month, apart from credits for tar and other residuals, was 
1s. 734d. per 1000 cubic feet of gas sold, and in the later month 
was ls. 10°56d. The increase is spread over most of the detailed 
items and cost, the wages paid having risen from 3°37d. per 
1000 cubic feet to 3°85d., fur the obvious reason that the total 
sum paid for wages has to be spread over a lessened quantity of 
the product. The general establishment charges likewise rose 
from ‘02d. per 1000 cubic feet to 06d. for the same reason, and 
so on through many other items, the fractional increases in the 
total raising the gross cost over 3d. per thousand, as above 
stated. On the other hand, the residuals yield a little more— 
731d. being the receipts per 1000 cubic feet for residuals in 
January, and 8°87 per 1000 cubic feet in June. The increase in 
the value of some of those residuals must be taken as the main 
reason for the change. But the net price of the gas made was 
ls. 0°03d. in the winter month selected for comparison, and 
1s. 1°69d. per thousand in the summer month. The difference 
does not seem very large ; but had the receipts for residuals 
been on an equality, it would have been larger, and even as it 
is, when spread over twenty or thirty million cubic feet, 
it is important. In the case of the winter month, there 
was, at the price at which the gas is sold, over 1s, per thousand 
cubic feet to pay interest, redemption, and as profit, whilst in 
summer there was rather more than 10}d. to be so applied. It 
is obvious that it is impracticable to obtain as large a consump- 
tion of gas in the summer as in the winter; but it it is also 
evident that what is needed by the authorities in connection 
with gas works is to aim to raise the consumption in the summer 
months by the fostering of the sale for purposes of heat, light, 
and power. The winter demand rises yearly, and as it does it 
enforces a larger and larger provision for manufacture, storage, 
and distribution; and these facilities are necessarily idle in 
large degree in the summer. To utilise these facilities, espe- 
cially for purposes of heat and power, means a double gain—it 
means a consumption in the summer, and it also means a day 
consumption, at a time when the facilities would be otherwise 
unused. The utilisation of the large resources of the companies 
and corporations producing gas would be a great boon to the 
commercial world, and it is to be aimed at in the way the 
official figures we have above summarised point out. 


HEAT-RESISTANTS IN THE STEEL AND COPPER TRADES, 


CLoseELy allied with the steel industry in its most modern 
developments is the production of fire-resisting materials for 
smelting furnaces. This is a comparatively new industry which 
has exhibited remarkable rapidity in growth. <A few years ago 
the manufacture of ganister brick for the most intense heat 
was little heard of; now it is a business of much magnitude, 
pursued with skill and assiduity, A few days ago the leading 
firm in the Sheffield district, Messrs. J. G. Lowood and Co., of 
Attercliffe, Deepcar, and Middlesborough, took their employés 
to Manchester for a day’s pleasure in honour of the marriage of 
Mr. Lowood’s daughter. There were 750 of them—a number 
which appears extraordinary when the nature of the goods is 
borne in mind. At the Glasgow Exhibition the firm show 
samples of bricks which have undergone the test of 2000 tons 
and upwards of steel being melted in front of them. One 
sample is a piece of brickwork taken from a Siemens-Martin 
open-hearth furnace which had been working at Measrs. 
Bolckow, Vaughan, and Co.’s, of Middlesbrough, for twelve 
months; it had run 462 casts, and produced 6056 tons of 
Siemens’ mild steel without re-building. The specimen exhi- 
bited had been at work the whole time. Other examples 
shown to us had given still more remarkable results. The 
materials from which these bricks are made are obtained from 
quarries at Deepcar, on the estate of the Earl of Wharncliffe, 
burrowing under Wharncliffe Crags, the most picturesque part 
of a beautiful district. Dynamite is the agent employed in 
liberating the material required, no other means having yet 
been devised for obtaining what is needed in the form in which 
it can be readily adapted for manufacture. At Middlesbrough 
the process of production is precisely similar to that at Deepcar, 
the ganister being excavated at the quarries and forwarded to 
the works on the Tees. Its extension to puddling, balling, and 
mill furnaces; gas, chemical, and glass works, in addition to 
Siemen’s crucible and Siemens-Martin open-hearth melting 
furnaces and copper refinery and smelting, accounts in a large 
measure for the rapid increase of the industry. 








LITERATURE. 


Notes on the Compressive Resistance of Freestone, Brick Picrs, 
Hydraulic Cements, Mortars, and Concretes, By QQ. A. 
GittmoreE, Ph.D. Triibner and Co, 1888. 


Tue title of this treatise sufficiently indicates that it 
consists of a miscellaneous collection of records of experi- 
ments, some of which are on the crushing resistance of 
exceptionally large blocks. They were made with the 
Watertown machine, and the crushing pressures are no 
doubt extremely trustworthy. A large part of the 100 
pages of which the book consists, apart from the detailed 
tables and plates of stress strain curves, is devoted to a 
discussion of the compression of the stone, the measure- 
ments of compression having been made with an 
instrument which, judging from the description, cannot, 
unfortunately, be regarded as at all equally trustworthy 
with the Watertown machine. In the introduction the 
author gives an account of some earlier experiments, made 
with an hydraulic press, on the crushing resistance of 
stone. The effect of a lead or other soft bedding in 
lowering the crushing resistance was then noticed, as it 
had indeed been noticed many years earlier. The author 
arrives at the result that the strength of a cube of stone 
crushed between lead plates is 65 per cent. of its strength 
when crushed between steel plates. It does not appear 
to have occurred to him that the diminution of strength 
must depend on the thickness of the lead. The later 
experiments were made in a more satisfactory way, and 
the faces of the blocks to be crushed were prepared with 














Sepr. 7, 1888. 


THE ENGINEER. 





205 








plaster cf Paris, a method described two years ago in this 
country. Primarily, the experiments were directed to 
verify a supposed law discovered in the earlier experi- 
ments, namely, that the crushing resistance of cubes per 
square inch varied as the cube root of the length of side. 
As might be expected, the more careful later experiments 
lend no support to any such empirical law. General 
Gillmore has still some prepossession in favour of his 
earlier results, and tries the fifth root and the tenth root 
of the length of side as a substitute for the cube. But it 
seems obvious that the variations observed are only due 
to vaviations of quality of individual specimens or 
imperfections of bedding of the blocks in the testing 
machine. There is no reason in General Gillmore’s 
experiments to infer that the strength of cubes varies in 
any other way than as the area of their faces, Other 
experiments are given on the strength of prisms of less 
height and greater height than cubes. These results are 
interesting, but they are much less extensive and are less 
satisfactorily discussed than the corresponding experi- 
ments in Bauschinger’s paper of 1875. 

To measure the compressions of the stone and concrete 
blocks a kind of lever apparatus was used. This is not 
figured or adequately described. It only read to ygypin., 
and by estimation, to another decimal place. Further, 
instead of the compressions being measured directly on 
the stone block, they were measured between the heads 
of the testing machine. It is impossible to consider an 
instrument of this kind delicate enough for the purpose in 
view, or that any measurements made from the machine 
instead of the block can be trusted. Hence the long series 
of rather bizarre stress strain curves are probably not so 
valuable as they might have been. “With a few 
exceptions, the diagrams show that during the first stages 
of applying the pressure the compression of the piece 
takes place at a comparatively rapid and uneven rate.” It 
is singular that General Gillmore should not have sus- 
pected that this behaviour indicates the crushing into 
coutact of the plaster faces of the blocks and the metal 
heads of the machine, which, with the instrument used, 
would be measured as part of the compression. General 
Gillmore finds a modulus of elasticity for freestone of 
956,0001b. per square inch from experiments with 10in. 
and 12in. cubes. This differs greatly from any value 
obtained by Bauschinger or Bihme for what may be 
presumed to be not very dissimilar stone. Further, the 
modulus of elasticity for stone appears to change 
definitely and considerably with the intensity of stress, 
so that a mere average value is of very little use. 

General Gillmore has, with considerable labour, deter- 
mined from his plotted stress strain diagrams the work 
of deformation of the blocks before crushing. Following 
the very inconvenient practice of some other American 
writers, he calls this the “resilience” of material. All 
the authorities restrict this term to the work of elastic 
deformation, and etymologically, as well as from custom, 
it seems misleading to apply the term to the very 
different quantity of work expended in destroying the 
specimen, There is a long discussion as to whether the 
experiments support the “supposed law” that the so- 
called resilience is proportional to the mass in similar 
solids. If the experiments do not support that supposed 
law, we fear it is the experiments, and not the law, which 
is at fault. Experiments in a treatise of this kind get 
extensively quoted and used in practice. That involves a 
great obligation on the part of a scientific experimenter 
to be extremely careful, both in experimenting and in 
deducing conclusions. Many useful data of crushing 
strength will, however, be found in this volume. 








THE BRITISH ASSOCIATION. 


SIR FREDERICK BRAMWELL’S ADDRESS. 

THE fifty-eighth annual meeting of the British Association 
opened on Wednesday with the usual meeting of the council, 
followed by meetings of the organising committees, the general 
committee, and the sectional committees, and lastly by the delivery 
of the President's address in the evening. During the whole day 
there was great activity at the reception room. The large assembly 
room is used as a reading and writing room. The minutes of the 
Manchester meeting having been read by Mr. Atchison, Sir 
Douglas Galton read the report of the council, which notified 
the election of a large number of corresponding members and 
the nomination of Archdeacon Browne as a vice-president of 
the meeting. The report further stated that invitations for the 
ad 1890 would be presented from Leeds and Cardiff, and from 

idinburgh for the year 1891. In accordance with the regulations, 
the five retiring members of the council will be Professor W. Boyd 
Dawkins, F.R.S., Professor J. Dewar, F.R.S., Professor W. H. 
Flower, C.B., Dr. J. H. Gladstone, and Professor H. N. Moseley. 
The council recommend the re-election of the other ordinary 
members of council, with the addition of the following gentle- 
men:—Dr. Gamge, Dr. A. Geikie, Professor Liveing, Mr. 
W. H. Preece, and Professor Riicker. On the motion of the 
— the report was adopted. Dr. Williamson read the 
nancial statement, which showed a total income for the year of 
£8441. The grants made amounted to £1511. The balance at 
the bank was £239. The investment account showed a total of 
£12,839 10s. 5d. The accounts were adopted. Mr. Atchison pre- 
sented a list of officers of sections, and the recommendations com- 
mittee having been appointed, the meeting adjourned till Monday. 
At the first general meeting in the evening the large Drill-hall, 
which will seat over 2000 persons, was very nearly filled. 

Professor Sir Henry Roscoe, the retiring president, on taking 
the chair, was cordially received. He introduced the new presi- 
dent, Sir F. Bramwell, in well-chosen words, Sir Frederick then 
delivered an address, of which we give an abstract :— 

,, | The late Lord Iddesleigh,” said Sir Frederick Bramwell, ‘‘ de- 
lighted an audience fora whole evening by an address on ‘Nothing.’ 

ould, that I had his talents, and could discourse to you as 
charmingly as he did to his audience, but I dare not try to talk 
about ‘Nothing.’ I do, however, propose, as one of the two 
sections of my address, to discourse to you on the importance of 
the ‘Next-to-Nothing.’ The other section is far removed from 
this microscopic quantity, as it will embrace the eulogy of the Civil 
Engineer, and will point out the value to science of his works. 
Tam aware it is said Section G does not contribute much to pure 
science by original research, but that it devotes itself more to the 
application of. science. There may be some foundation for this 
assertion, but I cannot refrain from the observation that when 
engineers such as Siemens, Rankine, Sir William Thomson, Fair- 
bairn, or Armstrong, make a scientific discovery, Section A says it 





is made, not in the capacity of an engineer, and therefore does not 
appertain to Section G, but in the capacity of a physicist and 
therefore appertains to Section A—an illustration of the danger of 
a man’s filling two positions, of which the composite prince-bishop 
is the well-known type. But I am not careful to labour this point, 


research, I don’t agree it is a fact, but for the purposes of this 
evening I will concede it to be so, But what then? This Associa- 
tion is for the ‘‘ ad t of sci ”—the advancement, be it 
remembered ; and I wish to point out to you, and I trust I shall 
succeed in establishing, that for the advancement of science 
it is absolutely necessary there should be application of 
science, and that therefore the section which as much as 
any other—or, to state the fact more truly, which more 
than any other—in the Association applies science, is doing 
a very large share of the work of advancing science, and is fully 
entitled to be periodically represented in the presidency of the 
whole Association. I trust also I shall prove to you that applica- 
tions of science, and discoveries in pure science, act and re-act the 
one upon the other. I hope in this to carry the bulk of my 
audience with me, although there are some, I know, whose feelings, 
from a false notion of respect for science, would ——s find vent 
in the ‘‘toast ” which one has heard in another place—this ‘‘toast” 
being attributed to the pure scientist—‘‘ Here’s to the latest 
scientific discovery: may it never do any good to anybody!” To 
give an early illustration of this action and re-action, which I con- 
tend occurs, take the well-worn story of Galileo, Torricelli, and the 
pump-maker. It is recorded that Galileo first, and his pupil Tor- 
ricelli afterwards, were led to investigate the question of atmo- 
spheric pressure, by observing the failure of a pump to raise water 
by “‘suction” above a certain level. Perhaps you will say the 
pump-maker was not applying science, but was working without 
science. I answer, he was unknowingly applying it, and it was 
from that which arose in this unconscious application that the mind 
of the pure scientist was led to investigate the subject, and there- 
upon to discover the primary fact, of the pressure of the 
atmosphere, and the subsidiary facts which attend thereon. 
It may appear to many of you that the question of the ex- 
ercise of pressure by the atmosphere should have been so very 
obvious, but little merit ought to have accrued to the 
discoverer; and that the statement, once made, must have 
been accepted almost as a mere truism. This was, however, by no 
means the case. Sir Kenelm Digby, in his ‘Treatise on the 
Nature of Bodies,” printed in 1658, disputes the proposition alto- 
gether, and says, in effect, he is quite sure, the failure of the pump 
to raise water was due to imperfect workmanship of some kind or 
description, and had nothing to do with the peomee of the air, 
and that there is no reason why a pump should not suck up water 
to any height. He cites the boy’s sucker, which, when applied to 
a smooth stone, will lift it; and he says the reason why the stone 
follows the sucker is this. Each body must have some other body 
in contact with it. Now, the stone being in contact with the 
sucker, there is no reason why that contact should be broken up, 
for the mere purpose of substituting the contact of another body, 
such as the air. It seems pretty clear, therefore, that even to an 
acute and well-trained mind, such as that of Sir Kenelm Digby, it 
was by no means a truism, and to be forthwith accepted when 
once stated, that the rise of water on the “‘suction side” of a 
pump was due to atmospheric pressure. I hardly need point out 
that the pump maker should have been a member of “‘G.” Galileo 
and Torricelli, led to reflect by what they saw, should have been 
members of ‘‘ A” of the then ‘‘ Association for the Advancement 
of Science.” Sir Frederick Bramwell then referred to electricity 
and its applications as illustrating the importance of the work of the 
engineer. 

He then went on to consider ‘‘ Prime Movers,” one of the sub- 
jects which, as much as—or probably more than—any other, occu- 

ies the attention of the engineer, and therefore of Section G, and 
he said, ‘since the introduction of printing by the use of movable 
type, nothing has done so much for civilisation as the development 
of these machines. The introduction of prime movers as a mere 
substitute for unintelligent manual labour is in itself a great aid to 
civilisation and to the raising of humanity, by rendering it very 
difficult, if not impossible, for a human being to obtain a livelihood 
by unintelligent work—the work of the horse in the mill, or of the 
turnspit. 

“ But there are prime movers and prime movers—those of small 
dimensions, and employed for purposes where animal power or 
human power might be substituted, and those which attain ends 
that by no conceivable possibility coulé be attained at all by the 
exertion of muscular power. Compare a galley, a vessel propelled 
by oars, with the modern Atlantic liner; and first let us assume 
that prime movers are non-existent and that this vessel is to be 
propelled galley fashion. Take her length as some 600ft., and 
assume that place be found for as many as 400 oars on each side, 
each oar weekbd by three men, or 2400 men; and allow that six 
men under these conditions could develope work equal to 1-horse 
power; we should have 400-horse power. Double the number of 
men, and we should have 800-horse power, with 4800 men at work, 
and at least the same number in reserve, if the journey is 
to be carried on continuously. Contrast the puny result thus 
obtained with the 19,500-horse power given forth by a large 
prime mover of the present day, such a power requiring, on 
the above mode of calculation, 117,000 men at work and 117,000 
in reserve; and these to be carried in a vessel less than 600ft. 
in length. Even if it were possible to carry this number of men in 
such a vessel, by no conceivable means could their power be 
utilised so as to impart to it a speed of 20 knots an hour. This 
illustrates how a prime mover may not only be a mere substitute 
for muscular work, but may afford the means of attaining an end 
that could not by any possibility be attained by muscular exertion, 
no matter what money was expended or what galley-slave suffering 
was inflicted. Take again the case of a railway locomotive. From 
400 to 600-horse-power developed in an implement which, even 
including its tender, does not occupy an area of more than fifty 
square yards, and that draws us at sixty miles an hour. Here 
again the prime mover succeeds in doing that which no expenditure 
of money or of life could enable us to obtain from muscular effort. 
To what, and to whom, are these meritorious prime movers due? 
I answer: To the application of science, and to the labours of the 
civil engineer, using that term in its full and proper sense as 
embracing all engineering other than military. 

‘* Watt, as we know, was the first to perceive, or, at all events, to 
cure, the fundamental error which existed prior to his time in the 
“fire” engine. To him we owe condensation in a separate vessel, 
the doing away with the open-topped cylinder, and the making the 
engine double-acting; the parallel motion; the governor; and the 
engine indicator, by which we have depicted for us the way in 
which the work is being performed within the cylinder. To Watt 
also we owe that great source of economic working—the knowledge 
of the expansive force of steam; and to his prescience we owe the 
steam jacket, without which expansion, beyond certain limits, is 
practically worthless. I have said ‘‘ prescience ”—foreknowledge 
—but I feel inclined to say that, in this case, prescience may be 
rendered ‘‘ pre-science,” for I think that Watt felt the utility of 
the steam jacket, without being able to say on what ground that 
utility was based. I have already spoken in laudatory terms of 
Tredgold, as being one of the earliest of our scientific engineering 
writers, but, as regards the question of steam jacketting, Watt's 
prescience was better than Tredgold’s science, for the latter con- 
demns the steam jacket as being a means whereby the cooling 
surfaces are enlarged, and whereby, therefore, the condensation is 
increased. I think it is not too much to say that engineers who, 
since Watt’s days, have produced machines of such marvellous 
power—and, compared with the engines of Watt’s days, of so great 
economy—have, so far as principles are concerned, gone upon those 
laid down by Watt. Details of the most necessary character— 
necessary to enable those principles to be carried out—have, 
indeed, been devised since the days of Watt. 

‘TJ have already said that we now know the steam engine is really 








a heat engine. At the York meeting of our Association I ventured 
to predict that, unless some substantive improvement were made 
in the steam engine—of which improvement, as yet, we have no 
notion—I believed its days, fur small powers, were numbered, and 


| that those who attended the centenary of the British Association in 
or even to dispute that Section G does not do much for original | 


1931 would see the present steam engines in museums, treated as 
things to be respected, and of antiquarian interest to the engineers 
of those days, such as are the open-topped steam cylinders of New- 
comen and of Smeaton to ourselves. 1 must say 1 see no reason, 
after the seven years which have elapsed since the York meeting, 
to regret having made that prophecy, or to desire to withdraw 
it. The working of heat engines, without the intervention of the 
vapour of water, by the combustion of the gases arising from coal, 
or from coal and from water, is now not merely an established fact, 
but a recognised and undoubted, commercially economical, means 
of obtaining motive power. Such engines, developing from 1 to 40- 
horse power, and worked by the ordinary gas supplied by the gas 
mains, are in most extensive use in printing works, hotels, clubs, 
theatres, and even in large private houses, for the working of 
dynamos to supply electric light. Such engines are also in use in 
factories, being sometimes driven by the gas obtained from culm and 
steam, and are giving forth a horse-power for, it is stated, as small a 
consumption as 1 1b, of fuel perhour. After referring to the petroleum 
— and Mr. Yarrow’s spirit launch, Sir Frederick went on to say: 
—Having regard to these considerations, was I wrong in predicting 
that the heat engine of the future will probably be one independent 
of the vapour of water; and, further, in these days of electrical 
advancement, is it too much to hope for the direct production of 
electricity from the combustion of fuel? As the world has become 
familiar with prime movers, the desire for their employment has 
increased. Many a householder could find useful occupation for a 
prime mover of } or 4-horse power, working one or two hours a 
day ; but the economical establishment of a steam engine is not 
possible until houses of very large dimensions are reached, where 
space exists for the engine, and where, having regard to the 
amount of work to be done, the incidental expenses can be borne. 
Where this cannot be, either the prime mover, with the advantages 
of its use, must be given up as athing tobe wished for, but not to 
be procured, or recourse must be had tosome other contrivance— 
say to the laying on of power, in some form or another, from a 
central source. 

Sir Frederick, after referring to various methods of transmitting 
power, dealt at some length with ordnance questions, which he 
handled in a popular way. Thus, for example, he said alluding to 
the jubilee rounds :—‘‘It may be said, ‘What is the use of being 
able to fire a projectile to a distance which commonly is invisible 
to the person directing the gun? I will suggest to you a use. 
Imagine a gun of this kind placed by some enemy who, unfortu- 
nately, had invaded us, and had reached Richmond. He has the 
range table for his gun; he, of course, is provided with our 
ordnance maps, and he lays and elevates the gun at Richmond, 
with the object of striking, say, the Royal Exchange. Suppose he 
does not succeed in his exact aim. The projectile goes 100 yards 
to one side or to the other ; or it falls 250 yards short, or passes 250 
yards over; and it would be ‘bad shooting’ indeed, in these days, 
if nearly every projectile which was fired did not fall somewhere 
within an area such as this. In this suggested parallelogram of 
100,000 square yards, or some twenty acres, there is some rather 
valuable property; and the transactions which are carried on are 
not unimportant. It seems to me that business would not be con- 
ducted with that calmness and coolness which are necessary for 
success, if, say every five minutes, a 380-pound shell fell within this 
area, vomiting fire, and scattering its walls in hundreds of pieces, 
with terrific violence, in all directions. Donot suppose lam saying 
that similar’ effects cannot be obtained from a gun where wire is 
not employed. They can be. But my point is, that they can also 
be obtained by the aid of the insignificant thing which I am holding 
up at this moment—this piece of steel ribbon, which looks more 
suitable for the framework of an umbrella.” 

While, upon the question of guns, he remarked upon that which 
is by no means a small thing—for it is no less than the rotation of 
the earth—which in long-distance firing may demand attention, 
and that to an extent little suspected by the civilian. ‘‘ Place the 
gun north and south, say in the latitude of London, and fire a 
12-mile round, and it will be found that, assuming the shot were 
passing through a vacuum, a lateral allowance of more than 200ft. 
must be made to compensate for the different velocity of the cir- 
cumference of the earth at twelve miles north or south of the place 
where the gun was fired, as compared with the velocity of the 
circumference of the earth at that place itself—the time of flight 
being in round numbers one minute. He concluded his address b: 
asserting that engineering has even its poetical side. ‘‘I will as 
you,” he said, ‘‘to consider with me whether there may not be true 
poetry in the feelings of the engineer who solves a problem such as 
this: Consider this rock, never visible above the surface of the 
tide, but making its presence known by the waves which rise 
around it; it has been the cause of destruction to many a noble 
vessel which had completed, in safety, its thousands of leagues of 
journey, and was within a few score miles of port; then dashed 
to pieces upon it. Here is this rock. On it build a lighthouse. 
Lay your foundations through the water, in the midst of 
the turmoil of the sea; make your preparations; appear 
to be attaining success, and find the elements are against 
you, and that the whole of your preliminary works are ruined 
or destroyed in one night; but again commence, and then go on 
and go on until at last you conquer; your works rise above ordinary 
tide-level ; then upon these sure foundations, obtained, it may be, 
after years of toil, erect a fair shaft, graceful as a palm and sturdy 
as an oak; surmount it with a light, itself the produce of the 
highest application of science; direct that light by the built-up 
lens, again involving the highest application of science; apply 
mechanism, so arranged that the lighthouse shall from minute to 
minute reveal to the anxious mariner its exact name and its 
position on the coast. When you have done all this, will you not 
be entitled to say to yourself, ‘It is I who have for ever rendered 
innocuous this rock which has been hitherto a dread source of 
peril?’ Is there no feeling, do you think, of a poetical nature 
excited in the breast of the engineer who has successfully grappled 
with a problem such as this ? 

‘‘Another instance: the mouth of a broad river, or, more properly 
speaking, the inlet of the sea, has to be crossed at such a level as 
not to impede the passage of the largest ships, Except in one or 
two places the depth is profound, so that multiple foundations for 
supporting a bridge become commercially impossible, and the 
solution of the problem must be found by making, high in the 
air, a flight of span previously deemed unattainable. Is there 
no poetry here? Further, do you not think poetical feel- 
ling will be excited in the breast of that engineer who will 
in the near future solve the problem—and it certainly will be 
solved when a sufficiently light motor is obtained—of travel- 
ling in the air—whether this solution be effected by enabling 
the self-suspended balloon to be propelled and directed, or perhaps, 
better still, by enabling not only the propulsion to be effected and 
the direction to be controlled, but by enabling the suspension in 
the air itself to be attained by mechanical means? All these—and 
many other illustrations which I could put before you if time 
allowed—appear to me to afford conclusive evidence that, whether 
it be in the erection of the lighthouse on the lonely rock at sea; 
whether it be in the crossing of rivers or seas, or arms of seas, by 
bridges or by tunnels; whether it be the cleansing of our towns 
from that which is foul; whether it be the supply of pure water to 
every dwelling, or the distribution of light or of motive power; or 
whether it be in the production of the mighty ocean steamer, or 
in the spanning of valleys, the piercing of mountains, and afford- 
ing the firm, secure road for the express train; or whether it be 
the encircling of the world with telegraphs—the work of the civil 
engineer is not of the earth earthy, is not mechanical to the exclu- 
sion of science, is not unintellectual ; but is of a most beneficent 
nature, is consistent with true poetical feeling, and is worthy of the 
highest order of intellect,” 
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NAVAL ARCHITECTURE AT THE GLASGOW 
EXHIBITION. 


At nearly the western extremity of the main avenue, 
just before entering the machinery annexe, will be found 
the very extensive and varied display of models exhibited 
by the old-established Clyde firm of W. Simons and Co., 
shipbuilders and engineers, whose premises are situated 
at Renfrew. These models are representative of the 
vessels built by them since they commenced business as 
shipbuilders in 1812, in which year they contributed to 
the Royal Navy the gun brig Linnet, of which a model is 
shown. The most recent of their models is that of the 
Trieste C., a passenger steamer of 150ft. long, built durin 
the present year, which at her trial trip attained a spe 
of 15} knots an hour. 

Among the half models shown by Messrs. Simons, 
there are some which are well worthy of notice, if only on 
account of their historical associations. For instance, the 
Linnet just referred to was built on Lake Champlain by 
the founder of the firm, father of the present Mr. 
Simons, and formed a part of the fleet under the com- 
mand of Sir George Prevost, which was engaged in 
active operations against the United States Navy in 1812. 
The same gentleman also built H.M. frigate Confiance, 
thirty-seven guns—another member of the same fleet— 
which carried the Commodore’s flag. This vessel entered 
into action with the artificers still at work upon her, and 
the decks uncaulked. Her builder was on board, and 
received a musket ball in his body, while forty-one were 
killed, and thirty-nine besides himself were wounded, the 
Commodore being included in the latter category. A full 
model of the Confiance is exhibited, and it presents a very 
striking contrast with its more modern neighbours. 

The ship William Connal marks the hanootinetions of wire 
rigging in the year 1862, while the Anchor Line screw 
steamer India, built in 1867, was the first vessel engaged 
in the North Atlantic service fitted with compound surface- 
condensing engines. The ss. Vivandiere, built in 1856, 
was the pioneer of the extensive fleet of steam vessels 
owned by the Clyde Shipping Company, which now in- 
cludes the Skerryvore and other fine steamers produced 
by the exhibitors. The models of the Assyria and Madras 
represent two of the six steamers built by Messrs Simons 
for the British India Steam Navigation Company; that 
of the Lee is their contribution to the fieet of the Cork 
Steam Packet Company; while the Glamorgan and Pem- 
broke were produced for the South Wales Atlantic Steam- 
ship Company. The before-mentioned steamers, with five 
models of proposed vessels, embrace most of the screw- 
propelled craft exhibited by this firm. 

Of the paddle-wheel steamers shown by Messrs. Simons, 
the Rothesay Castle is deserving special notice, by reason 
of her singular history. She was built in the year 1861 
for the Clyde passenger service between Rothesay and 
Glasgow, and was noted for her speed, which was upwards 
of twenty miles per hour, a great result in those days. 
By reason of this valuable quality she was employed as a 
blockade runner during the American civil war, where 
she was most successful, and at the present time, under 
the name Southern Belle, she is once more in the 
passenger service, but her scene of action is now on Lake 
Ontario, between Toronto and Niagara. 

A model of the handsome paddle steamer Marco Polo 
represents five sister vessels built by this firm for Italian 
Royal Mail Service, and owned by the Florio Rubbatino 
Company. 

Of the sailing vessels built in years gone by by Messrs. 
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Simons they show—in addition to the William Connal— 
and the composite ship Lake Leman, both of which were 


Indian trades. 
interesting and successful specimens of pleasure ships— 
in the form of both sailing and steam yachts-—models of 
which are shown. Among these are the steam yacht 
Shark, and the 25-ton cutter Tiara. The latter, which 
was built in 1850, was considered at the time a bolder de- 
parture from the old type of sailing yachts than even the 


United States champion, was yet a very fast sailer. 
Not only do Messrs. Simons figure as builders of screw 
| and paddle steamers, — ships of wood and composite 
construction, and steam and sailing yachts, but they have 
an interesting display of ferry steamers, and a still more 


vessels which they have produced. Of ferry steamers, the 





vessel is still employed at the same place in passenger 
|and goods traffic. 
|show a complete working model of their patent 
| elevating ferry steamer, which was specially designed for 
| passenger and vehicular traffic in Glasgow harbour. This 
is a most curious and interesting craft. The platform or 
deck may be raised or lowered until it is on the same level 
as the landing-place. Steamers of this type are specially 
designed to suit the duties to be performed or the 
particular conditions to be fulfilled where their services 
are required, and the principle upon which they are con- 
structed readily admits of such variability. When the 
distance to be traversed is short, as in cross-river service, 
the deck runs fore and aft, and the exit gangways are at 
the bow and stern; but when the distance is great, and 
especially when rough water has to be encountered, the 


the vessel. 
having exit platforms at the sides. Such steamers as 
these are peculiarly adapted for the transport of troops 
and artillery between the shore and war vessels lying off 
the land. 

The other models exhibited by this firm relate to 
different types of dredging vessels, in the construction of 
which Messrs. Simons have long and successfully been 
engaged, and have introduced many important improve- 
ments. Indeed, the shipbuilders of the town of Renfrew 
seem to make dredging craft a special feature in their 
business, for the neighbours of Messrs. Simons—Messrs. 
Lobnitz and Co.—also exhibit numerous models of this 
class of vessel, including one of the rock dredger 
Derocheuse, which was described and illustrated some 
months ago in THe Encineer. The hopper dredger is, 
we believe, the invention of this firm. Formerly, a 
dredger discharged its dredgings into hopper barges 
alongside, which barges were afterwards towed away to 
where the dredged material was to be deposited. But the 
hopper dredger drops its dredgings into its own hold, 
and when loaded therewith steams away by means of its 
own propelling machinery to the site of deposit. The 
mode of the Kuphus represents a dredger of this type 
built by Messrs. Simons last year for the Bombay Port 
Trust, which has a hopper capacity of 1000 tons. She 
steamed out to Bombay, making the voyage in thirty-four 
steaming days; and ~— the month of January of this 
year, while working at that port, raised 93,000 tons in 





models of two, viz., those of the iron clipper Allanshaw, | 
well and favourably known in the Australian and East | 


Messrs. Simons have also turned out | : 
| the elevation and plan of these vessels. 


well-known America; and although not able to beat the | 


valuable collection of models descriptive of dredging | 


| model of the Oxton shows the first four-screw steamer | 
that plied between Birkenhead and Liverpool, which | 


In this connection Messrs. Simons | 


DIMENSIONS _ 
LENGTH OVER ALL... 150-0" jut 
BREADTH EXTREME ____ 55:0" 
DEPTH 6° 


REET) 
DRAUGHT OF WATER. ___ 12-9" 
 RISEOFPLATFORM 25 0° 
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136 hours, depositing her dredgings at a distance of four 
miles. The models marked No. 3 and No. 4 represent 
two hopper dredgers built for the Belfast Harbour Com- 
missioners, and doing good work at that port in 
cutting a new deep-sea channel. Our illustrations show 
Last year they 
dredged and conveyed ten miles to sea no less than 
1,310,000 tons of material, at a cost, it is said, of 1s. 9d 
per ton for working expenses. The Gesion is a hopper 
dredger of 300 tons, built two years ago for the Danish 
Government, and, like the before-mentioned vessels of 
that type, is fitted with Brown’s patent traversing bucket 
ladder, by which they can cut their own way through the 
ground and dredge close up to quay walls. 

The barge-loading dredgers constructed by this firm are 
represented by models of the Melbourne, employed by the 
Melbourne Harbour Trust; the Dolphin, built for the 
Crown Agent for the Colonies; and a few smaller vessels 


|employed by the Clyde Trustees and the Clyde Light- 


house Trust. The Melbourne is propelled with twin 
screws, and is said to be the largest and most powerful 
dredger afloat. Messrs. Simons also show models of a few 
hopper barges. Altogether, the collection of dredging 


| vessels and appliances exhibited by this firm is of a most 


| complete an 


interesting character, and, viewed in asso- 
ciation with the models of the many other types and 
descriptions of ships which have been built by Messrs. 
William Simons and Co., their display deservedly attracts 
considerable attention. 








THe EasTERN BENGAL RalLway.—We understand that Mr 
H. T. Ferguson, the Locomotive Superintendent of the Eastern 
Bengal State Railway system, has resigned the service in disgust, 
or something akin to it, and that his resignation has been accepted. 
His successor under the State railway system will probably be 
selected from Quetta, Mandalay, or Madras, these being the most 


| distant points, Mr. Ferguson has only some seven years of 
| Government service to his credit, though he bad nearly twenty 


platform is athwartships, and the exits are at the sides of | 
Our illustration shows one of these vessels | 


| under him, besidesa large fleet of steamers, on a salary of only 





years’ valuable experience, when the Government were very glad 
to avail themselves of his services. Consequent on his not being 
sufficiently high up in the graded list, he has been holding his 
recent onerous appointment, where he has three railway s er 
1 
per mensem better than his District Superintendent, with furlough 
and leave rules less advantageous than his covenanted subordinate 
staff. Being of opinion that the man who does the work should 
draw the pay, we believe representations on Mr. Ferguson's behalf 
were at his instance made to Government, who in this instance only 
pointed to the unalterable nature of the code, and thus the services 
of a most valuable officer have been lost to the railway just as their 
busiest season is coming on.—IJndian Davly News. 

AN ARTESIAN WELL.—Messrs. C. Isler and Co. have just com- 
pleted a 436ft. artesian bored tube well at Messrs. Hargreaves and 
Co.’s brewery, Abridge. The chalk was reached 80ft. nearer the 
surface than anticipated by several gentlemen connected with the 
geological survey. The following strata were passed through before 
the chalk was reached :—Blue clay, 227ft.; hard sandy ditto, 9ft. ; 
sandy clay and pebbles, 8ft.; mixed coloured sand, clay, shells, and 
pebbles, 20ft.; green sand, 12ft.; dark green sand and pebbles, 
oOft.; chalk, 110ft.; total, 436ft. The water stands at 37ft. from 
the surface, and the supply obtained is over 1500 gallons = hour. 
These results are particularly gratifying, as at Epping, Longton, 
and other places where wells have been sunk on the old principle to 
over 1000ft. deep, ee A have totally failed. The ro y was reached 
in the first 100ft. in the chalk, and it was by emp! — specially 
designed deep-well pump and working it at various epths, that the 
above satisfactory results were obtained. Some t - similar 
results were obtained by the same firm at Pyrgo Park, Havering, 
for Mr. W. E. Gibb, after reaching the depth of 666ft. from the 





surface. The water supplied from these deep-seated springs is of 
well-known purity, and fit both for domestic and brewing purposes. 
The means taken are so effectual that there is no possibility of any 
percolation from the surface, or from any of the objectionable springs 
passed through, 
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THE HAWKESBURY BRIDGE. 
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PLACING THE CENTRE SPAN OF THE 
HAWKESBURY BRIDGE, 


IN erecting the Hawkesbury Bridge it has been considered | 
impracticable, owing to the great depth of the water and mud, | 
to use false work, and therefore the bold expedient has been 
adopted of erecting the spans on pontoons, something more | 
than 3000ft. from the bridge site, towing them to place, and | 
dropping them on to their seats as the tide falls. The illustra- | 
tions, which we reproduce from the Railroad Gazette, show the 
operations as successfully carried out with the middle span, on 
May 25th, 1888. The pon- 
toon which is shown will be 
used also for the other 
spans. It is 335ft. long, 
6lft. beam, and 10ft. deep, 
The bridge span is 415ft. 
over all, and therefore over- 
hangs the pontoon about 
80ft. The length of the 
pontoon was limited by the 
waterway available for the 
shore spans, No particular 
effort was made to secure 
stiffness in the construction 
of the pontoon, as it rests 
upon a pile platform during 
the erection of the false 
work and the bridge spans. 
When the time came to float 
the pontoon it was emptied 
at low tide, the valves closed 
securely to prevent its filling 
again as the tide rose, and at 
high water it was afloat. 
The rise and fall of the tide 
at this point is from 5ft. to 
7ft. 
The method of handling 
the pontoon is indicated in 
the diagram, showing the 
relative positions of the 
towing rope, the winding 
engiues, and the anchors. 
It will be seen that it was 
hauled out into the stream 
by tightening the cable, 
which was deflected around 
the climp of piles in the 
stream. When the pontoon 
was afloat in what is in- 
dicated in the diagram as 
the second position, the 
slack of the cable was taken 
up by the winding engines, 
and the craft was towed up 
to the third position by the 
engine and drum on the 
pontoon itself. Here the 
cables from the punts with 
winding engines, which are 


ISLAND 


LONG 


DANGER ISLAND . 


shown in position on the diagram, were attached, and the | who superintended the erection of the cantilever at Niagara for | 


pontoon swung to the fourth position, where it was secured | 
against any movement up stream by the piles against which it | 
rested, and against movement in the other direction by the | 
cables attached to the Chinese anchors, The position of the | 
span having been carefully adjusted, it was allowed to settle to 
its seat with the falling tide, and when it was secure the blocking | 
was removed, and the pontoon floated back to its original 
position, ready to receive another span. 

The rapidity with which the whole operation was performed 
was remarkable. It will be seen that from the time when the 
pontoon began to float, until its return to the position from | 
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THIRD POSITION. 


| which it started, but eleven hours elapsed, and of this time 
| three hours were consumed in waiting in the second position for 
| high water to enable the pontoon to be brought back to the 


dock. The time-table of the various parts of the operation is 
given underneath the diagram. The spans weigh about 1000 
tons each ; and, when afloat, the bottom chord is 45ft. above the 
water, and the highest part of the top chord 110ft. 


The Gazette, says Mr. Charles McDonald, of the Union Bridge | 


Company, who has just returned from Australia, reports the 
work on the last pier as fast approaching completion. The 
erection is under the immediate charge of Mr. 8S. V. Ryland, 
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SCHEDULE OF TIME 


7.30 a.m, 
7.45 a.m. 
8.15 a.m. 
9.15 a.m, 
11.45 a.m. 
1.30 p.m. 
2.15 p.m. 
3.30 p.m. 
6.30 p.m. 


Blocking removed. 
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Messrs, Field and Hayes. 








ON THE CHEMICAL PROCESSES INVOLVED IN 
THE RUSTING OF IRON.* 
By Proressor A. Crum Browy, F.R.SS, L. & E., Edinburgh. 


In this short paper there is, so farasI know, no new fact 


described. 
be found in the records of chemical research ; but asI find that the 


cs Iron and Steel Institute. a 


Span rising off its bearings with the tide. 

Pontoon in 2nd position, flood tide, 

Pontoon in 3rd position, high water. 

Pontoon in 4th position, settling with ebb tide. 

Span taking its bearing on piers, 

Pontoon back in 3rd position, 

Pontoon back in 2nd position, waiting for high water. 
Pontoon back in 1st position, resting on dock. 


Scale of diagram, lin, = 8 chains. 


I believe everything, or nearly everything, in it is to | 








a involved in the rusting of iron is often misunderstood, I 

ave thought it might be worth while to put together the known 
facts in their connection. My attention was first called to the 
subject by observing what happens when a drop of rain falls on a 
clean bright surface of iron. At first, for a short time, the drop 
remains clear, and the bright surface of the iron is seen through it ; 
but soon a nish precipitate forms in the drop, and this rapidly 
becomes reddish-brown. The brown precipitate does not adhere 
to the iron, but is suspended in the water, and becomes a loosely 
adherent coating only when the water has evaporated. 

I may premise that, in speaking of rusting, I mean the formation 
of rust on the surface of metallic iron exposed to ordinary atmo- 

spheric conditions. do not 

intend to treat of the corrosion 

of iron by substances such as 
——_ or sulphurous acid, 
hydrochloric acid, or any other 
occasional impurities which 
may be present in air. It has 
been conclusively shown that 
the ry conditi for 
the production of rust are— 
Ist, metallic iron; 2nd, liquid 
water; 3rd, oxygen ; and 4th, 
carbonic acid, both the latter 
being dissolved in the liquid 
water. Iron remains quite 
free from rust in an atmo- 
sphere containing oxygen, car- 
bonic acid, and water vapour, 
so long as the water vapour 
does not condense as liquid 
water on the surface of the 
iron. 

Let us consider now the ac- 
tion on iron of the three sub- 
stances, liquid water, oxygen, 
carbonic acid, singly, and then 
two and two, Liquid water, 
quite free from dissolved gases, 
does not act on iron at ordi- 
nary temperatures. At high 
temperatures, very rapidly at 
a red heat, iron is oxidised by 
water or water vapour, and is 
converted into the magnetic 
oxide of iron. This magnetic 
oxide is formed on the surface 
of the iron as an adherent 
coating, and only when it is 
detached can the water gain 
access to lower layers of the 
iron. Oxygen gas alone docs 
not act at ordinary tempera- 
tures oniron. At high tem- 
peratures it also converts the 
iron into the magnetic oxide, 
which forms an adherent coat- 
ing. The same isthe case with 
carbonic acid gas, acting alone. 
At ordinary temperatures it 
is without action. At high 
temperatures the carbonic 
acid is reduced to carbonic 
oxide, and the iron is oxidised 
to magnetic oxide, which 
forms an adherent coating. 
Liquid water with oxygen dissolved in it does not act at ordi- 
nary temperatures on iron. This is shown by the fact that 
| ordinary water, exposed to the air, does not rust iron if the 

water contains a substance, such as lime or caustic alkali, capa- 
| ble of combining with carbonic acid and itself without action 
| oniron. As long as the lime or caustic alkali is there, no rusting 
| occurs. When the lime or caustic alkali has been converted by 
| the carbonic acid of the air into carbonate, then, and not tiil then, 

can the carbonic acid of the air dissolve as such in the water, and 
| then, and not till then, does rusting begin. Water, containing 
| carbonic acid dissolved in it, acts on iron at ordinary temperatures, 
| forming ferrous carbonate, which dissolves in the carbonic acid 

water, forming, no doubt, ferrous bicarbonate, In this way artifi- 
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cial chalybeate water has been prepared by shaking up finely 
divided iron with carbonic acid water. In this action hydrogen 
gasis given off. Solutions have been thus prepared containing 
nearly 4 per cent. of iron. If oxygen is present dissolved in the 
water, it will unite with the nascent ch cmon and if we have 
sufficient water, iron, and carbonic acid, the whole of the dissolved 
oxygen will be thus consumed. The presence of dissolved oxygen 
quickens the solution of the iron, the tendency of the oxygen to 
combine with the nascent hydrogen supplying an additional motive 
tothe action. Probably in ordinary rusting no hydrogen actually 
becomes free, as under ordinary conditions there will always be 
enough dissolved oxygen to convert all the nascent hydrogen into 
water. When a solution of ferrous bicarbonate is exposed to an 
atmosphere containing neither free oxygen nor carbonic acid, it 
loses carbonic acid, and insoluble ferrous carbonate is precipitated. 
If free oxygen is present in the atmosphere to which it is exposed, 
the ferrous carbonate is oxidised to ferric hydrate, carbonic acid 
being given off. This, if the water is not already saturated with 
carbonic acid, dissolves in the water. 

We can now follow the whole process of rusting, and divide it 
into stages—these stages being really separable, if we take proper 
precautions, but in the usual case overlapping one another. We 
have, first, the formation of soluble ferrous bicarbonate; second, 
the conversion of ferrous bicarbonate into ferric hydrate, the white 
ferrous carbonate passing through green and black intermediate 
substances into the reddish brown ferric hydrate, i.e., rust. 

We have to note that the carbonic acid dissolved in the liquid 
water, which is necessary for the process of rusting, is not used up 
in the process. It is given off during the oxidation of the ferrous 
bicarbonate to ferric hydrate, and is thus ready to act on the new 
surface of the metallic iron. The continuation of the process of 
rusting is not, therefore, dependent on new carbonic acid absorbed 
from the air, but the original carbonic acid, if not removed can carry 
on the process indefinitely, as long as liquid water is present, and 
oxygen is supplied from the air. Once the process 1s started, it 
goes on more rapidly, because the porous rust not only does not 
protect the iron, but favours, by its hygroscopic character, the 
condensation of water vapour from the air as liquid water. A piece 
of iron, therefore, which has begun to rust, will continue rusting in 
an atmosphere not saturated with water vapour, an atmosphere in 
which a piece of clean iron will not rust, because liquid water will 
condense from such an atmosphere on the hygroscopic rust, but not 
on the bright iron. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 





ROPE DRIVING, 


Str,—As no one has replied to the question of ‘‘ Rope” in your 
issue of August, 17th, I will venture to do so, because your corre- 
spondent has been wrongly informed if he has been told that in 
rope driving the slack side of the ropes should be at the bottom. 
The reverse is the case, and to my knowledge is the method always 
carried out. There may be exceptional cases where the slack side 
requires to be at the bottom; but I cannot just now recall any 
such case to my recollection. 

Unless the ropes are led off from the rim pulley backwards 
towards the cylinder end of the engine, which may in certain cases 
be required, it will always be found that with an engine revolving 
“outwardly” the top side of the ropes is the slack side. It is not 
well to make an engine run in, on account of the pressure upon the 
slide bars being upwards. A further advantage of this slack top 
side to the ropes lies in the fact that the circumference of the rim 
pulleys embraced by the ropes is considerably greater than when 
the ropes sag at their lower portions. Hence the grip in the rim 
grooves is secured with a less tension on the slack side of the rope, 
the dip of which may be greater than when a smaller circumfer- 
ential contact is obtained, and the tension of the whole rope 
therefore correspondingly less. 

A special disadvantage in having ropes run slack on the under- 
side is their liability to run into contact with the ground beneath, 
which is always sufficiently deeply excavated in all examples with- 
out requiring a further clearance for sagging ropes. ‘‘ Rope” 
should therefore always seek to run ropes so that the driving side 
is at the bottom, in which event, with ordinary design, the engine 
must run outward)y. W. H. Booru. 

Manchester, August 25th, 





A NEW STEAM ENGINE. 


Srr,—With reference to ‘‘W. S.’s” letter in THE ENGINEER of 
31st August last, I beg to say that the best reply I can possibly | 
give to it is to annex a copy of the diagram marked Fig. 2, upon 
which I have shown an adiabatic curve line, such as would be due 
to steam working expansively in one cylinder only, of uniform dia- | 
meter, and of suitable length for 12°46 expansions; this would be | 
the perfection of work performed. ‘‘ W. S.’s” expansion lines do 


STEAM EXPANDING IN ONE CYLINOER WITH 
12.46 EXPANSION. 
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not certainly coincide with the one I have drawn, but if the sur- | 
face contained between his expansion lines and my adiabatic curve 
is taken away, and put as a counterbalance for the part of the 
diagram marked “loss,” he will see that his own diagram, Fig. 2, 


quite confirms all that I have shown and reviously stated. It is 
my opinion that more on this subject heat be superfiuous. 
Liverpool, September 3rd. H. TURNER. 


FRICTION GEAR. 


Sir,—In the article in your last week’s issue of THE ENGINEER, 
by Mr. Jobn Purser Griffiths, of Dublin, on wedge and grooved 
surface frictional wheel gearing, though this sort of wheel gearing 
is now not such a good system of frictional wheel gearing as may 
be had for dredgers and like purposes, its merits are, nevertheless, 
not stated by him so favourably as might be illustrated by its like 
employment in other dredgers. This is not other than might 
reasonably be expected, as the efficiency of these wheels depends 
so much on a condition which cannot always be readily ascertained, 
namely, the temper or degree of hardness of the metal of which 
they are cast, and a condition that has not been always well 
attended to in their manufacture; indeed, is one also difficult to 
accomplish in a uniform way. In two dredgers of about the same 
size, or, I think, larger than the one instanced by Mr. Griffiths. 
also built by Messrs. Thomas Wingate and Co., of Glasgow, in the 
year 1861, for the River Tyne Commissioners, wheel gearing of this 
kind and in the way illustrated in THE ENGINEER of last week is 
used, the first application of this gearing to dredgers made, and 
the only ones personally attended to, by me—who shortly after this 





year ceased to be connected with the makers of these wheels, the 
‘rictional Gearing Company. From particulars of the results of 
the working of these wheels, kindly furnished by Mr. P, J. Messent, 
C.E., of the River Tyne Commissioners, in one of these dredgers— 
No. 5 dredger of the River Tyne Commissioners—the first set of 
frictional wheels and pinions lasted nine years, and in the 
case of the other dredger fitted with these wheels—No. 6 
dredger—the original wheels lasted eighteen years, and in both 
cases without returning. No. 5 dredger, during its first nine 
years of service, having lifted 9,396,490 tons, and No. 6 dredger 
having in its eighteen years of service lifted 15,613,808 tons of 
dredge—a fairly good spell of work to do considering the rugged 
nature of the service they had to perform, and the entire immunity 
from breakages of the buckets and chains of the same, which their 
application produced when caught by any object presenting itself 
to the buckets beyond their strength to raise, anda great source of 
severe breakages in dredger gear before that time. 

I remember with much pleasure the delight of the designer of 
these dredgers—the late Mr. I. F. Ure, C.E., of Newcastle-on- 
Tyne—with which he turned round one of these dredgers to a 
rocky bank in the river of the Tyne to try it to lift soft rock, which 
could not previously be attempted by dredgers from risk of break- 
ages of the chains and buckets, but which these dredgers lifted 
easily. Both these dredgers, on the first original sets of these 
frictional wheels, after wearing out as stated, were re-fitted with 
wheels similar in ever respect, and the now superintending 
engineer of the river Tyne Commissioners, Mr. R. J. Messent, 
states that these second sets so fitted into these dredgers continue 
to work satisfactorily, and are continuing to do about the same 
amount of work yearly ; the first of these second pairs of wheels 
having now been sixteen years at work without repairs, and likely 
to last several years more. 

Allow me to call attention to the arrangement for throwing 
frictional wheels in and out of gear, which Mr. Griffiths describes, 
though not very successfully. It is not easily explained to be well 
understood, Though extensively in use since first introduced by 
me, it has, so far as I know, not been described in any journal in 
this country before, Although it affords an excellently simple and 
effective means of drawing or moving laterally in and out of gear one 
of the wheels, and of producing any degree of contact pressure 
required. There is no movement made laterally of either of the 
axis of the wheels, though both wheels may either transmit motion 
to their respective shafts, or motion be transmitted from their 
shafts to the wheels fixed on them, the wheels also revolving along 
with their shafts, and set in ordinary fixed bearing carriages. I 
use it for connecting and disconnecting rope surface frictional 
wheels, and these being plane surface frictional wheels, a very small 
degree of lateral motion suffices to disconnect the wheels, while 
they produce by their contact, when the rope surface is og el 
prepared, nearly as good a transmitting coefficient of the force 
exerted to hold these wheels in contact, as is produced by wedge 
and groove wheels surfaces formed at the angle 40 deg. ; which 
coefficient is not ‘18 of the force or pressure exerted to hold them 
in contact, as I understand Mr. Griffiths to state, but when the 
surfaces are clean and well fitting is1°5. That is, a ton of pressure 
exerted to hold these wedge and groove wheel surfaces so formed 
in contact, when at rest requires a force of 14 tons exerted in a 
tangential direction at the peripheries of one of the wheels when its 
companion wheel is fixed, to cause it to slip, though when in motion 
and at high speeds from vibration and other causes the driving 
coefficient of these wheel surfaces becomes considerably less than 
this amount, for details of which see the paper referred to read on 
this system of frictional gearing by me to the Institution of Mechani- 
cal Engineers. Here allow me to assert again, after a good long 
interim experience in doing work of this kind, that frictional wheels 
formed in the best way, and made to revolve truly, and set in axis 
to hold them in contact properly,are a less wasteful method of 
transmitting motion than bands, and particularly so if thick belts 
or ropes of large diameters are used. The waste of power by the 
use of these taking place mainly not by the pressure they exert on 
the pulley axis, as is generally supposed, but from the incessant 
bending of the bands as they pass on and overa pulley, and from 
the equally incessant straightening out of the bands again as it 
leaves the pulley. JAMES ROBERTSON, 

95, Colmore-row, Birmingham. 








DYNAMICS OF A PARTICLE. 


Sir,—Mr. Cherry, in your issue of June 22nd, says ‘“‘ A Puzzied 
Student’s ” tutors have woefully misled him in teaching him to 
write Newton’s third law, ‘‘ Every force is balanced by another 
and equal force,” and that if this were so the effect on the body's 
motion must obviously be ai/, Now the statement which Mr. 
Cherry contradicts is confirmed by his own equation am = F — R, 
because from it follow F = R + am, which means that the applied 
force is balanced by the sum of the external resistance and the 


| acceleration of momentum ; also R= F — am, which means that 
| the external resistance is balanced by the difference between the 


applied force and the acceleration of momentum. 
A similar error to that of Mr. Cherry occurs in your number for 
July 20th, where a capable writer says, ‘‘The statement that every 


| force is balanced by an equal and opposite force is absolutely true 
| in statics 


a 


- The mistaken criticism of these writers tends 
to mislead students, who are perfectly right in thinking that the 
fact—every force is balanced by an equal and opposite force—is as 
absolutely true in dynamics as it is in statics. Any doubt about 
this only arises from confounding Newton’s second and third laws. 
721, Commercial-road, E., T. I, Dewar. 
August 25th. 





Sm,—The replies of Mr. Dewar and Mr. Cherry are so vague, 
and in some respects absurd, that I cannot think they understand 
what they are professedly writing about. The subject is one of such 
great practical importance that I venture once more to appeal to 
your readers in the hope that some one competent to deal with the 
subject will attack it. 

The accompanying diagram shows a mine ventilator. The 
shutters, &c., are omitted. The cross section of the delivery trunk 


CROSS SECTION 20.50 FT 








| is at the mouth 20 square feet, and at the lower part 10 square feet. 


The velocity of the air traversing the l0ft. section is 88ft. per 
second, At the mouth it is 44ft. persecond. Now, the work done 
by the fan on each pound of air moving at 88ft. per second is 


1x 8 _ 55 
—= 122 foot-pounds, 





But the energy in each pound of air at the mouth is i — 
30°25 foot-pounds. 

I purchase this fan under a guarantee that it will have an effici- 
ency of 80 per cent. I find that it has this efficiency if I measure 
the work done at the 10ft. section. Butif I measure it at the mouth 
its efficiency is only 20 per cent. How is this? I ask what has 
become of the three-fourths of the power of the engine, and I am 
told that it is wasted in eddies, Itseems to me that this statement 
is quite absurd. Suppose the fan engine indicates 100-horse 
power, 80-horse power is found at the bottom of a great open wind 
trunk about 15ft. high, and 20-horse power at the top of it. To 
say that 60-horse power is spent in 15ft. of open trunk is, I repeat, 
emi A absurd. I have already pointed out what is sufficiently 
obvious, namely, that before the air can expand it must have been 
compressed; and the work of compression is entirely different 
and distinct from the work of translation. During the moment 
the air is passing through the fan its temperature will be raised, 
but during the period of expansion it will fall again. This rise 
of temperature may represent a loss, but it has nothing to do with 
" question, 

may be wrong, however, about the eddies; and I am open to 
instruction. Will some of your readers who hold the eddy view 
give mea diagram of what takes place in the wind trunk; and 
will they also say how they know and can prove that the loss is due 
to eddies? Will they also explain why eddies do not run away 
with three-fourths of the power unless the trunk is twice as big at 
the top as at the bottom? Again, if it is assumed that the loss is 
due to heat, will they kindly give me some temperatures taken in 
practice at the base of a trunk and the top? 

Is it not possible that the formula an 


$ 
does not represent work 


in any true sense of the words ? MINER. 


September 4th. 


BLOWING-OFF BOILERS, 


Sir,—In your issue of the 20th ult., a Queensland correspondent 
asks the following :—‘‘ Why is it that when blowing off water 
from a boiler while working, no reduction in the steam pressure 
takes place, although the steam-space room in the boiler is often 
more than doubled in a few minutes!” Kc, As this query has not 
as yet elicited a reply, kindly permit me to do so. As it is 
impossible that the temperature of the water above the fire in the 
case referred to could be lowered by the operation of the blowing 
down of the water, it is also impessible that the temperature of the 
steam in contact with the water could be lowered; and as 
temperature and pressure are always concomitant, it follows that 
no diminution of pressure can ensue in consequence of the lowering 
of water-level in the boiler. Those who have stood by to blow off 
a boiler after the fires are drawn must have observed the fact that 
the index of the steam-gauge remains in a constant position until 
the whole of the water is blown out, in fact the sudden descent of 
the index is one of the means by which he becomes aware that the 
water is all blown off. The reason in the latter case is that heat 
stored up in the water is given up just to balance any discrepancy 
which would accrue under other conditions as regards increase of 
volume of steam. The water in the boiler is a reservoir of heat, 
and asserts its power and gives it out, replenishing the steam which 
would otherwise be expanded with a resultant reduction of 
pressure consequent on increase of steam room. When the hand 
of the steam gauge does show a reduction of pressure while the 
water is being blown off, that must be attributed to loss of heat— 
hence loss of pressure—due to inrush of cold air to heating 
surface, and not to increase of volume due to increase of steam 
room, R. HARTLAND, 

19, Merchant's Quay, Cork, August 21st. 





PETROLEUM ENGINES, 


Sir,—Referring to the paragraph relating to petroleum engines 
on page 175 of your issue of August 31st, as these statements 
evidently refer to our engine, we beg to say that if our friends 
like to use petroleum spirit, there is no reason why they should 
not obtain the same, or even better, results with our engine as can 
be got by using any other engine which is worked with naphtha or 
shale spirit. Knowing, however, from practical experience, ex- 
tending over a period of three years, the dangerous nature of these 
spirits, to say nothing of the difficulties in procuring and storing 
this material in many places, we will not take upon ourselves the 
responsibility of recommending our friends to use it, 

We delayed placing our engine in the market for nearly two 
years, until we had succeeded in perfecting an arrangement which 
would enable the public to use ordinary mineral oils which are 
perfectly safe, and we can now confidently recommend our engine 
where motive power is required, PRIESTMAN Bros, 

Hull, September 4th. 


JUNCTIONS IN TUNNELS. 


Sir,—In your article on the Dore and Chinley Railway—in last 
weck’s issue—you suggest that the proposal to place a junction in 
tunnels will bring to the minds of your readers a long series of 
accidents at such places on lines near London, Although I have 
for some years taken considerable interest in railway accidents and 
their causes, the only serious accident I can recall at a junction 
under cover was that at Canonbury a few years ago, On the other 
hand, accidents cuused by fog in the open are very frequent, and 
many of these are of such a nature as to be obviated by the 
= ime which would naturally be used at a junction in 
tunnel, 

I venture to suggest that even upon a railway like the Metro- 
politan, which has nearly all its junctions and stations in tunnel, 
the number of accidents attributable to the situation of the line 
in tunnel is by no means such as to justify the view that placing 
a junction in tunnel is objectionable on grounds of public safety, 
whatever it may be with respect to y and conveni of 
working. Sarety Bar. 

August 29th, 








COMPOUND LOCOMOTIVES, 


S1r,—There can be no doubt that the publication of a few official 
figares as to the working of compound locomotives is much needed, 
as so many contradictory reports are afloat. With respect to the 
Worsdell compounds, North-Eastern men assert that their success 
is unqualified, the average consumption of the compound goods 
engines being 18 per cent. lighter than the best of the non-com- 
pounds, whilst some of the express engines are working the Scotch 
traffic on 241b. per mile. They are said to ride as smoothly as a 
first-class carriage, and to be so fast that a driver, on making a few 
minutes with the “Scotchman,” declared he “could not hold her 
back.” The official verification of the above figures would go far 
to assure public confidence in these engines, J. DENIS, 

September 3rd, 





DISINFECTING APPARATUS. 


S1z,—In your article on “‘ Disinfection,” of May 11th, reference 
is made to a “‘ bacteriological ” test of Professor Ptlugge’s apparatus 
by the Sanitary Department of the War-office in Austria. I have 
been requested by Dr. Kowalski to correct this statement. The 
apparatus in question was not subjected to a ‘‘ bacteriological,” 
but simply toa preliminary ‘‘ technical” trial. The results were 
so unsatisfactory, d.e., the temperature so unequal and insufficient, 
that it was not considered worth while to prosecute the experi- 
ment, and the apparatus was rejected on the results of the tech- 
nical trial] alone. The insertion of this correction will oblige. 

Wo. E. THURSFIELD, 


Vienna, September Ist. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


In this part of the kingdom at the present time we are in the 
midst of the formation of associations for the improvement of the 
different individual branches of the iron trade. This week the 
formation has to be announced of a Makers’ Association in the 
hoop, iron, and thin strip trade, The new association has issued 
what is termed a minimum list of prices, This list aims at re- 
storing the old extras for thin gauges and wide sizes, but many 
of which have of late been lost owing to competition among the 
makers. Merchants and other buyers have of late been accus- 
tomed to obtain from makers what are known as ‘‘all-round” 
quotations for orders made up of miscellaneous sizes and gauges, 
and have thus escaped the payment of many of the ‘‘ extras,” 
Now, however, that there is a feeling of improvement abroad in 
the trade, makers have determined upon an attempt to bring about 
a better state of things. 

The new association claims to embrace nearly all the makers, and 
the classes of ircn chiefly affected are hoops and lock making, bed- 
stead, and other thin strips. The circulars announce a basis price 
of £5 10s., delivered to consumers, or £5 7s, 6d. at maker's works, 
per ton, for good merchant qualities of hoops and strips of the 
following sizes and gauges, which is an advance of about 2s. 6d. to 
fs. per ton: lin, to l4in. wide, and not thinner than 19 w.g. ; above 
1}in. to 2in. and 18 g. ; above 2in, to 2hin., 17 g.; above 2}in. to 
3in., 16 g. ; above3in. to4}in., 15g. ; above 4hin, to 54in., 14 g. ; and 
above 5}in. to 6hin., 13 g. 

For thinner gauges than these, namely, from 14 up to 20 gauge, 
‘‘extras” are demanded, according to width, of 7s. 6d., 15s., 
22s, 6d., 3Us., and 37s, 6d. respectively. Previously many of the 
sizes and yauges which are now specitied as coming under the head 
of extras have been included by masters in ‘‘all-round” quota- 
tions, and have, therefore, been free of charge; and as regards 
numbers of the other sizes and gauges, the extras are now increased 
over what merchants have been in the habit of paying, from 5s. to 
7s. 6d., and in some cases 10s. and even 15s, perton. Gas tube 
strip and bedstead tube strip is unaffected by the new combination, 
prices in these branches being regulated by another body. The 
new association gave rise to much discussion on’Change in Wolver- 
hampton yesterday and in Birmingham to-day. Opinionsas to the 
probability of success varied, but there was unanimity that makers 
deserve the advance if they can secure it. The increased cost of 
pigs is at the present time a serious item to the finished iron 
makers. Merchants pronounce that consumers of lock strip will 
certainly be — reluctant to pay any advance, and will run their 
stocks completely bare before purchasing. 

The sheet trade continues to attract to itself much attention. 
Makers are this week steadily asking the further 5s. per ton ad- 
vance, which it was last week mutually understood should be 
quoted. Hardly any firms can now be found who will quote less 
than £6 7s. 6d. singles, £6 15s, doubles, and £7 15s, lattens. Little 
fear is expressed that the re-starting of additional mills will weaken 
prices, Several of the owners of the new mills have been members 
of the association from its commencement, and with the view of 
preventing underselling by others, the association has appointed 
an important sub-committee to seek the co-operation of any firms 
still outside the trust, and to take other steps to generally 
strengthen the position of the combination. Since the inception 
of the association prices have risen 15s, per ton. 

The generally better aspect of iron trade affairs is leading to the 
re-starting of other ironworks, besides those employed upon the 

»roduction of sheets. Messrs. E. Birch and Sons, iron merchants, 
Villenball, have taken the Ebenezer Ironworks, Deepfields, formerly 
carried on by Messrs. T, Pemberton and Son, and propose to manu- 
facture all kinds of round, square, flat, oval, bevel, tip, and fancy 
iron, The new owners have already re-started the works. 

The demand for bars and hoops continues to improve, and makers 
give better accounts of the orders arriving at the works, Best 
bars remain at £6 and £7 per ton, while common bars are £5, 
Gas tube strip is also £5, and hoops £5 5s, 

Local merchants doing an Indian trade, who secure much of 
their supplies from Scotland, report that Scotch bars have ad- 
vanced in price during the past three or four weeks by 7s. 6d. to 
10s. per ton, the present price being £4 17s. 6d. f.o.b., less 5 per 
cent. Scotch sheets are also advanced 5s, per ton, the present 
price of singles for the Indian market being £6 10s. to £6 1ds., less 
© per cent, 

The pig iron trade shows no giving way. Sellers report this 
week having recently sold some thousands of tons, and they there- 
fore maintain full prices. The business doing is mostly in imported 
pigs, for which high prices are asked. Some brands in which 

neavy sales have of late taken place were to-day—Thursday—in 
Birmingham quoted 40s. delivered for best Northamptons, and 
43s. for Lincolnsbires. Other makers, however, would have ac- 
cepted 41s, 6d. to 42s, for Lincolns, and 39s, for Northamptons. 

Staffordshire pigs continue in steady request. The make of best 
iron is below the current consumption. Several makers who have 
small stocks refuse to sell for limited supplies, and others are 
clearing out their stocks, which have accumulated for several 
years. All-mine hot-blast iron is 50s. to 52s, 6d. per ton. There 
is a good demand also for part-mine and cinder pigs, which are 
quoted respectively 38s, to 42s, 6d. and 31s. to 32s, 6d. 

There was some discussion on ‘Change to-day in Birmingham 
concerning the reformation of an International Steel Rail Syndi- 
cate which is now announced, It is stated that the Belgian, 
French, and German makers have agreed to join the English 
makers in a combination which is to exist for five years. The 
scheme has not yet been completely ratified, but little doubt is 
now entertained that it will be successfully carried through. 
Prices should now early show an advance from the present very 
unsatisfactory basis of £3 17s. 6d. to £4 for heavy sections, Grati- 
fication was expressed on all hands to-day by the iron and steel 
masters here at what is regarded as the accomplishment of a pro- 
ject that has long been talked of. 

Much satisfaction has been occasioned amongst certain of the 
machinery engineers hereabouts by the intelligence from Melbourne 
this week of a contemplated important reduction in the Victorian 
tariff. The Colony finds itself with a surplus of £837,415 on the 
Budget reckoning, and a reduction in duties is proposed by the 
Premier. The details so far available state that amongst the 
goods proposed to be admitted free, and which have hitherto 
been liable to duty, are: Portable and traction engines, dry air 
refrigerating machinery, dairy refrigerators, and various descrip- 
tions of hardwares, No mention is made of iron and steel. The 
occurrence of the Melbourne Exhibition just at the time when this 
tariff reform proposal is being made is a cause of increased atten- 
tion to the matter by local manufacturers. 

Interest is aroused amongst the galvanised iron roofing and 
engineering firms in this district by the announcement of a new 
form of structure, the manufacture of which has been acquired by 
Messrs. Davies, Codner, and Co., of Jondon—who were formerly 
connected with the Staffordshire galvanised iron trade—for the 
manufacture ofsteel buildings. Theinventor is a Mr.G. Danby, who 
has devised a plan for constructing every kind of building with 
steel plates, Steel houses are now being manufactured at Aieseau, 
Belgium. They are composed of a series of stamped steel plates, 
which are strengthened, and at the same time ornamented, by 
relieved surfaces, similar to the face of cut stone panelling, and 
the plates have perpendicular flanges round the edges. The whole 
structure is said to be most effective and ornamental, and the cost 
very reasonable. Mr. Danby is the manager ‘of the Société 
Anonyme des Forges, Aieseau. 

Galvanisers are busy on cisterns, tanks, tubes, and general 
work, The advance in the price of spelter has, however, interfered 
with business, Prices for galvanised goods were fixed at the 





quarterly meetings of the trade; and, inasmuch as it has not been 
possible to alter them with the fluctuations of the spelter market, 
consumers have had the benefit of the fixed prices, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 


Manchester.—There is a continued strong upward movement in 
the iron market here, and buyers are showing increasing anxiety 
to place out orders. Merchants and brokers would be ready pur- 
chasers of pig iron at the prices which makers would have accepted 
a week or so back, and consumers—especially users of forge iron— 
although they are mostly well covered for the present, are putting 
forward considerable inquiries. Most of the business offering is, 
however, at under the rates quoted by makers, and at the full 
prices current there is comparatively very little doing. Hematites 
remain about stationary, both as regards prices and demand, and 
so far as this market is concerned there is not much inquiry. The 
position of manufactured iron makers continues to improve steadily; 
they are, with few exceptions, well engaged for the remainder of 
the year, and able to obtain substantially better prices, especially 
for hoops and sheets, The general outlook of trade continues 
healthy, and one very satisfactory feature is that the upward 
movement in prices has up to the present been so gradual as not 
to cause any real excitement or disturbance of the market. 

The Manchester Iron Exchange on Tuesday was well attended, 
and there was a more lively market than for a very considerable 
time past. The continued upward movement in warrants at 
Glasgow is bringing forward a good deal of inquiry, and a fairly 
large weight of business-was offered at prices a little under those 
that makers are quoting. In most cases, however, a slight advance 
on last week’s rates was asked, with the result that the transactions 
actually put through were only very limited. There is still iron in 
second hands offering upon the raarket at under current rates, but 
the quantity is not large, and even for second-hand parcels sellers 
are holding out for better prices than they would have taken very 
recently. For Lancashire pig iron quotations are unchanged from 
last week, but makers are very firm at 39s. 6d. to 40s. 6d., less 
24 per cent., as their minimum for forge and foundry delivered 
equal to Manchester ; in Derbyshire iron—for which there is a fair 
demand, in the place of the higher priced Middlesbrough— 
makers are gradually stiffening, and the best brands are 
not now quoted under 42s. 6d., less 24 per cent. delivered. 
For Lincolnshire iron, which is still the cheapest brand in 
this market, there has been a considerable inquiry, particu- 
larly for forge numbers, and fairly large orders have been 
offered on the basis of 37s. 6d., less 24, delivered equal to Man- 
chester. Makers, however, who would have readily taken this 
price a week ago, were firm at 38s., and for foundry qualities 
quotations were put up to 39s., less 24 delivered. Middlesbrough 
iron has advanced about 6d. per ton since last week, and good 
foundry qualities are now firm at 43s. 4d. net cash, delivered equal 
to Manchester. In Scotch iron, makers are holding for better 

rices, and there is comparatively very little underselling. The 

usiness doing in hematites continues very limited, and although 
here and there prices have been put up 6d. per ton, the current 
market rates remain without material change, 52s. 6d., less 24, 
being still about the average for good foundry qualities delivered 
in the Manchester district. 

For steel plates there is not more than a moderate business 
offering, and makers are finding it difficult to obtain the advanced 
rates quoted last week. For delivery in this district, quotations 
remain at £7 10s. for good boiler-making qualities, but a little 
under this figure has been taken to secure orders, and it can 
scarcely be said that the advance has yet been established. 

Finished iron meets with a generally good demand, especially 
for hoops and sheets, and for these prices during the past week have 
gone up fully 2s. 6d. per ton, whilst bars are also decidedly stiffer. 
For ta. in the Manchester district good ordinary qualities of 
bars are now quoted at £5 to £5 2s. 6d.; hoops, £5 7s, 6d. to 
£5 10s.; and sheets, £6 15s. to £7 per ton. 

The ‘‘ wakes” and holidays, which for the past fortnight have more 
or less interfered with ordinary operations in many of the industrial 
districts of Lancashire, being now practically over, the engineering 
trades are again settling downinto their usualcourse. The reports 
with regard to all the leading branches continue satisfactory ; 
engine builders, both in the light and heavy departments, machine 
toolmakers, machinists, and boilermakers, with very few exceptions, 
are all well employed, and in many cases have quite a pressure of 
orders on hand. There is also a continued steady improvement in 
the prices at which work is obtainable ; the very keen competition 
which has prevailed for so long appears to be abating somewhat, 
and most of the leading firms are now in the position that they can 
allow low-priced business to pass into the hands of the smaller and 
more needy firms. The only branch which shows little or no im- 
provement is locomotive building, in which department works in 
this district are still only very indifferently employed, the small 
quantity of increased business coming forward which was reported 
recently having produced no appreciable effect on the condition of 
the trade generally. 

An interesting ceremony took place on Tuesday, when the new 
switch room of the Lancashire and Cheshire Telephone Company, 
Royal Exchange, Manchester, was formally opened in the presence 
of Alderman Thompson, J.P.—chairman—and a number of the 
directors of the company. An ingenious apparatus for connecting 
the wires of subscribers has lately been installed in the room, and 
as it represents the latest improvements in telephonic engineering, 
a few particulars respecting it may not prove uninteresting. Tbe 
principal feature of the new installation is the improvement effected 
in the multiple board arrangement, and by a new method of wiring, 
or cabling, a much shorter leagth of wire is used for speaking 
through. The company can now run its cables in a direct line at 
the back of the table, instead of returning them at every few feet 
into and from a large trough, which was formerly placed behind 
the tables. By this method, not only is one-half the length of cable 
saved, but the arrangement is also rendered much more compact 
and easily accessible. It should also be stated that Mr. Poole, the 
company’s electrician, has succeeded, by a further improvement 
which he has devised, in again considerably reducing the length 
of cable to be spoken through. Mr. Poole’s method consists in 
taking what are known as the ‘‘local jacks” on the way, along 
with the ‘‘ ordinary jacks,” and the saving referred to is the result. 
The test board arrangement which the company have adopted is a 
new one, and by its means tests can be made without disconnecting 
the wires, as was necessary under the old system, whilst a great 
many of the faults arising from broken and tangled wires are now 
done away with. It should be explained that when a fault is 
evident, the first thing done to remedy it is to locate the fault, and 
formerly a great deal of time and trouble was lost in this 
direction, Now, however, by the simple insertion of a metallic 
shoe, the test instrument is at once connected to any line 
that requires to be tested. There is also a cross-connecting 
board, in conjunction with the testing board, and _ these 
together form a method of ‘‘running ” the wires, which avoids 
tangling and twisting, thus obviating the troubles attendant 
upon these defects, Another advantage is that the “ leaders” can 
be boxed up after they have once been run to the board, and need 
not afterwards be touched, whatever changes are made. When 
alterations, however, really become necessary, they can be effected 
simply by running short wires in a methodical manner between the 
two parts of the cross-connecting board and withdrawing the old 
connection, This last arrangement is also due to the ingenuity of 
Mr. Poole. By the new multiple board arrangement—which is an 
American invention—each operator is enabled toconnectany twosub- 
scribers without assistance or moving from one position to another, 
and this is a decided improvement on the old system, by which as 
many as half-a-dozen operators were occasionally necessary to com- 

lete a connection. Induction or leakage is also considerably 
essened, and the new method enables the company to work with 





about one-half the number of operators previously required. The 
work, which was formerly done at three ‘‘ centres,” has now been 
concentrated in the Royal Exchange, and it is stated that the new 
operating room is one of the finest and most complete existing in 
connection with any telephonic system, An interesting feature in 
connection with the opening of the switch room was an exhibition 
by Messrs. W. T. Glover and Co., of Manchester, of several of the 
Tainter Graphophones, which were reproducing songs, whistling, 
and other sounds, from small recording tablets, consisting of hollow 
cylinders provided with a wax coating, and having sound records 
previously cut on the coating. 

The coal trade has scarcely yet settled down after the advance 
reported last week, but so far us the demand is concerned a toler- 
ably good business is reported generally, and in house-fire descrip- 
tions—-which are in very fair request-—buying on account of winter 
requirements is commencing. ‘Ibe lower qualities of round coal, 
however, despite the practical conclusion of the holidays in the 
various industrial centres, do not move away very freely, and the 
same may be said of engine fuel. Prices are irregular, but it can 
scarcely be said that, outside of North Lancashire, the upward 
movement is meeting with much encouragement. Although 
quotations are somewhat indefinite at present, pit prices average 
about Ys. to 9s, 6d. for best coal, 8s, to 8s, 6d. seconds, 6s. 3d. to 
6s. 9d. common house-fire coals, 5s, 6d. to 6s, steam and forge 
coals, 4s, 6d. to &s, burgy, 3s. 6d. to 4s. best slack, and 2s, 6d. per 
ton for common sorts, ‘here is a fair shipping demand, but not 
sufficient to maintain the advanced price of 7s. 6d. per ton for 
steam coal delivered at the Lancashire ports, and there are plenti- 
ful supplies obtainable at 7s. per ton delivered. 

Barrow. —There is again a better tone in the hematite pig iron 
trade. Makers are in receipt of many new orders of considerzble 
importance. Large parcels of Bessemer iron have been disposed of 
during the week, one alone representing 40,000 tons. The inquiry 
is showing increased strength from home, continental, and general 
foreign sources, and the Americans, who have taken very little iron 
during the year, are beginning to place orders for large deliveries 
during the remainder of the season. The effect of reducing stocks 
is now being fully felt, there being still a falling off in stocks, 
though not a large one, although on the other hand a few furnaces 
have been lighted. A furnace has been put in at Millom, making, 
with the Askam Works owned by the same firm, seven furnaces in 
biast out of ten, the production being about 5000 tons per week, 
all of which is going into immediate consumption. Prices have 
again advanced, and are now quoted at 45s. 6d. for mixed 
numbers of Bessemer iron net f.o.b., and 45s. for No. 3 forge 
iron. It is noteworthy that hematite warrants have been 
disposed of during the week at practically these values. It 
is thought prices will further advance, tecause the increase 
on shipping treights is leading several makers on the East Coast 
to cease producing Bessemer iron, and go on making Middles- 
brough pig. ‘This is an advantage of which makers of hematite 
on the West Coast can make the most, especially if they are fortu- 
nate in being mineowners as well, as is the fact in most cases. The 
steel trade shows new life, and there is an improvement to notice, 
both industrially and commercially. Rails have not moved much, 
but sales of heavy sections are reported at £3 18s. 6d. Makers 
generally who are weil sold forward, and most makers are, are 
quoting £4 per ton; and there is reason to believe, with the in- 
creasing value of iron, this price will soon be realised. In the 
meantime the mills are very busily employed, and there is a maxi- 
mum output of both heavy and light sections. The best indication 
of a revival in shipbuilding is furnished by the fact that the demand 
for steel plates and angles has received a new impetus. Plates are 
now quoted at £6 17s. 6d. per ton; and angles at £6 2s. 6d. In 
billets, tin bars, and hoops, the trade is very brisk, prices of the 
latter having advanced to £5 17s. 6d. The shipbuilding trade is 
better employed, and engineers are also busier. Some very im- 
portant orders are expected as a result of the brisk demand now 
experienced for sailing ships and steamers, Iron ore is firmer, but 
ordinary qualities are still quoted at from 8s, 6d. to lls. per ton 
net at mines, The coal and coke trades are brisker, and the con- 
sumption is increasing. Prices have advanced Is, to ls. 6d. per 
ton on coal, and coke is proportionately higher; most of the large 
consumers, however, are well brought forward on old contracts. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

To-DaAY—Thursday—Mr. S. Earnshaw Howell is duly installed a 
Master Cutler for 1888-9, according to the quaint ceremonial of 
that ancient Corporation. Mr. Howell is the head of the well- 
known steel and tube firm of Messrs. Howell and Co., of Brook 
Steel Works and Wincobank. The cutlers’ feast is given in the 
evening. Mr. Howellsucceeds Mr. James Dixon—of the celebrated 
Cornish Place Works—who has worthily upheld the traditions of 
the Cutlers’ Company. Mr. Howell is a gentleman of great energy 
and ability, and will not allow the dignity or usefulness of his high 
office—which is thought more of in Shettield than the Mayoralty— 
to be impaired in his hands. He has the good fortune, like his 
predecessor, of being effectively seconded by the Mistress Cutler, 
who has many important duties to perform while her husband is in 
the Master’s chair. Mrs. Howell is thoroughly qualified to dis- 
charge all that is required of the lady who, as Mistress Cutler of 
Hallamshire, leads local society for the year. 

With increasing volume of business on every side, there is much 
anxiety in rural districts as to the crops. On a good harvest in 
1888 the revival in the country markets greatly depended. At this 
moment the crops are about six weeks late. Wheat has gone up in 
price, and the “‘ cheap loaf” is already a thing of the past, owing 
to the rise in flour. This, with increased freights, may probably 
assist the British farmer in his fight with the foreigner. 

Mr. Alexander Wilson, J.P., deputy-chairman and managing 
director of Messrs. Charles Cammell and Cv., Cyclops Steel and 
Ironworks, Sheffield, has been re-appointed a director of the 
Cleator and Workington Junction Railway Company. Messrs. 
Cammell and Co,’s large rail mills at Workington make them im- 
portant customers for the railway in these parts. 

The Admiralty have placed the large engines for H.M.S. Blake 
with Messrs. Maudslay, Son, and Field, London, and those for the 
Superb with Messrs. Humphrey, Tennant, and Co., London. Five 
sets of engines have gone to Messrs. Hawthorne, Leslie, and Co., 
of Newcastle-on-Tyne. This firm have also the hulls for the 
Barham and Bellona, A considerable portion of the fitting for 
these and other ships’ engines and boilers will go to Sheffield. 

Further railway orders are reported at the East End. The 
Manchester, Shetfield, and Lincolnshire Railway Company has 
just placed a large quantity of tires with two local firms. It is 
understood that the Workington establishment of Messrs. Charles 
Cammell and Co. is exceedingly busy on rail orders for export. 
These are largely for Japan and South America. 

The extraordinary activity noted in shipbuilding is reacting 
favourably upon firms who make a speciality of shipbuilding goods. 
Black Sea freights have risen within the past few weeks over 25 per 
cent. The grain rates from San Francisco have gone even higher 
—in some instances the increase is 100 per cent.—since the early 
part of the year; while for Baltic ports the rise has been nearly 50 
per cent. Cotton freights have also advanced. Steamers which 
could recently be had tor 8s, 6d. to 9s. per ton a few weeks ago 
are now asking 14s. and 15s. This is good news for the holders 
of shipping shares, which have long been at a great discount. 
Manufacturers with large shipping connection are now doing an 
excellent business, and the rise in freights, by encouraging the 
building uf new ships, has agreeably stimulated the call tor cast- 
ings in steel and iron for the chief shipbuilding centres. 

Cutlery manufacturers and the electro-plate firms are well 
employed, chiefly on foreign and colonial orders. I cannot hear 
that the home trade shows any great improvement, except in 
Ireland, where the merchants continue to order freely. It is 
gratifying to know that this improvement is not confined to any 
particular part of Ireland, but in general in every district. With 
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increased business there is also more regular payments. In fact, 
the commercial outlook in Ireland is more hopeful than it has been 
for years. 

Mr. Daniel Adamson, the President of the Iron and Steel Insti- 
tute, speaking at the luncheon given in the Glasgow Exhibition, 
made a remark which has excited some comment in Sheffield 
manufacturing circles. At his own works, he said, a record was 
kept of the qualities of steel produced in the United Kingdom, 
and the highest was given to a firm in the immediate vicinity 
of Glasgow. As Mr. Adamson’s works are in Lancashire, this 
statement has been accepted as an assertion that a large English 
manufacturer, if he wants the best quality of steel, must go to 
Glasgow for it. In Sheffield, the steelopolis of the world, it is 
contended that steel of the highest quality made can be readily 
obtained, and the idea that Glasgow, with all its enterprise, can 
beat the seat of stee] manufacture, is warmly resented. 








THE NORTH OF ENGLAND. 
(From our own Ci 

THE Cleveland iron market, held at Middlesbrough on Tuesday 
last, was well attended. The prevalent tone was cheerful if not 
sanguine, as the prospects of the trade are now better than they 
have been for years. A great deal of business has been transacted 
during the last ten days, and more would have been done if 
sellers had not been so independent. Buyers now scarcely attempt 
to conceal their eagerness to purchase, and as the demand in- 
creases prices advance. The minimum price quoted by merchants 
for No. 3 G.M.B. was on Tuesday last 34s. 6d. per ton, which 
represents an advance of 6d. on quotations of a week previously. 
Makers decline to take less than 35s., and some will not quote 
at all, as their order books are quite full. For forge iron 33s. 3d. 
per ton is offered, but it is not easy to find - < sale, as 
makers have sold all they can make for some months to come. 

The price current of warrants is nominally 34s. 9d. per ton, free in 
trucks Middlesbrough, but few holders are eager to sell at that 
price. At Glasgow sales have been made at 35s, to 35s. 14d. per 
ton. 

Messrs. Connal and Co.’s Middlesbrough stock of pig iron was on 
Monday last 255,739 tons, being a decrease of 3990 tons since the 
previous week. During August it declined 8068 tons. At Glasgow 
there was an increase in their stock to the extent of 3500 tons, the 
quantity held on the 31st being 1,009,215 tons. 

Pig iron shipments from Middlesbrough were last month very 
considerable. The deliveries coastwise amounted to 40,629 tons. 
Of this total Scotland took 24,908 tons and Wales 10,930 tons. 
Foreign exports reached 48,545 tons, the principal items being as 
follows:—To Germany, 18,860 tons; to France, 4330 tons; to 
Holland, 8395 tons; to Russia, 3400 tons; to Portugal, 2915 tons; 
to Denmark, 1375 tons; and to America, 1000 tons. The manu- 
factured iron and steel exported reached 49,110 tons, of which 
India took 20,540 tons, the Argentine Republic 6399 tons, and 
Italy 3172 tons. 

A large business is still being done in manufactured iron and 
steel, and prices have again advanced. Quotations on Tuesday 
were as follows :—Iron ship plates, £5 5s.; angles and common 
bars, £4 15s. per ton; and steel ship plates, £6 17s. 6d. All free on 
trucks at makers’ works, and for payment monthly, less 24 per 
cent. discount. Puddled bars are £3 5s. per ton net. 

The meeting of the Standing Committee of the Board of Arbitra- 
tion, fixed for the 6th inst., has been postponed fora week on 
account of the indisposition of Mr, E. Trow, the operatives’ general 
secretary. There are several cases of importance before the com- 
mittee at the present time ; almost all of them are brought by the 
workmen, who are strenuously endeavouring to regain privileges 
and extras which were formerly enjoyed by them, but which were 
discontinued during the recent depressed times. 

The reports of the freight market from all quarters continue to 
show a scarcity of tonnage, and a steady rise in freights. In the 
Baltic trade they are exceedingly good for the homeward voyage, 
and much better for the outward one. Eastern freights continue 
also very firm, as much as 45s. being paid from Calcutta to the 
North of England. The value of shipping property has also risen 
considerably, especially shares in the larger companies. It is not 
long since they were all at a heavy discount ; now, however, some 
have risen to a premium. 

Shipbuilders and marine engineers are gradually becoming ex- 
ceedingly busy. Some of the principal ones cannot undertake 
fresh orders for delivery within twelve months from the present 
time. The same may be said, although in a somewhat less degree, 
of those who supply material to shipbuilders. 

There has been a rapid rise in the price of steel ship-plates, and 
prompt execution of orders can no longer be guaranteed. As 
regards the iron plate makers none of them will now undertake new 
contracts for delivery before the early part of next year. 

Ironfounders are not quite so busy, and steel founders say they 
have not as yet obtained any advantage from the improvement in 
trade. A few years since it was the fashion to believe that steel 
castings were about to supersede iron ones, for almost every 
purpose. Consequently a great number of new enterprises in the 
way of steel foundries were inaugurated. Time has shown, how- 
ever, that although the use of steel castings is undoubtedly ex- 
tending, they are not by any means ousting iron ones, except in 
positions where a largely-increased price can be afforded for extra 
strength or lightness, The growth of the steel casting trade is, 
therefore, slow, and the supply has more than kept pace with the 
demand. Asa consequence prices continue exceedingly low, not- 
withstanding that the value of the materials used and the labour 
employed are both tending upwards, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has again been very strong this 
week, with a further very decided advance in prices. Warrants 
have now risen about 5s, above the lowest point touched during the 
present year; but until within the last week or two the improve- 
ment has been gradual, and, such as in the general state of trade, 
was not likely to provoke a sudden relapse. Whether the recent 
more rapid advances will be maintained for any length of time, it 
is impossible to say. So far, the condition of the legitimate branch 
of the trade is satisfactory. The past week's ship t ted 
to 10,806 tons, as compared with 8543 in the corresponding week of 
1887. Of the total shipments, no less than 5194 tons went coast- 
wise, against 2284 in the same week of last year. 

In the course of last week two furnaces were put out of blast— 
one at the Carron Compen ’s Castlehill Works, and one at the 
Glasgow Iron Company's Works, at Wishaw—leaving a total of 
eighty-six in operation, against eighty-five twelve months ago. At 
the moment little or no increase is taking place in the stocks, for 
although there is a small addition in the warrant stores, makers’ 
holdings are believed to be slightly decreasing. 

e current values of makers’ pigs are again advanced, as 
follows :—Gartsherrie, f.o.b. at Glasgow, No. 1, 47s. 6d.; No. 3, 
45s. 6d.; Coltness, 50s. and 45s. 6d.; Langloan, 47s. 6d. and 
44s. 6d.; Summerlee, 50s, 6d. and 48s. 6d.; Calder, 48s. 6d. and 
43s, 6d.; Carnbroe, 43s, and 40s. 6d.; Clyde, 45s, 6d. and 41s, 6d.; 
Monkland, 43s. and 41s.; Govan, at Broomielaw, 42s. and 40s, 6d.; 
Shotts, at Leith, 47s. 6d. and 44s, 6d.; Carron, at Grangemouth, 
50s. and 43s, 6d.; Glengarnock, at Ardrossan, 45s, 6d. and 41s, 6d.; 
Eglinton, 41s, 6d. and 40s. 6d.; Dalmellington, 42s, 6d. and 41s. 6d. 

There is very little business at present in Spanish ore outside the 
current contracts, but the prices are very firm. Those ironmasters 
who use this ore in the manufacture of hematite pigs for the steel 
makers are now obtaining better prices for their iron. A few 
weeks ago No. 3 Scotch hematite, which is employed for this pur- 
pose, was selling at 44s, 6d. a ton, and the price has now risen to 
48s. 6d. Cumberland hematite is quoted at 45s., but the cost of 
the carriage to the West of Scotland, makes it still fully as dear as 








Scotch when it is delivered at the steel works, so that the latter has 
the advantage. 

The steel trade is very active; all the works are fully employed, 
and some of them are booked forward fora longtime. ‘There has 
been a further advance in price in the course of the past week. 
Steel angles are now quoted at £6; ship plates at £7; boiler 
plates at £7 7s. 6d. ; and rivet steel at £6 7s, 6d. to £6 10s., less 
the usual 5 per cent. discount. In consequence of the steady ad- 
vance in prices, the placing of new contracts for steam and sailing 
vessels on the Clyde has been interrupted, a number of builders 
having returned specifications, being unable to go on with them 
except at advan rates, 

Makers of malleable iron are busy, and the trade is in a compara- 
tively prosperous state. Both the homeand foreigninquiry isreported 
to be well maintained. Less the usual trade discount of —— 
cent., the price of common bars, rivets, and angles, is quoted at 
£4 17s. 6d. to £4 18s. 9d.; best bars, £5 5s.; nuts, £4 12s. 6d. to 
£4 15s.; sheets, £6 12s. 6d. to £6 15s.; and plates, £5 12s. 6d. 

In the coal trade there is continued activity, both for home con- 
sumption and export, but the increase has only just taken place, 
and it does not affect the question of wages. e returns of the 
associated coalmasters of Lanarkshire for the month of July show 
that the prices obtained for coals in that month were about one- 
tenth of a penny a ton over those of June, As it requires an 
increase of ha. to admit of a rise of 24 per cent., there will be no 
change in the colliers’ wages during September. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE satisfactory condition of the industries of Wales, shown lately 
by the Taff Vale dividend of 15 per cent., continues unabated, and 
yet, Iam sorry to note the smouldering discontent amongst the 
colliers which threaten every day to peril this. Nantmelyn strike, 
which has lasted six months, is ended, the manag t ding 
the men’s terms—arbitration. 





Ebbw Vale strike is more ominous 
than it has been. There are two grave questions at issue, deduc- 
tion for slag, and contractors’ arrangements. The latter question 
is assuming more importance thanever. Colliers are beginning to 
dislike contractors’ arrangements, and hold that the work should be 
done by themselves, at fixed prices. The discontent amongst the 
colliers is finding expression in several ways, and in various meetings 
which I will briefly summarise. At Trebarris, the men complained to 
the association about timber. In another mine they moved and car- 
ried a resolution to have one day's holiday per month. In another 
still the Ferndale sliding scale was impugned. The men did not 
wish to abolish it, but considered that improvements were needed 
in the growth and variation of the trade, At others the colliers 
claimed that eight hours’ work should be the maximum, and at 
another expressed themselves strongly in favour of getting certain 
parliamentary representation into their own hand. At Cymmer 
this week still more practical action was taken by the men, 800 in 
number, absolutely refusing to go to work for the reason that the 
price offered for cutting the “‘ Jumbo” seam was not enough. The 
question is whether it is the 4ft. or the 7ft. seam. There is also 
a grievance as to monthly or daily contracts, All these things 
show discontent which may assume organised proportions. 

The condition of things in the coal trade is that highest prices 
rule, and that demand is greater than supply. Averages are well 
kept up at Cardiff, Swansea, and Newport. Swansea is sending 
la ca s of coal to Portugal; freights are steady, but for 
Malta and the Egyptian ports there was a little falling off. 

The auditors are now at work for ‘‘ prices fixture,” and an ad- 
vance at next adjustment is regarded as certain. Mr. D. A. 
Thomas, M.P., at a recent meeting of colliers, discussed the rela- 
tive merits of Scotch and Welsh coal at length, and showed the 
probable continuance of prosperity in the Welsh coalfield. He 
thought it very probable that by next summer the wages of 
colliers would be b per cent. better than at present. 

The colliers, if so disposed, can now earn very fair wages, but 
holidays at the ‘‘ Wells ” and at the Wrexham Eisteddfod promise 
a lessened output for the week. Latest prices ruling:—Best steam, 
lls. to lls. 6d.; seconds, 10s, 3d. to 10s. 6d. Monmouthshire 
coals, 7s. 6d. to 9s. 9d.; small steam, 5s, to 5s, 3d.; small binding 
steel firm at 6s, 9d. 

Patent fuel is getting firm again, and is now at 9s, 6d.; prompt 
deliveries 10s. 

Coke in good demand and firm at late prices. 

Iron ore continues in full inquiry, and large purchases are 
making at 12s, 9d., Cardiffor Newport. The chief ore in demand is 
Rubio. Manganetic oresare notin much request. The affinity of 
this ore for the cinder makes it difficult to handle, except in most 
experienced hands. 

find that the manganese tracts of North Wales are in freer 
development. Doubtless Mr. Conacher, of the Cambrian Railway, 
who is foremost in aiding the development of the minerals of 
North Wales, would readily arrange through traffic for this mineral 
to the South. At Pyle, Ebbw Vale, Dowlais, and a few other 
places it is wanted for spiegel. 

At Wrexham this week Sir Edward Watkin, commenting upon 
the past and present of Cardiff, gave a fair picture of existing 
industries and conditions. Cardiff now has game of 120,000, 
and exports, as I have named before, a million tons per month, 
iron, coal, and coke. Sir Edward gave the coal figures for 1886, 

096, tons. 

The tin-plate trade maintains its healthy character; tin continues 
to advance, and tin-plates of course are in harmony. ‘Tin-plates in 
demand are principally and Si , steel plates and 
cokes. Quotations:—Cokes, 12s. 9d. to 13s, 3d., Bessemers to 
13s. 6d., Siemens to 13s. 9d. 

Morgarn men, who have been on notice since-August Ist, left on 
Saturday. It is not known whether an early restart is certain or 
not, but highly probable. I noticed last week the sale of the 
Britannia Steelworks, near Merthyr; the price realised was £541. 
The plant cost originally, I hear, £6000. 

Rails remained unchanged in quotations, pig and bar firmer. 

A meeting was held this week by the Barry directors at Cardiff 
for the conversion of 21, 10 5 per cent. preference shares. 
It was stated that the money was required consequent upon the 
extension of the dock. The proposition was carried. 

I have been favoured with details of a quick dispatch at Cardiff 
—New Roath Dock. A day or two ago the Raleigh was decked 
with 1720 tons iron ore for Dowlais. Unloading began the next 
morning, and was completed in seventeen hours. The steamer was 
then placed under the crane, 1647 tons of coal put on board in six 
hours, and forthwith she was dispatched, less than a day, or twenty- 
four hours, being occupied in the whole business, This must be as 
gratifying to owners as to the dock authorities, 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE eastern and western markets are so different in their con- 
ditions just now that it is difficult to group them together and 
give an idea of them under one general description, so they must 
be taken in detail. In Silesia the tendency continues firm, and 
the wrought iron syndicate is not yet prepared to declare prices 
for the fourth quarter, but in all probability it will leave current 
articles, both raw and finished, as they now are, and only raise 
the rates on sectional wrought iron bars and extra sorts, 
Plates and sheets have been, and still are, in full eee 
and, as noted last week, the latter have already been rai 
M. 5 p.t., otherwise the prices remain firm, the demand 


good all round, the situation satisfactory, and the prospects 
for the future encouraging. The improvement continues in 
Austria, except perhaps where the excessive rains have impeded 
traffic, otherwise large contracts for pig iron have been closed, as 
well as for manufactured iron, as also in foundry products. The 
machine shops are fully employed, and the discount on the smaller 





iron manufactures has been lowered 10 p.c.; black sheets are, how- 
ever, dull, In Belgium the wrought iron trade is not as brisk as it 
was in the first part of the year ; but still the works have enough 
to do so as not to oblige prices to be reduced, which remain as 
formerly fixed by the syndicate. In France the tendency of the 
trade has not improved ; still, inthe Nord the demand is moderately 
good, especially for plates and sheets, which cannot be produced 
quickly enough to satisfy consumers and buyers, the former—the 
plates—are noted 170f. and merchant bars 135 to 140 p.t. In Paris 
the trade is duller ana .ue dealers and agents are again beginning 
to undersell one another, In Rheinland-Westphalia the tone of 
the iron market is anything but buoyant, particularly as concerns 
crude iron. The output of ores continues brisk nevertheless, and 
in the Siegerland up to M. 13; 30 p.t. at the mines is being paid 
for calcined steel stone. Lorraine minettes are not in very active 
request for the Westphalian furnaces, and are noted at the mines 
M. 2°50 to 3°20 p.t. The bright spot in the spiegeleisen trade is 
the revived possibility of export to England, for the home consump- 
tion is but small and the business very quiet ; — oma from 
M. 51 to 66°50 for the grades between 8 to 10 and 20 p.c, Mn, 

What stocks there are neither increase nor diminish at the pre- 
sent moment. The forge pig trade has slightly improved, though 
not much, and prices are a little firmer, as the late underselling 
has almost ceased ; my) sere price for best sorts is M. 47 to 48 p.t. 
in the Siegerland ; in Westphalia the convention price of 50 to 52 
is still adhered to, but freight reductions are obliged to be con- 
ceded as an equivalent for the other lower notations—so much for 
the value of conventions. In either case, however, there is a sad 
want of demand. Foundry pig is in a better position, and finds 
steady sales and a moderately good demand at the convention 

rices of 51 to 57 p.t. for the three sorts. If the slackness in forge 
folds on, some of the furnaces will be changed to foundry sorts, 
Basic goes off the best of all, and also maintains its price, the 
best at M. 45, but the consumption after all is not very large. 
Bessemer is still neglected at M. 54 to 55, and Luxemburg forge is 
noted up to 40°50 p.t. Including egy the total output of 
pig iron in July was 354,111 t. against 326,075 in July last year ; 
the total production from January Ist to July 31st, was 2,460,825 
against 2,174,556 t. for the like period last year. The 354,111 t. 
were made up of 177,320 t. forge and spiegel, 34,095 Bessemer, 
100,216 basic, and 42,480 t. foundry pig. The inland demand for 
manufactured iron continues tolerably good, and some works have 
orders booked into the fourth quarter, and export seems really 
somewhat increasing, which is only natural at this season, as 
merchants over in the bordering countries are now beginning to 
complete their winter stocks. It need scarcely be repeated that 
prices are firm, use so long as the convention lasts they must 
remain so, whatever be the coi uences outside it. The hoop 
iron trade cuts but a sorry figure still, for prices are receding more 
and more, and besides this there is the competition, through start- 
ing fresh trains, increasing, while orders enough to keep the 
present mills going come neither from outside nor inside; then, 
again, the convention has broken loose from the main wrought 
iron one, and each works has got back its freedom again, conse- 
quently they will now be cutting one another's throats as badly as 
ever. This is the third convention which has died out since this 
game began not very many months ago. Both the plate and sec- 
tional bar mills are, as before, in full and remunerative employ- 
ment, and the orders in hand insure this pleasant state of things 
for some time to come, Of sheets there is nothing much to be 
said at present. The ever increasing production, in spite of a 
tary over-production, does not appear to be very auspicious 
for the syndicates, which begin operations at Dortmund and 
Siegen on the Ist inst., yet, as usual, the most optimistic view is 
taken of the future prospects of the trade. As regards the wire- 
rod and wire-nail trades, there is nothing new to be added to what 
has been already said on the subject. No appreciable improve- 
ment either for inland or for export is noticeable, nor can there be 
any until the raw materials come down in price or the convention 
be re-established, which is a poor look out either way. If England 
and America are not buyers the trade is bound to be dull. The 
machine shops and foundries are in general well employed, more on 
home than foreign work, and it has been agreed at a late meeting 
of founders that if future orders come in regularly, as at present, 
the prices of merchants’ cast iron goods will be raised. The parties 
interested consider the wagon branch as quite satisfactory for some 
time to come, as, besides the orders in hand, within the next two 
months the State will begin to give out tenders for its regular 
annual supply. The following are the present market list notations 
for chee iron and railway materials in marks per ton :—Mer- 
chant quality of bar iron, 125 to 127°50; angles, 135; hoops, 132 to 
135 (old convention price, now some marks below this in reality); 
steel billets, 135 ; boiler plates, 5 mm. and above thick, 170; heavy 
steel ditto, 145; iron tank ditto, 150; thin sheets, 146 to 150; 
steel rails, 115, and higher at some works; wire nails, 130. 

A few days ago a large tube-rolling mill on the Mannesmann 
system, was started at asen, Bohemia. Orders, it is said, are 
in hand for many months. At present eleven sets of rolls are at 
work, and ten more are to come into operation in the course of the 
year. Good and well-known men are in the concern, When 
scrutinised, it seems very questionable if tubes made in this way 
will ever be able to compete successfully, from a commercial point 
of view, with those made on the present well-known principles, so 
English makers will not be alarmed at this competition. 

It is really beginning to be amusing how the unfortunate City 
of New York is coming in for it again. A fresh article has 
appeared in the papers wherein it is stated that the Ems, of the 
North German Lloyd Company, beat her on the homeward voyage 
this time by ten hours and more, the Umbria naturally not being 
mentioned, Of course, this offered another opportunity to tramp 
up the German industry as unrivalled since the world began. Now 
the fact is that, if the statement be true, the German mechanical 
industry is as innocent of having bad anything to do with the 
machinery of the Ems as it had with that of the Aller, which, it 
was said before, beat the City of New York out by four and a-half 
hours, for the one as well as the other was engine 1 in Scotland. It 
is pure envy ; but ever since the inflation caused by the influx of 
the French milliards and the unification of Germany—however 
feeble this may be—there has arisen a morbid sentiment that 
Germany must of necessity be a transcendent industrial, as it has 
become a great political, factor among European States, and this is 
the petty, foolish way in which the press keeps this sentiment 
alive, yon throws dust in the eyes of those who know no better. 
Shortly we are to be utterly crushed, for the parole has gone forth 
in recent speeches from the highest powers at Berlin that the 
German industry is to be supported and cultivated with a vigour 
and energy such as has never been dreamed of before; more ships 
are to be built to protect the Colonies, which are to be pushed to 
the utmost, railway freights to the seaboard reduced, and a lot 
more talk besides, So it is quite time England began to put up 
the shutters and go into general mourning. : 

The first of a number of coasters, which are chartered to bring 
over from England 3000 tons of gas tar pitch, lately unloaded a 
cargo on the Rhine opposite Diisseldorf. The pitch is to be used 
in making briquettes out of the semi-bituminous coal of the Aix-la- 
Chapelle basin. It seems strange to bring this commodity from 
England when so much coal tar is produced here. Small cu of 

tent fuel are now being made at a colliery in the Rheinland b; 

ydraulic pressure, out of the small stuff of the lean coal produ 
at the mine; but pitch is not used for this, which causes it to be 
an agreeable, clean, and favoured fuel for the stoves of the country. 
If coal were not so abundant in England, these dice of fuel would 
be very clean and handy there, and would ignite more readily than 
knobs of anthraeite. i 

The Italian Government has laid before the Chambers a Bill to 
permit the introduction into that country of machinery duty free 
for all machines requisite to start new industries hitherto not 
existent there; and the Council of Trade and Commerce wishes to 
extend the privilege to old textile manufactories abcut to enter 
upon the making of new fabrics, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Aug. 25th. 

Tr may look like an inopportune time for specu- 
ame and stock manipulators to contemplate a 

ulative movement in American securities of 

all kinds, Bankers and manipulators have been 
ia quiet conference within the past week to dis- 
cuss the possibility of engineering a movement of 
this kind soon after the election. Ordinarily this 
would bean impossibility in America--first, because 
of the lateness of the season, and secondly, because 
of the indifference of the ‘general public to the 
course of stocks in general, and to the course of 
trade, The manufacturing interests have recog- 
nised for months past that the consumption of 
goods and merchandise of all kinds has been 
running steadily about 10 per cent. below the 
average. The lenders of money have found it 
difficult to place their money protitably. The 
national surplus is increasing, and the surplus in 
national and individual Seale 4 is also larger than 
was contemplated at the opening of the season, 
By way of strengthening the upward movement, 
it is stated on good authority that if the require 
ments for products of all kinds were pineed 
within ninety days, it would impart a boom to 
trade. Theoretically there is no room to deny 
this statement; practically it is impossible in the 
present commercial condition. Within the past 
twelve months the producing capacity in every 
direction has been increased. The wheat area is 
larger; the cotton area is also larger; the ma- 
chinery capacity has also been expanded, The 
little shop and factory capacity bas been in- 
creased. Meanwhile prices have been declining. 
Our leading products are lower now than the 
have been at any time in many years. The tari 
agitation has served to unsettle values, While 
this is true, the effect has been beneficial in the 
restriction of production, Manufacturers every- 
where have been afraid to run their mills to their 
full capacity. Hence our travelling agents have 
been reporting throughout all the sections of the 
country that there are no heavy stocks on hand, 
and that buyers are ready to buy as soon as they 
see business show signs of improvement. 

The home trade has been rather active all the 
season. Manufacturers throughout the north- 
west have been running their mills full time. 
Purchasers throughout most of the Western 
States have been steady buyers, and have been 
paying good prices, Building operations are 
drawing to a close, but there will be a larger 
amount of construction done this winter than 
during any former winter. Yellow pine from the 
Southern States is finding a ready sale in all 
northern markets. The receipts of lumber at the 
one market in Chicago in the north-west for the 
season has been a little over 1,000,000,000ft., or 
58,000,000ft. over the production up to same 
time last year. The stocks at that point are 
about the same, showing an increased consump- 
tion. Stocks of shingles are 20 per cent. less, 
showing an increased building activity. 

The iron trade remains about the same, the 
only encouraging feature being an improving 
demand for steel rails, It is probable that large 
orders will be placed by southern and south- 
western railroad builders during the autumn 
months, and that all of the rail makers will be 
able to continue work throughout the season, 
The lowest reported price for steel rails this week 
was 28°50 dols, Exports of copper this week were 
2,229,824 1b., and for the year 27,303,964 b., 
against 7,910,208lb, for same time last year. 
The exports of copper matte and ore were 
38,965,554 lb., against 23,378,009 lb. for same 
time last year. The selling prices for September 
is 16°50c. Lead is active at 44c. Western iron 
markets show a little activity in crude and finished 
materia!. Hardware is active, and tin-plates are 
selling freely, both among wholesalers and re- 
tailers. Several large orders for foreign blooms 
will be placed within a fewdays, A good market 
for old rails will be developed here within the 
next sixty days to supply the bar mill demand 
throughout the country. Receipts of tin-plate, 
35,851 boxes; for year, 1,203,098 boxes, against 
1,242,799 boxes for same time last year. The 
importations of pig iron this year at York were 
19,544 tons, against 99,487 tons last year; scrap 
iron, 2690 tons, against 14,102 tons last year; bar 
iron, 4046 tons, against 4548 tons last year ; spiege- 
leisen, 31,055 1b., against 70,472 1b, for same time 
last year; steel ane iron rods, 45,921 tons, against 
78,172 tons; steel rails, 2456 ‘tons, against 27,809 
tons; steel blooms and slabs, 10,564 tons, against 
54,429 tons; old rails, 6491 tons, against 110,522 
tons; crop ends, 2373 tons, against 10,245 tons; 
spelter, 708 tons, against 2263 tons; pig lead, 490 
tons, against 1153 tons; antimony, 2200 casks, 
— 2355 casks; sheet zine, 375 casks, against 

1216 casks, Messrs, Jerre Ablot and Co, have 
exported this year 10,211,599 lb. of copper. The 
American Metal Company, Limited, exported 
4,855,268 lb.; Lewisohn Brothers, 4,280,254 lb. 

Rail makers anticipate a sharp improvement in 
rails, railway material, rolling stock, and motive 
power for the coming season, ‘The political agita- 
tion has a great deal to do with the delay in 
placing orders, Within two years prices of steel 
rails have declined from 35 dols. to 26 dols., and 
have advanced from 26 dols. to 33 dols., and have 
again declined from 33 dols. to 28°50 dols., mill 
quotations, 








NEW COMPANIES. 


Tue following companies have just been regis- 
re 





Barnet and District Electric Supply Company, 
emt 

This company was registered on the 25th ult., 
with a capital of £5000, divided into 490 ordin ay 
shares of £10 each, and 100 founders’ shares of 
£1 each, to adopt and carry into effect an ayree- 
ment bearing date the 27th of July, 1888, and 
made between Henry Francis Joel, of the one 
part, and Walter Bramall, as a trustee for the 
company, of the other part, for the purchase of 
all the rights, benefits, and a of Henry 
Francis Joel, under a contract with the Barnet 
Local Board, for the lighting of the district by 
electricity, and the supply of electricity to shops, 





private houses, and other buildings. The first 
subscribers are :— 

Shares, 
*J. Ross, 1, Basinghall-street, London, E.C., 


inerchant 10 
W. M. Porter, Fairlawn, Northaw, Potter's ‘Bar, 

N., merchant .. ae ae 10 
J. Ewart, 46, Longridge- -road, 8. W.. 10 


*J. Palmer, j jun., 50, Finsbury- square, E. C., mer- 


cha: 10 
*H. re Joel, 3l, Wilson- street, E.C. ’ “electrical 
engineer _.. ee - 10 
of sop, Bycullah Park, Enfield: 10 
Ys Morley, 1, Rocliffe- street, annie N., ‘elec- 
trical engineer 10 


The holders of the catia nee are ion receive 
in each year a preferential dividend of 74 per 
cent. on the paid-up capital, and one moiety of 
the surplus profits after this payment in each 
year shall belong to the founders’ shares, and the 
remaining moiety shall be divided amongst the 
ordinary Peena et. Pha The qualification shall be 
the holding of shares of the nominal value of 
£100 in the capital of the company. Each director 
shall receive £10 per annum as remuneration for 
his services, and an additional sum of £50 is pay- 
able to the managing director. 





Atlas Lubricant Company, Limited. 


This company was registered on the 22nd ult., 
with a capital of £10,000, in shares of £10 each, 
to acquire the business of C, T. Kinsford and J. x 
Shedlock, at Blackwall, for treating fats, greases, 
oils, and "other matters, and for the manufacture 
of lubricants, The first subscribers are :— 

Shares, 
A. L. Bayman, 39, Great Tower-street, E. si 

accountant .. . : 1 
H. J. 8. Heather, Queen’s-road, Wimbledon °. 1 
C. T. Kinsford, 1, Newstead Villas, Burnt am 

8.E., merchant’ .. “<7 ae 
J.J. Shedlock, C.E., New Barnet . 

J. Brown, 29, Keaton-road, East Dulwich, “clerk 
H. J. Carlton, 16, Globe- -erescent, Forest-lane, 

oat -gate, accountant . 

W. Gritten, 12, Marlborough- -road, Gunnersbury, 

surveyor es . 


Registered vite: agectal articles of associa- 
tion. 


ee 





Campbell Gas Engine Company, Limited. 


This company was registered on the 22nd ult., 
with a capital of £25,000, in £10 shares, to pur- 
chase, for the sum of £3850, from Mr. Hugh 
Campbell, of Halifax, in the county of York, his 
inventions for “ Improvements in gas engines,’ 
and the respective letters patent, working “plant, 
plans, patterns, drawings, gas engines, tools, and 
machines used by him in the manufacture of gas 


engines. The first subscribers are :— 


*L. Clayton, Wellington 
spinner .. 1 
Ww . Ward, West End ‘Dye Works, Halifax, “dyer 1 

*R hoon 10, North Gate, Halifax, merchant .. 1 
*F. Ward, West End Dye Works, ‘Halifax, dyer.. 1 
1 

1 

1 


Shares, 
Mills, Halifax, silk 


*C. F. Priestly, Park-road, Halifax, card maker.. 

*J. E. Leach, Park-road, Halifax, engineer . 

R. Maude, Proud- street, Halifax, hotel proprietor 
There is not to be more than seven nor less 

than five directors; qualification, twenty shares ; 

the first directors are the subscribers denoted by 

an asterisk and H. Campbell, of Halifax. The 

remuneration to the directors for their services is 

to be fixed by the company in general meeting. 





Denver Gold Company, Limited. 


This is a reconstruction of an existing company 
of the same title carrying on mining operations 
in the United States of America. It was regis- 
tered on the 22nd ult., with a capital of £60,000, 


divided into 240,000 shares of 5s, each. The first 
subscribers are :— 

Shares. 
J. J. Truran, 168, Richmond-road, Dalston .. 1 


E. H. = The Limes, Capel- -read, Forest- 


gate, clerk 1 
T. Martin, 5 , Copthall- buildings, E. G:. stock and 

share dealer . « ° a 1 
F. L. Powell, Warnford- court, E.C., ‘share dealer 1 
Cc. H. Dunhill, M.D., Grange court, — ae 1 
8. P. Limley, ‘Bast Dulwich, 8.E., cler 1 


A. Guthenow, 
Dulwich, clerk 
There shall not he to aan den hor more 

than five directors, the first of whom are to be 

appointed by the subscribers; qualification, 1000 

shares of the company. The directors shall 

receive the sum of £400 per annum as remunera- 
tion, to be divided amongst them as they may 
think fit. Registered office, 184, Gresham House, 


36, Chesterfield- rove "Bast 





Doris Syndicate, Limited, 


This company was registered on the 27th ult., 
with a capital of £100, in 2000 shares of 1s. each, 
and is also limited by guarantee to £100 each 
member. It proposes to acquire and work mining 
undertakings in America; to acquire, work, and 
develope any other undertakings in particular, 
and any connected with gasworks, waterworks, 
breweries, railways, tramways, and mills; and to 
transact business as capitalists and financiers, 
The articles of association provide that every 
allottee of a share shall be bound to advance and 
lend to the company within seven days after 
allotment the sum ot £100 in respect of each such 
share, upon the terms that the same shall be 
repayable at the expiration of twenty years from 
the date of advance, or at such earlier period as 
the company shall, by one calendar month’s notice 
in writing, determine, and shall not in the mean- 
time carry interest. Until such advance has been 
— made, the share in respect of which it is due 
shall not confer any right to participate in profits, 
By this means the company will obtain a capital 
of £200,000, without payment of the new stamp 
duty of 2s, per cent. The subscribers are :— 


*Sir Wyndham Knatchbull, Bart., Ashford.. .. 

G. Foster, Sutton, Surrey, stock and share broker 

J. a lor, Queen’s-road, Upper Teddington, mer- 
chant . 

F. Lake, 2, Alexandra Villas, Grove- road, Windsor 

R. O. Buckley, 17, Fenchureh- -street, colonial 
broker .. 

G. F. Hardy, 136, Disraeli-road, Putney, engineer 

F. Shorter, Stock Exchange .. 


The number of directors is nat Pm be hone? than 
three, nor more than five; qualification, one 
share; the first are W. J. Sutherland, C. W. 
Halse, and Sir W. Knatchbull. The company 
in general meeting will determine remuneration, 


tow 
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THE PATENT JOURNAL. 


Condensed ‘from the Journal of the Commissioners of | 


Patents, 


Application for Letters Patent. 


*.* When patents have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


24th August, 1888. 


12,194. Sprinc Wincn, T. Stanley, Beighton, near 
Sheffield. 

12,195. Looms for Weavina, E. R. Merral, Keighley, 

12,196. ArTiFiciaL Leos, C. A, Frees, London. 

12,197. Organs, &c., 8. Jenkinson, London, 

12,198. ELECTRICAL Switcurs, F, T. Schmidt, Keighley. 

12,199. Carp CoverreD Ro.iers, B. F, Byrom, Man- 
chester. 

12,200, RecepTacLeas a Preserver, A, Holden, Open- 
shaw, near Manchester. 

12,201. Curp M11, A. Pollock, Glasgow. 

12 202, OBTAINING Gotp from Orgs, J. B. Hannay and 
R. Tervet, Glasgow. 

12,203. Gussers, A Paget, Leicestershire. 

12,204. Batuino Macuine, J. C. Dodd, Cardiff. 

12,205, REVERSIBLE Cuairs, J. Roach, Penzance. 

12,206. ADJUSTABLE SPANNER, J. Winkless, sen, Bir- 
mingham. 

ae VENTILATING Lininc for Hats, G. Benson, 

‘ast. 


12,208. Oxrarnina Coprer, W. P. Thompson.—(A. 
Rovello, Italy.) 

12,209. VacciNATION SHiELps, J. Bark, Liverpool. 

12,210, Letrer Carp, W. T. Sandiford, Wigan. 

12,211, Suippino Device for Surps’ Boats, G. Rockliffe 
and W. Key, Sunderland. 

12,212. Mippiincs Puririgrs, C. J. Robinson and J. 
Ward, Liverpool. 

12, a emg or ag Gymnastic AppaRATus, &c. 

y, 

12,214. Removine Scate from Stream Boers, W. G. 
‘Akhurst, Gateshead-on-Tyne. 

12,215. Ou Lamps, H. Defty, Cheltenham. 

12,216. Knire CLeaners, T. W. Maples, London. 

12,217. Motive Power to Crapves, G. 8. Hornsby and 
H. C. B. Shalders, London. 

12,218. Manuracture of Enve ores, P, I. Whitaker, 


London. 
12,219. Case for Carryino Music, W. L. H. Hamilton, 
Loi 


mdon. 

a S#ou.ver Straps, &c., J. E. Atkinson, 
mdon. 

12,221. Picks, J. C. Bell, Sheffield. 

12,222. Rance Finper for TeLescopes, C. Roberts van 
m, London. 

12,223, Crusuine Ores, O. Bilharz, jum—(0. Bilharz, 

sen., Germany.) 
12,224. URDNANCE and SMaALt-arMs, W. 8. Simpson, 


London. 
12,225. Savery ContRIVANCE for Winpows, K. Bernhard, 
London. 
12,226. Reversinc Steam, Enoines, C. L. Reade, 
mdon, 
12,227. Automatic Brakes for PERAMBULATORS, G. W. 
Prideaux, London. 
12,228. MecuanisM for Cuttina Woop Saavines, J. 8. 
Dunn, Glasgow. 
12,229. Suirts, W. M. Walters, London. 
12,230. Iron CHairs, A. M. Gjestvang, London. 
12, 231, Taps, M. Anthony, London. 
12,232. Steam Generators, H. H. Lake.—(G. P. Erhard, 
United States ) 
12,233. ARMOUR Piates, M. A. Howell, jun., London. 
12,284. Cootine of Conrectioners’ Ovens, J. Adair, 
Waterford. 
12,235. Licutinec of VeuicLes, F. Hazlett and J. H. 
Percival, London, 
12,286. Acrric Acip, &c., I, Werber and G. Hendry, 
ndon. 
12,237. Wackine Sticks, UmBreias, &c., G. Smith, 
London. 
12,288. MeruHop of Prope.tiinc Boats, R. Werner, 
London. 
12,239. BLowina Coat, T. and R. W. Bower and J. 
ckburn, London. 
12,240. Cuains in Macuinery for Dreporne, C. Lock, 
ondon. 
12,241. Knives, J. Henshaw, sen., and C. F. Sutton, 
London. 
12,242. MeasurinG the Spexp of Surps, W. 
ville, London. 
7 ae Watcnes, C. D. Mayerand A. Velluet, 
mdon. 
12,244. GLove Fasteners, W. F. Molyneux, London. 
12,245. TricycLe Rattway, H. M. Barron, London. 
12,246. Scourina and Po.isHinGc Corn, J. Griffiths, 
London. 


P. Gran- 


12 247. Brakes for Carts, &c., E. W. and F. Barratt, 
London, 
25th August, 1888, 
12,248 Brackets for Lear Tastes, &c., W. A. Jones, 
Bangor. 


12,249. Dish ELrvaror, J. Eade, Grantham. 

12,250. Automatic ConTRiBUT:ION Boxts, J. T. M. 
Burgess, Birmingham. 

12,251. Detiverina Liquips in Drops, J. H. Miall, 
London 

12,252. Compounps for the Surrace of Boots, J. 
Jones, Liverpool. 

12,253, Countine Rations of Oats, W. P. Thompson.— 
(Fr. Lemeéne, France.) 

12,254. Mixine Sotips with Liquips, C. E. D. Wins- 
singer, Liverpool. 

12,255. AiR Fans, H. T. Johnson and T. 8, Wilson, 
Manchester. 

12,256. Cranes, A. B. Brown, Glasgow. 

13 257. FIRE-EXTINGUISHING APPARATUS, 
London. 

12,258. Hinces, T. Whittaker, Yorkshire. 

12°350, MECHANISM for BURL-DYEING Macaings, J. D. 
Asquith, Bradford. 

12,260. Fixtxa Letrer-copyino Presses, A. Birch.— 
(A. Birch, United States ) 

12,:61. Mattrina Box Tappret Motion, J. T. Whittaker, 
Farnworth. 

12.262. BLow-pipes, J. F. Duke and W. Macpherson, 
jun., Manchester. 

12,263, Ho_pine Paper while Sketcuine, J. Gamble, 
Belfast. 

12,264. Merattic Surraces, F. E. and A. 8S. Elmore, 
Armaside, 

12,265. Gioves, A, J. Boult —(P. Bevernage-Standring, 
Belgium.) 

12,266. UNIVERSAL 
castle-on-Tyne, 

12 267. CoLLapsiBLE Boats, C, Henderson, Glasgow. 

12,268. Excavatine Rock, G. Lawson, Glasgow. 

12,269. Currine the Terrn of Comgs, H. McDonald, 
Glasgow. 

12,270. Carriacrs, J. Short, Frome. 

12,271. Trussinc Straw, G. Woodville, Manchester. 

12,272. Securine Rinos to TuBULAR ATTACHMENTS, L. 
Platnauer, Birmingham. 


H. Baines, 


Curomoscopr, G. Fisher, New- 


12 =, Stopping LeakaGE in Hoss, &c., J. Lawrence, 
ndon. 
12,274. Paper Curtine, &c., Macuines, W. Fuller, 


ndon. 
12,275. Baos, R. B. Smith, London. 
12,276. Meptcatep Grain Cakes for Horses, W. 
. K. V. Bylevelt, London. 
12277. Moutpep Letters, T. Wolstencroft and W. 
Hammant, London. 
12 278. Boots, H. Leon, London. 
7" Printino Presses, J. Jordan and E. Howard, 
ndon,. 
12,280. Governors for Motive Encives, J. 8. Raworth, 
London. 
12,281. Gas Retorts, J, Cunningham, London. 
12.982. Currine the BARK OFF TreEs, L. Piette, 
London, 





12,288, Gas Stoves, C. C. Wilson, London. 
12,284, Lamps, H. KE. A. Wallis, London, 
12,285. Wire Banps, A. Latch and T. C. Batchelor 


mdon. 

2,286. Treatment of CoLourrinc Martrers, J. N. 
Heideman, London. 

12,287. Sroves, H. F. Green and A. W. P. Sterkman, 
London. 

12, yew — Enoines, R. H. Fowler and G. Achilles, 


12 289. ‘Sasornio Proputsion of Raitways, 8. Z. de 
Ferranti, London. 

12,290. Gatvanic Batreries, A. Schanschieff, London. 

12/291. Mount1ne for Rapip-FiRING Guns, J. Vavasseur, 
London 

12,292. Moups for Castinos, G. Allan and T. Turner, 
London. 

12,298. Cast STEEL Ancuors, G. Allan and T. Turner, 

ndon, 

12,294. Pumps, W. Gould, London. 

— Horse-snogs, T. Bolas and L. Wardle, Chis- 
wick, 

12,296. Straight Epce Prorractors, G. C. Lilley, 
London. 

12,297. SwitcHBoaRD and Hanpies, G. A. Abrath, 
Sunderland. 


27th August, 1888, 


12,298. Preparina Cortrox, R. Curtis and W. H. 
es, Manchester. 

12,299. Gia Mixxs, E. Michaelis, A. Smethurst, and C, 
Wood, Manchester. 

12,300. Securinc Winpows of Carriaces, J. Clayton, 
Halifax. 

12,301. Weavinc Looms, G. Jackson and J. E. Jackson, 
Halifax. 

12,302. FricTion-GEARING, H. W. Houlden, Doncaster. 

12,308. ComBrnepD Coat and Waistcoat, D. Lavenstein, 
Birming! 

12,304, ol &c., Macuines, W. G. Smalley, 
sen,, and W. G. Smalley, jun., Bedford Leigh. 

12,305. Purse, G. F. Lutticke, West Brighton. 

12,306. CLEANING Poratoks, J. Watson, Keighley. 

12,307. PHoTO-LITHOGRAPHIC PrintTino, H. and W. H. 
Ryder, Bradford. 

12, pes em Srups, Links, &c., J. Harrington, 


12,309, i for ELecrricaL Purposes, E. W. John- 
stone, London. 

12,310. Porcetarin Crowns for Human Teera, E. P. 
Brown, London. 

12,311. MaANuractuRING CicaRetTreEs, E. de Pass.—(A. 
Bauer and Co., Switzerland.) 

12,312. Gearing ELLIPTICAL Pistons for ROTARY Pumps, 
C. A. Winder, Sheffield. 

12,313. Derectinc Gases in Mixes, F. Bosshardt.— 
VU. Molas, France.) 

12,314. Knog Lock, C. Whittle, London. 

12,315. Topacco Pipe, 1. L. Hardy, London. 

12,316. TRaNsporT CyLinpeR, F. W. Liihrmann and 
A. Stein, London. 

12,317. Steam Borcers and Enornes, Fliirscheim and 
Bergmann, London. 

12.318. Ark Reversine VALves, J. Jardine and J. Fer- 
guson, Glasgow. 

12,319 Mowine Macuines, A. Handyside and Co. and 
F. T. Statham, London. 

12,320. Canpet Sweepers, J. Okell, London. 

12,321. Bep ELevator for SurcicaL OPERaTions, A. 
Sloan, London. 

12,322. Sprinc Matrresses, Pittows, &c., J. A. Jarvis, 


don. 

12,323. Pipes for Smoxine Topacco, J. and 8S. Simon, 
London. 

12 324. Feep MecuanisM for Saw MILs, A. P. Gibson, 

ondon. 

12,325. Sas Fasteners, W. Yelland, jun., ondon. 

Toy Paracuoute, W. T. Crooke, London. 

. Corp AtR ReEFRIGERATING Macuines, W. 

Garden, London, 

12,328. Lec Guarp for Horsgs, O. Glismann, Londor. 

12,329. Door Know AtTacuMeENTS, A. J. Boult.—(s. 
Crawford, Canada.) 

12,330. ConstrucTION of Wa.tis, &c., W. de Morgan, 
London. 

12,331. STEAM-GENERATORS, A. de Dion, T. G. Bouton, 
and C. A. Trépardoux, London. 

12,332. Meters, J. Cauderay, London. 

12,338. Rounpagouts, F. Savage, London. 

12,334. CarTRipGE CARRIERS for Rirves, G. A. Farini, 
London. 

12,335. ATTACHMENT for O1L-cans, R. Bufford and J. T. 
Walker, London. 

12,336. Pap.ocks. F. eX _London. 

12,337. Topacco Pires, J. N. Aronson, London. 

12,88 Cuests, J. F. a ae ant London. 

FoLpino Tastes, J. T. Bon, London. 

2 Frames and stTanps for Pictures, C. Schubé, 

pe 

12,341. APERIENT Bon-Bon, C. Buorne, C. Townsend, 
and J. Boucher, London. 

12,342 SEEDERS and Harrows, G. M. Clark, Connecti- 
cut, U. 

12,343. Oetarnrna ALuminivum, B. J. B. Mills.—(J. D. 
Bennett, United States.) 

12,344. Beer Enoines, G. W. Newall and J. T. Taylor, 
London. 

12,245. ReauLatine the Suppty of Ort to the BuRNERS 
a Lamps, J. B. Fenby, Sutton Cold- 
field. 

12,346. Trimmina Heets and Sores of Boots, A. G. 
Brooks.—(J. W. Brooks, United States.) 

12,347. Patent Pick and Socket, 8S. Willington and E. 
Smout, Sheffield. 

— CLeanina Goin, &c., J. C. Osborne, Birming- 
1a, 

12,349. Drawina Corks from Bortt.es, G. 
Birmingham. 

12,350. PorTaBLe Coverina or Roor, J. Elwell, Bir- 
mingham. 

12,351. Twine Hovpers, 8. Grafton, Birmingham. 

12,352. Liquor Stanps, &c., J. Marks, 8. Hillner, and 
I. Cohen, Birmingham. 

— Dritt Braces, G. R. Postlethwaite, Birming- 
nam, 

12,354. SpEEDWELL DouBLE ADJUSTMENT BaLL and 

ENTRE Bicycie, &c., Pepa, J. Hammond, Bir- 
mingham. 

12,355. Paper Cutrers, L. Ehrlich, London. 

12,356. Lowerina the TemPeRATURE of Cabins, W. 
Berry, Glasgow. 








Parrock, 


12,357. CenrrirucaL Apparatus, R. A. Robertson, 
Glasgow. 
12,358. MetaLitic Wire Borties, &c., W. Brierley.— 


(G. Leuchs and PF, Meiser, Germany.) 

12,359. Looms for Weavino, C. Catlow, Halifax. 

12,360. TreatTine or Utitisinc Waste Twine, &c., T. 
and F. Bedford, Halifax. 

12,361. INTERNAL ComBUSTION THERMO-MOTORS, J. Har- 
greaves, Liverpool. 

12,362. Uriiistne Tea Dust, J. Hyfod, London. 

12,363. ComBInaTION Button Hook and Puzz.r, A. J 
Lester, Birmingham. 

12,364. CaLLores Dome or PLateE used as SMOKE Con- 
sumERs, F, H. Hardisty, Nottingham. 

12,365. Looms for WEAVING, J. Richardson, Manchester. 

12,366. MULTIPLE WooD-ENGRAVING MACHINE, F. East, 

undee, 
— Turnina Leaves of Music, &c., J. J. Carter, 
a 

12,368. Macuine for HoneycoMBING Ciortu, &c., O. H. 
Webb, Manchester. 

12,369, Packaces for the Transmission of Fruits, J. 
Johnson and D. Tallerman, London. 

12,370. Burners for HeatinG Lime Kins, &c., 8. de 
la Grange Williams, London. 

12,371. Hotpine and Lockine Mecnanisy, R. Storey, 
London. 

12,8372. Rarsine SuNKEN VessELs, &c., J. Robbins and 
T. Moy, London. 

12,373. PNeumatic DrawsTop Action for Oroans, J. 
Koehlhoffer, London. 

12,374. ConpDENsING STEAM in TrRaM-CAR ENGINES and 
Locomotives, E. F. Piers, Manchester. 
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12,375. Sarety Hyprocarpon Lames, W. H. Morrison, 
London. 

12,376. ELecrric Accumutators, W. L. Wise.—(J. 7. 
Van Gestel, United States.) 

ArrTiFICIAL Fug., G. Frank, London. 

y Syruon Borries, A. Koretz, London. 

.3879. Macuines for Drawine Mertats, W. A. McCool, 

London. 

12,380. Macnrines for STRAIGHTENING Rops, &c., W. A. 
McCool, London. 

12,381. Fire Grates for Furnaces, H. H. Lake.— 
(@. L. aot J. Reagan, and S. L. Smalls, United 
States. 

12,382. Portapite Car or CarriaGE Repwacers, H. H. 
Lake.—(W. 0. Cooke, United States.) 

12,383. E.ecrric Arc Lamps, C. Wells, London. 

12,384. TuHermostats, E. Rutzler and G. W. Blake, 
London. 

12,385. Loom Suutties, J. B. Daudelin, London. 

12.386. Operating an INpicaTinc and REGISTERING 
Money Titt, J. Wallace, Huddersfield. 

12,387. Bicyeies, &c., A. W. Smith and T. McMeikan, 
London. 

12,388. ELecrricat S1iqgNALLine Apparatus, L, W. and 
W. H. Winnal, London. 

12,389. Meratiic ALLoy, A. Gutensohn, London. 

12,390. AuromatTic Penci, Hoipers, E. Edwards.— 
(A. Arnold, Germany.) 

12,391. Evaporatine Apparatus, 8. M. Lillie, London. 

12,392. Anima Traps, J. Okell.—({ IW. H. Castle, United 
States.) 

12,393. Decorative Leatuer, H. J. Haddan.—(M. F. 
y Vilaseca, Spain. 

12,394. Base or Eack Piate Sprina Fastener for 
Srups, &c., F. A. Sommer, London. 

12,395. ELecrro-THERAPEUTIC Be cts, A. J. Boult.—(H. 
P. Pratt, United States.) 

12,396. Evecrro-Morors for Se_r-winpinc CLocKs, 
W. P. Thompson.—(D. W. Edgecomb, United States.) 

12,397. Sewer Gas Exc.upers, W. P. Thompson.—( WW. 
Wallace, United States.) 

12,398. Swine Boat Macurnes, J. 
001, 

12,399. Gas Morors, L Charon, London. 

12,400. Heatine Warer for Barus, &c., A. M. Moore, 
London. 

12,401. Srret, B. A. W. 8. van Oldrintenborgh and O. 
N. Orban, London. 

~~ amen of VotaTILe Liguips, T. Ziem, 

mdon, 

12,403. Apvertisinc, O. Sandholm, London. 

12,404. Raitway Stenat, T. P. Curry, London. 

12,405. Sprsninc Macurnery, P. Heilmann-Ducommun 
and V, Steinlen, London. 

12,406. Dye for Straw Hats, H. Lee, London. 

12.407. PLarrine ATTACHMENT for Sewine MacHINEs, 
B. Lindauer, London. 

12,408. Insertion of Naixs, &c., J. R. B. Rashleigh, 
London. 

12 409. ConTROLLING the Feep of Carzons, R. A. Scott, 
London. 

12,410. Woop Pup, J. Y. Johnson.—(C. Christensen, 
Norway.) 

12,411. Heatine Sap Irons, J. M. Wishart, London. 

12,412. Paper Twupes, Y. Johnson.—{The Volta 
Graphophone Company, United States.) 

12,413. Dryre Corn, J. Richmond, Glasgow. 

12,414. Perpetruat CaLenpars, H. H. Lake.—{ Messrs. 


Wirth and Co., Germany ) 
29th August, 1888. 


12 415. Door Fastentnes, J. M. Porter and J. A. 
Wright, Leeds. 

. Unper-carriaces, J. Dakers, Aberdeen. 

12,417. WALKING-sTICK Hanpies, &c., J. Fray, Bir- 
mingham. 

12,418. Ketrves, J. Carter, Smethwick. 





et 
bob 


Aughton, Liver- 


12,420. Ventctes for Carryinc Luacace, 
Neville, Birmingham. 

12,421. Enema Syrinces, J. Hebblewaite, Manchester. 

12,422. Curtary and Winpow B.inp Firttinos, W. Page, 
Winchcombe. 

12,423. HoLDING ToGETHER PARTS Of WEARING APPAREL, 

. C. Hiller, Manchester. 

12,424. PeramBucators, G. R. Price, Birmingham. 

12,425. Raisine Seats of Music Stoots, L. C. Niebour, 
Kingston. 

12,426. Tap for Measurine DiscHarce of Spirits, J. I. 
Ingham, Halifax. 

7. OvEN Piates, J. M. Porter, Leeds. 

12,428. Raprp Apsustment of Doors, D. Elliott, New- 
castle-on-Tyne. 

12,429. Revo_vine CrrcuLar Swaces, J. G. Willis and 
A. Hepburn, Hebburn-on-Tyne. 

12,430. Gassine Yarns, B. A. Dobson and J. Hill, 
Manchester. 

12,431. ExTincuisp1nc Mecuanism for Lamps, E. C. 
Bellamy, Birmingham. 

12,432. Apvartisinc Cuartort, T. Gill, London. 

12,433. Burrers, T. and W. Latham, Sheffield. 

12,434. CrutcH Hanpves for Spapes, J. and E. Fidell, 
Sheftlield. 

12,435. Guoves, A. Foulkes, London. 

12,436. Harness, J. R. Hudson, Shefficld. 

12,437. Evecrric Capies, W. A. Conner and J. W. 
Marsh, London. 

12,438. Dark Stipes for Pootoorapus, F, Beauchamp, 


G. Tf. 


aon, 

12,439. Cuitp’s Bicycte Seat, C. Goddard. —(P. 
Schanfler, Germany.) 

12,440. Weppine Cake Box, J. A. Hovell and S. Wimel- 
bacher, London. 

12,441. Rippep Piares, J. Lea, London. 

12,442. Raisine Ligcips, G. Hopkins, London. 

12,448. Bavis, R. Slazenger, London. 

12,444. PoRCELAIN ADVERTISING TaBLeETs, H. Holloway, 
London. 

12,445. Dryinc Tea Lear, M. Ross, Inverness. 

12,446. ELectric TeLecrapas, J. J. Ebel, Charlton. 

12,447. Weicuinc Macuines, W. Browning, R. and 
E. Watson, Bristol. 

12,448. Burner, T. Robertson, Edinburgh. 

12,449. Seats for Suips, &c., J.G. W. Aldridge, South- 
ampton. 

12,450. Uritisation of Grass, H. A. Paveley, London. 

12,451. Gratw Cleaners, A. J. Boult.—(A. Laidlow and 
T. Milburn, Canada.) 

12,452. Traction Enornes, A. Sandron, London, 

12,453. Temprrine by Evectricity, W. P. Thompson. 
—(P. Diehi, United States.) 








12,454. Looms for Weavinc Tutte, A. J. Boult.— 
(EZ. Schidlich, Germany.) 
12,455. ELecrro-motors to Tricycies, J, and J. V. 


Sherrin, London. 
12,456. Frost-pLates for Horse-snogs, T. Stead, Hud- 
dersfield. 
eae Metat Lerrers, &c., J. Willing, 
ndon. 
12,458. Firtnc Carrrinogs, C. D. Abel.—(W. Lorenz, 
en. 
— —— of ALuMintum, O. Imray.{V. Riatti, 
taly. 
12,460. Securinc Winpow Sasnes, T. de G. Cohn, 
mdon. 
12,461. UmBrewias, &c., A. L. Sacré, H. Brown, and 
L. H. Pearce, London. 
12,462. AuTomatic SaLe of Articies, B. Wesselmann, 


mdon. 

12 463. Automatic Save of Arricies, B. Wesselmann, 
ndon, 

12,464. Lips for Pitcners, &c., B. Wesselmann, 
mdon. 


12,465. SckRew-wrencues, 8S. Mura, London. 
12,466. Puzzte, W. Bennet, London. 
30th August, 1888, 
men. Water and Oi: Gas Macurne, 8. M. Biddison, 


mdon. 
12.468. Preventinc Damace to Suips when in Co it1- 
sion, T. Eccles, London. 
gg ek System of Giazine without Purry, J. Pratt, 
ndon, 





12,470. Meruop of Framine Winpows, G. L. Falconar, 
Fishponds. 

12,471. Governinc Sreep of Gas-ENorNgs, H. Wi!liams, 
Manchester. 

12,472. Gas-Enornes, H. Williams, Manchester. 

12,473. WeichHinc Macuiyegs, E. Page, Cheltenham. 

12,474. Suurrer for PaorogRaruic Camera, L, Hous- 
sard, London. 

12,475. Screw Propevvers, J. Harper, Liverpool. 

12,476. MuttTipLe Expansion Steam Enaines, J. Turn- 
bull, jun., Glasgow. 

12,477. Macuines for Heetine Boors, &c., F. Cutlan, 
Wellingborough. 

12,478. Apvertisina, J. W. Petty, W. Petty, and B. 
Petty, Leeds. 

12,479. Arr-TIGHT PepreR SPRINKLER, 8. E. Gibbons, 
Manchester. 

12,480. Wire Puzzue, W. T. Smith, Birmingham. 

12,481. CrrcuLak Pin Stircnine Macurnes, W. Elliott, 
Nottingham. 

12,482. Hooxs and Eves, T. Dawson, Stockport. 

12,483. SLeEve-HOLDERS, D. Peres, Berlin. 

12,484. Beveraae, W. J. Howcroft, London. 

12,485. Apparatus for Dyine Yarns, &c., W. Brown, 
Glasgow. 

12,486. Wincn Hanpues, J. Bradbury, Manchester. 

12,487. Matcu Boxes and Hovprrs, F, E. V. Taylor, 
Birmingham. 

12,488. Batons and Scapparps for Same, H. Williams, 
G b 

12,489. ARRANGEMENT for PREvENTING Dravont, W. R. 
Gunn, Nottingham. 

12,490. Brarp Box, J. H. Eld, London. 

12,491. Sanrrary Sueet for WaTeR-CLosets, A. Macono- 
chie, London. 

12,492. Unique Move of ADVERTISING, A. Maconochie, 
London. 

12,498. Trime-cHeckinG Mecuanism, J. Leber and J. H. 
Leber, London. 

12,494. Fastentne Carriacr Doors, J. H. Bean and B. 
Mann, London. 

12,495. Batina Presses, J. E. S. Perkins, Peter- 
borough. 

12,496. Coat Boxes, H. Brooks, London. 


12,497. VeLocipepes, H. Wadkin and GQ. Stroud, 
London. 
12,498. VeLocipepes, H. Wadkin and G. Stroud, 
London. 


12,499. Winpows, R. Mason, Birmingham. 

12,500. Meraiic Tuses, J. Russell and Co. and A. W. 
Hutton, London. 

12,501. PortaBLe Drittinc Macurnes, J. Bradbury, 
sen., and J. Bradbury, jun., London, 

12,502. Srrarninc Paper Pup, &c., W. Hall, London. 

12,503. Fasreninc Broocues to Faprics, P. Bergna, 
London. 

12,504. Rar-way SioNaLuine Apparatus, H. J. Metzger, 
London. 

12,505. Joints for Ececrric Manns, 8. Z. de Ferranti, 


mdon. 

12,506. Lustrine and Finisaino Pite Fasrics, 8. C. 
Lister and J. Reixach, London. 

12,507. AsHran and Crinper Sirrer, H. Inglis, London. 

12,508. Boxes, Cans, &c., E. Edwards, London. 

12,509. PorraBite Urrnats, L. Huchard, London, 

12,510. Horsessoe Cacks or Hees, E, Edwards.—(M. 
von Manstein, Germany.) 

12,511. Parine the Heexs of Boots and Ssors, H. A. 
Oldershaw, London. 

12,512. Sarrt SLeeve Wrist and Curr, C, E., and J. E. 
Moyse, London. 

12,513. Evecrric Raiway, C. Lever, London. 

12,514. Rar-way or similar Carriaces, M. H. Smith 
and L. La Trobe Bateman, London. 

12,515. Divine Dresses, W. R. Foster and R. Fox, 


London. 

12 516. CommunicaTine between Diver and ATTENDANT, 
W. R. Foster and R. Fox, London. 

12,517. BorLer-FEEDING Apparatus, E. W. Jones and 
H. Cutting, London. 

12,518. NaPHTHOLISING or CARBURETTING Gas, H. 8. 
Maxim, London. 

12,519. Frrinc Cartripces, C. D. AbelL.—{W. Lorenz, 
Baden.) 

12,520. Hoiprrs for Fiowers, F. A. Field, London. 

12,521. IncRusTED SHINGLES, B. Frank and F. Rosen- 
thal, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 





.593. Lockinc Sreerinc Gear, J. H. Rushton, 
Canton, N. ¥.—Filed February 3rd, 1888. 
Claim.—(1) A locking steering gear comprising a 
socket or attachment plate havin, ripheral teeth, a 
horizontally-turning head mounted thereon and having 
oppositely projecting arms, and a tiller socket or head 
pivotted to the horizontally-turning head and having 
an arm or tooth constructed to engage any one of the 
said teeth, substantially as set forth. (2) The com- 


bination, with the internally screw-threaded socket or 
attaching plate having peripheral teeth, of a screw- 
threaded head turning horizontally therein and having 
oppositely-projecting arms, and a vertically-rocking 
tiller socket or head pivotted on the upper end of the 


[383.593] a Sewanee 








horizontally-turning head and having a downwardly- 
extending arm engaging one of said teeth, substan- 
tially as set forth. (3) A locking steering gear con- 
sisting of the internally screw-threaded socket A. 
having the peripheral teeth b, the screw-threaded 
head C, turning horizontally in the socket A and 
formed with ears ¢ ¢ on its upper side and horizontally- 
projecting arms D Dl, the tiller socket E, having a 
flange on its under side pivotted between ears ¢ ¢, an 
having a downwardly-projecting arm d engaging a 
tooth 6 and the double spring G, bearing on the head C 
and on the socket E, substantially as set forth. (4) 
The combination, with a head having a vertically- 
swinging tiller pivotted to its upper side and having 
a locking arm at its pivottal end, and a socket upon 
which the said head turns anyannegere provided with 
teeth engaged by said locking arm, whereby the tiller 
pony Ae = 0 in any desired position, substantially 
as set fo: 





383,474. Non-conpuctina HanD-WHEEL FoR Cocks, 
VALVES, AND OTHER STeaM Firtinos, F. Lunken- 
heimer, Cincinnati, Ohio.— Filed January 24th, 1888, 

Claim.—(1) For cocks, valves, and other steam fit- 
tings, a non-conducting hand-wheel having a circum. 
ferential groove with a tie or binder inserted therein 
and concealed by a filling applicd to said groove, the 
ends of said tie being twisted together and housed 





within a pit or socket of said wheel, for the pu 
described. (2) For cocks, valves, and other steam fit- 
tings, a non-conducting hand-wheel having a circum- 
ferential groove with a tie or binder inserted therein, 
said tie being concealed by a filling applied to the 
groove, for the purpose described. 


$88,709. Lirtina-sack, L. J. Crecelius, St. Louis, Mo. 
—Filed November 25th, 1887. 

Claim.—(1) In a lifting-jack, a chambered head hav- 
ing a channel for the lifting-bar, said chamber being 
formed with a rear inclined wall and opening directly 
into the channel, a roller in said chamber, and a 
spring-pin in a recess in the head bearing upon the 
roller, substantially as described. (2) In a lifting-jack 
having a standard provided with a holding-grip and a 
head provided also with a grip, a lifting-bar and a 
lifting-lever pivotted on the standard and provided 
with a cam-surface fitted to bear against a projection 
on the head and thus to lift the head as the lever rises, 
substantially as described. (3) In combination, the 
standard and its grip, the lifting-bar, a head also 
having a grip, and a lever pivotted on the standard and 
provided with a cam-surface fitted to bear against a 

















projection on the head to lift the head as the lever 
rises, and a loop over the projection, substantially as 
described. (4) In a lifting-jack and in combination, a 
channelled standard having a chamber formed with an 
inclined rear fixed wall, a gripping roller and a lift- 
ing-bar tapering from the upper end downwardly, and 
a suitable lifting-head and lever, all substantially as 

escribed. (5) In a lifting-jack having a standard pro- 
vided with a wpe ge and a head provided with a 
grip, a grooved and tapered lifting-bar and suitable 
—— means for lifting said bar, substantially as 
described. 


384,105. CieanerR anv GavGe ATTACHMENT FOR 
Grain-prRitis, J. 7. West, Bowling Green, Ky.— 
Filed December 31at, 1887. 

Claim.—(1) The combination, with the flukes 1, of 
the arms C, the axle B, arranged in front of the latter, 
the wheel A, and teeth a, which are slightly curved 
forward and made of such relative length that when 
the wheel is in working position the said teeth project 
a considerable distance below the points of the flukes, 





and are thus adapted to take a firm hold in the soil 
and act on clods and trash, in the manner specified, 
(2) In a grain-drilling machine, the combination of the 
wheel A and axle B, the pendent arms C, having 
lengthwise slots, the drag-bars 2, and flukes 1, and 
bolts for securing said arms in any adjustment, as 
shown and described, 


384,071. Discnarce Mecuanism ror Vacuum Pans, 
R. G. Peters, Munistee, Mich.—Filed July 28th, 


1887. 
Claim.—(1) In an 


[384,071] 


apparatus substantially as ce- 
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lan inl 
scribed, the combination of the leg or pipe having a 


valve casing, a pocketed valve rotatably supported in 
said casing and made of less length than the distanee 





between the side walls of said casing, and mechanism 
whereby the valve ma ip ted longitudinall 
in its casing, substantially as described, and for the 
purposes specified, (2) In an apparatus for use in the 
manufacture of salt, the combination of the leg or pipe 
provided at its lower end with a valve casing, the 
rotary pocketed valve supported in said casing and 
capable of reciprocating in the direction of its axis in 
ald casing, the shaft secured to said valve and sup. 
ported in suitable bearings and provided with a cir- 
cumferential spiral groove, and the fixed pin or stud 
entering said groove, whereby the shaft and its valve 
may be reciprocated longitudinally as the shaft is 
revolved, substantially as and for the purposes 
specified, 

.208. Feep-cutter, 0. C. Little, Menasha, Wis,— 

Filed May 10th, 1886. 

Claim.—In a feed-cutter, the combination of a re. 
voluble spider, having the curved arms 4, and curved 
knives 5, secured upon the outer curve of the arms, 
said arms being thin the length of the knives in a 
direction transverse to their plane of rotation, and 



































having their outer extremities sutenting beyond the 
knives and enlarged in the aforesaid direction and 
forming the fan-wings 4!, surrounding said spider, 
with the circular case 6, having the opening 8! in its 
side and the elevating discharge-spout 7 in its circum- 
ference, all arranged and operating substantially as 
described. 
384,250. Tripie-expansion Enoine, H. F. Gaskill, 
Lockport, N.¥.—Filed September 20th, 1887. 
Claim.—(1) The combination, substantially as set 
forth, in a triple-expansion engine, of a double-acting 
high-pressure power cylinder and a double-acting low- 
pressure power cylinder arranged side by side, and 
two single-acting power cylinders for intermediate 
pressure arranged at the ends of the double-acting 
cylinders, whereby the exhaust from one grade intu 
the next grade is through short and direct passages. 
(2) The combination, substantially as set forth, in a 
triple-expansion engine, of two double-acting power 
cylinders arranged side by side, and two single-acting 
power cylinders srranged at the ends of the double- 
acting cylinders, when the pistons of said cylinders 
move synchronously together in the same directian, 
(3) The combination, substantially as set forth, in a 


384,250 








triple expansion engine, of the high-pressure, the 
intermediate? ressure, and the low-pressure power 
cylinders with the beam, when said cylinders have 
heir pistons connected to the beam at two or more 
different points on the same side of its centre. (4) 
The combination, substantially as set forth, in a triple- 
expansion engine, of the a peg power cylinder, 
the low-pressure power cylinder at the side thereof, 
and the intermediate-pressure power cylinders at the 
ends thereof and in line with the low-pressure 
cylinder. 
384,255. Wire Srretcuer or Cramp, W. Havens, 
Chicago, 1U,— Filed March 5th, 1888, 

Claim.—A wire clamp comprising a stationary jaw A, 
provided near one end with a fulcrum arm B 4, at the 
opposite end with an upright standard, and having an 
intermediate bearing shoulder a, a movable jaw D 
excentrically pivotted to said standard, and a lever 





arm C resting against the fulerum } and pivotted to 
the movable jaw D, said stationary and movable jaws 
and lever arm being relatively organised, substantially 
as shown, whereby the wire may be held and stretched 
approximately in the line thereof, substantially as 
described, 


384 318. River, A. Kirks, Canton, Ohio.—Filed Novem- 
ber 29th, 1887. 

Claim —(1) A rivet having an outside portion of soft 
iron, embracing a central portion of hardened steel, a 
portion of which has been removed before hardening, 
substantially as described, and for the purpose set 
forth. (2) A rivet having an outside portion of soft 
iron, embracing a central portion of steel having one 
head formed by upsetting the iron and steel, the 
other formed of the soft iron over the end of the steel, 





substantially as described, and for the purpose set 
forth. (8) Arivet having a wedge of steel welded in 
head thereof and hardened, substantially as described, 
and for the purpose set forth. (4) A rivet, preferably 
of soft iron, having a central perforation, and bar- 
dened steel pin driven in said perforation, substan- 
tially as described, and for the purpose set forth. 
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THE STERN STRENGTHENINGS OF IRON AND 
STEEL SHIPS. 


Tue strengthenings at the bows of iron and steel ships, 
which are specially provided to resist the local stresses 
peculiar to that part of the structure, have been considered 
in a former article, and it is now intended to discuss the 
precautions taken in ship construction with a view to 
adequately resist the local stresses peculiar to the stern. 
In sailing vessels and paddle steamers the stresses 
endured by the stern framing, plating, and other compo- 
nents of the hull at that part are evidently much inferior 
to those experienced in a screw-propelled vessel, and there 
is also a difference in the cases of single and twin-screw 
propulsion. But there are certain local stresses common 
to the sterns of all types of ships, and the principal of 
these are due to the form of the vessel and the action of 
the rudder. It will, however, be seen that whatever may 
be the character of the stresses at the stern due to the 
flatness of its surface below water or to the forces exerted 
in steering, they will be augmented rather than diminished 
by the greater rapidity of movement through the water 
which is peculiar to steam propulsion. As was pointed 
out when discussing the phenomenon of panting, this 
movement, or tendency to movement, of the framing is 
largely due to the absence of vertical curvature at the 
extremities; and although “ panting ” is more often expe- 
rienced at the bows than at the sterns of iron and steel 
ships, it is not wholly unknown in the after body. The 
shocks encountered through striking a disturbed sea and 
in pitching and ’scending movements, may reasonably be 
—— greatest at the bow, but the tendency of the 
surfaces of the vessel’s sides to approximate to two parallel 
planes is nowhere greater in a ship than in the lower part 
of the stern, and consequently panting may be likely to 
occur throughout some distance on the fore side of the 
sternpost. Usually in steamers this stress is sufficiently 
resisted by the horizontal water-tight flats and transverse 
bulkheads that are fitted for a wholly distinct purpose; 
but in sailing vessels, which lack such arrangements, it 
has sometimes been found necessary to supply special 
panting stringers or beams similar to, although not so 
considerable as, those of the bow. 

The turning influence of the rudder upon a ship is 
largely communicated through the agency of the stern- 
post to which the rudder is hung, and hence it is most 
important that the >a ge should be efficiently attached 
to the remainder of the vessel throughout its entire 
length. In asailing vessel, paddle, or ordinary twin-screw 
steamer only one post has to be considered, but in the 
common case of a steamer propelled with a single screw, 
and the less usual case of a twin overlapping screw pro- 
peller, the two sternposts with the remainder of the iron 
forging or steel casting, known as the stern frame, must 
be properly united to the hull. The attachment of a 
single sternpost is made by means of the after extremities 
of the strakes of bottom plating to the height at which 
the rudder trunk commences, and formerly it was too 
often the practice to leave the remainder of the post free 
from any connection whatever with the structure. Now, 
considering that the two surfaces of plating to which the 
sternpost is rivetted are parallel to each other, and ata 
very small distance apart, it will be clear that the 
resistance offered to lateral movement cannot be so great 
as might be desired, and it becomes a matter of import- 
ance to secure the upper part of the post against stresses 
in that direction. This being so in the cases requiring 
only a single sternpost, how much more necessary is the 
attachment at the head when dealing with the stern 
frame required for a vessel propelled in the ordinary 
way with a single screw? The rudder-post in that 
case has no direct support from the bottom plating 
below the arch of the propeller aperture, and unless 
it is secured within the vessel, will be liable to 
move in a transverse direction at its head, and 
perhaps break away from the remainder of the stern 
frame when subjected to the lateral stresses due to the 
action of the rudder in steering. The great develop- 
ments made of late years in-the dimensions and speeds of 
steamers have rendered it necessary to take greater pre- 
cautions than formerly in regard to the security of stern 
frames, and at the same time more attention has been 
paid to the fitting of sternposts in sailing vessels, twin- 
screw and paddle steamers, Until a comparatively recent 
period the body post of a single screw mercantile steamer 
was invariably stopped at the arch joining it to the 
rudder post, and only the latter was extended to within 
the stern. In many cases this extension was either not 
connected at all to the framework, &c., above the counter, 
or else the connection was of a partial and inadequate 
character. Both in sailing vessels and steamers the 
attachment of the bottom plating was all that was 
afforded to the sternpost, and as a consequence broken 
rudder pintles and fractured sternposts were of more 
common occurrence than at the present day. In the 
largest class of steamers both the body and rudder posts 
are extended within the stern and connected to transoms, 
deck flats, and such like portions of the structure ; 
while in sailing vessels and the smaller class of steamers 
in which only the rudder post is so carried up, every care 
is, or should be, taken to get hold of it and unite it to the 
hull in a similar way. The aftermost transverse frame is 
situated just at the foreside of the post, and its floor 
plate—known as the transom floor—is made at least once 
and a-half times the depth of the ordinary floors for the 
two-fold purpose of affording proper security for the heels 
of the radiating stern frames, and at the same time get- 
ting an adequate attachment to the head of the stern 
post by means of angle bars on each side of the latter, 
rivetted both to it and to the sternpost. Whenever the 
sternpost extends above this height to a poop, raised 
quarter, or awning deck, it is further secured at its upper 
part to a beam or to a piece of deck plating. Usually, 
however, the sternpost stops at the top of the transom 
frame in order that a stuffing box may be fitted at that 
height as a means of steadying the rudder as closely as 
possible to the uppermost ao. My These arrangements 





are common to sailing ships and steamers of moderate 
tonnage; but in the larger class of single screw vessels 
the body post is also extended above the arch and 
attached to a floor, similarly to the rudder post. When- 
ever the internal arrangements of the structure will 
admit of other connections, such, for instance, as to the 
underside of an iron or steel deck flat or crown of a peak 
tank, advantage should be taken of the opportunity for 
getting additional security to this important portion of 
the stern. 

The substitution of tap rivets for the ordinary clenched 
rivets in the body posts of screw steamers is a noteworthy 
improvement in iron and steel ship construction. Only a 
few shipbuilders have as yet adopted this method of 
rivetting the after extremities of the bottom plating to 
the stern frame; but in every instance of its application 
the results have been most satisfactory. Nothing is 
commoner in the examination of iron and steel steamers 
in dry dock than the discovery of slack or broken rivets 
in the lower ng of the sternpost and at the boss. There 
is no reason for os that this is due to the rivetting 
at that part having been performed less satisfactorily than 
throughout the keel and stern. The inference is obviously 
that the stresses, especially those of a vibratory character, 
have been more severe * te hand-clenched rivetting is 
ordinarily able satisfactorily to withstand when the rivets 
are of great length, such as is always the case at that part. 
Unless a rivet through a thick forging is clenched by 
means of a hydraulic rivetting machine it is scarcely pos- 
sible for it accurately to tit the hole prepared for it, espe- 
cially after cooling. Moreover, the contraction in length 
which takes place in cooling must inevitably set up a 
high initial tension — the rivet head and clench, tend- 
ing to fracture it, and this condition is aggravated by the 
stresses afterwards set up through the action of the pro- 
peller. In view of these experiences tap rivetting has, as 
already remarked, been recently substituted in some cases 
at the body posts of large steamers. It is, of course, 
necessary that the tap rivet should be carefully propor- 
tioned, well fitted, properly countersunk, and made of 
good material. Moreover, the plating must be closely 
titted to the body post, and especially to the curved boss, 
before the tap rivets are put in. It should be clearly 
understood that the function of the rivet is not to draw 
the plate close to the post, but to unite it firmly to the 
latter after it has been carefully fitted. 

To further resist the vibratory forces due to the action 
of the screw propeller, it has been found necessary to 
adopt one or more of the following courses, and in cases 
of high-powered vessels all have been carried into effect. 
Firstly, the transverse sections at the after part of the 
vessel have been filled out at their lower extremity so as 
to form a U section, as distinguished from the ordinary 
V form. By so doing greater space has been afforded for 
rivetting the bottom plating at that place; the frames 
have been strengthened and opportunity given for fitting 
deep floor plates almost close up to the body post; and by 
widening the structure where hitherto it has been so 
narrow, greater resistance has been offered to lateral 
movement. Secondly, the plating of the lower part of the 
stern, where it stops upon the body post, has been in- 
creased in thickness, more particularly those plates which 
form the curvature of the boss. Thirdly, the narrow por- 
tion of the vessel at the lower part of the stern has been 
framed with solid floors extending to a great height, this 
being most effectively done when the U section already 
alluded to has been adopted at that part. And, fourthly, 
double butt straps have been fitted to the butts of the 
bottom plating in the near vicinity of the sternpost. 
When associated with good workmanship these pre- 
cautionary measures seem to be effectual in so stiffening 
the stern against its local stresses as to prevent the 
loosening of rivets and the other indications of strain 
which formerly were observed so frequently at that part. 
Good workmanship is, however, still a sine gud non of 
efficiency there as elsewhere in a ship, and the best 
arrangement of material will avail little unless the fitting, 
countersinking, and rivetting are good. This is especially 
the case in regard to the junction of the bottom plating 
with the sternpost or stern frame. More than one total 
loss has been vemes | traceable to badly fitted and 
imperfectly countersunk stern plating. In fitting the 
twisted and flanged “oxter” and other plates to the 
sternpost it commonly happens that the rivet holes in 
the one do not coincide with those in the other, and the 
workmen iu such cases sometimes seek to reconcile and 
fair the holes by the use of the “gauge,” instead of by 
rivetting. Not only is this done, but at times no attempt 
is afterwards made to re-countersink the holes. In one 
instance of this kind the plating started off the stern- 
post under the vibratory influence of the screw propeller, 
and water was admitted, whereby the vessel was sunk. 
The importance of sound and well countersunk rivetting 
at the sternpost will be more distinctly realised when it 
is remembered that the form of the stern below the arch 
of the stern frame is such as to preclude the fitting of 
horizontal breast-hooks or crutches thereat, and con- 
sequently the union of the two opposite surfaces of 
bottom plating at the after part of the vessel is more 
dependent upon the rivets in the sternpost than is the 
union forward dependent upon those in the stern. 

Any reference to the stern stresses of iron and steel 
ships is not complete without allusion to the rapidly 
growing tendency to make stern frames of cast steel in 
place of wrought iron forgings. There can be no question 
of the capabilities of the mild steel manufacture in this 
respect, for sound and trustworthy castings of that 
material are commonly made by firms of experience and 
repute; but at the present stage, at least, of the manu- 
facture it is necessary to institute the most searching 
tests in order to insure that the — are sound, ductile, 
and properly annealed, so as to free them from any initial 
tendency to rupture though unequal contraction in cooling. 
Above the screw aperture the form of the vessel and the 
stresses to be encountered are such as not to impose any 
very serious difficulties upon the shipbuilder in efficiently 
combining his materials. The extension of all reverse 





frames abaft the aftermost transverse watertight bulk- 
head to the height of the upper deck is a development 
in the right direction which has been made during recent 
years. A frame spacing of 2ft. at the keel becomes more 
nearly 3ft. at the upper part of the stern, owing to the 
very convex curvature of the side at that part, and a 
height of 7ft. to 8ft. between the decks at the middle 
line involves a distance at the side measured along the 
frames more nearly approaching to 12ft. The necessity 
for additionally stiffening the framing at the overhang is 
therefore apparent, and this has been accomplished in the 
manner just indicated, or by the alternative method of 
introducing a double angle bar stringer at the middle 
height. The radiating frames of the stern are now 
usually more closely spaced than formerly, their distance 
apart at the knuckle being the same as that of the main 
frames at amidships. In other ways, too, the special 
necessities of the stern in regard both to form, modes of 
combination, and sizes of scantling, are receiving greater 
attention than was devoted to this part of the structure 
ere experience, especially with the employment of high 
steam powers, had shown that such was necessary. Ship- 
building is every year becoming more and more a pecu- 
liarly British industry, and it therefore behoves us to see 
to it that the ships we build develope in quality with the 
growth of the demand made upon our shipbuilders, and 
with the increase of experience in the performances of 
those already built. 








THE RACE TO EDINBURGH. 


“Tue race to Edinburgh” has become matter of 
history. On the last day of August the 10 a.m. express 
from Euston ran into the Caledonian Terminus, Edin- 
burgh at 5.57 p.m., or three minutes before time, drawn 
by Mr. Drummond’s locomotive No. 3553, and since that 
date racing has ceased, and the time allowed is nine 
hours, instead of eight. It is by no means impossible, 
however, that quicker running may be resumed next 
summer. It is stated, indeed, that the Great Northern 
Company contemplates the adoption of the Ramsbottom 
trough, in order that the run from King’s Cross to 
York, 188 miles, may be made without a stop. Be 
this as it may, the performances on both the Kast and 
West Coast during the month of August have been so 
remarkable and so novel in railway practice that notwith- 
standing all that has been written on the subject much 
remains to be said. 

On page 163 of our issue for August 24th will be 
found an article entitled “A Flight on the West Coast,” 
which gives what we may term a log of the run made 
from Euston to Edinburgh on the 17th of August. We 
give now profiles of the road. That from Euston to Car- 
lisle is unfortunately necessarily drawn to a small scale to 
fit the page. That of the Caledonian line from Carlisle to 
Edinburgh is more satisfactory, but either will serve the 
purpose of showing what was the character of the per- 
formance. In order to make the record complete we 
reprint the log of the run. Not the least interesting 
feature is the run from Euston to Crewe—-158 miles— 
without a stop. This was made by the Waverley, built in 
1863, at Crewe, from Mr. Ramsbottom’s designs. This 
engine is similar to, but rather more powerful than, the 


well-known Lady of the Lake, exhibited in 1862. The 
dimensions of the Lady of the Lake are as follows :— 
Diameter of outside cylinders ... 16in. 
Stroke of piston ... ... ... 24in. 
Diameter of driving wheels... 7ft. 7in. 
Length of wheel base ... .. 15ft. Sin. 
Area of grate ... a 15 sq. ft. 


Heating surface .. 1098 sq. ft. 
Tons cwts. 
Weight on leading wheels ... 9 8 





pe driving ,, jie Sn (Bei (Mot Oke 1 10 
“s ES eee 
Total weight ... ... 27 «=O 
Weight of tender ... 174 0 
Total weight 444 0 


So much interest attaches to the performance, that for 
the benefit of numerous readers of THe ENGINEER at home 
and abroad, who are not familiar with London and North- 
Western locomotives, we give on page 215 an engraving 
of the Waverley, which has 17in. cylinders. 

It will be seen that, judged by modern standards, this 
is a little engine. The weight of the four coaches 
composing the train may be taken at 80 tons. The gross 
load moved was therefore—allowing for the fact that the 
tender was not always full—about 120 tons. Of this total 
the engine weighed 224 per cent., a very small proportion ; 
but on the other hand, it must not be forgotten that the 
road to Crewe is nearly level. There are no really heavy 
banks, and the curves are of easy radius. The speeds 
attained were very high. It would occupy more space 
than we can spare to compare the speeds and the inclines 
throughout. Our readers can, with the materials which 
we have put before them, do that in such detail as they 
think fit. We may point out, however, that there are 
some small anomalies in the run. On the whole, the road 
rises the whole way from Euston to the thirty-first mile 
post. The run from Willesden to the thirtieth mile post 
was neverthelessmadein 28 min., thedistance being twenty- 
five miles, or at the rate of 53°57 miles an hour; seven 
miles of the distance are up 1 in 330. From the thirty- 
first mile post to the fortieth mile post is all down hill. 
The nine miles were run in 9 min. ; the major portion of 
the gradient is 1 in 330. The acceleration was 6°43 miles 
an hour. If, then, we assume that the inclines just 
balanced each other, the speed on a level should have 

RQ-n ; 
been. S57 + ©) = 56°78 miles an hour. This is pro- 
bably near the truth. Yet at first sight it appears 
that the inclines ought to have exerted greater in- 
fluence on the speed than they did. Between the fifty- 
fourth and sixtieth mile post is a rising gradient, 
averaging, say, lin 334. Yet the speed was very high. 
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PASSENGER ENGINE, LONDON AND NORTH-WESTERN RAILWAY. 
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The ten miles from the fiftieth to the sixtieth post was 
travelled in 11 min., or at the rate of 54°54 miles an hour. 
The sharpest run was from Tamworth to Lichfield, a 
distance of eight miles, traversed in 7 min., or at the rate 
of 68°57 miles an hour. A portion of the section is down 
hill, but a portion is uphill, as will be seen from the 
Fe ge Tamworth is 110 miles from Euston. The 

igh speed was due no doubt to the fact that a short and 
sharp descent was reached at the end of a falling gradient 
of about seven miles, From the 133rd mile post to the 
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alter cases, and an incline which is as nothing to one type 
of engine may be a very severe test indeed to another. 

It is noteworthy that the blower had to be kept 
on during almost the entire run ; without it the boiler 


would not make sufficient steam. The reason is not far | 


to seek. The great obstacle to the attainment of high 
velocities is the back pressure ; the trouble is not to get 
the steam into the cylinder, but to get it out. The engine 
must be worked very expansively, and the result is that 


the exhaust is not sufficiently violent to provide the requi- | 
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clusive of stops, was 56°11 miles an hour, and the greatest 


| speed registered on the journey was 65 miles an hour. 


The distance between Euston and Crewe was done at an 
average of 57°1 miles an hour. 

On the profile of the Caledonian section from Carlisle 
all the names of the stations are given, so that our readers 
will have no difficulty in comparing the road and the 
speed. It will be noticed, however, that the names on 
the profile are the official titles, while those which we 
have given are the names given in “Bradshaw,” and they 
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DIAGRAM OF RUNNING OF EXPRESS TRAINS, CALEDONIAN RAILWAY. 


148th post is all up hill. From Stafford, however, to 
Madeley, a distance of eighteen miles, the speed was 
fifty-four miles an hour. From Madeley to Crewe is all 
down hill, three miles falling at the rate of 1 in 177. 
The distance is eight miles, which was run in 9 min., or 
at the rate of 54'4 miles an hour. But it must not be 
forgotten that the train stopped at Crewe. Down the 
steep bank a mile was run in 55 sec, or at the rate 
of 65°45 miles per hour. When we bear in.mind how 
small a proportion the weight of the engine bore to 
that of the train, the whole performance was wonderful 
~-wonderful especially as showing the great climbing 
powers of the engine. It is true that, as we have said, 


none of the inclines is really severe; but circumstances | 


| Site draught. At a slower speed and with a heavier load | are not always identical. 


| the boiler would make more steam per minute. 


The engine, which we fully 
| illustrated in August, 1886, has cylinders 18in. by 26in. 


With the run from Crewe to Carlisle we have dealt | The single driving wheels are 7ft. in diameter, and the 


pretty fully already. The four-coupled engine used was | total weight of the engine is 42 tons, that of the tender, 


of a more modern type, and 


same standard as the class of engine known as the Prece- 


higher pressure than the coupled engines previously in 
use on the line, which were designed by Mr. Ramsbottom. 
On one day Mr. Webb had to run the train in a quarter 
of an hour shorter time than during the remainder of the 
month. The speed between London and Edinburgh, ex- 





much heavier than the | full, being 33°5 tons. 
Waverley. The engine was rebuilt in 1888, and is of the 


dent type, the first of which Mr. Webb brought out about 
thirteen years ago with a larger heating surface and a| at the rate of 42°35 miles an hour. 


The worst pull is up the Beat- 
| tock bank, up lin 88 for two miles, 1 in 80 for two 
miles, and 1 in 75 for six miles. The twelve miles 
| from Beattock to Elvanfoot were run in 17 min., or 

It is true that 





| there are two miles of falling gradient from summit 
to Elvanfoot, but, deducting this, we have ten miles done 
in 15 min., or at the rate of forty miles an hour, a wonder- 

| fully good performance. 

| In the interest which the race to the North has excited 
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the fact should not be overlooked that very fast time is 
made by the ordinary 10 a.m. train to Glasgow. Through 
the courtesy of Mr. Drummond we are enabled to publish 
the very interesting diagram which will be found on page 
215. Very few words are needed to explain it. Begin- 
ning on the left, we have the heights or vertical scale for 
gradients, next comes the duration of the run in hours; 
at the bottom of the diagram are the names of the stations 
and the distances. The lines on the diagram explain 
themselves. So far as we are aware, this is the first time 
that a diagram of the kind has been published. It sup- 
plies at a glance an immense amount of very interesting 
information. 

The run on the East Coast presented many interesting 
features. We are indebted to a correspondent for the fol- 
lowing particulars of a trip:—King’s Cross to Grantham, 
105} miles, in 106 minutes; Grantham to York, 82? miles, 
in 82 minutes; York to Newcastle, 80} miles, in 82 
minutes; Newcastle to Edinburgh, 124} miles, in 123 
minutes. This gives 392} miles in 393 minutes. As a 
matter of fact, the earliest time of the West Coast at 
Edinburgh was 5.38 p.m., but the East Coast on the 
3lst August got in at 5.27. The East Coast route, to be 
very exact, is 7 miles 24 chains shorter than West Coast. 
With regard to the performances of the two, our corre- 
spondent says :—“I consider that the East Coast had the 
advantage. True the West Coast route is harder after 
Carnforth, but the East Coast carried double the load. On 
every day except the last few days in August, their train 
had eight coaches well filled—on one or two occasions they 
had to leave passengers behind—with a great deal of 
luggage, whereas the West Coast route had four coaches, 
with little luggage, and about half filled.” This does not 
tally with our experience on the West Coast, and the 
Great Northern 6-wheeled coaches were lighter than the 
8-wheeled coaches on the West Coast. 

The log of the last day’s run by the East Coast route is 
as follows: King’s Cross, 10.0; 76}, passed Peterborough, 
11.17; 105}, Grantham, arr. 11.50, dep. 11.54}; 188, York, 
arr. 1.22}, dep. 1.49; 232}, passed Darlington, 2.334 ; New- 
castle, arr. 3.124, dep. 3.17; passed Berwick, 4.26; Edin- 
burgh arr. 5.267. A stop of 2min. was made at Selby, 
14 min. outside Ferry Hill, and two slackenings for 
signals near Chester-le-Street. Four consecutive miles 
were done in 47}, 47}, 47, 47 secs., or at the rate of 76°6 
miles an hour. 








THE NATIONAL ASSOCIATION OF COLLIERY; 
MANAGERS, 

On Friday afternoon, the first annual meeting of this association, 
which embraces members from all parts of the country, was held at 
the Midland Hotel, Derby. The proceedings commenced with a 
meeting of the Council, at which the articles of association were 
discussed, and other routine business was transacted, and it was 
decided to hold the next council meeting in Birmingham. At the 

meral meeting of members which followed, Mr. Samuel Alsop, 
M.E., of the Pinxton Collieries, Alfreton, first president of - the 
Association, occupied the chair, and amongst those present were 
Mr. W. Saunders, Derby, financial secretary; Mr. J. Bloor, Kil- 
bourn Colliery ; Mr. G. S. Bragge, Granville Colliery, near. Burton-on- 
Trent ; Mr. J. Drinnan, New Stapleford, Notts; Mr. J. W. Eardley, 
Derby ; Mr. T. Fisher, Sheepbridge ; Mr. S. Harrison, Ilkeston ; Mr. 
J. Hodges, Marlpool; Mr. W. J. Parton, Willenhall; Mr. W. 
Sutton, Loscoe Fields, Codnor; Mr. W. Wardle, Walsall, as well 
as gentlemen from Notts, Leicestershire, Durham, Cumberland, 
Lancashire, Shropshire, North and South Wales, Leeds, Rugeley, 
and other parts. The Council reported that the Association 
was progressing satisfactorily, and the number of members 
was increasing. Copies of the articles of the association had 
been submitted to the Board of Trade for registration, and would 
probably be shortly issued. The Council were of opinion that the 
quarterly meeting should be held at the centres—by invitation of 
the various branches, believing that greater interest would be 
taken, and more good result to the Association, and they urged 
upon those members who were unattached to any branch the 
importance of at once forming a branch in their own district— 
although the members might few. The President, in his in- 
augural address, cordially welcomed the Association to Derby, and 
trusted that their meeting would be one of pleasure, combined 
with instruction. He then took a cursory view of colliery manage- 
ment in the past and present, after which he stated that there were 
now 152 members of the Association, which was really a limited 
liability company, without any share capital, but with a guarantee 
for each member to the amount of 10s. above his subscription for 
the current year. Its aims had commended itself to many thought- 
ful colliery managers, and it was gratifying to him that Mr. Wm. 
Saunders, who had had great experience in mining matters, had 
consented to undertake the duties of financial secretary, and to 
allow his house, No. 67, Wilson-street, Derby, to be the registered 
offices of the Association. Most professions and occupations in the 
country possessed associations of their own, and it was also impor- 
tant that colliery managers should have a similar combination. 
It had not, however, been formed for the purpose of—neither did 
it anticipate—any interference, or the disturbing in any way of the 
relations between colliery manayers and their employers, but to pre- 
pare them for the better discharge of their duties, and by intercourse 
with their fellows to supply them with valuable information as to 
their mode of procedure in times of danger and difficulty. Its real 
objects were, as set forth in the articles of association, viz.:—(a) To 
improve the social, scientific, and intellectual position of colliery 
managers, and to support and protect their character, status and 
interests generally. (l) To take over the monies, effects, and 
liabilities of the present unincorporated Association known as the 
National Association of Colliery Managers. (c) To consider all 
questions affecting the interests of the Association, and to originate 
and promote improvements in the law, and to support or oppose 
alterations therein, and to effect improvements in administration, 
and for the purposes aforesaid to petition Parliament, and take 
such other steps and proceedings as may be deemed expedient. 
(d) To defend individual members, at the discretion of the Council. 
(e) To assist members to obtain suitable employment in cases where 
situations have been lost through circumstances over which such 
members have had no control. (f) To purchase, hire, or other- 
wise engage, for the purposes of the Association, any real or 
personal property, and in particular any lands, buildings, furni- 
ture, and effects, utensils, ks, newspapers, periodicals, instru- 
ments, fittings, apparatus, conveniences, and accommodation, and, 
so far as the law or the licence of the Board of Trade may from 
time to time allow, to sell, demise, let, or mortgage, or dispose of 
the same. (g) To invest and deal with the moneys of the Associa- 
tion not immediately required upon such securities, and in such 
manner as may from time to time be determined. (h) To borrow 
any moneys required for the purposes of the Association, upon such 
terms and on such securities as may be determined. (2) To do all 
such things as are conducive to attainment of the above objects or 
any of them. On the motion of Mr. Brain, of Gloucester, seconded 
by Mr. Heyes, of Wigan, a vote of thanks was accorded to the 
President for his address, and Mr. Alsop replied. Mr. Eardley 
(Derby) suggested that the next annual meeting should be held at 





Manchester, and after some discussion this was agreed to. The 
members then divided themselves into parties, and, accompanied 
by ladies, visited several places of interest, including the Derby 
Crown Porcelain Works, the Midland Railway Works, Messrs, 
Eastwood, Swingler, and Co.’s Works, the Old Silk Mill, Messrs, 
Davis and Son’s Works &c. A banquet and conversazione fol- 
lowed. 








GAS-HOLDERS WITHOUT UPPER GUIDE- 
FRAMING.! 
By Mr. T. Newsraaina, M. Inst. C.E. 

A PAPER on “The Guide-framing of Gas-holders” was read by 
Mr. W. Hi. Y. Webber, of London, at the meeting of the Gas 
Institute held in Glasgow in 1887, 

The author endeavoured to show that by a modification of the 
ordinary arrangement of bottom rollers, and by the addition of 
tangential rollers, the upper guide-framing, or the greater portion 
of it, might be dispensed with. The present paper is intended to 
describe a recent invention of Mr. William Gadd, of Manchester, 
by the application of which a gas-holder may be guided from the 
bottom curb ; the whole of the elevated framing being dispensed 
with, whilst at the same time the stress of wind or snow pressure 
upon the holder has the effect of producing greater rigidity in the 
structure. The weight of the guide-framing of gas-holders, as 
usually designed and constructed, if composed of wrought iron 
standards, slightly exceeds that of the floating vessel, and if of 
cast iron columns, the weight of the framing is greater still. It 
follows therefore that the cost of the guide-framing of a holder 
amounts to about one-half the cost of the complete structure. 
Various recent examples of gas-holders and their guide-framing, 
which the author has put together in the form of a table, may be 
quoted in support of this position :— 

Weight of Weightof Weight of 


Description. holder tank guide-upperguide- Total. 





or bell. framing. framing. 
Single lift holder, 50ft. Tons. Tons, Tons, Tons, 

dia., 16ft. high .. .. 18 3 17 38 

Do., 72ft. dia., 18ft. high. . 44 5 40 89 

Do., S80ft. dia., 20ft. high.. 47 5 50 102 

Do., S0ft. dia., 28ft. high.. 49 9 53 lll 
Two-lift os holder, 
SOft. dia , each lift 20ft. 

Daa” ks ak wi tee 70 6 82 158 
Do., S0ft. dia., each lift 

i 61 7 70 138 


sf 9 gree 
Single-lift holder, 100ft. 
dia., 24ft. high .. .. 66 7 75 148 
Two-lift telescopic holder, 
120ft. dia., each lift 24ft: 
_ Ge ptaieieeatans Tr 12 86 205 
If the upper guide-framing of a gas-holder could be dispensed 
with altogether a saving of about 50 per cent. would be effected. 
Mr. Gadd’s invention for dispensing with the elevated guide- 
framing consists in placing the channel or other guides within the 








tank at an angle, like the thread of a screw, instead of in the | 


vertical plane, as has hitherto been the invariable practice. The 
guide-rollers attached to the bottom curb of the holder are ranged 
either radially or tangentially with the sides of the vessel; and as 
they work in the channel or rail guides provided for them, a helical 
or screw-like motion is communicated to the floating vessel as it 
rises and descends in the tank. The arrangement is shown in the 
accompanying figure. 
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The guides attached to the tank sides may be placed at any 
angle from 45 deg. upwards. So long as the rollers are free to 
move within the guides, it is impossible that the holder can tilt so 
as to get out of the vertical; the tendency of wind or other 
pressure exerted against the sides or on the roof of the vessel being 
to produce what may be described—imperfectly, however—as a 
locking action, which will sustain the holder in the upright posi- 
tion, however great the strain, within the resisting strength of the 
rollers and their carriages. Whilst this locking or gripping action 
gives rigidity to the vessel, enabling it to resist the overturning 
force, the rollers are perfectly free to rise and descend within the 
guides. 








ARMOUR PLaTEs.—The Government, as is pretty well known, are 
at present experimenting with all-steel armour plates, to ascertain 
their power of resistance against the new stee! projectiles, All the 
plates are of uniform dimensions and thickness, viz., 8ft. by 64ft., 
104in. thick. Theyare fired at by a6in. diameter breech-loading gun, 
with a charge of 48 lb. of powder, the projectile being a 100 lb. 
Holtzer ionivent stee] shot. Two compound armour companies have 
each sent a steel plate, and Messrs. John Spencer and Sons, New- 
burn Steel Works, Newcastle-on-Tyne, have sent a third. The 
fourth of the series of trials took place on the 6th inst., the plate 
being made by Messrs. Vickers, Sons, and Co., River Don Works, 
Brightside, Sheffield. The trial was made on board the Nettle at 
Portsmouth. At the first shot, the point of the projectile penetrated 
as far as the wood backing, and was driven out again by the elasticity 
of the steel with such force that the shot struck the bulkhead 
through which the gun was fired. Merely slight cracks were made 
round the hole by the projectile. The second shot—also a Holtzer 
—did not penetrate to the backing, as far as could be seen; it 
rebounded in the same way as the first one, causing a slight crack 
at the top end of the plate. The third and fourth rounds were 
with Palliser 98 1b. cast iron chilled shot, which went to pieces; 
and the fifth shot, another Holtzer, was also sent back to the 
front, after making a slight penetration in the wood backing. 
These results were considered very satisfactory by those who wit- 
nessed them. The shot seemed of unusually good steel, as only 
one appeared seriously distorted by the work. If Messrs, Vickers, 
Sons, and Co,. take to armour-plate making, their establishment 
will become a veritable arsenal. They make steel shells; they are 
now putting down plant for the production of finished ordnance— 
having contented themselves ~ 4 to the present with supplying the 
steel for the oye with this solid steel plate they bave 
given proof of their ability to supply armour. 





1 Manchester District Institution of Gas Engineers, 








LETTERS TO THE EDITOR. 
[We do net hold a eee ‘ the opinions oy our 


GRAPHIC STATICS, 


Sir,—Kindly allow me, through the medium of your journal, to 
set forth a short and convenient proof of a theorem in my work 
on “Graphic Statics,” the necessity for which I cannot’ better 
explain than in the words of a professional correspondent, who has 
just drawn my attention to the omission, It will serve as a warning: 
to other authors who may be greene J works on the same subject, 
My correspondent says:—‘‘I take the liberty of drawing your 
attention to a point in the demonstration of the very important 
theorem in paragraph 3 Chap. I of your work on ‘Graphic and 
Analytic Statics,’ which is not demonstrated, and which it is 
assumed the reader will grant, although it is by no means an 
obvious one. . . . I trust you will excuse my calling your 
attention to the point ; but since the later parts of the work are in 
many instances founded on the theorem in paragraph 3, the 
demonstration could hardly be too clear on points which the reader 
would be tempted to question rather thanconcede.” For the infor- 
mation of your readers who may be unacquainted with the work, I 
may state that the theorem in questionis: Given the five sides of a 
six-sided figure, al dea, respectively parallel to the five sides of a 
similar six-sided figure, a!b'd'ela!, to prove the sixth side, bd 

lel to the sixth side 'd!, It will be observed that the point dis 

e point of intersection of lines ad and Jd upon the line ec, and 
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that in the limiting positions the line bd coincides either with 
or be. Now we have 
dicl en Abel A dhe 
dd” adbia ( Ache 
Let us for the moment assume that /d and b!d! are parallel 
then 


de 
and os 
ec 


j : Iflel ; 
dicl “ de 3 or by above Ad hl¢ aa A dh« : 
elcl ec A ebict A ebe 
or by transposition, 
Added _ A dbicl 
Adbe Ache’ 
a constant ratio. Therefore, if bd be parallel to /'d! in any one 
position, it will be parallel in all. But in the limiting positions 
of id we have be parallel to /'¢!, and bc to b'c! ; hence, bd is always 
parallel to U'd!. 

Some of your readers may be able to supply other proofs. The 
one here given suggests itself to me on the spur of the moment as 
very much in barmony with the spirit of modern geometry, which 
has a tendency to emancipate itself from the bonds of the older 
and more circuitous methods, 

But those who have not given much attention to modern methods 
will readily recognise that, owing to the similarity of the figures 
eabceand ela! b'clel, and the admitted parallelism of ad to ald! 
in all positions, the rays ad and a'd' revolve at uniform rates 
about their respective centres a and a'; that is, describe equal 
angles, and also cut off similar intercepts on the lines dc and d'c!, 
in equal times. Hence—Euclid VI. 2—if the lines ) d and }'d! are 
parallel in any one position, they will be parallel in all. This will 


explain why the ratio oe is, as stated above, a constant ratio. 
c 
September 4th. R, H. GraHam. 


THE DYNAMICS OF A PARTICLE, 


Sir, -‘‘ Miner” ends his last letter by questioning the statement 
with which he began his first—the notion that the total energy in 


M V2 


amass of moving air is represented by the formula Tex- 


plained that the energy is expressed by M (+ + JeT), where 
g 


Jc = dynamical specific heat at constant volume = 130 foot-pounds, 
and T = absolute temperature. He perverts my explanation into 
a statement that three-fourths of the power of the engine is wasted 
in eddies, Unless he is a real miner, working in a very low level, 
he should understand that the energy of molar motion is not the 
only form of energy. In his original problem the sectional area of 
the trunk is doubled, and the velocity of the air reduced to one- 
half. The volume is therefore the same at the two sections, also 
the sum of the molar and the thermal energy must be constant, 
and the temperature increase so as to store the difference of molar 
energy according to the specific heat at constant voiume, as stated 
in my letter. The temperature is accordingly increased 117 + 130= 
0°9 deg. F. under the conditions of the problem. 

If the total power applied to the fan were such that its therma 
equivalent would raise the temperature of the air 1°05 deg. F., and 
the efficiency of the fan were 80 per cent., the temperature would 
be unaltered when the velocity is 100ft. persecond. That is, 100ft. 
per second is equivalent in energy to a rise of 1°05 x 0°8 = 0°84 
deg. F. It is important to observe how very little change of 
temperature is necessary to store up a great amount of energy— 
hence the economical advantage of low velocities in ventilation. 
A more accurate writer would have given only the first velocity 
and the two sectional areas, and the current a steady adiabatic 
stream. ‘The solution for this is given by Professor Unwin’s 
formula— 


V2 - VP _ al 1 { _ (Po) y-1 \}- P, 

29 GQ, tye . (2) 2 G,’ 
where the suffixes refer to the two sections, G = weight of a 
cubic foot, and y =1°4. If we begin with air at 46 deg. F, ; then 

V, = 100; pp =144 x 15 = 2160; 4, =125; = pv = 27,000; 
V_ = 49°796 ; p. = 2172°65 3 vq == 12°449 5 pg vy = 27,047; 
the rise of temperature is therefore 47 + (183-130) =0°886 deg. 
Mr. Cherry will observe that the volume is diminished, not 
increased. Molar energy cannot be converted into increase of tem- 
perature by expansion, but only by compression, T. I, Dewar. 
721, Commercial-road, E., Sept. 8th. 





Sir,—In reply to Professor Dewar's‘etter in your last issue, the 
equation a m = F — R will not bear an iota of the oe 
he attributes to it, It simply directs how to measure an unbalanced 
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force. If there were no unbalanced forces the equation would have 
no proper significance, Does. Professor Dewar mean to affirm that 
every force acting on a body is balanced by an equal force acting 
on the same body? I can attach no other meaning to his words, 
but will wait till he has had time to read them in print and supply 
any necessary explanation before making further comment. As to 
« Miner’s ” query—(1) His arithmetic is wrong. Air passing at a 
velocity of 88ft. per second through an orifice 10 square feet in 
area does not represent 80-horse power, but ver, considerably less, 
(2) He asks why the eddies only ‘‘run away with the power” when 
the trunk is larger at the top than at the bottom, e ‘frunning 
away ” of the power, or, as it is better expressed, the dissipation 
of the energy, takes place equally whether there be an enlarged trunk 
or no trunk at all, only in the one case it takes place partly in the 
trunk and partly outside it, and in the other wholly in the external 
atmosphere. (3) He doubts the existence of eddies, pulsation, &c., 
in the effluent air. Their existence may be demonstrated experi- 
mentally by anchoring fine threads in the course of the current. 
(4) He doubts whether the expression * - really represents work, 
In one sense it represents work, and in another energy, or the 
capacity for doing work. Energy, like matter, is indestructible. 
If at one part of his trunk he finds it present ina iven sensible 
form, and at another re diminished, it is to be sought for 
in some transformed form. If his outlet pipe were, as I have 
previously stated, frictionless and non-conducting, and of sufficient 
dimensions, the missing energy, we know from experiment, would 
finally reappear in the form of heat. With a short trunk, such as 
“Miner” describes, the missing energy is to be sought in pulsa- 
tion, eddies, differing velocities of different parts of the current, Xc., 
or ina potentis! form, as increase of pressure due to the tapering 
of the trunk. 

There has been a slight error in printing my last letter. The 
sentence commencing ‘* Assuming that” should read; ‘‘ Assuming 
the mean pressures in both pipes to be substantially cqual, the 
excess initial motion,” &c. HENRY CHERRY, 

Birmingham, Sept. 9th. 


Sin, —The question raised by ‘‘ A Miner” at the end of his letter 


—is the formula - rv a true measure of energy ’—is one of con- 
y 

siderable importance, The answer is, that it may or may not be a 
true measure of energy, according to the sense in which the word 
energy is used. 

The meaning of the formula is very simple. Given the velocity 
of a falling body in feet per second, and we find the height from 
which it has fallen by dividing the square of the velocity by 64°4, 
and we then say that the energy possessed by the body is repre- 
sented by —. its weight by the height. But there is a 
tendency to confound energy with work, which is quite another 
thing. Let us take the case of a pound weight, which falls from a 
height of 155°28ft. Its velocity will be 100ft. per second, and its 
energy will be 15528 foot-pounds. The work which it is capable of 
yerforming is equivalent to raising 1]}b, 155°28ft. high, or 155°281b. 

ft. high; and this it is assumed to be able to do regardless of the 
time spent in doing it. This is not true for the falling body. 

Let us suppose that one pound weight falls in two stages. Its 
velocity at the end of each will be a little over 71ft. per second, 
instead of 100ft. Put in another way: we may suppose that, instead 
of dividing the work into two stages, we use two weights. The 
case then stands thus: We have one pound moving at a velocity 
of 100ft. per second, representing an energy of, omitting fractions, 
156 foot-pounds. In the second case we have double the weight 
moving at a velocity of, omitting fractions, 72ft. per second, repre- 
senting the same energy, 156 foot-pounds, 

If, however, we take the time element into account, we shall see 
that the energies in the sense of work are not the same. Let us 
suppose that in both cases the work is done in the space of one 
foot. The single pound moving with a velocity of 100ft. per second 
can raise 156 1b. through one foot in th part of a second ; but the 
two pounds moving at 72ft. per second will require th of a second 
to raise 156 1b. one foot. It is clear, therefore, that the work capa- 
city of the two pounds is to the work capacity of the one en 
36 is to 50. But mathematicians say the energy is the same in 
both cases. What would be thought of an engineer who said that 
the energy of a steam engine indicating 36-horse power was the 
same as that of an engine indicating 50-horse power! It is clear 
that the word energy must be very clearly distinguished from work. 
Unfortunately, however, it is often defined as ‘‘capacity for 
doing work.” 

To apply this to the fan. The method of calculation of energy 
adopted by ‘“‘A Miner” appears to me to be erroneous, and the 
letters of Mr. Dewar and Mr. Cherry are devoted to explaining 
away what does not exist; that is to say, no such loss of ‘‘ work” 
—which is the proper word to use—takes place in the trunk, as 
“Miner” seems to suppose. I fear I have not made my meaning 
quite clear, but I fear yet more to take up your space with mere 
words, W. M. Junius. 

Stafford, September 11th. 


Sirk,—Experiment has abundantly proved that the energy of a 
moving mass varies as the square of its velocity, and that arrest of 
motion causes heat. Therefore I cannot see that your corre- 
spondent ‘‘ Miner” is justitied in calling the letters of Messrs. 
Cherry and Dewar either vague or absurd. I will leave these gen 
tlemen to defend themselves, for I am no authority on the laws of 
fluid motion ; but I would like to say that to me ‘“‘ Miner” seems 
to be stumbling against that feature of fluid motion to which organ 
pipes and injectors and blast pipes owe their possibility. In all 
these cases energy is liberated by fluid pushing out of a smaller 
tube into a larger one. Sound results in the case of the organ 
pipe ; motion of surrounding fluid results in the two other cases. 

If ‘“‘Miner” will cut louvred openings of, say, 5 square feet 
total area in the sides of the tapering neck that connects his 
10 square feet fan mouth with the 20 square feet tube, he will 
probably find that so much of the external air will be sucked in 
through the louvres that the current in the 20 square feet tube will 
have a velocity of about 62ft., instead of 44ft. per second. If so, 
Messrs, Cherry and Dewar's assertions would be proved true. If 
a ” tries this experiment, I would be glad to know the 
result, 

Iam surprised that there is any difference of opinion between 
Mr. Dewar and myself. The statement in my letter of July 20th, 
which he finds fault with in your current issue, was as follows :— 

Students seem to think that the phrase, action and reaction are 
equal and opposite, is the same thing as saying that every force is 
balanced by an equal and opposite force. This latter phrase is 
absolutely true in statics, but in dynamics it is quite otherwise, 
because there part of the reaction is always due to inertia. Now 
inertia is nota force.” Surely this is undeniable. Does Mr. Dewar 
think that inertia is a force?” A force is anything that causes, or 
tends to cause, motion, Does inertia ever cavse motion ? Surely 
it always merely conserves it, and yokes it with time. 

This is really the point where students are puzzled. I maintain 
that if I give impulse to a cannon ball at rest ona table, I feel a 
resistance, due, not to any ‘‘force” in the ball, but to the inertia of 
the ball; but this resistance simply resists. It has no direction, 
it does not push Lack against me, however small be the force I 
apply and however massive be the ball; if there be no friction the 
impulse that I give will move the ball. Surely, therefore, there is 
no “force” resisting me. If Mr. Dewar calls inertia a force, surely 
he is alone in doing so. Wm. Muir. 

5, Angel-place, Edmonton, Sept. 10th. : 





, Sir,—In reply to “Miner's” appeal in your ublication of 7th 
instant, I would offer the ielentens ex snl a ett 

1. The energy of the flow of air at the bottom of the chimney of 
& properly shaped fan is at the top chiedy stored up in additional 





“pressure” or spring of the air, and the energy of flow at the 
mouth of the chimney is lost. It should, as much as practicable, 
be converted into “‘ pressure” before leaving the chimney. 

2. Let ‘* Miner” put into the mouth of the chimney some white 
materials heavy enough to withstand the upward flow of air, but 
not such as to sink rapidly; and he may then have a view of the 
eddies, if there are any. 

3. The work done by a properly made fan is about double of 
what is accounted for by the velocity at the foot of the chimney. 
The pressure there ought to show about one-half of the whole 
increase of pressure gained by the work of the fan. 

Glasgow, September 8th. ANOTHER MINER. 





HISTORY OF THE BRAKE, 


Sir,—Referring to a note in your issue of last Friday, I cannot 
agree with the reverend gentleman who translates ‘‘ sufflamen” as 
‘*brake ;” and in my humble opinion he has not succeeded in con- 
vincing us that the brake was already known among the Romans. 
The occurrence of the word in the writings of Juvenal and Pru- 
dentius only proves that the ancients had some device for check- 
ing the speed of a vehicle, but it might have been a skid, a sprag, 
or perhaps a chain or rope, and not a brake in the modern sense. 
Unfortunately an analysis of the word does not assist us; and 
though flamen in its meaning of ‘‘blast”—its other meaning is 
‘priest ’—is derived from the verb flare = to blow, we must be 
careful not to accept the derivation of sufflamen from sufflare. 
Some wag might feel inclined to tell us that Juvenal alluded to an 
air-brake, and that Westinghouse only reinvented what was known 
more than 1800 years ago. The corresponding verb is sufflaminare, 
which is used figuratively by Seneca in the following passage :— 
‘Tanta illa erit velocitas orationis, ut vitium fieret. Itaque D. 
Augustus optim? dixit, Aterius noster sufflaminandus est: adés 
nedum currere, sed decurrere videbatur, nec verborum tantum illi 
copia, sed etiam rerum erat.” (Declam.) That is, the gentleman 
referred to talked so much and so fast that we were obliged to put 
a spoke in his wheel. LL. K. 

Westminster, September 10th. 





PETROLEUM ENGINES. 


Sir,—In their letter appearing under the above heading in your 
issue of the 7th inst. Messrs. Priestman do not give facts or figures, 
and content themselves with expressions of opinion. They say:— 
‘*Tf our friends like to use petroleum spirit, ra is no reason why 
they should not obtain the same, or even better, results with our 
engine as can be got by using any other engine which is worked by 
naphtha or shale spirit.” We believe there is every reason ; and 
as it would be interesting to know the actual results obtained by 
the Priestman engine when using naphtha or shale spirit, we irivite 
Messrs. Priestman to a public trial of their engine with Spiel’s. 

We have worked Spiel’s engine with ordinary petroleam— 
sp. gr. ‘800—but the results obtained, like those of Messrs. Priest- 
man, were so very poor, and the smell and smoke so objectionable, 
that we abandoned all idea of using beavy oil, and do not recommend 
the purchasers of Spiel’s engines to adopt it. 

As to there being any danger in using naphtha as it is used in 
Spiel’s engine, it is altogether mythical. Naphtha is inflammable 
no doubt ; but so are the heavier oils when subjected to a higher 
temperature, and in Priestman and Spiel’s engines the higher tem- 
perature must in both cases be reached before ignition takes place 
and the engines start. The Priestman engine has to be heated 
previous to starting ; but Spiel’s engine, using oil of a specific 
gravity of ‘730, does not need this, and can be started instantly. 

Spiel’s engine is in reality safer than a steam or gas engine, and 
certainly quite as safe as Priestman’s ; indeed we should say that 
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upon this point there is not much to choose between them, except 
the fact that something like 200 of Spiel’s engines are now at work 
in England and abroad, some of them for over two years, and we 
do not know of a single accident or mishap of any kind having 
taken place. 

Shale spirit or naphtha, suitable for working Spiel’s engines, can 
readily be had almost anywhere, and we will undertake to relieve 
purchasers in this country of any supposed difficulty, either in pro- 
curing or storing the fuel. 

Spiel’s engine has now been successfully applied toa great variety 
of purposes, including electric lighting and pumping underground 
in mines—two of the severest tests to which motors of this class 
could be put. 

We inclose for your information an original diagram taken a few 
days ago from a 6-horse power nominal engine working the sewage 
pumps and lime-mixing machinery at Normanton Sewage Works. 

Suffolk Works, Birmingham, A. SHIRLAW AND Co. 

September 11th. 


COMPOUND ENGINES WITH PROELL GEAR, 


Sir,—I trust you will allow me to make some corrections and 
additions to the description of the compound engine with Proell 
gear, which you gave in your issue of the 7th inst. The engine 
which you describe is only one of a pair, working side by side. It 
was constructed by Dr. Proell, of Dresden, and the expansion gear 
used in this instance is the so-called ‘‘ compulsory gear ” invented 
by Dr. Proell, which is with advantage used on engines of large 
dimensions, where a trip action might be dangerous or incon- 
venient. The valves in this gear have no free fall, but while 
opening or closing are rigidly held and compulsorily moved by the 
mechanism, and therefore the engine works silently and without 
shock, The engine in question, which has been executed by the 
Russian Government Engineering Works at Perm, is designed to 
indicate 900-horse power as a normal !oad, and isstrong enough to 
work up to 2000 indicated horse-power. ‘The steam consumption at 
the normal load is guaranteed not to exceed 16 lb. per indicated 
horse-power perhour. The sole licence for this system of expansion 
gear in England has been secured by Messrs. Thwaites Brothers, 
of Bradford, who are prepared to tender for engines of this type 
up to any power, 

HERMANN Kuang, Agent for Dr. Proell. 

London, September 11th, 


THE PENNAR BRIDGE, 


Sir,—I noticed an article headed ‘The Pennar Bridge,” in 
your issue of the 20th of July, which is calculated to create a very 
false impression. The facts are as follows:—In 1874 two masonry 
piers of the old Pennar Bridge were undermined, and fell, owing 
to an exceptionally heavy flood and insufficient foundations, The 
piers were temporarily replaced, and all traffic is still carried over 
the old bridge. A few years ago it was decided to build an 
entirely new bridge on cast iron cylinder piers, sunk to the rock, and 
this bridge is now under construction. ere has never been the 


faintest suspicion of anyone ever having accepted bribes to pass 
inefficient workmanship or materials, and the only circumstance 
which could have given colour to your statement is that we 
prosecuted two divers employed: on the new bridge, who were 
alleged to have accepted bribes from men employed under them, 
and two inferior native subordinates, who entered overtime for 
coolies not entitled to it. W. R. Rosrnson, Chief Engineer. 
Madras Railway Company, Chief Engineer’s Office, 
Madras, August 18th. 


THE NEW PATENTS BILL. 


Sir,—I do not imagine that many of your readers will subscribe 
to the system of a close profession for any body of self-established 
scientific and engineering judges and —— yet such is the 
proposal now definitely awaiting the final stage in the House of 
Commons respecting patent agents, the first clause of the Act 
declaring that ‘‘ After the first day of July, 1889, a person shall 
not be entitled to describe himself as a patent agent, whether by 
advertisement, by description on his place of business, by any 
document issued by him, or otherwise, unless he is registered as a 
patent agent. . . Any person who proves that on the first day 
of July, 1888, he had for twelve months been practising in the 
United Kingdom as a bond fide patent agent shall be entitled to 
registration as a patent agent. . Any person describing him- 
self as a patent agent in contravention shall be liable to a fine of 

20.” 


A patent agent should be conversant with the peculiar subjects 
that he may have to cover in the specifications that he is 
called upon to draft; but how can such a course be possible when 
the existing agents are allowed to close their ranks against all 
comers, whatever their experience and special training may have 
been? It is sufficient that those new comers were not in practice 
upon tbe first day of July, 1887, and therefore they can know 
nothing that will in any way be useful for a patentee. Why such 
a date as July, 1887, is fixed it is hard to divine; for if July, 1887, 
why not any other July, for that matter? Should this Act be 
allowed to pass without amendment next November, then 
engineers will be precluded from giving assistance to inventors, 
and they will be shut out from doing that which no ordinary 
patent agent can possibly do, namely, enter into all the details of 
a technical patent. Surely some determined stand will be made 
by presenting a petition against the imposition without further 
delay, ere it is too late. A.M.I.C.E. 

Commercial-chambers, 13, Temple-street, 

Birmingham, September 12th. 





A NEW STEAM ENGINE. 


Sir, —I had not intended writing further in this matter, but as 
Mr. Turner has superimposed my total efficiency diagram for six 
expansions over another of his for twelve expansions, totally uncon- 
nected with it, and endeavoured to draw conclusions therefrom, 
I must stil] affirm that the only expansion curve that can be drawn 
suitable to his case is the stepped line of that diagram which passes 
from the point of cut-off through the point of terminal pressure, 
and any other compensating curve is inadmissible. Practically, 
an efficiency of 524 per cent. under the expansion curve for a first- 
class triple expansion engine is reducing it some 20 per cent. below 
its value, for if this low estimate were the case the triple expan- 
sion engine would not have proved itself the practical success it has 
done, and its high percentage of efficiency insure it not being sur- 
passed to any great extent by any engine using the vapour of 
water as an expansive agent. My motive in dealing with the 
matter was to uphold the multiple compound engine from the 
unfair handicap Mr. Turner subjected it to. W. §, 

Liverpool, September 11th, 


ACCELERATED SERVICE TO EDINBURGH—EAST COAST ROUTF, 


Sir,—Regarding the statements in several of the daily papers as 
to the relative speeds of compound and non-compound engines, we 
beg to inform you that we have authority for stating that the 
shortest time taken by the non-compound engine from Newcastle 
to Edinburgh, a distance of 125 miles, was 131 min., and by the 
compound 128 min.; same weight of train, and under similar 
circumstances. 

We think comment on these figures needless as regards speed, 
and as to fuel, the economy has already been fully established ; 
and the fact that 250 engines are now built on this system shows it 
as beginning to be appreciated. TAITE AND CARLTON. 

Metropolitan-buildings, 63, Queen Victoria-street, 

London, September 12th 





ASBESTOS, 


Sir,— We have just noticed the following paragraph in your 
edition of August 3lst :—‘‘ The total production of asbestos in the 
United States last year hardly exceeded 150 tons, worth 4500 dols. 
In addition, several hundred tons of fibrous actinolite were used for 
weighting paper.” Doubtless, you refer to the raw product, but, 
as by the word production many might include the manufactured 
article, we should be glad if you would publish this explanation. 

All the best raw material comes from Canada, but the United 
States are by far the largest manufacturers in the world drawing 
their supplies of crude from the Canadian mines. 

88, Leadenhall-street, WITTY AND WYAatTT. 

September 11th. 





STEEL FORGINGS, 


Sir,—In looking over one of your back numbers of THE ENGINEER 
I saw a letter complaining about the trouble of getting small 
forgings. I beg to say that I am sending out small forgings on the 
principle that your correspondent has set forward—viz., a price per 
forging—and not by weight, and I have made for one firm in 
London 13,000 during the last five years ; and I am at present send- 
ing out a quantity of forgings that were formerly turned. But 
they are now used just asI deliver them. They wear much longer, 
and I get a good price for them, as they are made in special tools. 

Shettield, September 11th. J. C. STRINGER. 





ROPE PULLEYS. 


S1r,—In reference to your account on the 17th ult. of the visit 
of the Institution of Mechanical Engineers in Ireland tc the Falls 
Foundry, permit meto correct a statement ascribing theintroduction 
of rope pulleys to those works, Rope pulleys were made in Dundee 
in the year 1850, and were used at the construction of the harbour 
at Broughty Ferry, near Dundee, at that date. The designer and 
manufacturer of these pulleys was, I believe, Mr. David Mudie, of 
the firm of Gourlay, Mudie, and Co., Dundee. 


Dundee, September 8th. W. B. THomrson. 








HERTFORD.—Major-General C. P. Carey, Local Government 
Board Inspector, held on Monday, the 3rd inst., an inquiry in the 
Court House, Hertford, to consider an application made to borrow 
the sum of £350 for new flood-gates, &c., and other river works in 
connection with the water power lately acquired by the town for 
extending and improving the water supply. Mr. Russeli Austin, 
C.E., of Hertford, attended to explain the scheme on behalf of the 
Town Council. A second inquiry also took place as to a further 
application to borrow £2500 for the erection of a covered market 
and street improvements, &c. Mr. R. Blomfield, and Mr. W. H. 
Wilds, Borough Surveyor, joint architects, attended, and gave 





evidence in support of the application, 
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ELECTRIC 


DOG CART. 


MESSRS. IMMISCH AND CO., LONDON ENGINEERS. 


AN ELECTRIC DOG-CART. 





TRIAL was made on Wednesday at the skating rink, St. Paul’s- 
road, Camden Town, of a electric dog-cart, built by Messrs. 
Immisch for the Sultan of Turkey. In appearance the vehicle does 
not differ from an ordinary four-wheeled dog-cart with the shafts 
removed, and in this respect the design is perhaps open to 
criticism, as something might have been done to take off the 
uncompromising squareness presented by the splash-board, and 
so give the appearance of a carriage specially adapted for the 
new mode of propulsion. The motor, which is placed in the 
centre of the body of the vehicle, is of Messrs. Immisch and Co.’s 
l-horse power type, a current of 20 ampéres with an electro- 
motive force of 48 volts being used. Motion is communicated 
to one of the hind wheels by means of a small pinion on the 
main shaft of the motor working into a pitch chain, which passes 
over a series of L-shaped plates attached at intervals to the 
inner face of the rim of the wheel, so as to constitute in effect a 
driving pulley for the pitched chain to act upon. It was stated 
that the motor could be reversed so as to back the vehicle. 
The power is stored in twenty-four small accumulators of 
special type, occupying the space under the seats, and said to be 
sufficient to propel the vehicle at a speed of about ten miles per 
hour for five hours; but at the trial nothing more than a few 
runs round the rink was attempted, sufficient to afford the 
visitors present the opportunity of having a ride, and no great 
speed could be attained, on account of the confined space and the 
consequent necessity for frequent sharp turns. The steering is 
effected by a shaft projecting through the footboard, and 
furnished with a hand-wheel. On the lower end of the shaft is 
a pinion, which takes into a ring of teeth on the fore carriage. 
The brake is actuated by a lever, placed in a convenient position 
for the driver’s foot, and the switch for turning on the power 
is attached to the splash-board. The total weight of the 
vehicle, all complete, is about 11 cwt., the accumulators 
weighing about 7 cwt. The carriage appeared to run very 
smoothly, and to be under perfect control, although the opera- 
tion of backing was not shown during the time of our visit. 








THE JUPITER LIGHT. 





THE accompanying engraving illustrates a new “ industrial ” 
light now being introduced by the Harden Star, Lewis, and 
Sinclair Company, Cannon-street. It is intended to answer the 
same purpose as the well-known Lucigen. 

The principal feature of the Jupiter lamp is the mode of 
vaporising the oil and preventing its escape in the form of 
spray, at the same time producing complete combustion, and 
giving a powerful and brilliant light. The lamp is lighted and 
controlled in the following manner:—A small quantity of spirit 
is poured on the surface of the heavy oil contained in the well 
of the lamp. This well is connected with the tank or reservoir 
of oil, which gives an uninterrupted supply; a light is then 
applied and the radiating covers put on. 
then turned on, which, passing by means of a small jet through 
the centre of the flame and over the surface of the oil in the 
well, assumes a high temperature, and also_produces an induced 
current, which raises the gas of the heated oil, and at the same 
time draws in the necessary supply of air to complete perfect 
combustion and produce a brilliant light. 

It is claimed that this invention completely overcomes the 
defects of other systems, for the reason that as there is com- 








plete combustion, no oil can possibly pass away in the form of 
spray, which in practice has been found to be a very serious 
matter, as oil spray has in a gale of wind been known to be 


carried many hundreds of yards, and damaging all property | 


that came within its reach. 














The compressed air is | 


THE JUPITER LIGHT. 


The power required to work the Jupiter consists of a com- 
pressor and receiver, 2-H.P. being sufficient to provide com- 
| pressed air for lights equal to 10,000 candle power. The oil 
| used for giving this brilliant light consists of common creosote 














oil, crude petroleum, or any other heavy hydrocarbons, which 
can be purchased at a very low price. 

The photometric power of the Jupiter varies as required from 
100 candle power to 2500 candle power. The consumption of 
oil ranges from half to two gallons per hour. 








THE MANUFACTURERS’ FILTER. 





To meet the requirements of many manufacturers who require 
large quantities of filtered water, Messrs, Slack and Brownlow 
Manchester, have numerous experiments on a large scale, ex- 
tending over a long time, and have adopted the form of filter 
shown by the annexed engraving, for purifying dirty river and 
canal water for bleachers, dyers, cotton spinners, and in manu- 
factories where a plentiful supply of pure water for steam boilers 
and works is of the greatest importance. The construction of 
this filter is simple, and the carbon may be cleansed periodically 
by employing the reverse action with which each filter is fitted, 
The outer case is made of cast iron lined with vitrified enamel 
so that the water can receive no contamination from any crude 
metallic surface ; the carbon is contained between two perforated 
plates similarly protected by enamel, and the whole bolted 
together, as shown. 

Unfiltered water enters from the main at C, and ascending 
through the carbon into the filtered water chamber, is drawn 
off filtered from the tap A. When unfiltered water is required 
for special purposes it can be drawn from the tap B, thus saving 
the filter, as far as possible, from unnecessary use. The tap D 
is used only for cleansing. By closing taps C and A, and opening 





FUTEREO WaTte 


taps D and B, the action of the filter is reversed ; thus, toa 
large extent, flushing impurities collected on the under surface 
of the carbon. The carbon used in these filters is granulated 
and compressed, and is graduated as to grade so that the finest 
layers of the carbon are towards the centre. In this way the 
carbon acts most efficiently whether the water passes upwards or 
downwards. The cvarser outer layers act mechanically, as well 
as tosome extent chemically, and remove the greater part of 
the impurities from the water, leaving the fine carbon clean for 
along time to do only the final filtration. The holes in the 
perforated plates at the top and the bottem are not made nearer 
to the outside than from lin. to 2hin., according to the size of 
the filter; and Messrs. Slack and Brownlow’s very extensive 
experience has proved that this arrangement of carbon in the 
filter acts with complete success. The engraving shows the 
construction of the smaller and medium sizes, but the very 


| large filters are made up much on the same system. 








FOUNDRY PLANT FOR NEW SOUTH WALES. 





Wirtu the engravings on pages 219 and 222 we commence the pub- 
lication of engravings of a set of foundry plant, designed for the 
naval station of the New South Wales Government by Sir John 
Fowler, K.C.M.G. M. Inst. C.E., and Mr. J. V. Baldry, 
M. Inst. C.E., and constructed by Messrs. Thwaites Brothers, 
Bradford. The engravings of the cupolas on page 219 will be 
supplemented by others, which will be accompanied by par- 
ticulars of all. These engravings will constitute the most com- 
plete examples of the best modern foundry plant ever published. 
Fig. 1 shows the arrangement of three Stewart's ‘“ Rapid” 
cupolas, size 1,10,and 5. Fig. 2 is a wrought iron hand jib 
crane up to five tons. Fig. 3 is the crab in the hoisting stage. 
Fig. 4 is a 12-horse engine for driving the loam mill. Fig. 5 is 
the blowing machinery, and Fig. 6 is a loam carriage. 








CENTRAL INSTITUTION FOR TECHNICAL EpucaTION.—The Session 
of the Central Institution of the City and Guilds of London Insti- 
tute will commence on October 2nd. The Clothworkers, Siemens, 
Mitchell, and Institute’s Scholarship will be competed for at an 
examination held on September 25th to 28th. The courses of 
instruction include lectures on mathematics, engineering, chemistry, 
and physics, and laboratory and workshop practice. 

A REMARKABLE ENGINE DriverR.—Mr. Edward M‘Kew, sen., 
engine driver, who has been superannuated by the London, 
Brighton, and South Coast Railway Company, and just presented 
with a testimonial by his fellow-workmen on that line, gives the 
following account of his railway career, which has been of remark- 
able length, and interspersed with some historical incidents. He 
states that he was born in February, 1827, and started railway 
work in November, 1840, as a cleaner upon the Eastern Counties 
Railway, being then thirteen years of age. At the age of nineteen 
he was promoted to the post of fireman. He was fireman to the 
engine which took the train having on it the papers containing the 
account of the repeal of the Corn Laws in 1846, from Bishopsgate 
Station to Ely. The engine was No. 33; it was one of Stephen- 
son’s ; and the distance was seventy-two miles. They stopped four 
times, once to take in coke, and completed the ume | in 
lhour 25 min. In 1849 he was promoted to be driver, and re 
mained upon the Eastern Counties Railway until the great strike 
in 1850. He was out of work for eight months before he obtained 
employment on the London, Brighton, and South Coast line as 
fireman, which position he held until June, 1856, when he was 
again promoted to the position of driver. He was driver of the 
first engine which ran over Grosvenor Bridge, and also of the first 
booked train which started from Victoria Station. He had opened 
the direct line from Balham to East Croydon, and also was driver 
of the first train from Addison-road to Clapham Junction. He 
considered he was one of the oldest engine drivers in the kingdom. 
He was superannuated by the Brighton Company in February of 
the present year, and although he was only sixty-one years of age 
anata he had had upwards of forty-seven years’ railway 
work, 
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FOUNDRY PLANT FOR THE NEW SOUTH WALES GOVERNMENT. 


SIR JOHN FOWLER, K.C.M.G., M, INST, C.E., AND MR, J. V. BALDRY, M. INST. C.E., ENGINEERS; MESSRS, THWAITES BROS,, CONSTRUCTORS. 
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ON THE APPLICATION OF ELECTRICITY TO 
THE WORKING OF A TWENTY-TON TRAVEL- 
LING CRANE. 

By W. ANDERSON, M. Inst. C.E.? 


ONE of the travelling cranes in the foundry of the Erith Ironworks 
was originally constructed to be worked by hand, but preparations 
had been made for the application of wire-rope driving at some 
future time. The crane is 39ft. Gin, span, and consists of a pair of 
wrought iron girders resting on end carriages, each running on two 
wheels on an elevated line of rails. The gearing for hoisting for 
longitudinal and for cross traverse is secured on to the tops of the 
main girders; the hoisting chain passes from the barrel, which is 
at one end of the crane, over a pulley at the other, then back to 
pulleys in the cross traversing carriage which runs between the 
main girders, thence through a falling block, and finally to an 
anchorage under the barrel at the extreme end of the main 
girders. By this arrangement the crane occupies a moderate 
height, and the hook can come within 3ft. of each wall. The in- 
conveniences and wear attending the use of rope driving gear or of 
a long main driving shaft, and the dirt and special attention 
required by a steam crane, induced the writer to try whether elec- 
tricity might not be used with advantage. essrs. Elwell 
Parker, of Wolverhampton, were communicated with, and those 
gentlemen undertook to supply the dynamo and a motor suit- 
able for the peculiar requirements of a heavy crane, The 
dynamo, which is considerably larger than is needed for the 
crane in question is arranged to give up to 80 amperes at 120 volts 
with 1200 revolutions per minute. The armature is of the cylinder 
type, field magnets shunt wound, resistance of armature °07 ohms, 
and of the magnets 75 ohms. It is fixed in the main boiler house 
of the works, and is driven by a horizontal engine having a 
cylinder 9}in. diameter, 12in. stroke, running at 180 revolutions, 
with 50 1b. steam, by means of a link belt. The leads from the 
boiler house up to the conductor in the foundry, for a distance of 
60ft. are of 6 B.W.G. copper wire, while the conductor in the 
foundry is formed of an angle iron bar 2in. by 2in. by jin. extend- 
ing the whole 350ft. length of the shop; it has one face rcughly 
ground and protected from rust by vaseline, and is secured to the 
iron pillars supporting the roof, being insulated by wood blocks, 
The return current travels along one of the rails on which the 
crane runs, the joints of the rails being united electrically by 
copper staples. The motor is one of Messrs. Elwell Parker's latest 
types, with single vertical magnet and a drum armature; it is 
shunt wound, and constructed for 100 volts and 50 ampéres; the 
armature resistance is "056 ohms, that of the shunt 49-2 ohms. It 
is fixed on the working platform of the crane beside one of the 
main girders; its driving spindle carries a steel pinion which gears 
into a double helical spur wheel keyed on to a shaft which runs 


| longitudinally on the top of the girder, and is connected by nests 
of three bevel wheels, with friction clutch connections, to the three 
shafts which command the several movements of the crane, the 
means of using the hand power being still retained. ‘Two sets 
| of speeds are arranged for each of the movements, namely :— 
| Hoisting slow, 3-4ft. per minute; fast, 10ft. per minute. Cross 
traverse slow, 25ft. per minute; fast, 105ft. per minute. Longi- 
tudinal traverse slow, 78ft. per minute; fast, 215ft. per minute. 

To provide against an undue current passing through the motor 
an automatic magnetic cut-out is fixed on the crane, and us an 
additional security, a fusible wire is placed close to the dynamo 
to provide for the contingency of a short circuit. For the purpose 
of varying the power and speed to meet the requirements of the 
foundry, a set of resistance coils is provided, governed by a special 
switch, by means of which different resistances can be introduced 
into the armature circuit of the motor, and the current can be cut 
off altogether, but so that it must be done by steps and not 
suddenly. In starting the motor the reverse action takes place. 
The shunt coils of the magnets are connected to the two collectors, 
so that the fields are always excited when the dynamo is running, 
whether the motor is working or not, the switch controlling only 
the armature circuit. The collector for the angle iron conductor 
consists of a pair of insulated brass blocks pressed against it by 
means of a flat spring having a considerable range. An ordinary 
wire brush serves to collect the current from the rail; but the 
axle of one of the wheels is also connected to this brush to provide 
for the contact being in any way interrupted. The handles for 
operating the several movements, the brake lever, the switch, and 
the automatic cut-out, are all collected together, so that a single 
attendant can readily work the crane from one spot. 

The crane was set to work in June last, and has continued to act 
satisfactorily ever since. The advantages of working by electricity 
are very great, especially in comparison to steam cranes. In large 
works a powerful dynamo would be established, and be driven by 
engines of an economical type. The steam from the main boilers 
is necessarily always available when the factory is at work, and the 
current can be easily carried into any part of the establishment. 
Steam cranes require the attendant to be at his post an hour or 
more before the works open, water and fuel have to be hoisted on 
to the crane, and the working is asmennrs by dirt, steam, and 
smoke, the latter especially objectionable with overhead lights, or 
in shops where bright work is prepared or erected. The duty 
realised is about 65 per cent. of the power developed in the driving 
steam engine. As far as can be judged at present there is no 
special wear to apprehend, the conductors act satisfactorily, though 
a considerable length is in the open air, and the dust, heat, and 
smoke of the foundry do not appear to affect the working. 

The following table gives the electrical measurements made by 
| Mr. E. W. Anderson, to whom the author is indebted, for carrying 
| out this comparatively novel application of electricity :— 





Experiments on Electric Foundry Crane, Erith Ironworks, August, 1888. 














' — | watts at | _Horse- | Speed of | Speed of 
Movement otGoane, | Tess | Tell ieed | Sense nmr) Getioct | lemme. | Porc’ | ee [ae 
ean.) | (Mean. ) min. Ft. per min. 
Tons. Cwts. | Tons. Cwts. 5 Se: | 
Cross traverse—quick gear .. — 18 0 120 27 3240 | 3202 3°78 1166 } 105 
Long traverse Warne = is 0 105 48 5040 | «4925 5°81 1100 | 2013 
Hoisting = ee = 1s 0 no | 2 2420 | 2398 2°83 166 =| 9-92 
Cross traverse se > 412 22 «12 98 | 47 4606 | 4498 5°38 nco || 99 
Long traverse + Pe 412 22 #12 86 $0 6880 | 6560 774 1050 192 
Hoisting wr 4 12 22 12 90 76 6840 6551 773 1050 $°92 
Cross traverse > = 9 11} 27) «113 130 65 8450 8229 9°71 1166 105 
Long traverse ” 9 11} 27 «1ij 115 78 8970 S666 10°23 1166 213 
Hoisting—slow gear .. .. 9 11} 27 11} 103 | 58 5974 5806 6°85 117 3°27 
Cross traverse ,, -- of] 14 93 32} 112 44 £928 4831 5°7 166 | 85°3 
Long traverse ,, se 32} 135 33 5130 5058 5°97 1333 | 89°3 
Hoisting 90 oo os 1st 2} 32 23 115 73 $395 8125 9°59 1133 3°317 
Cross traverse ,, ie Son 19 «63 37 23 135 51 6885 6752 797 1266 27°5 
Long traverse ,, oo sf) 30 37 1390 46 5980 5874 6°98 1250 83°7 
Hoisting = ~ oil we 33} 9s 86 8428 8058 9°95 1016 2-976 








When first proposed, the writer was not aware of the existence of 
any other electric crane, but he has since learned that Messrs. 


Mather and Platt, of Manchester, have had one working satis- 
factorily for some time, and that there is one also in France. 





A BOILER COMPETITION. 





Mr. W. C. Wuityey, Secretary, United States Navy, has 
issued the following circular :— 

On or before October Ist, 1888, persons who wish to offer 
tubulous, sectional, or coil boilers in competition will furnish 
outline plans showing the boilers in place in the vessel for which 
they are intended, a blue print of the boiler compartments of 
which vessel accompanies this circular. The coil or sectional 
boilers must be designed to furnish continuously, under forced 


draught, with due economy, at least three-fourths of the steam | 


necessary to work triple-expansion engines of 4800 indicated horse- 
power, at 160lb. gauge pressure. The boilers must be divided 
equally between the two boiler compartments. They will work in 
connection with the two cylindrical return-fire-tube marine boilers 
shown on the blue print. In the port boiler compartment is shown 
the general arrangement of boilers, blowers, &c., which the 
Department prefers. [Two Ward boilers of size 0, No. 30, 


being taken as examples.] This arrangement of this or of any | 


other type of boiler is not imperative, however, and 
may be changed as desired, provided that the following 
conditions be observed, namely:—(a) The bulkheads of the 
boiler compartments, marked A A A, &c., cannot be changed. 
(b) The cylindrical return tube marine boilers shown cannot 
be placed further aft than their indicated position, but may 
be placed not more than 2ft. further forward. (c) But if these 
boilers be moved forward, the coal bunker bulkheads, marked B B, 
must be changed so as to retain the same coal stowage capacity. 
(d) The fire-room hatch, smoke pipe, and passage-ways to the 
engine-rooms cannot be changed. (e) Provision must be made for 
easily getting coal out of the forward and after coal bunkers into 
each fire-room, any passages for this purpose between boilers being 
not less than 3ft. wide and 6}ft. high. (f) There must be a fresh- 
water tank in each boiler compartment of sufficient capacity to 
hold water enough to fill the coil of tubulous boilers in that com- 
partment to steaming level. (g) There must be sufficient room 
around the coi] or tubulous boilers to make such repairs as are 
likely to be needed, without removing any bulkheads, or, 
to any great extent, parts of the boilers themselves. (h) 
There must be sufficient room in each boiler compartment 
for a main and an auxiliary feed pump, each of sufficient 
capacity to feed all the boilers in the compartment. There 
must be noted on the plans submitted the following infor- 
mation :—Area of grate surface, area of heating surface, weight of 
boilers and fittings, weight of uptakes and boiler seatings, weight 
of water in boilers, centre of gravity of boilers, &c., in steaming 
condition. Proposed rate of combustion. Proposed rate of evapor- 





1 British Association, Section G, 


ation per pound of coal from and at 212 deg. Fah. ‘otal evapora- 
tion per hour from feed-water at 120 deg. Fah. to steam of 160 Ib. 
gauge pressure, which will be guaranteed. Percentage of dryness 
of steam, which will be guaranteed. There must also be a drawing 
of one boiler in sufficient detail to permit of its construction being 
understood. Persons submitting plans must, in order to have them 
considered, submit also sealed proposals for furnishing the boilers 
at the New York Navy Yard within six months after receipt of an 
order for the same, including all fittings, complete and ready to be 
erected on board ship, and to receive steam, water, and air con- 
| nections. These bids must be accompanied by specifications stating 

just what is proposed to be teentshed. These bids will be opened 
in the presence of competitors on October Ist, 1888. 

After an examination of the plans, those which appear feasible 
will be selected, and the persons cffering them so notified. Such 
competitors as then wish to offer their boilers for test will be 
required to do so within three months from date of notice. The 
| boilers offered for test must be of the type and approximately of 
| the same size as those shown in the submitted plans and intended 

for the vessel. They must be fitted up complete for test at com- 
petitor’s expense. For each boiler two tanks must be supplied, 
each of sufficient size to hold feed-water for at least fifteen 
minutes’ steaming—one for a measuring tank and the other to feed 
from. Also an accurate platform scale, with a tank of about 
fift; gallons capacity, for calorimetric tests, Also a platform 
scale for weighing coal. All testing instruments will be provided 
by the Navy Department. An evaporate test, of not less than 
twenty-four hours’ duration, using clean fresh water, will be 
made at the rate of combustion proposed to be used on board 
the vessel, all feed-water being measured, coal weighed, and 
steam tested for dryness. Steam will be kept at 160]b. 
- in the boiler, and will be blown off at the top valve. 

ilers which give good results in evaporation will be further tried 
by being surrounded by walls—rough boards will be sufficient— 
representing the adjacent bulkheads on board ship, and, thus 
limited in room, the various joints of the boiler will be made and 
unmade, tubes or coils taken out and put in, &c. &c., to prove that 
repairs can be properly made in the space available. Satisfactory 
ood must be made that the boilers can be worked together in 

ttery and in connection with ordinary marine boilers. The 
boiler which, after the above specified tests, may be selected as the 
best for the — intended will, if considere 'y, be 
further subjec to a test to show whether or not it will work 
satisfactorily under the ap Sage | conditions existing on board 
ship, with such feed-water as is obtainable after continued steam- 
ing, charged with grease, &c., from the engines. Sufficient means 
must be provided for thoroughly cleaning the heating surfaces 
when using dirty coal. The boilers made for use on rd shi 
must be of domestic manufacture. Either New River or George's 
Creek bituminous or anthracite coal will be used in the tests, 














—_— 
— 


STRENGTH OF A BENT COPPER STEAM PIPE, 





THE following is from a report which has been printed for the 
information of the Board of Trade Surveyors, and will interest some 
of our readers: 


We have now completed the tests on the old main steam pipe ex 
steamship and have the honour to reports as follows; —“ [he 
pipe was about 6} Zin. diameter inside, and was made of two copper 
plates, the mean thickness of which was about ,%;, and when new 
was satisfactorily tested to twice the working pressure, namely 
3101b. The pipe had been at work but a short time when a crack 
developed where shown in sketch, and it was at once taken out and 
replaced by a new one. ‘The hydraulic pressures applied in the 
test to destruction which bas been now made were registered by 
the special high-pressure gauges sent from the Consultative Depart- 
ment for that purpose. The circumferential stretches were 
measured at A by a copper wire and at B by a steel tape. The 
distance between the flanges was carefully determined by a trammel 
and the subsequent distortions measured by the same means, 
will be seen, from the tabulated report hereto attached, that the 

ipe failed ata pressure of 9121b, to the square inch. As the 
a was very much lower than we anticipated, we 











requested the makers to test the material for tensile stress, elonga- 
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. The pipe was not quite circular, its 


major axis being perpendicular to th: 
plane of the paper for the whole of its 
length. 


Inside dia, at A { Minorsti , mean 639” 


BS Major 64" 


Inside dia, at { Minor 63} 


mean 6} 4" 
F, Original flaw. 


Average thickness of material, \" 





tion, &c. To this they readily assented. Two test pieces were cut 
out of the pipe in such a manner that the centre of one strip was 
midway between the brazing, and the centre of the other was a 
brazed portion of the pipe. The results of those tests given here- 
with show that the ultimate strength of the copper at the brazing 
was 29,568 lb., per square inch, whilst between the brazing in the 
solid copperit was 32,928 lb., or a mean for the two tests of 31,248 Ib. 
per square inch; also that the elongation and contraction of area 
at fracture was very much lower in the piece that broke in the 
brazing than in the other specimen. Taking the major internal 
diameter of the pipe at 624in., the stress due to the bursting pres- 
sure would only be 16,641 1b, per square inch, Seeing that the 
difference between the results of the hydraulic test and that of 
the test pieces is so great it seems probable that the material at 
the point of failure was locally injured in manufacture. The 
original flaw which was the cause of the pipe being condemned was 
brazed up prior to this test, and showed no signs of distress under 
the pressures applied. It will be seen from sketch No, 2 that the 
overlap of the pipe at the brazing first opened out, and that the 
material ruptured about jin. within the lap.” 


Table showing Circumferential Stretches at A and B. 
Hydraulic pressure Stretch at A. Stretch at B. 





in pounds. 

310 ae eee | 
465 Nil Nil 
500 . Nil. 
620 as 
700 Not taken 
900 ° Not taken 
91g... «. }iin. 

Pipe burst at 912 Ib. oo 0s SS oe oe oe oe lO 
OI we oe Permanent set ,%, Permanent set {in 


Table showing Distortion of Bend. 
The distance xy—see sketch—was found to gradually diminish 
as the pressure was increased, 


Hydraulic pressure Distance between flanges. 


in pounds, Original distance = xy. 

a er ee 8 

i en ne a ee aor ee 
Se ee ee ee ey ae Not taken. 
nn eae ae ee ae oo 

Wis sx as serieiteens os OO le, 
oO a es a eT a 

SIR 2. we on abs ce 0s os B= Oe, 

Re onan se ee ee Permanent set !Jin. 


Report of Tests.—Portion of Copper Steam Pipe. 


Dimensions Ultimate Elonga- ; 
of test stress in tion taken yor eng at 





4 | piece. | tons, | in Sin. racture, Kc, 
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| | | 
1 “185 1-59) +288 8-75 13°2 y,in | 8*7 *16x1°44 18°7 Appearance at 
| | | racture, silky. 
2 | *2 |1°53 °3064°5 |14°71}in 80°0 °15x1°3 36°2 Appearance at 
aa ae racture, silky. 


The fracture of No, 1 piece occurred through the brazing. 
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Naval ENGINEER APPOINTMENTS.—The following cogeeieene 
have been made at the Admiralty:—George T. Craddock, staff 


engineer, to the Minotaur; William M‘K. Wisnom, assistant engi- 
neer, to the Nymphe; John W. Booth, assistant engineer, and 
Jobn A. Vaughan, acting assistant engineer, to the Champion; 
Henry Toop, acting assistant engineer, to the Iron Duke, 
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RAILWAY MATTERS. 


A new railway station at Gilmour-street, Paisley, which 
has been erected at a cost of £100,000, was opened for traffic on 
Monday week. 


Tue contractor now employs on the Manchester Ship 
Canal 8568 men and boys, 161 horses, 98 locomotives, 3221 wagons, 
fF] steam navvies, 49 steam cranes, and 104 pumping and other 
steam engines. There are 11,000 shares still remaining unallotted. 


Tue Northern Pacific Company having recently com- 
pleted a bridge over the Columbia River at Pasco, W.T., now bas an 
unbroken rail line from Lake Superior to Puget Sound, obviating 
the tedious and expensive transfer of trains by hoat across the 
Columbia. 


Makers of -portable railroads will be interested to 
know that a section of a military pcrtable railroad has been 
brought to Montreal from France for experiment. It is in lengths 
of 20ft., with switches, curved rails, &c. The design has been 
adopted by the French Ministry of War. 


Mr. Owen, of John-street, Bedford-row, London, pro- 
poses the construction of a ship canal from Langstone Point, 
‘Torquay, vid Exeter, to Stolford on the Bristol Channel, right 
opposite Cardiff. The canal would open a direct route for Cardiff 
steamers to France, saving the risky passage round the Land’s 
End. The estimated cost is about £3,000,000, The estimated 
profits 12 per cent. 

Avrnouau affairs have calmed down in the neighbour- 
hood of Limoges, the strike of the navvies employed on the works 
for the construction of the railway line near the town shows as yet 
no sign of coming to an end. ‘The men stoutly hold out for an 
average of thirty-two centimes per hour, their present rate of 
twenty-six centimes being, they say, barely sufficient to keep body 
and soul together. 


Tne Manchester Locomotive Works, Manchester, N.H., 
recently delivered to the New York, Providence, and Boston Rail- 
road two locomotives intended to run the fast passenger trains on 
that road. These engines burn soft coal, have boilers 54in. dia- 
meter of barrel, with 206 tubes 2in. diameter, that are intended to 
carry a working pressure of 175lb, The cylinders are 17in. in 
diameter, and 24in. stroke, and the driving wheels are 68in. in 
diameter. 


THE new Argentine Pacific Railroad from Buenos Ayres 
to the foot of the Andes has on it what is probably the longest 
tangent in the world. This is 211 miles without a curve. In this 
distance there is not a single bridge and no opening larger than an 
ordinary culvert, no cutting greater than one yard in depth, and no 
embankment of a height exceeding one yard. There is almost an 
entire absence of wood on the plain across which the western end 
of the road is run. This has led to the extensive use of metallic 
sleepers, which will be employed on nearly the entire road. 


THE official statistical report on Canadian railways for 
1887 has just been published. The railway mileage completed in 
the Dominion on 30th June, 1887, was 12,332 miles, of which 
11,691 miles were then operated. The total paid-up capital from 
all sources amounted to 683,773,191 dols., made up in the following 
proportion :—Ordinary share capital, 33 per cent.; bonded debt, 
28 per cent.; Dominion Government aid, 19 per cent.; preference 
share capital, 14 per cent.; Provincial Government aid, 3 per cent. ; 
municipal aid, 2 per cent.; ‘‘ other sources,” one-fifth of 1 per cent. 


RENEWED experiments with appliances for attachment to 
tram engines, to save human life, have been made in Birmingham 
this week, The invention just tried is that of Mr. C. A. Edge, of 
Bennett's Hill, in that town. The trials have proved that the con- 
tact with a dummy body was insufficient to depress the machine, 
and the consequence was that, instead of the object being picked 
up, it was crushed, It is urged that the probability is that in the 
case of a child or adult person being cau, ht by the protector, the 
movement on the part of the object would throw it on to the frame- 
work, which would then close to the ground. 


CANADIAN railways carried during the year ending 30th 
June, 1887, 1008, en and 16,356,335 tons of freight. 
The earnings were 35,842,010 dols., and the working expenses 
27,624,683 dols, The average earnings per mile were 3322 dols., 
being an increase of 216 dols. per mile as compared with the 
previous year, while the increase in working expenses was 197 dols. 
per mile. Of the business done, the largest trafficon any system 
was that on the Grand Trunk, which carried 5,080,638 passengers, 
and 6,458,056 tons of freight. The Canadian Pacific carried 
1,949,215 passengers and 2,118,319 tons of freight. But the 
Canada Southern, which is a very small line compared with the 
other two, while it had only 475,870 passengers, carried no less than 
2,580,895 tons of freight. 


A DEPUTATION from the Stockton Chamber of Commerce 
recently waited upon the directors of the North-Eastern Railway to 
lay before them a request that they would make a new line from 
Stockton to Haverton Hill, a station on the Billingham and Port 
Clarence branch. The effect of the proposed extension would be 
to bring the Sonth Durham salt district into direct communication 
with Stockton, and to enable the large and increasing population 
engaged in the salt industry to make their weekly moos Boa and 
even to reside in that town should they so desire. The members 
of the deputation are of opinion that the proposed new branch 
would immediately pay a fair dividend upon the cost of construc- 
tion. It would also have the effect of bringing into the market for 
trade F gprs a large tract of land on the northern bank of the 
river Tees, now only used for agriculture. It would also react 
beneficially on the value of all property at Stockton and at Port 
Clarence. The directors entered with considerable interest into 
the proposal made to them, and promised to have an investigation 
made at once by their officials. On receipt of this they will con- 
sider the matter further, and then give their final reply. 


On the 19th of July a goods train on the Great 
Northern Railway ran into the buffer stops and signal cabin at 
Hornsey. The driver was killed on the spot, and a good deal of 
damage was done. Colonel Hutchinson, of the Board of Trade, 
reporting on this, attributes the accident to the driver mistaking 
the home signal for the down slow line, which was lowered for a 
slow passenger train, for the home signal for the down through 
goods line on which he was running, Colonel Hutchinson concludes 
his report by saying :—‘‘ The occurrence of this collision raises the 
question as to whether it is not desirable to make some distinction 
between the signals for fast, slow, and goods lines, where these 
lines are running close together. Up to within a recent period, 
the Great Northern Railway Company, who have always been very 
ready to adopt improvements in signal arrangements, distinguished 
the slow from the fast line signals by putting rings on the arms of 
the former. They inform me that on the opening of the additional 
goods lines in the neighbourhood of London, trains had so often to 
be turned from one kind of line to another, that the rings on the arms 
became conflicting and misleading, and that they considered there 
was no alternative but to remove them. The use of rings is still 
common among most of the larger railway companies for the pur- 
‘ae of distinguishing slow or goods lines signals, and I cannot 
1elp thinking that the Great Northern Railway Company were a 
litt e hasty in removing these rings. The subject-of placing dis- 
tinguishing marks on signals is, I believe, now under consideration 
of the Su rintendents’ Conference, and I trust that some satisfac- 
tory resu t will be arrived at, so that uniformity of practice in a 
matter which is daily becoming of more and more importance—in 
consequence of the continual increase of additional lines of rails— 
may be arrived at,” 





NOTES AND MEMORANDA, 


Mr. Ricnuarp Proctor, the well-known astronomer, 
died on the 12th inst, at a private hospital in New York, of yellow 
fever, contracted recently in Florida. 


For several days past the church clock at Harpenden, 
near Luton, has refused to work. On an inspection being made on 
Wednesday it was found that a swarm of bees had taken up their 
abode among the works, 


THE total production of salt in the United States last 
year was 7,831,962 barrels, of 2801b., value 4,093,846. dols. The 
annual production has increased each year since 1883, but the total 
value has declined, being less in 1887 than in 1884, although only 
6,514,937 barrels were made in that year. 


TuE committee recently appointed by the Paris Board 
of Health to inquire into the dietetic properties of saccharin have 
expressed the opinion that it should be debarred from use in 
articles of general consumption, as being prejudicial to public 
health. Its use in brewing has been prohibited in the United 
Kingdom. 


THE total production of manganese ore in the United 
States in the year ending December 3lst, 1887, was 34,524 long 
tons, valued at 333,844 dols. The production of manganiferous 
iron ore was 211,751 tons, valued at about 600,000 dols, The pro- 
duction of argentiferous manganese ores was 60,000 tons, valued, 
chiefly for its silver, at about 600,000 dols, 


Accorpine to La Nature, an immense terrestrial globe, 
constructed on the scale of one millionth, will be shown at the 
Paris Exhibition of 1889. The globe will measure nearly 13 metres 
in diameter, and a town the’size of Paris will barely ocenpy a square 
centimetre of its surface. The globe will rotate on its axis, and 
thus represent the movement of rotation of the earth. 


TELEGRAPH poles are preserved in Norway by making 
an auger hole about 2ft. from the ground, in which 4 oz. or 50z. of 
sulphate of copper in coarse crystals are placed, and plugged in. 
The chemical is gradually absorbed by the wood, until its whole 
outer surface turns a greenish hue. The sulphate requires an occa- 
sional renewal, and is said to be a perfect preservative. 


GovERNMENT statistics recently published place the 
population of the Russian Empire at 108,787,235, of which 
81,725,185 are in Russia proper, 10,136,725 are in the other pro- 
vinces of Russia in Europe, and 16,925,325 in Asiatic Russia. St. 
Petersburg is the most populous city, with a tota) of 861,303. The 
oo of Moscow is 753,469, of Warsaw 454,293, and of Odessa 


Tue Italian Admiralty have recently caused to be 
carried out a number of experiments with a view to testing the 
comparative merits of castor oil and olive oil for lubricating purposes 
on board ship. From the results obtained they have given orders 
that henceforth all exposed parts of machinery are to be lubricated 
exclusively with castor oil, while mineral oils are to be used for 
cylinder and similar lubrication. 


A VARNISH made with alcohol will get dull and spongy 
by the evaporation of the alcohol, which leaves water in the 
varnish, as all commercial alcohol contains water. It is therefore, 
says the Carriage Monthly, advisable to take a thin sheet of gela- 
tine, cut it into strips, and put it into the varnish; it will absorb 
in the thin sheet most of the water, and the varnish can be used 
clear and bright till the last drop. The gelatine will get quite soft. 
It can then be taken out and used again. 


Ir is stated that Dr. Kauffmann, a Russian experimenter, 
has succeeded in solidifying petroleum, to be used as fuel, by heat- 
ing it and mixing it with from one to three per cent. of soap. The 
latter dissolves in the oil, and the liquid in cooling forms a compact 
mass having the appearanceof cementand the consistence of tallow. 
The product is ditticult to inflame, but when lighted burns slowly 
and without smoke, developing a high temperature, and leaving 
only 2 per cent. of a hard black residuum. 


Pore.ixE is the name of a mixture of gelatine, glyce- 
rine, and tannin, to which sulphate of barium, or of zinc, may be 
added, and which may be coloured by vegetable colours, It may 
be kneaded while warm. When cold it may be used for numerous 
purposes, It can be turned, filed, bored, polished, and can be 
used for hermetically sealing bottles, kc. The proportion of ingre- 
dients varies according to the uses. For sealing bottles, of course, 
it must be used liquid. Potel, the inventor, uses it with success 
for preserving meat, by applying it liquid, at a temperature of 
50—60 deg. C. 


Herr Hempet states that liquids can be evaporated 
about six times more rapidly—with, however, the combustion of 
about three times the amount of gas per hour—than on a steam 
bath by employing a Siemens inverted regenerative burner placed 
just above the surface. The liquids do not enter into ebullition, so 
all spirting is avoided. Experiments show that no appreciable 
amount of sulphuric acid is absorbed by the liquids during evapora- 
tion, and that whilst hot the iron parts of the burner are not 
attacked by acid vapours. 


Tue chief of the United States Bureau of Navigation 
has decided to send another expedition out in continuation of the 
work of determining secondary meridians of longitude by use of 
the telegraph at various points in Mexico and Central America. 
Lieutenant John A. Norris, who will be in charge of the party, Lieu- 
tenant Charles Laird and Ensign J. H. Holcombe, together with 
another officer, who has not yet been selected, will form the expedi- 
tion, and will leave early in November, in order to arrive in Mexico 
at the beginning of the dry season, as clear and dry weather is 
absolutely necessary for the requisite astronomical observation. 


Tue Bendego meteorite was landed in Rio de Janeiro 
on June 15th, and is now in the national museum of that city. The 
transportation over 70 miles of mountainous country to the nearest 
railroad station was directed by Chevalier Jose Carlos de Carvalho, 
in the name of the Sociedade de Geographia de Rio de Janeiro, the 
necessary funds, amounting to about £2000, being generously 
furnished by Baron Guahy. The weight, verified on the scales of 
the Bahia Railroad, is 5361 kilogs. ‘I'he comparative thickness of 
the crust of oxide formed since the first attempt to remove it in 
1785, and that found in the original resting-place, afford a basis for 
a rough guess at its age, which may safely be put down as over six 
centuries. 


MM. Lane anv Lecuer have lately laid the results of 
their experiments upon the transferrence of electricity by water 
vapour before the Academy of Sciences of Vienna. It is generally 
known that the friction of steam against soiid bodies increases its 
electric charge, and this phenomenon has been made use of in the 
well-known Armstrong machine. M. Lecher has shown by thermo- 
metric experiments that an electrified liquid evaporates more 
quickly than one in a neutral condition. This, however, as pointed 
out by the Electrical World, is nothing new; M. Mascart, and, 
more recently still, Prof. Exner, have shown the same thing. M. 
Lecher, however, attributes the increase in the amount of vapour 
to energetic electrical action taking place at the surface of the 
liquid, which, according to him, renders all thermometric mea- 
surements exceedingly difficult. Others have attributed the 
phenomenon to the actual electrification of the steam itself, and 
that the steam is electrified M. Lecher’s experiments have shown. 
These investigations are very important from a purely theoretical 
point of view, since they tend to throw light on the theory of atmo- 
spheric electricity, 





MISCELLANEA, 


Tue Albion Ironworks Company, Rugeley, has changed 
its name to Woodroffe and Co, 


Tue anchor makers employed at all the factories in 
South Staffordshire and East Worcestershire districts have come 
out on strike for an advance in wages equal to the reduction 
made two years ago. 


An exhibition of wheels and parts of wheels will be held 
at Leipzig in the month of February, 1889. Applications for admis- 
sion will be received until the 30th September inst., by Th. Weber, 
Leipzig. - The locale of the exhibition is already secured. 


Mr. C. F. WickE, assistant borough surveyorof Leicester, 
was appointed by the Sheffield Town Council on Wednesday as 
borough surveyor of Sheffield, vice Mr. R. Davidson, resigned. 
Mr. Wicke had £300 a year at Leicester ; he will have £800 a year 
at Sheffield. 


Tux people of Pittsburg have been congratulating 
themselves on having a cheap and cieanly fuelin natural gas. Now 
the natural gas corporations have combined and raised the price of the 
fuel above that of coal, and one institution, the Dixmont Hospital, 
has been compelled to return to the use of coal. 


Tue first sod in connection with the Belfast main 
drainage scheme was cut on Wednesday by Mr. William M'Cam- 
mond, J.P., chairman of the Town Improvement Committee of 
Belfast. The Mayor and Corporation and the leading merchants 
of the town attended the ceremony. The work, which is the most 
costly undertaking ever entered upon in Ireland, will cost nearly 
£300,000. 

A FATAL accident occurred on Tuesday on the estate 
belonging to the Comte de Bondy at Ciron, near Blois. The boiler 
of a traction engine exploded, killing outright eight of the men at 
work round the threshing machine, and inflicting serious injuries 
on five more, two of whom are not expected to recover.- The 
catastrophe is ascribed to the inexperience of the engine-driver, 
who is among the killed. 


A stncuLar and fatal disaster occurred in the docks at 
Cape Town on the 10th inst. A fire broke out in the coal bunker of 
the mail steamer Pembroke Castle, and ten coolies were suffocated 
before help could reach them. ‘Three of the crew and three 
officers, while trying to effect the rescue of the coolies, were over- 
come by the fumes, and are now lying in a precarious condition 
The damage to the ship and cargo is not extensive. 


Ow the 11th of August, after a voyage of eleven days, 
distance 700 miles, there arrived in New York harbour, from Nova 
Scotia, a timber raft of gigantic proportions, remarkabie in being 
the largest of the kind that ever made a successful sea voyage. 
Several months ago an attempt was made to towa similar structure 
to that city, but it was broken up and scattered by a storm upon 
the ocean. Th’s second effort met with no serious obstacles. 


Tue chimney of Burns’ Print Works, in Lodi, N.J., 
exploded, and the materials of which it was built was scattered 
avout the yard. The exact cause remains a mystery, but it is 
supposed that the opening became clogged with soot, and that 
gas was thereby accumulated, which, being ignited by the heat from 
the boilers, exploded and wrecked the chimney. The mill was 
stopped for two days, but it is now running, an iron smoke-stack 
having been provided. 


THE recent discovery in the harbour of St. John’s, New- 
foundland, of the hull of an old American privateer sunk in 1781, is 
an interesting incident. There seems to be no doubt that the hull 
is that of the privateer George, which was thought to have been 
scuttled and sunk by her crew after being captured by the British 
man-of-war Pluto. The keel of the old vessel was built of the best 
seasoned oak, and has apparently not suffered from the effects of its 
immersion for 106 or 107 years. Pieces of it have been chipped off 
and made into walking sticks. The wood is so hard as to admit o 
a high polish, and makes a very handsome cane. One of these 
sticks has been sent to President Cleveland. 


Tue Milwaukee flushing tunnel will be in operation 
about the middle of September. The object of this tunnel, we 
learn from the American Railroad Gazette, is to turn a current of 
water from the lake through the river for the purpose of purifying 
the water of the river, in order to get rid of the bad odour and, 
possibly, disease germs, It is expected that about 245,000 gallons 
of lake water will pass through the tunnel every minute, and the 
good results from the project are expected to come from the 
effect of this lake water in lowering the temperature of the river 
water and checking fermentation. The difference in temperature 
of the river and lake water is about 15 degrees. The tunnel will 
have cost 250,000 dols. 


Furtuer offers by the electricians to light Leamington 
with electricity have been made. Messrs. Shipply Bros., of London, 
who control the Waterhouse system, have offered to put down either 
a 30, 40, or 60-light plant at their own cost to show the merits of the 
system. The firm contend that the most successful manner of 
lighting is to use are Jamps for street lighting, and 50 or 100 c.p. 
incandescent lamps for shop lighting, and 16 ¢ p. for domestic 
purposes ; and when this combination was introduced, Leamington 
would stand on a par with Berlin and other cities on the Continent. 
In America the Waterhouse system has made greater strides 
during the past twelve months than any other system. The Council 
have determined not to move in the matter at present. 


Tue Wolverhampton Town Council have this week had 
before them a suggestion of the possibility of lighting the town with 
electricity in competition with the present gas system, but the com- 
mittee appointed to deal with the matter reported that they could 
not recommend the adoption of the electric light for the lighting 
of the streets alone, since such an experiment would not pay ; but 
they were assured by local electrical engineers that if the light 
were adopted for house lighting as well as street illumination it 
would be a thorough success, and give a good return on the capital 
invested. Further, they were assured that if a 40,000 lamp instal- 
lation were entered into, the present price of gas could be success- 
fully competed with. The committee do not, however, recommend 
any installation, considering that the cost would be far greater 
than the inhabitants would authorise; and it was determined to 
seek a reduction in the present price of gas. 


Tue steam yachts Pampero and Dandy, owned upon 
Lake George, had, says the American Engineer, an exciting race 
last week, which is chiefly interesting to engineers by reason of the 
very high pressures carried, and the marked ability of one of them, 
the Roberts’ water tube boiler, to carry an immense pressure 
practically and safely. The Dandy isa new boat, with a set of 
triple-expansion engines, made by Riley and Cowley, of South 
Brooklyn, N.Y., and isa very fast boat. The Pampero is an old 
boat, made by the Continental Ironworks, and exhibited at the 
Centennial. She has compound engines, which are very heavy and 
unsuited to racing purposes; out she had a Roberts’ boiler in her, 
and was capable of carrying 3001b. of steam, and did carry it from 
start to finish, leaving the Dandy, it is estimated, nearly an eighth of 
amile behind. This continued for about five miles, when the crank 
shaft of the Pampero got so hot that it was unsafe to run longer, 
and she slowed down, the Dandy passing her, but when within a 
mile and a-half of the finish, the Dandy blew out one side of her 
boiler, which is of a peculiar pattern, and lost the race. The dis- 
tance was ten miles, and was run in 39 min, 21 sec., although under 
the circumstances the time is no criterion of the speed of the boats, 
They are very nearly of the same size, being 50ft for the Pampero, 
and 52ft, for the Dandy, 
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DEATHS. 


aon the 8th inst., at Consett House, Consett, county Durham, Joun P. 
7 ot . many years engineer to the Consett Iron Company, Limited, 


On the 10th inst., at $1, Fopstone-road, South Kensington, Lieutenant- 

General Haney W. B. Brit, Royal (late Bombay) Seaton: aged 67. 

r On the 7th inst., at Bath, FReperick Cnappce, aged 78, formerly of 
iverpool, Mr. Chapple’s steamer Frankfort was the first steamer in the 

commercial marine that used the screw 
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LIGHTNING CONDUCTORS. 


Tue British Association did not conclude its peaceful 
and harmless labours without a fight. Britons dearly 
love a battle, and St. James’s Memorial Hall was crammed 
to the ceiling on Tuesday night to hear the discussion on 
a conductors between Mr. Preece and Professor 
Oliver Lodge. In this discussion several men of science 
took part; and when the battle was over no one was a 
penny the worse. No one was convinced or converted. 
Everything was just as it was before the fight. This is 
satisfactory. Yet the event is suggestive, and leads to 
speculations which were perhaps undreamt of by Mr. 
Preece or Dr. Lodge. A very few words will suffice to 
give the pith of the whole matter. For many years it has 
been held that a lightning conductor should be made of 
copper, that it should terminate above in numerous points, 
not too sharp lest they should be fused, and below in an 
extended metallic surface, which would give good earth. 
Some time ago a lectureship was founded in memory of 
Dr. Mann, who had experimented with lightning con- 
ductors in Africa. Dr. Lodge was appointed, and 
he delivered two lectures, which contained proposi- 
tions flatly opposed to the rules which had hitherto been 
laid down. Among other things, he stated that iron was 
a better material for a lightning conductor than copper, 
and he explains this on the theory of self-induction. Mr. 
Preece holds that Dr. Lodge is wrong, and that existing 
practice is right. The conclusion which the dispassionate 
outsider will arrive at is that neither Mr. Preece nor Dr. 
Lodge, nor anyone else, knows anything with certainty 
about lightning, outside of the common knowledge 

ssessed by most fairly educated people. It is certainly 

nown that lightning will kill animals and destroy 
buildings, and that if metal rods of some kind are 
secured to the buildings, they will not, as a rule, be 
ray by lightning, and with this all definite knowledge 
ends, 

Dr. Lodge bases his conclusions on experiments made 
with miniature lightning obtained from Leyden jars and 
induction machines. He found that in certain cases the 
current preferred to jump across an air space of over an 
inch rather than pass through a thick copper wire, but it 
preferred a thin iron wire to an air space. Reasoning on 
this basis, he argues that an iron rod is better than a 
copper rod. Perhaps so. At all events it is cheaper, and 
that is a point in its favour. With Dr. Lodge’s deduc- 
tions from his experiments we have no reason to com- 
_ so long as he keeps them within reasonable limits; 

ut we fail to see that what is true in the laboratory 
must be true out of doors. To use words which have 
little meaning, the tension of the electricity met with in 
a thunderstorm must be out of all proportion greater 
than anything to be found in the laboratory. To 
assume that what is true of a spark from a Leyden 
jar is true of a lightning flash is to postulate 
too much. Electricians and mathematicians talk in 
a very glib and familiar way about electricity ; all 
however, that is really known is that under certain 
conditions certain phenomena manifest themselves. But 
why, no one really knows. Electricity is spoken of as a 
force, and as a fluid, and as a condition of that convenient 
beast of burden the ether; but no one has the least cer- 
tainty that he knows anything about the cause of the 
phenomena which he sees or feels. Mr. Preece wanted to 
know where the energy in a lightning flash comes from. 
Aqueous vapour condensed, and falling at the rate of one 
millimetre per acre per hour, liberates energy equal to 
600-horse power. It is pleasant, perhaps, to know this; 
but it does not help us much to any knowledge of light- 
ning. What is it, for example, that strikes a steeple 
and breaks up the stones? Surely such a result 
cannot be produced save by some form of matter which 
comes in contact with them. The man of science 
can give no certain answer to this question. But 
he can supply us with another puzzle. Electricity is 
a thing of surfaces; it passes along the outside of a 
lightning conductor. Dr. Lodge told his hearers that it 
was only the outer surface of the conductor which con- 
ducted, and he did not know that there was any good in 
the centre of arod. A tube would do as well, and would 
be all the better if opened out into a flat bar, and yet 
better than that would be astrand of wires. Tyndall 
has made a similar statement ere now concerning wires 
carrying an ordinary current. We take it for granted 
that the statement is true; but, if so, why is it that the 
resistance of wires varies not in the ratio of their surfaces 
but of their sectional areas? If it were necessary, we 
could go on to illustrate the magnitude of the science 
man’s ignorance of the nature of electricity, but it is quite 
unnecessary. It is in no shape or way a thing to be 
ashamed of. But it is a shame to dogmatise about lightning. 
The dispassionate outsider may admit that Dr. Lodge is 
right, and yet that Mr. Preece is not wrong. That 
is, we think, the view that both gentlemen take them- 
selves. Indeed, at the end of the discussion, Mr. Preece 
said the points “between Professor Lodge and himself were 
reduced to a very small compass indeed. He himself had 
always been a great advocateof iron on accountof its cheap- 
ness. The useof copper caused needless expense in the erec- 
tion of lightning conductors. He believed every private 
house could be protected in accordance with the recommen- 
dations of the Lightning Conference for £1, if people would 
buy a coil of stranded iron wire jin. in diameter with the 
final points, and have that put up” This is as it should 
be. There is, however, danger that partisans will handle 
the subject in a different spirit. Let us hope that they 
will be warned in time. The world becomes daily more 
and more intolerant of dogmatism. The length and 
breadth of its mighty ignorance is beginning to be 
measured, There is less and less attention paid to the 





assertions of the man who asseverates that “he knows.” 
More and more respect is paid to the humble-minded, con- 
scientious worker who is content to collect facts, and draw 
no deductions from them save those justitied by the facts. 
If it is true that lightning conductors as hitherto made 
have secured buildings from damage, it will be difficult 
for Dr. Lodge, working with Leyden jars and induction 
machines, to prove that they are made on wrong prin- 
ciples. Mr. Preece stated that he had under his super- 
vision 500,000 lightning conductors. This is a stupendous 
fact. Dr. Lodge said that he had none under his super- 
vision. That also is a stupendous fact as regards the 
expression of opinion by the two gentlemen; and we 
balers that not only wiJl the world at large hold that 
Mr. Preece is a better authority on lightning conductors 
than Professor Lodge, but that the conclusions of the 
world in this respect will be correct. 


LOCOMOTIVE BOILERS AT SEA. 


Tue success which has attended the adoption of boilers 
of the locomotive type in the Italian Navy on board the 
Lepanto, which has sixteen of them, will do some- 
thing to break down the existing prejudice of marine 
engineers in this country. It is not to be disputed that 
this prejudice is not without foundation. Locomotive 
boilers have frequently been tried at sea in this country, 
both in the mercantile marine and in the Navy, and the 
results have been unsatisfactory and disappointing. We 
need only name H.M.S. Polyphemus as supplying a case 
in point. On the other hand, if we turn to land practice 
we shall find that the locomotive type has been steadily 
and rapidly growing in favour for years; and thousands 
of boilers of the locomotive type are now employed to the 
exclusion of the Lancashire boiler. For cheapness and 
efficiency it is extremely difficult to beat the former. 
The reason why the type has failed hitherto at sea is, we 
think, easily explained. The locomotive boiler is a very 
special thing. It has been gradually developed up to its 
present perfection; and the lines on which it must be 
proportioned, constructed, and used are very sharply 
defined. If we go outside them we shall be quickly 
reminded of the fact. But hitherto the locomotive boiler 
used at sea has not been like the locomotive boiler on 
land. The differences between the two are apparently 
trifling, but they are really essential. It is only 
necessary to name one prominent defect manifested at sea 
to render this clear. There is practically no difficulty in 
keeping the tubes of a railway locomotive tight, and this 
notwithstanding the violent jarring and vibration to 
which the boiler is exposed, and the intensity of the heat 
in the furnace. But at sea the leakage of tube ends has 
been fatal to success. Why is this? The answer is sup- 

lied by an examination of the two types. In the railway 
poiler the grate is kept well below the level of the tubes, 
and a fire-brick arch is thrown across the fire-box. In 
the marine type the grate is high, and there is no brick 
arch. There is nothing but alow brick bridge. The con- 
sequence is that every time the fire door is opened a cur- 
rent of cold air impinges on the tube plate. Leakage is 
the immediate or ultimate result. In the railway boiler 
the white-hot brick arch protects the tube ends, which 
cannot be struck by cold air. In torpedo boats, where 
there is very little room, the absence of the arch is un- 
avoidable, but there is no earthly reason why the torpedo 
boat boiler should be used in a sea-going steamer or a 
large man-of-war. If only a true. locomotive boiler were 
tried at sea, we have not the slightest doubt that it would 
give complete satisfaction. The boilers of the Lepanto 
are all fitted with a high hanging inclined baffle brick 
bridge, as usual in railway practice, in each furuace. 
Major Goliani states that “from the very beginning of 
the preliminary trials, which took place toward the end 
of last year, the locomotive boilers gave evidence of their 
good working, which went on trial after trial, so as now 
to be an established fact. They never primed or gave 
any trouble whatever.” 

The objections raised to the locomotive type for marine 
use are that the tubes leak, that it is given to priming, 
and that it lends itself badly in shape to marine purposes. 
The first objection we have just dealt with. Concerning 
the second, it is enough to say that if the boiler is pro- 
perly proportioned and properly worked, it will not prime. 
The third question requires consideration, and the vest 
mode of dealing with it is to draw a comparison between 
the ordinary return-tube boiler and a locomotive boiler 
of equal power. For this purpose we shall take an 
ordinary single-ended three-furnace boiler. The shell is 
12ft. in diameter and 10ft. 7in. long. The plates are in. 
thick. The tubes are 3in. diameter outside, and 7ft. 3in. 
long. The furnaces are 3ft. in diameter outside, and the 
grates are 7ft. long. The working pressure is 80lb. The 
total weight of the boiler, including up-take, fire-bars, 
&c., is about 30 tons. It has 63 square feet of grate sur- 
face and 29ft. of heating surface to each square foot of 
grate, or 1827 square feet in all. Such a boiler supplying 
a good compound marine engine ought to give out about 
800 indicated horse-power. The least space it can occupy 
in the ship, including the stokehole, is 20ft. long by 12ft. 
wide and 12ft. high, or in all 2880 cubic feet, or, allowirg 
40ft. to the ton, 72 tons. 

It would be injudicious to use at sea tubes as small 
and as closely packed as those of a locomotive. If this 
was not the case it would be possible to use a single locc- 
motive boiler instead of the boiler we have described. 
To get over this difficulty we must use two. They will 
each have 20 square feet of grate surface, and 900 square 
feet of heating surface. The outside diameter of the 
shells will be 5ft., and the tubes 10ft. long. The fire-bars 
will be 5ft. long, and the smoke-boxes 2ft. The total 
length of the boiler will therefore be5+9'5+2= 16ft. 6ir., 
and the cubic space occupied, allowing 6ft. 6in. for the length 
of the stokehole, will be about 2040 cubic feet, or 51 tcns 
of space. But the weight of each boiler complete will not 
exceed 8 tons, or together little more than half that of the 
ordinary boiler. The locomotive boiler will, however, carry 
160 1b., or double that which the ordinary boiler will carry, 
and consequently can supply steam to a triple expansion, 
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instead of an ordinary compound engine. As the grate 
surface is only two-thirds as much as in the ordinary boiler, 
a more rapid rate of combustion must be maintained. 
If the compound engine requires 2 1b. of coal per 


horse per hour, the total consumption in that 
time will be 1600 lb, and per square foot of grate 
it will be ae = 2541b. If the triple expansion engine 


uses 1°5 lb. per hour, then the consumption per hour will 


be 12001b, and per square foot eed = 30 1b., a very 
moderate rate for a locomotive boiler, and possible of 
attainment either without forced draught at all or bya 
reasonable application of the system. If the marine 
boiler were made to carry 1601b. instead of 801b., its 
weight and cost would be enormously increased. The 
comparison is therefore altogether in favour of the loco- 
motive boiler. 

It will be seen that we have as yet said nothing about 
an important point. The tubes of the marine boiler can 
be drawn in the stokehole, but the tubes of the loco- 
motive must be drawn at the opposite or smoke-box end. 
It is frequently argued against the use of the locomotive 
boiler at sea that a very large space is wasted of necessity 
in this way. The objection is, however, more apparent 
than real. The boilers must be fired fore and aft. At 
the smoke-box end we shall suppose that there is a trans- 
verse bulkhead. Between the bulkhead and the smoke- 
box there must be room for a man to pass, just as there 
must be room fora man to pass round a marine boiler 
if it is properly put on board. The tubes can be swept 
either with a flexible brush or by steam jet. In order to 
get over the drawing difficulty it is sufficient to make an 
opening in the bulkhead about 3ft. square in front of the 
tubes of each boiler. This can be closed by a door bolted 
on. When the ship is in dock, and the cargo is out, the 
door can be opened if need be, and the tubes drawn. If 
this is not considered sufficient, however, a species of 
short tunnel or chamber, 3ft. square, and some 6ft. or 7ft. 
long, can be constructed projecting into the hold, which 
will give the requisite space. It will occupy little space, 
and can be used for holding engine-room stores, &c., at 
other times. 

The whole subject is large, and deserves full discussion. 
There can be no doubt that the modern marine boiler 
has reached its maximum limit; we have really made out 
the best possible case for it. But when we come to 
compare the ljin. plates now used with the ,in. plates, 
which will stand an equal pressure in the locomotive 
boiler, the advantages provided by the latter become too 
prominent to be overlooked. The success, as we have 
said, which has been attained in the Italian Navy shows 
that there are really no insurmountable difficulties to be 
overcome. It is only necessary that an experiment should 
be made on the same lines as those followed in railway 
practice. If any considerable departure from these is 
permitted, the experiment will end in failure, and the 
locomotive type will be once more discredited. 


THE RAILWAY POLICY OF THE COLONIAL OFFICE. 


QveEstioys put in the House of Commons during the 
last session were directed to ascertaining how far the 
authorities of the Colonial Office were prepared to permit 
the introduction of private enterprise with regard to 
railway construction in certain Colonies within which all 
lines hitherto completed have been made and worked on 
Government account. The replies to such questions were 
apparently satisfactory. “Any well-considered scheme 
for such introduction would receive the full attention of 
the Government.” We use the word “apparently,” 
because to outsiders the reply would seem to intimate the 
willingness of the Colonial Office to welcome the inter- 
vention of a non-official element for the extension of rail- 
way facilities in the Colonies under its control; whereas 
there is every reason to believe that practically every 
proposal for such intervention meets with little or no 
encouragement, if not with positive prohibition. 

We can understand the desire of the Colonial Office to 
retain in its hands the construction and working of lines 
which have hitherto contributed largely to local revenue. 
From such a point of view, did it stand alone, it would 
seem that the intervention of private speculation can 
neither be necessary nor desirable. But colonists who 
are subject to the restraints of Downing-street urge other 
points for consideration which must be held to be 
deserving of serious attention. It is represented that the 
railway policy of the Colonial Office is not one contribut- 
ing to the development of a Colony. It is but fair to say 
that it is no part of the duty of a Colonial Government 
possibly to hamper the revenue entrusted to its adminis- 
tration by expenditure on railways of a speculative 
character. So much may readily be conceded, though it 
may be advanced that as regards irrigation works for 
instance, this principle has been constantly and widely 
departed from. With these latter facts, however, we do 
not wish to quarrel; but the case remains that Colonial 
Governments refuse railway extension until a return of 
5 per cent. is demonstrable from the existing traffic to be 
carried by any extension. This means, of course, that a 
country must become developed before it is granted the 
facilities of railway communication; and in no case can 
the latter be granted with the view to starting develop- 
ment. All can see that such a restriction must tell largely 
against the progress of a Colony. Millions of acres of 
land fit for cultivation, and suited in every respect to 
attract settlement, remain without an _ inhabitant 
because such lands are entirely cut off from any market 
for the produce they might raise; whereas, if the most 
elementary lines were constructed to tap them, these 
large areas at present waste, unproductive, and unsettled 
would become in demand at prices which would ampl 
recoup to the undertakers the cost of constructing suc 
railways. 

But Colonial Governments, for the reasons above 
named, decline to venture on what must under any 
circumstances still be deemed to be to a certain extent 





a speculative outlay. This has not been the case with 
Colonies having locally responsible Governments. In 
Australia, for instance, the lands have been developed by 
railway communication afforded in advance, either by 
Government or sanctioned private enterprise; but in the 
case of Colonies subject to the direct control of the Home 
Government such facilities for opening out land are 
practically denied. We do not wish to refer to particular 
cases, the citation of which might make the case we are 
discussing appear invidious. It suffices to point out that 
so long as Colonial Governments retain solely in their 
hands the advancement of railways, progress with these 
must be very materially delayed, and the history of rail- 
way development in some of the chiefest of Britain’s 
Crown Colonies records with what sparse liberality 
advance has been permitted. The concession of even a 
few miles of much-needed railway has literally to be 
dragged from the powers in Downing-street; and it is 
not until the demands of the colonists, however strongly 
supported they may have been by local Governors, 
become the subject of inconvenient questioning in Par- 
liament, that the brake is slackened and some little pro- 
gress sanctioned. Admitting the restraint exercised to 
be due to a necessary caution in dealing with public 
funds, we can yet see how gravely the interests of a 
Colony may be affected by a policy founded on such a 
principle. It is not as if there was no alternative open 
to the authorities whereby the advantages of a more 
rapid advance might be secured without in the least 
involving revenual risks. English capitalists would be 
eager to seize the opportunity for earning an immediate 
5 per cent. dividend, while it is also certain they would 
be satisfied to invest on a much lower immediate rate 
provided there might be a prospect of increase as the 
result of development due to their enterprise. It is the 
practical refusal of the Colonia] Office either to undertake 
such work itself or to permit others to do it that consti- 
tutes the present indictment of certain of the Crown 
Colonies against their autocratic rulers in Downing- 
street. 

It is time, we think, that such a selfish policy of 
exclusion should give way to more liberal views. The 
persistence in such a policy in the face of established 
opportunity for departing from it would almost seem to 
show that the desire of the Imperial Government is that 
its Colonies should not have their development stimulated. 
It is even said that this desire is due to a primary one 
that the profits of all railways yet to be made should be 
retained to add increases to the revenues of future years. 
All can realise how short-sighted is such an aim. A 
developed and fully settled country would contribute far 
more to the revenue than the mere profits of a railway 
serving it, and it should manifestly, therefore, be the 
object of the Government to make liberal concessions— 
not involving present or prospective loss of revenue—to 
induce private enterprise to undertake the construction 
of railways in our Colonies which it is not—for the 
reasons before-named—in a position to undertake for 
itself. There is much also to be said with respect to the 
limitations as to character which our Colonial Office 
authorities impose as to the lines made from public funds. 
In no case will they consent to the adoption of the lighter 
types of construction, which may amply serve for 
pioneering purposes. We can appreciate such a resolve 
to avoid risks and responsibilities which no Government 
should be called upon to incur, but these might well be 
permitted to those willing to incur them. The fact seems 
to be that at the present time both the policy as to 
advancement and that as to constructive detail pursued in 
our Crown Colonies is utterly unsuited to the present day, 
in which European enterprise is doing so much to raise 
native races to its own standard. In many of our 
Colonies the leaven of such enterprise has already largely 
—— such a result, and if it is to have its full and 
egitimate outcome in the future, the restrictive policy of 
the Colonial Office with regard to railways must give 
place to one more in accordance with modern ideas and 
necessities. i 





MINING MACHINERY. 


In the Blue-book on “ Mines and Minerals,” just issued, is a 
list of mines under the Coal Mines Act in the East of Scotland 
district, which is more than a mere list. In addition to the 
names of the mines and the managers, it gives the names of the 
seams worked and their thickness, the size and depth of the 
upeast and downcast shafts, the number of splits or currents, 
and the method of ventilation adopted. Although a large 
number of furnaces are still in use, yet it is evident that the fan 
is increasingly being adopted, and that it ventilates more and 
more of the mines in the district referred to, The depth of the 
shafts at these mines, it may be first pointed out, varies very 
greatly. At Benhar there is one shaft only 71ft. deep; another 
is only 15ft. deep; and from that the depth varies, until at 
Loanhead we have a downcast shaft 1980ft. deep. Naturally, 
there is a less variation in the size of the shafts, but even here 
it is found that one small colliery has a downcast shaft 64ft. by 
5ft., and an upcast 5ft. by 4$ft.; and there are others with 
shafts 18ft, by 9ft., whilst an upcast has the dimensions of 22hft. 
by 6ft. The average total quantity of air per minute shows as 
wide a variation, several instances being tabulated between 
2800ft. per minute and 28,000ft. The ventilating fans in use 
seem to be a larger size than a few years ago. One in the 
Hamilton district is 20ft. by 6ft., with forty-six revolutions per 
minute; more than one have the dimensions 30ft. by 10ft.; and 
there is one which is 45ft. A reference to some of 
the earlier reports for this district shows clearly how 
much more the fan is being used for ventilation, and how great 
has been the advance in the sizes used, whilst a table in another 
official document proves this in another way—by the state- 
ment of the enlarging tonnage of coal brought out of the mines 
which are ventilated by machinery. The value of these official 
tables is great, but the Blue-books in which they are contained 
are seen but by few, and thus their value is minimised. Those 
who wish to learn something of the actual and comparative 
state of the machinery at mines, the depth of the latter, and the 
manner in which, and the extent to which, they are ventilated, 
will find much information on these subjects in the official 
report of the inspector for the district referred to. We do not 
notice that any of the other reports give this information, and 





the baldness of the latter is seen when the contrast is made, for 
they give only a list of the names of mines, the situation, owners, 
and agents, with, in one or two instances, a statement of the 
number of persons employed, It would add much to the value 
of the Blue-book if it were drawn up in one form, and that in 
the form which gives the varied and useful information we have 
endeavoured to indicate ; and the next set of returns being the 
first under the new Act, would fittingly inaugurate such a 
change. 


MR. HAWKSLEY AND THE VYRNWY WATERWORKS, 


THREE years ago we described a curious and a regrettable 
dispute which had arisen between the Liverpool Corporation 
and Mr. Hawksley respecting the direction of the Vyrnwy 
Waterworks scheme. The difference grew out of the fact that 
Mr. Hawksley having been engaged to design and carry out the 
scheme, was not left in sole command, Mr. Deacon, the Liverpool 
water engineer, being allowed to take an active part in the work, 
ina manner to which Mr. Hawksley objected. The position 
was aggravated by a statement that that gentleman had been 
receiving £10,000 a year for doing nothing. Mr. Hawksley 
resented, and flatly contradicted this allegation, and resigned 
his office. Then came the question of payment for what he had 
actually done, and after much controversy and wrangling, 
eventually Mr. Bosanquet, Q.C., was called in to arbitrate by 
the Board of Trade, to whom the dispute had been referred, 
Mr. Pope, Q.C., represented the Liverpool Corporation before 
the arbitration. Mr. Hawksley originally claimed £60,000, but 
Mr. Bosanquet has just delivered a decision awarding him 
£14,123 in addition to £20,617 already paid—practically 
£35,000 in all. The Corporation have, however, to bear 
the costs, and these are estimated at about £5000. The 
Corporation have, under the circumstances, come fairly 
well out of the contest; and they have done similarly well in 
regard to another dispute respecting the same undertaking. 
The trustees of the River Weaver Navigation objected to the 
proposed method of laying the pipes from Vyrnwy across that 
river. They contended that these pipes should be placed in a 
walled passage or tunnel at a sufficient depth in the strata to 
avoid interference with the navigation, or to prevent future 
improvements in the stream. Mr. Deacon, the Liverpool engi- 
neer, maintained, however, that a less costly and a thoroughly 
trustworthy plan could be adopted without a tunnel. He 
advised that flexible steel tubes should be placed in the bed of 
the river by means of an excavated trench into which the pipes 
could fall. He was supported in his view by several eminent 
engineers, but an arrangement not being possible, the Board of 
Trade appointed Sir Douglas Galton to arbitrate, Mr. Pember, 
Q.C., representing the Corporation, and Mr. Higgin, Q.C., 
and Mr. Duncan appearing for the trustees. After several 
sittings in Liverpool and in London, during which a large 
amount of scientific and other evidence was taken, Sir Douglas 
Galton has just decided in favour of Mr. Deacon's scheme. The 
result is a saving of £10,000 to the Corporation. 


THE TRADE REVIVAL IN IRON AND STEEL. 


Ir is extremely gratifying to note the marked revival which 
is now establishing itself in the iron and steel trades of the 
entire of England and Scotland. The depression which has 
hung with such persistency over these industries for so long a 
period seems now to have fairly given place to a changed state 
of things. Our iron and steel masters are entering upon the 
winter season with prospects more encouraging than have 
existed at any time this year, to go back no further. The chief 
factor in bringing about the revival is undoubtedly the great 
deniand which exists for new vessels, The shipyards in Scotland 
and the North of England are crowded with orders, and demand 
is so excellent that yards which have long lain idle are now 
being reopened. The steel and iron plate makers are working 
to the top of their bent to supply the shipbuilders’ needs, and 
one of the most remarkable features of the improvement is that 
not since 1883 has there been such a large call for iron ship- 
plates, This latter industry, which it was feared had 
been buried never to be revived, has suddenly sprung into 
new life, and makers are jubilant at the improved order 
of affairs. The greater demand of iron and steel is being 
accompanied by substantial advances in prices, and profits are 
once more getting nearer a respectable level. Steel ship-plates 
have risen 10s. to12s. 6d. per ton during the last two or three 
weeks, and £7 is now quoted in Cleveland and Scotland alike, 
while angles have risen 7s. 6d. to 10s., and are now quoted £6 5s, 
at works at Middlesbrough. Iron ship-plates have advanced 
over 5s. per ton, and the upward movement will certainly continue. 
It is unfortunate that the next great steel industry of the 
kingdom, that of rails, has not so far given any signs of partici- 
pation in the revival. Prices still rule at the exceptionally low 
figure of £3 17s. 6d. to £4 per ton, yet it is perhaps well that 
the effort to form an international steel rail syndicate should 
still be resisted by certain of the leading English makers, for 
the experience of the last syndicate clearly established that the 
continental makers come best off in any such arrangement. In 
the raw iron trade the rapidly decreasing stocks in Cleveland, 
and the large shipments both for there and for the Clyde, are 
encouraging factors of first importance, and it is satisfactory 
that prices in the Midland pig iron centres are rising as well as 
those in the North. 


THE POWERS OF BOROUGH ENGINEERS, 


AN application is to be made to Parliament by the Corpora- 
tion of Liverpool which will have considerable interest for 
borough engineers. In 1885 the Liverpool engineer advised 
that certain Parliamentary powers relating to streets and build- 
ings should be included in the Waterworks and Improvement 
Bill which the Corporation were to introduce in 1886. The 
suggestion was generally approved, but lest it should jeopardise 
the water portion of the Bill, it was not adopted. It has, how- 
ever been revived, and the engineer now recommends that the 
powers granted by the water clauses should again be asked for, 
and Part V. of the 1886-7 Bill, as originally drafted, together 
with the second schedule, be inserted in the next Improvement 
Bill. He also considers that it would be advisable to insert the 
following new clauses:—A clause or clauses repealing section 50 
of the Liverpool Sanitary Act, 1846, which specifies 3ft. or 4ft. 
as the minimum width of back streets being footways, and 
requiring that such width be 9ft., except in special cases, and 
empowering the Corporation to acquire any such back street to 
be paved as a carriage-way. A clause relating to the lengthen- 
ing of the courts, prohibiting the erection of additional houses 
in an old court unless the new part of the court is in accordance 
with present or future requirements. A clause empowering the 


Corporation to impose conditions in connection with the rein- 
statement of streets or footways after they have been opened up 
for the purpose of connecting private drains with sewers. The 
engineer also considers that it. would be desirable to attach as a 
schedule to the Bill the drainage bye-laws, now in force under 
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the Public Health Act, with the object of more readily enfore- 
ing compliance with the same. The procedure in case of default 
would then be the same as that provided for under sections 37 
and 38 of the Liverpool Improvement Act, 1882. 


THE RECENT FATAL ACCIDENT WITH A 40-POUNDER B.L. 
GUN, 

WE are now in a position to supply our readers with some 
definite information on this occurrence, The gun is a 40-pounder 
B.L., on the original system which came in about 1858—with 
breech screw and removable vent piece. It had, like others re- 
maining in the service, been altered in the following way :—The 
trunnion ring had been turned round through 90 deg., so as to 
bring the vent slot from the top to the right side, the vent 
piece being fitted so as to slide in and out of the side opening 
thus formed, like the wedge of Krupp’s guns, instead of lift- 
ing out of a slot at the top. When home it was tightened 
by the breech screw and tappet ring as in the original guns. 
There is a line on the breech screw indicating when it is 
home, but there is no arrangement such as exists in our 
present pieces of larger calibre rendering it impossible to 
fire them until the breech is completely closed. A pattern 
thus altered may be seen in the Royal Gun Factory Pattern 
Room at any time. On the occasion of the accident the vent 
piece flew out, killing and injuring the men as reported. The 
gun is, we understand, intact. There can be no reasonable 
doubt that the piece was fired when the breech screw was not 
screwed home. It would be impossible for the vent piece to 
escape from its recess otherwise without the gun being frac- 
tured, as any one who knows the system must be aware. This 
deplorable accident, then, only points the lesson so often im- 
pressed on us in past times of the desirability of securing guns 
against the possibility of being fired when imperfectly closed at 
the breech. It has no bearing on any other question of gun 
construction. 


MINERS’ WAGES IN YORKSHIRE, 


Some months ago a suggestion was made that the miners 
ought to have more money for their work. The masters met 
that suggestion with the statement that they would first require 
more money for their coal, Once more the subject is revived. 
It seems that the representatives of the miners are determined 
to push the agitation. Lancashire, Derbyshire, Nottingham- 
shire, and other coal-producing districts are announced to be in 
favour of demanding an advance. At Barnsley, the head- 
quarters of the Yorkshire Miners’ Association, the council of 
that body met on Monday, when they passed resolutions order- 
ing a conference to be called for Manchester on September 25th, 
and asking for an advance of 10 per cent. to be paid as and from 
October 1st. Winter stocking has been going on briskly for 
some time, and there is consequently more activity in the coal 
trade, particularly in house sorts, while the foreign demand is 
certain to increase by reason of larger supplies being obtained 
e’er the season on the Baltic closes. Still, the miners’ repre- 
sentatives know very well that the employers cannot concede a 
10 per cent. advance without greatly injuring the colliery 
industry of the district ; that this advance in wages would 
make all the difference between, practically, trade and no trade; 
that, even at the present admittedly low rate of remuneration, 
there are very few pits which are making a profit, and scores of 
them are being worked at aloss. Probabiy the movement is not 
meant aux sericux. It is the season, the close of summer, when 
the miners expect to be promised an advance, and those 
who lead the class endeavour to rise to their constituents’ 
expectations. 








BOOKS RECEIVED. 


Dynamo-electric Machinery: a Manual for Students of Electro- 
technics, By Silvanus P. Thompson, D.Se., B.A, Third edition, 
en'arged and revised. London: E. and F, N. Spon. 1888 


Walks in the Ardennes: Cycling, Driving, Boating, by Rail and on 
Foot; with some Fishing and Shooting Notes. Edited by Percy 
Lindley. Pen and Ink Sketches by J. F. Weedon. London: 
125, Fleet-street. 


Graphic Analysis Applied to Structures under Anistathmic Stresses. 
Illustrated by those in the Hawkesbury Bridge, N.S.W. By Chas. 


Ormsby Burge, M. Inst. C,E. Sydney: Gibbs, Shallard and Co, 
1888, 


_ Minutes of Proceedings of the Institution of Civil Engineers. 
Vol. xciii. Session 1887-8, Part III. Edited by James Forrest. 
London: The Institution, 1888, 


Anwendungen der Graphischen Static. Nach Prof. Dr. C. Cul- 
mann, bearbeitet von W. Ritter. Lrster Theil. Die in Innerin 
eines Balkens wirkender Kraefte. Zurich: Verlag von Meyer and 
Zeller. 1888. 

The Mining Manual for 1888; containing full particulars of 
Mining Companies, and of all those Registered from June, 1887 ; 
together with a List of Min ing Directors, and a Separate Section of 
all South African Mining Companies. By Walter R. Skinner, 
London: 4, Birchin-lane, E.C. 


Fifth Annual Report of the Board of Railroad Commissioners of 
the State of New York, for the Fiscal Year ending September 30th, 
1887. Transmitted to the Legislature January 17th, 1888, by 
Commissioners Wm. E, Rogers, Isaac V. Baker, jun., and Michael 


— Vols. i, and ii, London: Effingham, Wilson and Co, 
388, 








TENDERS. 
MACHINERY AND PLANT FOR EXTRACT OF MEAT AND 
HIDE FACTORY, BRAZIL. 

List of tenders for machinery and plant for Brazilian Extract of 
Meat and Hide Factury, Limited, Porto Alegre, Brazil, from the 
designs of Mr. Frederick Colyer, C.E., 18, Great George-street, 
Westminster, S.W.:— 


No. 1 Conrract.— Extract of Meat Plant, 


£ 
Messrs, Fawcett, Preston, and Co. .. «- 1970 
Messrs, Pontifex and Wood .. .. eo es ce ce 10K 
No. 2 Conrract.—Patent Water Tube Boilers, 

The Patent Steam Boiler Company .. 2879 
Messrs, Babcock and Wilcox and Uo... a ee 2060 
No. 3 Contracr.—Pumping Machinery. 

Messrs. Simpson and Co, ir Are tae 997 
Messrs. G. Waller and Co. (error in estimate). . 886 
Messrs. Morelandand Son .. ., oo se 60 oof Oe 
Messrs. Fawcett, Preston, and Co, oo ee 0s ce 6000 
No. 4 Contract.—Charcoal Plant. 

Messre, G. Wallerand Co. .. .. .. 1. 2. os ce ce 498 
No. 5 Contract.—Lancashive Boilers, 

Messrs. Fawcett, Preston, and Co. .. .. 
Messrs, Horton and fon.) See oe 
Messrs, Thornewill and Warham,, .. .. |. 2. 2. 2. 1970 





ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

Brazil—Failure of British sugar mills.—It is much to be 
regretted that central sugar mills of British manufacture 
established in the province of Pernambuco, worked by British 
capital and management, and receiving guaranteed interest 
from the Brazilian Government, should have proved entire 
failures, when similar native-established mills, erected with 
machinery obtained from the Continent, without Government 
support, show favourable results, and are on the increase. In 
addition to other drawbacks, the agriculturist or planter in 
Pernambuco has against him the inefficiency of public thorough- 
fares for the conveyance of his products to the consuming local 
markets or exporting ports; and such as have their plantations 
situate near the railway cannot on occasions avail themselves of 
this means of conveyance on account of the high rates of tariff 
demanded. The momentous question with agriculturists and 
planters to-day is that of labour in place of the slave, whose 
freedom is shortly expected to be decreed ; and as emigration 
is having their serious attention, it is to be hoped that such 
steps may be taken and laws promulgated which will induce 
foreigners to come and settle in the country, though in this 
province there is a sort of nomadic population, which, if it 
could be prevailed upon to apply itself to agricultural labour, 
would obviate this difficulty. Many planters even now 
allow settlers on their lands, who work on a joint account 
agreement, dividing between them the returns obtained. In 
the province of Maceio turbines and other improvements, such 
as steam power in grinding the cane, are being introduced ; but 
so far the projected cential sugar factories have not been esta- 
blished. The manner of cultivating the soil is undergoing a 
change, through many planters now making use of ploughs in 
lieu of the common hoe, 


China: Cotton ginning machines at Ningpo.—Much of the 
cotton produced in the neighbourhood of Ningpo is now ginned 
by ginning machines from Japan, and the subject is one 
worthy the immediate attention of our home machinery manu- 
facturers, as it seems probable that these machines must in a 
few years come into general use throughout the cotton-growing 
districts of China, and a very large demand for them must arise, 
a demand that, if the principle is really of the excellence 
claimed, will not be confined to China, but will extend to 
America, Egypt, India, and all cotton-growing countries. The 
machines are manufactured at Osaka in Japan, and were first 
introduced here about two years ago, and the success vbtained 
by them has induced certain Chinese to import others, and to 
establish a large ginning establishment on the bank of the river, 
some two miles from the city wall. The most important feature 
in the case is that while the machines hitherto imported have 
been treadle machines to be worked by one operator, the 
above-mentioned Chinese, with the consent of the local authori- 
ties, have imported much larger machines and the necessary 
boilers and engines to drive them by steam power. At this 
giuning establishment, when visited a short time ago, about 
thirty of the smaller machines were at work, and the boiler and 
engine were being placed in position. The iron castings of which 
these machines were made, both the body, and the main aad 
subsidiary wheels, &c.—although somewhat rough—are good 
and substantial, and do their work smoothly and well. The 
value of the invention, or rather perhaps the adaptability of 
the principle of the simple hand machines used for ages by 
the Chinese—and probably by the Japanese--consists in the 
fact that the seeds are extracted from the cotton, not 
as in American ginning machines by means of saws, but 
by drawing the cotton between straight steel edges or knives. 
The cotton is fed by hand into the machines, by the movement 
of which a small portion of fibre is squeezed between the lower 
movable straight edge, having a vertical movement, and the 
fixed upper one. The fibres of the cotton are then caught in a 
revolving drum of wood faced with strips of leather placed 
together diagonally, the edges of these strips being sufficiently 
rough to hold the cotton, which is gradually drawn between the 


| fixed and movable steel edges, by which means the seeds are 


extracted. It is almost certain that two great advantages attend 
this method of ginning as compared with the method in use in 
America—the seeds are better cleaned, and the staple is less cut 
and injured. Should this venture not meet with opposition, it 
will be the first successful attempt so far to introduce power 
machinery for industrial purposes into China, apart from the 
Government arsenals,coal mines, and steamships, in all of which 
foreigners have no share. 


China: Russian Petroleum in the East.—The United States 
Minister at Pekin reports the oil merchants of Baku have resolved 
to start a company for the supply of kerosine and naphtha to 
the ports of China, Japan, and Siberia. Shops for the sale of 
lamps are to be established at Petropaulovsk and Vladivostock. 
From these shops lamps will be sent to the countries named. 


Corea—Trade of, in 1887.—Last year was throughout pros- 
perous, and business was good at all the ports, but especially at 
Fusan, which made a great advance. At the three open ports, 
imports passing the foreign customs increased by £75,511, or 
16} per cent. Metals increased by £10,548, or 103 per cent. 
Copper and tin are largely used by the Coreans in the manufac- 
ture of their domestic utensils, and quicksilver has lately been 
introduced to a small extent for mining purposes. The Govern- 
ment has received all its machinery, and will soon be ready to coin. 
The machinery for the mint has been supplied from Germany 
by the German firm of E. Meyer and Co., having branch esta- 
blishments at Chemulpoand Soul. The king’s palace has been 
furnished with Edison’s electric light, which has been found 
better and more economical than candles or kerosene. An 
attempt was made last year to introduce Pingan coal as a 
household fuel, which did not succeed through a large quantity 
of bad surface coal and dust having been shipped. The Corean 
coal has been pronounced to be of very good quality, and to burn 
long and well with very little dust and smoke. In course of 
time the coal of this country may become a valuable article, but 
at present it is all lying idle. A line of telegraph is to be made 
to join the capital with Fusan, taking in several large towns on 
the way. The poles for the line have been imported from 
Japan, and the other materials from Germany. 


Dutch Guiana—British Trade and Neglect of Consular Assist- 
ance.—“ From my experience, consular commercial reports are 
far more carefully studied by foreign than by British manufac- 
turers and merchants, as when I have acted as Belgian, French, 
German, Swedish, and Norwegian consular agent, I have had 
questions addressed to me from those countries, often quoting 
from my reports suggestions made for the use of British com- 
merce, and asking how it would be best to place their goods ; 
whilst I hhve had but one letter from an English firm in eight 
years.” Through all the goods received from Europe being shipped 
either at Amsterdam by the Royal Netherlands Steamship Com- 
pany’s vessels, or at St. Nazaire by the steamers of the Com- 
pagnie Général Transatlantique, and the manifestoes showing 





only the port of shipment, it is only possible to point out what 
kind of goods are most in demand here. ll coal required for 
the colonial direct and private steamers, the man-of-war on 
station, and the sugar estates, comes from Cardiff under an open 
yearly contract. The importation of hardware is on the whole 
satisfactory to British trade; but Germany is pressing very 
close on Sheffield by producing cheaper, but not so serviceable 
wares, painted, polished, and put up as to please the eye, and 
the difference in price leads many to buy these goods in prefer- 
ence to the more durable English articles. A card of German 
scissors, cheap, of the poorest material, nicely placed upon a 
pretty card, and hung up in a shop window, will attract atten- 
tion; whilst the better and higher priced English article, done 
up ina brown paper parcel, and put away on a shelf as not 
being for exhibition in the window, will be for years unsold. in 
addition, the immense amount of foreign cutlery, &c., of an 
inferior quality, finding its way into foreign markets, marked 
with English marks and names, is a serious drawback to the 
hardware trade. Also foreigners are careful in dealing with 
firms at home, because they are sometimes saddled with goods 
sent out on commission, which are unsaleable here, and for 
which the receiving firms pay duties, and so incurs serious loss. 
There are ironmongers here in the position of carrying a large 
stock of unsaleable goods. Machinery is a branch into which 
Baitish enterprise might well enter. As soon as the mines are 
developed shortly there will be a demand for quartz crushing 
machinery. There is an opening for a perfected cocoa drier, if 
such can be found at home, and it would have a large sale here, 
where there are a great number of cocoa estates. Two Ameri- 
cans have tried different systems but without success, Any 
one wishing to sell a cocoa drier can send the machine on trial 
by any of the coal laden ships from Cardiff. It would be to the 
interest of our manufacturers to send travellers to see what is 
the nature of the goods required in each different country, and 
supply only those which will sell, as is already done by American 
and German firms. Some British firms dealing in these parts 
send travellers as far as Demerara, but there they stop. Turinain 
is to be connected with Europe by telegraphic cable, and it is 
expected that by the end of this or early in next year the work 
will be accomplished, the Netherlands Government having 
granted a subsidy of £2000 a year for twenty five years. 


France: Trade of Corsica in 1887.—Imports and exports 
hardly differ from 1886. The former amounts to £213,145, and 
the latter to £97,145. Machinery increased by £4262, or 42} 
per cent., the quantity from countries other than France 
decreased by £1053, or 614 per cent. Coal decreased by 1191 
tons, or 41} per cent. Of this decrease 1503 tons was in French 
coal, while foreign coal increased by 312 tons. Iron bars and 
steel, all from France, decreased by 4078 tons, or 73 per cent. 
There are few signs of any increase in the direct trade with the 
United Kingdom, £2000 being the total value of cargoes brought 
in British bottoms to Bastia, and £31,800 the value of the 
return cargocs. Ajaccio has no direct trade with British ports. 
Three lines of railway, with a gauge of 3ft. 3in., are being con- 
structed—one by the Government from Bastia to Ajaccio, by 
Casamozza, Ponte Leccia, Corte, and Bocognano, a distance by 
road of 96 miles. That part of the line from Bastia to Corte 
has been opened for traffic, and the section from Bocognano to 
Ajaccio is nearly completed. The money already spent upon 
the construction of the line is £152,000, and £400,000 more 
will be needed to complete the section Corte and Bocognano. 
The other two lines, one from Ponte Leccia to Calvi, by Ile 
Rousse, on the west coast, and one from Casamozza to Fiu- 
morbo, on the east coast, are being made by the Compagnie de 
Chemins de Fer Departmenteaux, who will work the three lines 
when completed. 


Honduras: Development of the country.—The Government of 
the Republic is doing much to encourage and induce capitalists 
to engage in schemes that will bring about the development and 
opening up of the country, both by granting concessions of 
lands, and aiding and facilitating by every possible means in its 
power the carrying out of these enterprises. The various 
American syndicates conducting mining operations have in 
many cases been rewarded with substantial results, and their 
future prospects bid fair to far exceed anything that has been 
accomplished in the shape of production of valuable minerals in 
the country. It has been proved beyond doubt that the 
Republic is rich in those minerals, and the introduction of 
capital and machinery to remove the obstacles to working them 
will bring about most favourable returns. Foremost among the 
new enterprises projected are the Interoceanic and North Coast 
Railways. The former of these schemes, an enterprise floated 
by British capital, starting from Puerto Cortez,and runningacross 
the whole breadth of the Republic to Amapala on the Pacific 
Coast, thus forming a direct line of communication between the 
Atlantic and Pacific Oceans, promises to be a work of consider- 
able magnitude. The latter, commencing at or near Puerto 
Cortez, passing through one of the best fruit districts of the 
Republic, and terminating at the port of Truxillo, on the 
Caribbean Sea, has been spoken of during the last two 
years, a survey of the route has been made, and there is 
every prospect of the scheme being carried out, a company 
for the purpose having been formed in the United States. 
These undertakings, when carried out, will do much both 
to encourage agricultural settlers to extend their opera- 
tions and to facilitate trade. An American company for 
the purpose of improving and opening up the river Aguan by 
the construction of a canal from the river to Truxillo Bay, is at 
work. The company has already done considerable good by the 
introduction of its capital and its large employment of labour, and 
on the completion of the scheme, the importance of Truxillo as 
ashipping port will be materially increased, as the vessels that 
in the meantime lie off the mouths of the rivers to receive their 
cargoes will then Joad in Truxillo Bay, a safe harbour, and thus 
escape the dangers and inconveniences which lying off shallow 
and unprotected river bars always entail. The Government of 
the Republic may now be said to be in a settled condition, and 
there is not the slightest appearance of any recurrence of those 
disturbances which of late years have retarded the commercial 
advancement of the country. 


Peru: Trade of Mullendo in 1887.—A slight improvement 
took place in business during the last six months of the year, 
consequent on the opening to navigation for lighters and small 
steamers of the river Desaguadero connecting Lake Titicaca with 
Lake Poopo in the interior of Bolivia. The river passes con- 
venient to several of the large mines in Bolivia, and the minerals 
are brought down in barges to the mouth of the river ; thence 
across Lake Titicaca to Puno in larger vessels and from Puno 
here by railway. The opening of the river Desaguadero promises 
to be of great utility to the interiors of both Bolivia and Peru, 
and once there is easy communication by rail and water to these 
inland places both countries will become prosperous and wealthy. 
The special attention of the.Government is being given to the 
finishing and prolongation ofthe various railways in the country, 
and one of the first works to be done will be the finishing of 
the railway from this port to Cuzco, 
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CONTRACTS OPEN. 


INDIAN STATE RAILWAYS—CHENAB BRIDGE. 


TE Indian Government seeks tenders for steelwork, ironwork, 
&c., for the Chenab Bridge, 5ft. Gin. gauge:—The work required 
under this specification comprises the supply, construction, and 
delivery in England, at one or more of the ports named in the 
teiider, of the whole of the steelwork and ironwork for seventeen 
triangulated girder spans of 200ft. in the clear, including all rivets, 
bolts, &c., required to complete the erection of the bridges in 
India, together with a quantity of rivet rods sufficient to make 50 
per cent. of the net quantity of rivets required for erecting the 
spans in India, of the proper sizes for that ay ope The timber 
work and permanent way are not included in the contract. The 
span is shown on two ves of engravings, pages 226 and 227. 
According to the quantities, each span is estimated to require 
about 220 tons of material. The el ond wrought iron must be 
of such strength and quality as to be equal to the following ten- 
sional strains, and to indicate the following percentages of elonga- 
tion and of contraction of the tested area at the point of fracture : 











=e | OS Bag 
gh2 32 | B42 
e6e/§s8| ess 
Ez S SSS | 8e- 
£55. | S65 
Serias [gos 
fa Tons. 
Steel plates, either with or across the grain, "4 } 
angle, or fiat bars, not lees than... .. --, 27 1 g51 | og 
a a a 31 ) | 
Wrought iron, round and square bars, and flat : 
bars, under Gin. wide .. .. .. .. 2 -«- 24 20 15 
Wrought iron angle, T, and channel bars and 
flat bars Gin. wide and upwards .. .. .. 22 15 12 
Wroughtiron plates... .. 1. 2. 22 ee 21 10 8 
Wrought iron plates across grain.. .. .. .. 18 5 3 





1 As regards steel plates more than 15ft. long, tested crosswise, these 
figures may be reduced to 30 and 17 respectively. 

No material is to be used which, in the opinion of the consulting 
engineer, falls short of the tests and other requirements of the 
specification, and no iron of foreign manufacture is to be used 
throughout the contract. The stipulations of the contract are 
as usual, The estimatec weights are as follows :— 


Steel in Main Girders. 
Tons cwts. qrs. Ibs. Tons cwts. qrs. Ibs. 
os 16 





Top and bottom plates .. .. 19 2 © 
PPC Te .o<. « o« » 2 eS DS 
Top and bottom side plates.. .. 21 10 3 0 
Plates for end struts owe ewe eS 
Dittofor ordinary struts .. .. 7 ll 38 0O 
Gussets and covers for top and 

Sees .. . - »« B 2 2 ® 
Platesindiaphragms .. .. .. 0 16 1 0 
Angle bars in top and bottom 

booms and end struts.. .. .. i eS 
Angle covers forangle bars.. .. 1 12 0 0 
Angle barsforstruts .. .. .. 14 8 0 0 
Diagonal tension bars .. .. .. 19 Ll O 0 
Angle bars for diaphragms and at 

ends of main girders... .. .. aye 

Total steel in main girders .. 129 3 3 #0 
Steel in Bottom Cross Girders. 


Web plates and gussets.. .. .. 5 6 1 0O 
PN nc <p ns. te: ae a & 2 ® 








Total steel in bottem cross 
ie os leet oh ae on 

Steel in Top Cross Girders. 

Plates and gussets .. a 

Angle bars.. .. .. 

Flatbars .. .. 

T bars .. 


16 ll O 0 








Total steel in top cross giréers 3 19 


ts 
o 


Steel in Roadway, ke. 
Zbarsforroadway:. .. .. .. 21 
Covers for ditto ° 
Plates under sleepers .. .. .. 2 
Angle bars at ends of roadway .. 0 
Gussets forend handrailstandards 0 
Angle bar standards for handrail 0 


Total 


~ 
None & 
bo OO 
ocoooco 








& 
Oo 
oo 
f—} 


Wrought Iron Packings. 
Packings for end diaphragms eo 2... 8 
Ditto for cross girders .. .. 010 2 0 
Ditto for Z bars 003 0 
rao a 0122 0 
Corrugated steel floor plates .. 1 #141 0 





Rivet heads and rivet rods, say 
6percent.on theabove .. .. 





ee ee 201 :17'~«1 
plate for bearing on wall at 
centre of pier, 1tft long, 2ft. 
wide, and jin. thick (iron) 
chequered plate at end of 
span, 15ft. lin. long, Ift. lin. 
wide, and 22}1b per ft. (iron) 
2 connecting plates at bearing 
eee ea 
Bars for roadway (steel)... 
Gas tubes for handrails (iron) 
Brackets on end standards and 
PCD ss) «s+ os os os © 
Clips and packings for handrails 0 


I 


hoe 
a 
coo wow 
we totere 
oo oco 


une Se 6 41 0 
2 wrought iron roller frames 2 
Steel rollers = — 


mn] 

“1 
or 
oo 





Total - 1 13 


Cast Iron. 


to 
_—J 


4 saddles os se os 
2 expansion knuckles .. 
2 ditto bed plates 
2 fixed knuckles 


1 
1 


weo- 
wm cts 
oooo 


wwe 








a ee . ; 815 1 0 


Bolts, Washers, and Coach-screws. 
16 bolts for rollerframes .. .. 0 0 1 22 
16 holding-down bolts & washers 0 9 2 19 
194 sleeper bolts, lin. diameter 
Dr co upset op © 
12 ditto, ditto, lft. 3gin.long .. 0 
40 bolts, saddles .. .. .. .. O 
SER GP os be oe we ee CO 
618 dozen coach-screws for road- 
way timbers, Zin. diameter, 
2in. long.. - os of 


23 
23 
19 
0 14 


tom oo 


ocooom 





ae ne 156 218 
Total weight 219 15 3 18 


Tenders, addressed to the Secretary of State for India in Council, 
with the words ‘‘Tender for Spans” on the envelope, must be 





delivered at the India Office, Whitehall, S.W., before 2 p.m. on 
Tuesday, the 18th September, 1888. If delivered by hand, they 
are to be placed in a box provided for that purpose in the Store 
Department. 








THE BALTIMORE. 


THE new twin-screw steel protected cruiser Baltimore will be 
launched from the shipyard of the William Cramp and Sons’ 
Company on the 28th or 30th inst. The Baltimore was built after 
the designs of Mr. W. H. White, the Chief Constructor of the 
English Navy, while her engines and machinery in general are 
constructed after the plans of Humphrey and Tennant, of England. 
The principal dimensions are as follows :— 

Length between perpendiculars.. .. .. .. .. 810ft. 

BOOBMR icc 0c 00 ce we op cs se ce cc ce OR Gn, 

Load draught, mean. . ap emis ee ae 19ft. 6in. 

Load displacement .. .. .. .. .. «. +. +. 4400 tons, 
Indica horse-power, natural draught .. .. .. 7500. 
Indicated horse-power, forced pee os. oo se Meee 


Maximum speed per honr, forced draught 19 knots. 
Cylinders, diameter and stroke .. .. .. 42, 60, & 94x 42. 
Screws, three-bladed, diameter .. 14ft. Gin. 
Boilers, No. and diameter, four .. .. 14ft. Sin. 


Furnaces--corrugated, No. and diameter, 32... .. 3ft. 

The stem, stern post, and rudder post are steel castings, made 
by the Standard Steel Co., of Chester, Pa. The rudder and steam- 
steering gear are placed below the water line, under the protection 
deck, worked from the chart house and conning tower, so that, in 
case a shot should strike the cruiser above the water-line, the 
steering gear of the vessel would escape uninjured. The Balti- 
more’s masts are to be fitted with lower yards, to be used chiefly 
for signal purposes. A large military top, with bullet-proof 
armour, will be erected on each masthead, and in these Hotchkiss 
revolving cannon, or long-range, single barrel guns will be mounted. 

Two electric plants of the most approved pattern, the lightest 
and most compact and best adapted for marine work, are used. 
Each engine is so arranged as to drive either dynamo separately or 
both together. The dynamos are each of 3200 candle-power, so 
constituted that lights of 10, 16, 32 and 50 candle-power can be 
used on the same circuit, with an independent control over each 
lamp. All parts of the ship will be fully lighted by the incan- 
descent lamps, including coal bunkers, magazines, shell, and 
ammunition rooms, 

Natural ventilation is used as much as possible for the living and 
storage spaces, by means of pipes, louvres, and cowls. Artificial 
ventilation is also provided for all compartments below the living 
deck by means of two blowers of 10,000 cubic feet capacity per 
minute, so arranged with reversible valves as to exhaust from or 
force air to the several parts of the vessel, and to deliver it into 
the lower parts of the engine-room or the open air. 

A steam bilge pump has been placed in each engine-room, with 
suctions from the sea, the engine-room bilge, the ship's drainage 
system and the boilers, each delivering into the fire main or over- 
board. The steam windlass, which is fitted on the forward gun 
deck, is worked by an independent engine, fitted with warping 
ends on each side for taking hawsers, to be worked by hand-power 
when required. 

The main battery will consist of four Sin. breech-loading rifles, 
mounted on the poop and forecastle decks, 264ft. and 28ft., respec- 
tively, above the water. Besides these there will be six 6in. 
breech-loading rifles, mounted 18ft. above the water, in sponsons, 
having a train of 155 deg. from the line of the keel for the forward 
and after pairs, and a train of 130 deg. for the guns in the waist. 

The secondary battery consists of six 6-pounder rapid-fire guns, 
six Hotchkiss revolving cannon, and four Gatlings. Five above- 
water launching tubes or guns are fitted, two fixed tubes forward, 
firing directly ahead, and one fixed aft, with a training tube on 
each bow. An armoured conning-tower, 3in. thick, is being fitted 
on the forecastle, with a horizontal cover lin. thick, with opening 
in the sides for outlooks. Within this tower are to be engine tele- 
graphs, a steering wheel, an indicator, and speaking tubes.—Rail- 
road Gazette, 








LAUNCHES AND TRIAL TRIPS. 


ON the afternoon of the 6th there was successfully launched, 
from the yard of her builders, Messrs, Raylton Dixon and Co., a 
steel screw steamer, built to the order of Messrs, Farrar, Groves, 
and Co., of London. The vessel, which is built on the well deck 
type, is of the following dimensions :—Length over all, 304ft. 3in.; 
breadth, 38ft. 2in.; depth moulded, 22ft. 10in.; with a carrying 
capacity of 3600 tons deadweight. She has a long bridge extending 
to the foremast, has water ballast on the cellular system, and is 
fitted throughout as a first-class cargo boat. The vessel will be 
fitted with engines by Messrs. T. Richardson and Sons, of Hartle- 
pool, of 200 nominal horse-power, with cylinders 22in., 35in., and 
d9in. by 39in. stroke. On leaving the ways she was christened the 
Longstone by Miss Fletcher, of Haulgh, Bolton. It is a curious 
coincidence, not in anyway arranged beforehand, that the launch 
of the vessel of this name has occurred on the very day of the 
fiftieth anniversary of the daring exploit of Grace Darling from 
the Longstone lighthouse, after which the vessel is named. 

The s.s. Nordkap, which has been built by Messrs. Raylton, 
Dixon, and Co., of Middlesbrough, to the order of Messrs. Harloff 
and Boe, of Bergen, made her trial trip from the Tees on Saturday. 
The vessel is of the following dimensions :—Length, 283ft. 6in.; 
breadth, 37ft.; depth, 21ft. 9in.; with a deadweight capacity of 
over 3000 tons. The engines, which are on the triple expansion 
principle, with cylinders 20in., 33in., and 54in, diameter by 39in. 
stroke, have been fitted by Mr. John Dickinson, of Sunderland, and 
worked most satisfactorily. This is the seventeenth vessel built by 
Messrs. Raylton Dixon and Co., for Norwegian owners. 

The s.s, Glanystwyth, built by Messrs. Palmer's Shipbuilding 
Company, to the order of the Glanystwyth Steamship Company, 
was launched on the 3rd inst. She has been superintended during 
construction by Messrs. Flannery, Baggallay, and Johnson, of 
London and Liverpool, and is 255ft. long, 36ft. 9in. beam, and 21 ft. 
deep, being fitted with topgallant forecastle, long bridge, and 
es She will be steered by Messrs. Davis and Co.’s combined 

and and steam gear, and is fitted with the modern improvements 
for quick despatch. Her machinery will be of the triple expansion 
type, with cylinders 20in., 33in., and 54in. diameter, and 36in. 
stroke, the boilers being of large size and carrying 150 lb. steam. 
She was named on leaving the stocks by Mrs. Davies. 

On Thursday, September 6th, Messrs, Edward Withy and Co. 
launched from their shipbuilding works at Hartlepool a large steel 
screw steamer, built to the order of Messrs. Kinghorn Brothers, 
of Liverpool and Glasgow, for Messrs. W. Howard Smith and Sons, 
of Melbourne, Sydney, and Brisbane. This is the second vessel of 
a similar type the builders have constructed for this firm within 
the last twelve months, the s.s. Age, which left in February, being 
the first, and has proved herself a very economical and satisfactory 
vessel in every way. She is a handsome type of a modern cargo 
boat, measuring over 300ft. in length, and built throughout of 
Siemens-Martin steel, with a large measurement and deadweight 
capacity, and built to the highest class at Lloyd’s. She has a long 
raised guarter deck, short poop, long bridge house, and topgallant 
forecastle. The holds are fitted withiron grain divisions and cargo 
battens ; all decks, deck erections, skylights, bulwarks, bulkheads, 
&c., are constructed of steel. In the main and after holds the 
vessel is built on the web-frame system, which gives a very strong 
type of ship, and dispenses with all hold beams, thereby enabling 
the vessel to carry cargoes of the bulkiest description. /Her cel- 
lular bottom is fitted all fore and aft for water ballast—Withy and 
Sivewright’s patent—the afterpeak is also available for water 
ballast. The greater ra of the plates are in 24ft. lengths, 
making the structure of theshipverystrong. Four steam winches, 
two donkey boilers, steam steering gear amidships, screw gear aft, 











direct steam windlass on forecastle, patent stockless anchors, haul- 
ing up into hawse pipes, and all other modern appliances are fitted 
for the handy working of the vessel. The saloon and cabin provid- 
ing ace dation for p gers, captain, and officers, is hand- 
somely finished in polished hardwood, with neatly painted panels, 
executed in a very effective style by the decorative staff ot ladies 
employed by the firm. The vessel will be rigged as a two-masted 
fore-and-aft schooner, with steel polemasts, derricks, and all other 
cargo appliances for expeditious handling of cargo. The machinory 
has been constructed by the Central Marine Engineering Company, 
and isof the most modern type, baving three cylinders, and two large 
single-ended boilers, constructed for a working pressure of 150 lb, 
per square inch, which are expected to propel the vessel notwith- 
standing her enormous carrying capacity, at a high rate of speed, 
The hull and machinery have been constructed under the personal 
supervision of Mr. J. G. Kinghorn, M.I.N.A., of Liverpool. On 
leaving the ways the vessel was gracefully christened ‘‘ Era,” by 
Mrs. J. G. Kinghorn, Under the able command of Captain 
Bannantyne, who navigated the s.s. Age, and numerous other 
vessels to the colonies and other foreign parts, there is no doubt 
that the new steamer Era will give as good a record as did her 
sister ship the s.s. Age. ; 

On Tuesday, the 11th inst., Messrs. Earle’s paneling and 
Engineering Company launched from their yard at Hull the screw 
tug Marple, which has been constructed for the Manchester, 
Sheffield, and Lincolnshire Railway Company, to act as harbour 
tender to their continental traders, and for general towage 
purposes. Her dimensions are:—Length, 90ft.; breadth, 20ft.; 
depth of hold, 8ft. 6in.; and she is built of iron and classed with 
Lloyd's. A comfortable cabin is provided amidships, forming 
shelter for passengers landing from the company’s steamers, while 
the crew’s quarters are under the deck aft. There is a water 
ballast tank forward to assist in trimming the ship, and she has 
been fitted with twin-screw engines with the object of getting as 
much available power as possible on a light draught, so as to enable 
the vessel to come alongside pod gem at all times of the tide, the 
cylinders—two—being l5in. and 28in, diameter, by 1Sin. stroke, 
steam for which is supplied from a steel boiler of large size. For 
salvage and fire purposes, she will also have in the engine-room a 
very powerful pump of special design, by Tangyes Limited. 

There was launched on the 6th inst., from the shipbuilding yard 
of Messrs. Schlesinger, Davis, and Co., a handsomely modelled iron 
screw steamer, the South Briton, built to the order of Messrs. 
Gibbs and Lee, Cardiff. The principal dimensions of the vessel are 
as follow:—Length between perpendiculars, 260ft.; breadth, 
moulded, 37ft.; depth, moulded, 15ft. llin. She is built with a 
long raised quarter-deck, bridge, and topgallant forecastle, and is 
rigged as a two-masted schooner. She is fitted right fore and aft 
for water ballast onthe cellular bottom principle. She isalso provided 
with an after peak tank for water ballast. Modern improvements 
have been introduced for the rapid loading and discharging of 
cargo, including four powerful steam winches by Messrs. Clarke, 
Chapman, Parsons, and Co., steam-steering gear by Messrs. Davis 
and Co., London, patent windlass by Messrs, Emerson, Walker, 
and Thompson Bros. Accommodation for the captain is provided 
under the raised quarter-deck aft, the officers’ and engineers’ 
berths being fitted under the bridge deck at the afterend. The 
crew are berthed under the topgallant forecastle. The vessel will 
be fitted with triple expansion engines, with cylinders 19in., 33in., 
and 53in, diameter, by 36in. stroke, by Messrs. E. Scott and Co., 
Close Works, Newcastle. The boilers, which are of steel, and will 
work at a pressure of 1601b. per square inch, are being supplied 
by Mr. J. T. Eltringham, South Shields, ‘The ship, on leaving the 
ways, was named the South Briton in a very pleasing and graceful 
manner by Miss Ethel Care, the little daughter of Captain Care, 
who will command the ship. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE market is looking better than for a considerable time past. 
The movement which was last week reported amongst the hoop and 
thin strip makers to re-establish these old ‘‘extras” has now ex- 
tended to the small bar makers. These firms are understood to be 
acting in concert, and their first step has been the declaration of 
an advance of 5s. per ton on small rounds. This announcement is 
regarded as applying to all common rounds below jin. Makers 
who before were quoting £5 now demand £5 5s., and others who 
were quoting £4 17s. 6d. now quote £5 2s, 6d. Not content with 
this advance on the basis price, arrangements are now proceeding 
for the issuing uf a new list declaring higher prices for ‘‘ extra” 
sizes. 

Another class of makers—the large bar firms who make bars of 
ordinary large sizes—are also trying for better prices. On ‘Change 
yesterday in Wolverhampton, and to-day—-Thursday—in Birming- 
bam, some of these firms quoted 5s, to 7s. 6d, advance on their 
minimum of a few weeks back, and those firms who are already 
busy refused orders except on the new terms, Thus many bar 
firms to-day quoted £5 7s, 6d. to £5 10s. for good merchant quali- 
ties, but the latter price was rarely obtained. 

The ‘‘extras,” which have been declared by the thin strip 
association above their new basis price of £5 10s, for ordinary 
sizes, are as here: Hoops and strips of 20 g., and from lin. to 1in. 
wide, an extra of 7s, 6d. per ton; iron of 10g, and from I}in. to 
2in. wide, also 7s. 6d. extra, and 20g. 15s. extra; from Zin, to 
2hin. wide, 18 g. 7s. 6d. extra, 19 g. 15s, extra, and 20 g. 22s. 6d. 
extra; from 2hin. to 3in. wide, 17 g. 7s. 6d. extra, 18 g. lds. extra, 
19 g. 22s. 6d. extra, and 20 g. 30s. extra; from 3in. to 44in., 16 g. 
7s. 6d., 17 g. 15s., 18 g. 22s. 6d., 19 g. 30s., and 30 g. 37s. 6d. 
extra. The same five extras, and in the same rotation, are also 
charged on 4}in. to 54in. iron of 15 g., 16 g., 17 g., 18 g., and 19 g. 
respectively; and on Shin. to 64in. iron of 14 g., 1d g., 16 g., 17 g., 
and 18 g. respectively. 

Sellers’ hands were strengthened to-day in Birmingham by the 
demands which the operatives are now making for advanced 
wages. The ironworkers have intimated that they must bave an 
advance, and they will be satisfied with a 5 per cent. on millmen’s 
wages, and 3d. per ton on puddling, if the masters will give it at 
once. Puddlers’ wages are now 6s, 9d. per ton, there having been 
no alteration for nearly three years, The present rate was fixed in 
January, 1886, when a drop of 6d. per ton was announced by the 
arbitrators, the previous wage having been 7s, 3d. A meeting of 
the Wages Board will be held on the 24th inst., at which the men 
will present their request. At the same meeting the employers 
will present for the consideration of the operative section a draft 

bh for the establish t of a new sliding scale. This draft 
will be, I understand, open to amendment or reconstruction by the 





men. 

The demand for sheets keeps exceedingly good. Enquiries are 
on the market at date for sheets for Russia and India, The quality 
of the iron needed is not particularly good, and local makers quote 
£6 7s. 6d. for Indian singles, delivered at the ports, or £5 17s. 6d. 
at works. Soft sheets for bucket making and other working-up 
purposes for consumers in this district are this week very strong in 
my and makers require 5s, per ton more for this iron than for 

ard galvanising qualities as regards 27 and 24 gauge. Soft sheets 
are quoted: 20 gauge, £6 10s.; 24 gauge, £7; 27 gauge, £8; 
and 28 gauge, 10s, additional 

In view of the approaching reconsideration of the wages question 
it is interesting to note what were the prices ruling at the date of 
the last wages alteration, at the beginning of 1886. Marked bars 
have seen a drop of 10s. since then, quotations at that date being 
£7, £7 10s., and £8 2s, 6d.—the last being Earl Dudley’s quota- 
tion. Common bars were £5 to £5 10s., which is Fee the 
same price as now; common sheets were £6 7s. 6d. nanan for 
singles, and £6 12s. 6d. for doubles, figures which are within about 
2s. 6d. per ton of to-day’s rates. Boiler plates were selling at £8 
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neasy. There can be little doubt that in any new sliding 

Pore sereapeneat the price of sheets, and not only bars as 
formerly, must enter into the calculation of the averageprice, if the 
scale is to be accepted by the men. ; ¢ 

Steps are being taken to organise the operatives in the West 
Bromwich and Oldbury district, which now, owing to the reopen- 
ing of ironworks in the locality, has once more resumed its position 
as one of the largest localities connected with the Midland Wages 
Board, In some other localities also the men are just now being 
urged to join the National Ironworkers’ Union, with a view to 
strengthening the hands of the operative members of the Wages 

joard. 
oe iron keeps strong. Producers in the Midland districts are 
confident that prices will further advance, and for this rise they 
prefer to wait before making further sales, being at present well sold 
forward. Prices of imported pigs are at date 40s. as an average 
for Derbyshires, and 42s. to 43s. for Lincolns, while native pigs are 
32s. 6d. now for common, and 383s. to 42s. 6d. for part mine. : 

The colliers, as well as the ironworkers, are now beginning 
to agitate for an advance in wages. Ata meeting beld this week 
in one part of the district, it was determined that notice should be 
given for an advance to come into operation on October Ist. Until 
other localities are equally resolved, sectional movements will, 
however, be futile ; and until coal prices advance, employers will cer- 
tainly be unable to grant any rise in wages. _ ’ 

Important extensions of works and machine plant are being 
carried out by the Birmingham Small Arms and Metal Company, 
to enable it to carry out the manufacture of the new magazine gun 
which has been determined upon by the War-office. The gun is 
one containing something like double the number of parts of the 
Martini-Henry, and this will involve the employment of a very much 
Jarger number of machines. Much of the machinery now being 
put down is of a powerful description, and the expenditure which 
the company wih ineur will be over £25,000, It will have a 
new workshop, which will be something like half an acre in extent, 
and, the directors state, as fine as can be seen anywhere. It 
will be able to produce cartridges of any size. The cartridge 
metal rolling mills are well employed on orders for the India-office. 
Tue company has just paid a half-yearly dividend at the rate of 
20 per cent. per annum, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 


Mancheste.—There is a continued steadily improving tone in the 
iron trade of this district. The actual business doing is still only 
moderate, owing to the fact that brokers and users are for the 
present mostly well covered, but a large quantity of iron is going 
into consumption, and there is no doubt that before long buyers 
will have to come upon the market with considerable orders, 
Nearly all the iron using branches of industry are well employed, 
and new work is coming forward very satisfactorily, with the result 
that the outlook for the future is more encouraging than it has 
been for some time past. So far, the upward movement in the 
market has been of a healthy character; pig iron warrants have 
fluctuated, but the tendency has been steadily upwards, and 
makers, although generally so fully sold that they are mostly 
independent of further orders for the remainder of the year, have 
not attempted to force up prices unduly. The advance has been 
gradual, at about 6d. a time, and when prices have been put up 
the advance has been firmly held to, so that buyers have been 
brought to the conclusion that holding back secures no advantage, 
and an increasing readiness is shown to pry the higher rates. In 
hematites the upward movement, considering the activity which 
prevails all through the steel trade, has been only slow, but a con- 
siderably higher range of prices than those now ruling is generally 
looked forward to. The activity in the finished iron trade has gone 
on increasing until very few of the makers are in a position to 
entertain further orders‘for anything like early delivery, and prices 
have gradually moved upwards until they are now fully 5s, per ton 
above the minimum figures that were being taken only a month or 
two back. 

The Manchester Iron Exchange on Tuesday brought together 
about an average attendance, and the continued upward movement 
in prices during the past week gave a generally animated tone to 
the market. For all descriptions of pig iron prices were firmer, 
with, in some instances, an advance of 6d. per ton upon the rates 
ruling at the previous market. For forge qualities of pig iron 
there were very fair inquiries, and during the last week or so some 
tolerably large sales of Lincolnshires have been made; but actual 
orders giving out on Tuesday were only small. Generally, how- 
ever, there is a really better trade doing, and where business is 
done sellers have not much difficulty in getting their prices, For 
Lancashire pig iron quotations have been put up to 40s. and 41s., 
less 2}, for forge and foundry delivered equal to Manchester, and 
the small output which local makers have to offer outside their 
regular contracts is meeting with a ready sale. For Lincolnshire 
iron the minimum quotations were 38s, to 39s., less 24, delivered 
here, and in some instances makers were quoting quite ls. per ton 
above these figures. (ood Derbyshire foundry was also very firm 
at 42s, 6d., less 24, delivered, with a tendency on the part of 
makers to hold out for an advance of 6d. upon this quotation. 
Good foundry Middlesbrough iron was not obtainable under 43s, 4d. 
net cash, delivered equal to Manchester, and for some brands the 
quoted prices were ls, to 1s. 6d. higher. In Scotch iron there are 
still a few sellers who have iron to come in at about late rates, 
which they are prepared to offer at something under current quota- 
tion; but makers are very firm at prices considerably above the 
rates recently ruling. 

Hematites meet with a better demand, and prices have gone up 
about 1s. per ton upon those quoted last week, good foundry qualities 
delivered in the Manchester district averaging 53s. to 53s, 6d., less 
23 per cent. 

e activity in shipbuilding is bringing forward so heavy a 
demand for all descriptions of ship steel that the Scotch makers 
are practically withdrawing from this market so far as steel boiler 
plates are concerned, and on Tuesday were quoting £8 2s, 6d. for 
delivery in the Manchester district. This advance came quite as 
a surprise, as £7 10s, has been the general figure, and local makers 
were open to book orders at that price ; in fact, a fair business has 
been done during the week in Lancashire boiler-plates at £7 10s., 
and further considerable orders are pending at the same figure. 
In view, however, of the Scotch advance, local makers have with- 
drawn their quotations at £7 10s., and there is a disposition to 
hold out for something like £8 per ton. Whether this figure will 
be got remains to be seen, but with boiler-makers busily em- 
ployed all through the district, and Scotch plates really with- 
drawn from competition, there would seem to be no question 
that a substantial advance upon late rates will be obtainable for 
Lancashire-made plates. 

All descriptions of manufactured iron are in good demand, and 
for bars prices have been advanced about 2s, 6d. per ton, whilst 
hoops and sheets are very firm at the maximum prices recently 
quoted. Delivered in the Manchester district, bars now average 
£5 to £5 2s. 6d.; hoops, £5 7s, 6d. to £5 10s.; and sheets, £6 lds. 
to £7 per ton. 

The condition of the engineering trade generally continues good, 
and, with the exception of locomotive builders, all branches are 
fully employed. tter prices are also being got for new work 
coming forward, many of the leading firms declining to entertain 
business at the low-cutting rates at which it has been sought after 
for so long past. ‘There is a steadily-improving demand for labour, 
and the trade union societies generally have only a small per- 
centage of members unemployed. . 

Mr. James 8. Murchie, the seas secretary of the Carpenters’ 
and Joiners’ Society, died suddenly at Manchester on Wednesday. 
The deceased, who was highly respected, not only in his own trade, 
but by various other organisations in the district, was present at 
the Trades Union Congress, in Bradford, last week, and was elected 





a member of the Parliamentary Committee. By Mr. Murchie’s 
death, Mr. James Swift, the general secretary of the Steam Engine 
Makers’ Society, becomes a member of the above committee. 

The usual quarterly meeting in connection with the Manchester 
Association of Engineers was held on soapy | evening last, at the 
Grand Hotel, Manchester. The receipt of the auditors’ report of 
cash ts and the appointment of scrutineers were amongst the 
principal items on the agenda paper, and the other business was 
also of a routine character. r. James Pollard, of Messrs, F. W. 
Ashton and Co., Hyde, was elected an ordinary; and Mr. Henry 
Johnson, of Sir J. Whitworth and Co., Openshaw, an honorary 
member of the society; and a superannuation claim put forward 
by Mr. James Nicholls was duly considered and allowed. I under- 
stand that the committee appointed at the close of last session, to 
take into consideration the questi f technical education, will 
shortly conclude its labours, the result of which will be published 
in the shape of a syllabus, under the auspices of the society. 

Recently I gave a brief description of the new type of lifeboat 
provided for the Southport station. During the past week I had 
an opportunity of inspecting a new lifeboat which has been placed 
on the station at Ramsey, in the Isle of Man, and as it possesses all 
the latest improvements, a short notice of this will no doubt be 
also interesting. The boat, which is named the Mary Isabella, was 
built by Messrs. Hanson and Sons, of Cowes, and amongst other 
things it is fitted with a sliding keel, being a new adaptation of the 
centre board to the requirements of a lifeboat, which materially 
increases its stability and pret qualities whilst in deep water, 
without sacrificing the flat floor and light draught'so necessary when 
in shallow water. This sliding keel can either be lowered, by 
means of winches, to its full extent at both ends, or it can be 
triced up at either end or put in any desired position. Should it 
be bent, or in any way damaged when lowered, so that it cannot be 
triced up, it can be slipped downwards and abandoned, and the 
boat Wal bondi be a stable, self-righting lifebeat. There are 
four water ballast tanks, which contain about one ton of water, and 
are fitted with plugs and pumps, by means of which water can be 
readily admitted or pumped out, these being intended for use in 
the event of the drop keel having to be slipped. The new boat has all 
the characteristics of the boats of the National Institution, so far as 
self-righting, self-ejecting water &c., are concerned, and these were 
tested at the launch, whilst its excellent sailing qualities were fully 
demonstrated in a race which afterwards took place between the 
new boat and the old one, which has been on the station for many 
years past. 

In the coal trade the better qualities, suitable for house fire use, 
are moving away more freely, and there is a good deal of buying 
on account of winter supplies, where prices were not advanced at 
the commencement of the month. Common round coals for steam 
and forge purposes, are, however, in but indifferent demand, and 
supplies are plentiful. There is a fair request for engine fuel, but 
no lack of supplies. In West and North Lancashire better prices 
are being got, but in this district they remain much the same as 
last month. Best coal at the pit mouth averages 9s. to 9s. 6d. per 
ton ; seconds, 7s. 6d. to 8s.; common house fire coals, 6s. to 6s. 6d. ; 
steam and forge coals, 5s. 6d. to 6s.; burgy, 4s. 6d. to 5s.; and 
slack from 3s. 6d. to 4s. for the better sorts to 2s, 6d. and 3s. for 
common descriptions, For shipment there {is a tolerably good 
trade doing, and slightly higher rates are obtainable, good qualities 
of steam coal delivered at the Lancashire ports averaging about 7s. 
to 7s. 3d. per ton. 

Barrow.—The activity of the hematite pig iron trade which 
has been observable for some weeks pastis maintained, and indi- 
cations are presenting themselves that not only is a brisk demand 
assured for some time to come, but that the make of the district 
will soon be increased. Orders are largely held all round, and the 
business doing is calculated to increase the engagements of makers. 
The orders placed during the week are alike for prompt and forward 
deliveries, but chiefly on the latter accouut, sales having been made 
well into the first six months of next year. Prices show no varia- 
tion, but are quoted at 46s. per ton for Mixed Nos. of Bessemer 
net f.o.b., and 45s. 6d. for No. 3 forge iron. Stocks are still large, 
but they have been very largely reduced during the past few 
months, The hematite trade of the district is receiving a marked 
impetus from the fact that freight on Spanish ore from Bilbao to 
the East Coast and South Wales is resulting in the reduction of 
the make of this class of iron in those districts, and therefore 
concentrating it in this. In the steel trade there isa very brisk 
and steady market. Heavy sections of rails are quoted at £4 per 
ton, and business is noted at £3 18s, and £3 19s. Lighter sections 
which have been largely ordered are quoted up to £4 10s. per ton, 
and the mills are very busy in this branch. Steel for shipbuilding 
purposes is in brisk demand, and the advanced prices of last week 
are maintained, plates being at £6 17s, 6d., and angles at £6 2s. 6d. 

rton. There isa very good trade doing in tin bars, billets, 

oops, and other classes of steel, but wire, slabs, and wire rods are 
quiet. There is, however, a growing business in cast steel goods. 
Shipbuilders and engineers are in receipt of an increased number of 
inquiries, and some of these are likely to lead to orders, Enlarge- 
ments are being made at local shipbuilding yards for an increased 
trade. At the Naval Construction and Armaments Company’s 
works the boiler shop is being extended, and Will be fitted with 
new and modern machinery. A new saw mill is also being built in 
the same yard and the joiners’ shop extended. Engineers, both in 
the marine and general departments, are more busily employed, 
and a continuance of activity may be looked forward to. _ Iron- 
founders are also busy. Boilermakers are better employed than 
for some time past. Three huge tanks for the storage of petroleum 
are being erected at Barrow by Messrs. Beesley Bros., boilermakers, 
and the first importation of petroleum in bulk to Barrow is expected 
early in November, when these tanks are to be ready. Iron ore is 
quoted at from 9s, to 12s. per ton, and a steady business is doing. 
The coal and coke trades are very well employed. Prices are 
higher and the consumption is increasing. The shipping business 
is well employed, especially on metal exports. 














THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


THE Master-Cutler—Mr. 8, Earnshaw Howell—is to be congratu- 
lated on the success of his installation and the Cutlers’ Feast given 
by him on the 6th inst. He had around him, in the halls of his 
Company, a representative and distinguished assemblage, and he 
accomplished what very few Masters ever do—the completion of 
the toast-list. Lord Charles Beresford made a slashing, sailor-like 
speech on the deficiencies in our maritime service, and the necessity 
for more ships; Sir Charles Tupper, the Canadian Demosthenes, 
spoke warmly and well on the Fisheries Question, defending Mr. 
Chamberlain, and declaring the unabated loyalty of Canada to the 
Mother Country ; while the Duke of Rutland, Lord Ashbourne, the 
Marquis of Carmarthen, and others dilated on topics of more 
general interest to politicians, 

On the following Saturday Mr. Howell was presented by his 
hg ag with a dessert service in sterling silver, manufactured 
by Messrs, Walker and Hall, of the Electro Works, Howard-street, 
Sheffield. It forms a centre piece and four side fruit stands, which 
are similar in design. The centre stand consists of a rich dish of 
oblong pattern, made of English cut crystal glass, the corners 
rounded and ornamented to a gondola shape; it is secured in a 
frame decorated in relief with a Grecian pattern, the latter being 
oe sg by four grandly modelled sphinxes in silver gilt. The 
sphinxes, placed at the corners, repose on a base heraldic in form, 
resting on four claw feet exquisitely modelled and tastefully 
adorned. The base is in dead silver, and, beyond the Greek pattern 
round the edge, the only ornament is the crest of Mr. Howell and 
the inscription, The smaller stands are similar, excepting that the 
fruit dishes are square instead of oblong. The dessert service is 
an exceptionally good example of the silver craft. The Mistress 
Cutler was at the same time presented with a maguificent bracelet. 

Mr, J. B, Howell the father of the Master Cutler, gave some 





interesting particulars about the business which has been built up 
at Brookhill and Wincobank. He said that the first steel ever 


— and persevered with for constructive pu was his 
omogeneous steel, which had great ductility and high tension; 


but when he called on engineers they would not have anything to 
do with it under the name of steel. He therefore went home and 
re-christened it homogeneous metal. Up to that time mild steel 
was made by accident, but not with perfect success. Engineers 
came to Mr, Howell and said. ‘‘ You will never use steel for loco- 
motives or for boilers until you make tubes.” That suggestion 
caused him to turn his mind to the subject, and he was the first 
patentee who made steel tubes with a most successful result, and 
the first steamer ever supplied with steel tubes and boilers was the 
Livingstone, a boat for Africa, built by Messrs, Laird, of Birken- 
head. Since then an enormous trade had been done in that class 
of work, Four years after Bessemer—now Sir Henry—came, and 
was able to make an article much cheaper with the same ductility, 
but not the same high tension. This readily took the place of iron 
in general manufacture. Had it not been for that, he hardly 
knew where their trade would have stopped, as their steel was 
being adopted by the Government, and quality, not price, was 
the consideration. 

In addition to the Master-Cutler’s gift, two other examples of 
silver, locally produced, call for mention. The ‘‘ Bingham Chal- 
lenge Shield ” is the gift of Lieutenant-Colonel J. E. Bingham, of 
the Sheffield Engineers, to encourage rifle shooting. It is valued 
at £250, is circular in form, and 6ft. 10in. in circumference, the 
border being a cleverly-chased laurel wreath of oxidised silver ; 
the second circle is a broad band of exquisitely cast and chased 
scroll work resting on a dead silver ground; and the third is made 
of a number of heraldic shields, with the arms of each volunteer 
regiment enamelled in colours, each illuminated shield being linked 
by small enriched gilt studs to a bright silver shield of similar 
shape, left plain tor inscribing the names of the various 
corps fortunate enough to win the prizes. The centre of the 
shield consists of a magnificently-modelled lion’s head of oxidised 
silver, surrounded with a circular scroll, upon which is raised 
in gilt block letters, the words, ‘The Bingham Challenge 
Shield.” There is much more elaborate work, in the way of 
illustrating military duty, with the emblems of the United King- 
dom. The shield is mounted on a frame covered with rich maroon 
velvet, and is fixed to the frame by four solid silver bolts, the large 
heads of which are ornamented with engravings of York, Leeds, 
Sheffield, and Bradford, the four principal places in Yorkshire. 
The Third Battalion West Yorkshire Regiment, known as the 
Leeds Rifles, are the first winners. Another noteworthy specimen 
of silver work is a statuette of Earl Fitzwilliam, in his colonel’s 
uniform. presented to his lordship last Monday—being the golden 
wedding day—by the officers of the 1st West Yorkshire Yeomanry 
Cavalry, which he commanded till 1886. His lordship is wearing 
the aigulet as aide-de-camp to the Queen, and also the ribbon and 
star of the Order of the Garter, the badges denoting the rank of 
colonel being on the shoulder knot. He is mounted on a favourite 
horse, The Owl, which was modelled from life, being sent from 
Wentworth for the purpose to Messrs. James Dixon and Sons, 
Sheffield, the designers and manufacturers. The statuette is 
placed on an ebony plinth, the entire height being 24in. The 
modelling of the earl and his horse is remarkably fine. 

Mr. Charles Stuart Wortley, M.P. for the Hallam Division of 
Shettield, was one of the speakers at the Cutlers’ Feast last Thurs- 
day. His impression appears to be that the Sheffield steel manu- 
facturers have no real reason for apprehension regarding the 
Woolwich manufacture of steel. It will be satisfactory, locally 
if this should prove to be the case, for there has been no little 
heart-burning in the Sheffield district in reference to these steel 
extensions in the Government department. Mr. Wortley made 
special allusion to the new development at the River Don Works 
—Messrs. Vickers, Sons, and Co.—in the production of ordnance 
from start to finish. This firm, instead of being content to supply 
steel for other makers to werk up into guns, will now manufacture 
the ordnance, and deliver it ready for service. They have already 
an order of considerable importance for the Government, which 
will doubtless be the beginning of a business sufficiently remune- 
rative to justify the expenditure entailed in new machinery. 

In hardware and cutlery there isa distinct improvement. Last 
August the value exported was £260,916; for August, of 1887, 
£243,433. For the eight months of 1888, £2,044,357; for the 
eight months of 1887, £1,850,540. The increasing markets were 
Russia, Holland, France, Chili, Brazil, British Possessions in South 
Africa, British East Indies, and Australasia. The decreasing 
markets are Sweden and Norway, Germany, Belgium, Spain and 
Canaries, the United States, Foreign West Indies, and Argentine 
Republic. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland iron market, held at Middlesbrough on Tuesday 
last, was remarkably well attended, and the tone was cheerful and 
animated throughout. The price current for No. 3 g.m.b. varied 
from 34s. 6d., at which price some lots were sold by merchants, to 
35s. 3d., which was the lowest quotation given by the best-situated 
makers. For warrants 34s, 9d. was the price usually demanded by 
sellers, but few buyers seemed willing to operate. Forge iron was 
offered at 33s. 6d. for delivery over the remainder of the present 
year, but for the early part of next year 3d. per ton more was 
asked. Connal’s Middlesbrough stock of pig iron has gone down 
1171 tons during the past week, but there are still over a quarter 
of a million tons in store. Shipments, so far, are proceeding at a 
rather slower rate than during August, but, nevertheless they had 
reached 23,505 tons by Monday evening last. 

Manufactured iron continues in strong demand. Ship plates can- 
not now be had, even for deferred delivery, under £5 5s. ; and 
£5 10s. has been given in several cases for delivery over the 
remainder of the year. Angles and bars are quoted at £4 15s., 
steel plates at £7, and steel angles at £6 5s., all at makers’ works, 
less 24 per cent. discount for monthly payments. But even at 
these prices it is extremely difficult to get specifications executed. 

The Norton blast furnaces, which have long been inoperative, 
and the land upon which they stand, were offered for sale by 
auction at the Board-room during the Exchange hour. A few bids 
were made, but evidently merely with a view to re-sale as old 
material ; and eventually the whole of the lots were withdrawn. 

There is no surer or more convincing evidence of the vitality of 
industry in any locality than is yielded by the statistics of water 
consumption. For business purposes the water used is found to 
vary in direct proportion to the business done; and for household 
purposes with the population. In the district supplied by the 
Stockton and Middlesbrough Corporations’ Water Board, the in- 
crease of consumption of this necessary element has latterly been 
very noticeable. The statement presented by the general manager, 
at the monthly meeting of the Board, recently held at Middies- 
brough, showed that the receipts for the year, so far as it has gone, 
have exceeded those of the corresponding portion of last year by 
£2800. It is satisfactory to learn that this increase of revenue has 
been accompanied by a decrease of about £1000 in the expenditure, 
resulting in a net gain of £3800. This speaks well of the atten- 
tion to economy in every detail which must have been paid by the 
officers of the Board. 

The rise in the market value of Cleveland pig iron which has 
recently taken place is beginning to produce its natural effect in 
stimulating the desire to increase the supply. On the 7th instant 
two furnaces which for some time have been inoperative at the 
Port Clarence Ironworks were biown in; and two others, elsewhere 
situated, which have hitherto been smelting hematite, have now 
been put on to Cleveland iron. The rate of diminution of stocks 
has averaged during the present year about 20,000 tons per month, 
which represents the make of about ten modern furnaces. But 
there are at least that number ready to be put in blast at any 
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time; and as the current price of Cleveland pig is now sufficient to 
leave a fair profit to the maker, there is every probability that 
attempts will be made to blow in all or most of these forthwith. 
But it must be remembered that every blast furnace needs 
nearly 2400 tons of material per week to keep it going, and 
ten more of them would create an extra demand for about 
24,000 tons per week in ironstone, limestone, and coke. This 
extra demand is not likely to be supplied without some difficulty. 
It will entail in all probability a rise in values all round. A scarcity 
of rolling stock, and other difficulties of transit may ensue, and 
there is always to face the possibility of labour difficulties, either 
at the furnaces or at the mines, in case of a large, sudden, and 
pressing demand. Notwithstanding, therefore, the existence of a 
number of inoperative furnaces, and considerable eagerness on the 
part of their owners to avail themselves of the present opportunity 
to make a profit, it is not likely that the supply will overtake the 
demand until a considerable period of time has elapsed. The 
danger is that eventually it will be overdone, with the usual result 
of a scare on the part of the producers, holding off by consumers, 
and a rapid reaction in prices. 

At the Darlington steel works another strike has taken place, 
which seems likely to last some time. The Mayor of Darlington is 
acting as intermediary, and through him the men have handed a 
statement of their demands to Mr. While, the manager. The chief 
of these are: (1) That no workman shall ever be dismissed for any 
misdemeanour or otherwise, without a weck’s notice; (2) that 
unionists shall always have preference over non-unidnists in em- 
ployment ; and (3) that present differences, including rates of 
wages payable, shail be decided by arbitration. Mr. While has 
declined to entertain these demands, and has decided, if they are 
persisted in, to close the works indefinitely, and to summon before 
the magistrates all those men who left their work without notice. 
It may be mentioned that the market price of steel rails—which 
are the speciality at Darlington—is, for heavy sections, still only 
£3 17s. 6d. per ton at works ; notwithstanding that other branches 
of the steel trade are now in a prosperous condition. The men are 
therefore unconsciously playing into the hands of their employers, 
by forcing them to keep out of the market for the time being. By 
the time the strike—or lock-out--is ended there will probably be 
better prices for rail-makers; but the impoverishment of the men 
may then limit their power to enforce the concessions which they 
would like to obtain. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Scotch pig iron market has been strong this week, although 
there has been rather less speculative business than in the course 
of the preceding fortnight. Warrants have fluctuated within 
narrow limits, it being always observable that purchases of com- 
paratively small quantities of iron were sufficient to effect their 
recovery. Brokers report that the outside public have kept shy 
this week of the speculative market, which has been sustained, 
wg pressure from without, but by the movement of legitimate 
trade. 

The values of makers’ pig iron are as follows:—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 47s. 6d.; No. 3, 45s, 6d.; 
Coltness, 50s. 6d. and 45s. 6d.; Langloan, 47s. 6d. and 45s.; 
Summerlee, 51s. 6d. and 45s. 6d.; Calder, 48s. 6d. and 44s. 6d.; 
Carnbroe, 43s. 6d. and 41s. 6d.; Clyde, 46s. and 42s.; Monkland, 
43s. 6d. and 41s. 6d.; Govan, at Broomielaw, 43s. and 41s. 6d.; 
Shotts, at Leith, 47s. 6d. and 44s. 6d.; Carron, at Grangemouth, 
50s. and 43s. 6d.; Glengarnock, at Ardrossan, 45s. 6d. and 41s. 6d.; 
Eglinton, 42s, and 41s.; Dalmellington, 42s. 6d. and 41s. 6d. 

There is a good steady business in Scotch hematite pigs at the 
advanced prices, requirements of the steelmakers increasing. Some 
consumers have made large purchases for future delivery, these 
having been for the most part effected before the quotations 
reached the present improved level. 

The position of the steelmakers, as regards orders, is now more 
independent than fora long time past. They are full of work, 
and do not hesitate to decline further contracts, except at prices 
showing a considerable advance upon those recently current. The 
present quotations are—for steel angles, £6 per ton ; ship plates, 
#7 2s. 6d. to £7 5s.; boiler plates, £7 12s. 6d., all less the usual 
trade discount of 5 per cent. 

The sheet mills are very busy, and the price of steel sheets is now 
up to 47 15s. per ton. 

Malleable iron is very firm at the advanced prices of the we 
two weeks, and the tendency appears to be still upwards. e 
makers are enjoying a splendid run of business, both for home and 
foreign use. The demand has improved for unbranded iron for 
the Eastern market, and the price has advanced from £4 5s. to 
#4 10s. net, with makers now quoting £4 15s, 

The manufacturers of steel nails are so busy that they are 
ae to keep their works running about three hours extra per 

jay. 

Cast iron pipe makers report that contracts are running off, and 
that their prospects for the future are somewhat discouraging, as 
very few orders of any importance are in the market. 

The coal trade continues very active. The past week's ship- 
ments from Scotch ports aggregated 101,116 tons, as compared with 
88,735 in the corresponding week of 1887. Prices are very firm, 
main coal f.o.b. at Glasgow being at 6s. and steam coal at 8s. per 
ton. 

The colliers are agitating for increased pay, but the masters say 
that a further advance must take place in prices before the wages 
are advanced. 








WALES AND ADJOINING COUNTIES. 
(From our oon Correspondent.) 


I MADE reference in this column some little time ago to the fact 
that the coal shales contained a large percentage of aluminium. In 
the ~ of promoting a new industry, I now give particulars of a 
careful analysis of certain shale: Fixed carbon, 207080; silica, 
49-100; aluminium, 23-300. Willany correspondent engaged in the 
late experiments in alumina state whether this is a remunerative 
percentage. Water was xil; volatile hydrocarbon, 5-900; oxide 
of iron, 1:050; lime, °286; phosphoric acid, 070; sulphur, -091; 
magnesia, a trace. 

The returns of the coal and iron shipments from Wales during 
August are just to hand, and are gratifying as regards Cardiff and 
Swansea. 

Reviewing the whole of the district, and the leading industries, 
there is matter for congratulation, and the prospects are still im- 
proving. 

The coal trade all round is good, the only complaint being that 
the output is too restricted. If colliers were disposed they could 
earn much more money. In the, house-coal district prices are as 
firm as ever, 7s. 3d. and even 7s. 6d. being readily given for small, 
and 8s. 9d. to 9s, for large. Rhondda coal is quoted at 9s. without 
variation. 

Steam coal maintains its improved price and firm demand. The 
difficulty now felt by buyers is in getting their orders placed, and 
by coalowners in having sufficient coal to meet requirements. A 
good deal of new business is being constantly refused. Leading 
coalowners state that most of their output for the next quarter is 
sold, and they are only tempted to sel at advanced prices. Best 
steam commands 11s, 6d., Monmouthshire coal is 9s. 6d., and small 
steam is quoted at 5s, to 5s. 3d. 

Pitwood sells freely at 16s. to 16s. 3d. The demand for coke con- 
tinues. Prices as follows:—Foundry, 14s. 6d.; furnace, 16s. 6d. 

An old-established foundry at Merthyr is being floated by several 
influential capitalists. 

The majority of the mills at Margam were restarted this week. 
Most of the industries are now in good action, 





The Rhymney Iron Company is sinking a new pit; and the 
Bargoed Company, which is principally connected with Brecon, 
has taken new ground, and are sinking in a good locality. 

Over 2000 men, women, and children are destitute at Ebbw Vale, 
but a resort to arbitration is almost decided upon. 

Tin has advanced again to £100, and in consequence the quota- 
tions for tin-plates are very firm. Last week’s prices are not only 
maintained, but few makers are found to book forward, except at 
an appreciable advance. 

Bessemer and Siemens are the principal makes sought for, and 
wasters of all kinds are bought up freely. Tin bar is getting very 
closely to £5, and I expect this will be the quotation next week. 
Tin-plates on Wednesday were quoted 3d. to 6d. per box over last 
week’s prices, 

Some of my contemporaries are commenting upon the low wages 
prevailing in the steel works. This is inaccurate. It is true the 
standard is lower than in 1872, but skilled labour is fairly well 
paid. I find that rollers are getting 10s, per day, and even Lauer 
at the Bessemer plant is in receipt of 5s. 6d. per diem, It is true 
that unskilled labour gets but 2s. a day, but if the steel trade 
continues to improve this will soon be increased. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THE most interesting feature of the iron trade at this moment, 
so far, at least, as it concerns that of the West, is, perhaps, the 
animated discussion now going on between the coke and raw iron 
producers and the manufacturers of wrought iron, who shall bear 
the blame of the shrinkage in the export trade. As yet the latter 
seem to be getting the best of the arguments, as they point to the 
increased importations of pig iron from England, whilst stocks are 
growing in the country and the furnaces have been increasing 


their output. With the increased import from England and | 


the reduction in export, the blast furnace proprietors are 
worse off by nearly 100,000 tons this last seven months than they 
were last year for the same period. With the exception 
of the Rhenish- Westphalian, the rest of the markets continue to 
show a firm and brisk front. The condition of the former, how- 
ever, gives no cause for alarm, the principal drawback being 
simply due to the want of inquiries from abroad to keep the works 
properly supplied with work. The prices can, as a rule, with suit- 
able exertion be maintained, although the trade is decidedly quiet. 
In Silesia the sale of pig iron of all sorts is as brisk as ever, and 
the full output of the twenty-seven furnaces is finding buyers at 
firm prices. The steel works, tube rolling mills, machine shops, 
and foundries have full work for some months to come, at much 
better prices than formerly. The rolling mills are rather quieter, 
but still have enough orders to go on with a few weeks longer, 
and for the coming quarter no orders are now being taken, for 
it is not yet fixed what the base price sball then be; some 
talk of a rise on bars of M. 5, others of only 2°50p.t., but as they 
are offered at Berlin at 140, and even 135 by small dealers, and 
142-50 is present convention base price, it does not seem very pro- 
bable that any rise at all can be maintained. Wire rods have not 
given way in price as was at one time feared, so they, as well as 
wire manufactures, are now again firm in price. All the quotations 
remain as formerly given. The Belgian wrought iron trade could 
be better, on the whole, but for girders there is a very full demand 
for all that can possibly be rolled, and prices are firm. Bars and 
plates are more difficult of sale, and as most of the mills rolling 
these sorts do not possess blast furnaces of their own, 48f. p.t. for 
forge pig is more than they can afford to give if they are to com- 
pete in the foreign markets ; at 44f. it could be done with a small 
profit. Despite the efforts of the ironworks in France, the trade 
has assumed a falling tendency, and girders are now selling at 
Paris for 130f. p.t., and merchant bars at 140. In Rheinland- 
Westphalia the iron ore market shows no change, but keeps in a 
constant, steady groove, and there is a quieter demand for 
minettes, the red or best quality now realising M. 320 at mines; 
the Siegerland, Nassau, and Rhenish-Westphalian ores remaining 
as formerly quoted, M. 13°20 being top price for the best sorts. 
The spiegeleisen trade continues very quiet, but some slight hopes 
are buoying it up, as it is reported inquiries from America for con- 
siderable parcels of the higher grades have arrived in England, 
which may cause orders to be placed here as opportunity and 
prices serve. The momentary quotation is M. 53 p.t. for the 10 
to 12 per cent. grade. The prices of forge pig have rallied a little 
in the Siezerland in consequence of a slightly improved demand. 
In Westphalia the convention prices are maintained, but only with 
the greatest exertions and difficulty. However, contracts for the 
coming quarter are being closed, which in so far is a promising 
sign of confidence in the future. Basic pig seems almost driving 
Bessemer into a corner, for it is more neglected than ever, whilst 
the former is generally in pretty good demand, though not quite 
so brisk as it was. More foundry pig is now being made than 
formerly, still it finds good and regular sale at the old prices. 
The inland demand for manufactured iron is pretty satisfactory, 
but here it ends, and the everlasting strife begins about the 
coke and blast furnace people having killed the export trade in 
wrought iron. As usual, there is much to be said both for and 
against either party, so they must be left to fight it out between 
them, while others profit by the situation created. July exports 
of bar iron were 12,000 t. behind those of last year in the same 
month; wire rods, 15,000 t., and soon. Of course, it cannot be 
supposed that export has entirely ceased; it must only be taken 
comparatively. There is nothing to be added to what has already 
been said about the hoop branch—export is wanted, and until this 
is again possible there cannot well be any change in it. The wire 
rod branch is perhaps not in quite so hopeless a condition, as there 
is still a steady, if reduced, demand for them, both for inland con- 
sumption and abroad; nevertheless, it is not in a flourishing con- 
dition, and every effort is being put forth to re-establish the old 
convention on new lines, when those works which only roll, and at the 
same time draw them into wire, are to have more freedom of action 
than heretofore. Ata meeting held on the 7th inst. it was deter- 
mined, under any circumstances, that afresh convention must be 
created. The wire nail trade bas slightly improved since last report— 
present price, 6s. 10d. per cwt. packed, f.o.b., Rotterdam, nail rods 
being M. 115 p.t., including bonus to manufacturers. The sectional 
bar mills are momentarily full of orders, but are — quieting 
down a little. Plates continue in good request, and at M. 170 for 
boiler, and 150 p.t. for tank sorts, are readily disposed of. The 
mills rolling strip and armour plates for land fortifications are 
doing perhaps the best business. It would appear that the new 
sheet syndicates are beginning to have a slight effect upon the 
markets, but it cannot be said to be much at present, and a great 
deal is left to be desired before this branch holds up its head 
again as formerly. A good many new galvanising works are spring- 
ing up, but the product is in general far from having a well-finished 
appearance, so it is not much to be feared that galvanised sheets 
will be great competitors in the Australian markets, even when the 
six vessels run direct to them, as is now in project and being 
vigorously pushed by the Rhenish-Westphalian industrials espe- 
cially. The office at Dortmund takes in the North German Pro- 
vinces, and the one at Siegen, South Germany. Forty mills in all 
are represented by the two syndicate offices. The steel works are 
tolerably busy on hoops, bars, plates, and railway material, and 
have orders on the books for a short time ahead. Basic steel has 
the preference in genera] ; in fact, the discovery of this process 
was a godsend for this country. 

In reply to a tender at Altona for 5445 t. of steel rails, the lowest 
offers were 114M., 1143M., and 1164 M. p.t., and no foreign 
houses peted. The ine shops, foundries, and wagon 
factories are all satisfactorily engaged. For brass foundry products 
there is d d in ab , but the rising price of copper 
makes it impossible to do a r ative busi As for 











the finished goods, no higher prices are obtainable from pur- 
chasers. 

It is reported that ten new armoured vessels are to be suc- 
cessively laid down, to be ready when the North-East-Sea Canal is 
en, three and a-half million marks to be expended on each 
ship. 








AMERICAN NOTES. 
(From our own Correspondent.) 


PHILADELPHIA, Sept. 8th, 

CONSUMERS are more hopeful of a breakdown of the copper syn- 
dicate since it has secured control of supplies. For the past year 
exports were 27,347,019 1lb., and for week past 41,000lb., and of 
crude 39,350,000 1b, Price was 16°70c.; November prices, 16-60c.; 
January 16°50c.; March, 16°25c. A great many copper mines are 
being opened where production can be carried on at profitable 
prices, and the American consumers are encouraging this project, 
and will give such copper the preference as far as they can. 

The sonees of tin-plate in the United States is steadily 
increasing. e increase over last year is 63,000,000 1b., and there 
is a more active demand throughout the country. Large deliveries 
are being made. Consumers are more willing to carry tin-plate 
stocks than they have been. The reported improvement in the 
London market is helping us. The syndicate of American manu- 
facturers have for years been endeavouring to secure legislation 
favourable to doubling the duty on tin-plates, but there are less 





probabilities of any such action than there has been since the 
organisation was made. If any action is taken, it will be to reduce 
the duties or make tin-plate free. Similar action is already con- 
| templated with reference to the bagging used by cotton planters, 
| On account of the advance in prices, the cotton bagging syndicate 
| has ae about an increase in prices from 7c. per lb. to 12c. 
| per 6. 

Congress will probably remain in session for some weeks to 
come. The political pot is boiling, and both sides in the great 
contest over tariff duties are acting as though they were afraid 
of each other, The trouble is that neither party is sure as to what 
the public sentiment is on the question. Some 5,000 000 dols. will 
be expended by the two National Campaign Committees in the 
furthering of their respective theories. 

Prices are weak in nearly all the channels of trade. The manu- 
facturers are not willing to go beyond the wants of the market. 
Stocks are low in iron, steel, petroleum, lumber, andin many other 
staple products. Investors are waiting developments, and it is 
given out in this city this week that railroad building will not be 
undertaken on a large scale till the uncertainty as to what steel rail 
duties will be is removed. Advices from Louisville show that 
Southern iron furnaces are well sold up. This is not the case 
throughout the Northern furnaces, he production is about 
120,000 tons per week throughout the country. Bessemer iron is 
held at 19°50 dols. for foreign, 17°50 dols. for American. Mill irons 
average l6dols.; No. 1, 18°50dols. Steel railsare quoted at 29dols. 
at mill. There is a great deal of activity in pig lead at 4-60c. 
The North-western iron market is more active, in consequence of 
offers of buyers to stock up before the opening of winter. American 
railway securities are flat. There are too many elements of 
uncertainty to justify heavy buying on the part of the public. The 
commission on contract labour, which has been investigating the 
importation of foreigners under contract, shows that the law 
relating to contract labour has been violated to an alarming extent. 
Foreigners. in the southern parts of Europe are induced to seek 
employment in this country under false pretences, Naturalisation 
papers are being issued fraudulently in large numbers. One inter- 
esting feature is that the New England fishermen, about whose 
rights we are making so much fuss, are really aliens to the extent 
of 75 percent. Congress is hanging on merely to ascertain the 
opinion of the people upon a number of questions now before that 
body. The revenue reformers so far have been holding all the 
advantages they have secured. Definite legislation is not antici- 
pated this session, Foreigners who are anticipating a reduction of 
duties within a few months will be probably disappointed. Con- 
gress has agreed to appropriate 500,000 dols. for the erection of a 
gun factory at Watervleit ; it will also appropriate 2,500,000 dols. 
for the purchase of rough finished steel. e sum of 250,000 dols. 
will be expended for the purchase of ]2in. rifled cast iron mortars. 
Public sentiment in the United States is coming around in favour 
of an expenditure of money for coast defences. 

Manufacturers throughout the United States continue to act in 
an extremely unsatisfactory conservative manner. Prices have 
declined to a very low point, and yet purchases for forward account 
are trifling. Steel rails have declined to 28 dols, this week, and we 
hear of no heavy orders at that very low price. Two or three steel 
mills will be obliged to shut down Bond: the close of the month. 
The presumption is that they would rather take orders at 28 dols. 
than do so. It is said to-day that offers have been made at 
27 dols. 5c. by railroad builders who are not particular whether the 
begin work this fall or next spring. No one seems decided. 
Manufacturers are able to point out the advantages of placing 
orders for material at this time, and to point out the dangers of 
delay, but buyers and sellers are quiet, and prefer to hang back 
and let things take their own course. There are fewer orders 
ahead in the iron trade than there have been for years, Within 
the past few days some little activity has shown itself generally in 
pipe material. A number of inquiries have just been received from 

ridge builders. 

Bar iron manufacturers are obtaining slightly better prices than 
during August. Nail makers have been compelled to drop prices 
10c. per keg. Merchant steel makers are all doing a better busi- 
ness, and most of our mills are full of orders for about a month. 
This is the general situation, and politics have a good deal to do 
with it. The Senate Committee, after having been out four 
months, has not yet formulated a substitute for the Mills Bill. 
Manufacturers are in the dark as to what will likely be done in 
regard to it by them. The supposed interests of the political 
mer will be the rule by which action will be determined, The 

publican party would prefer to avoid the issue; the Democratic 
is not altogether resolute. Politicians are afraid of the unknown 
ara sentiment. Neither one is willing to take any undue risk. 

e election will be a very close one, and a few thousand votes 
may change it one way or the other. Notwithstanding the dul- 
ness throughout the North, a great deal of activity prevails in all 
branches of trade in the South. Manual training schools are 
springing up in several localities in the Southern States—one at 
Nashville, and one at Knoxville, another at Crozet, in Michigan, 
and another at Atlanta. It is the intention of those who are 
taking the lead in the manufacturing interests in the South to 
bring about the establishment of as many trade and technical 
schools as possible. 

As soon as confidence has returned there will be a great deal of 
activity throughcut the States. It is estimated that there is to be 
between two and three million dollars worth of railroad bridge 
building done by the builders of the country within the next two 
or three months. Among the newly projected railroad enterprises 
are new roads through the mineral regions of Alabama to the 
Mississippi State line. A new railroad 250 miles long from Atlanta 
to Savannah is to be built, which will cost 12,000 dols. per mile; 
also a new road in eastern Kentucky, to develope some rich 
mineral territory; a new road in eastern Tennesee through rich 
mineral ions to connect with other lines, a road by which an 
outlet will be secured to the Ohio River and the Atlantic Ocean. 


A new railroad will be built in Washington territory to develope 
rich coal and iron mines on the Skagit river, and which will also 
penetrate valuable fir lumber territory in that region, A new 
road is also talked of from the rich lumber regions of Wisconsin to 
the city of Omaha, It is to be observed that the bulk of the rail- 
road building throughout the States is directed to the develop- 
ment of rich territory, agricultural, mineral, and lumber, 
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NEW COMPANIES, 


TuE following companies have just been regis- 
red :— 


Morse and General Cartridge Company, Limited, 


This company was registered on the 4th inst., 
with a capital of £35,000, in £50 shares, to carry 
on the business of "cartridge and ammunition 
manufacturers in all branches, The subscribers 
are :-- 


D. Read, 29, St. Leonard-street, 8.E., clerk.. .. 1 
J. Apps 118, Victoria-street, 8.W., clerk .. 3. 1 
k. Watson, 144, Downham-road, ¥ Bs ace 
+ ne ] 
A. White, 109, El n-avenue, W. ; clerk 1 
H. J. Finers, 45, revelyan- road, Stratford, “lerk 1 
8. Kidner, 78, Falkland-road, N. W., cler! 1 

J. Melvin, 8, ‘Devonshire- villas, North Finchley, 
clerk . ee « 1 


The ounher “ Senitene’ is a re he tons than 
two, nor more than five; qualification, one 
ordinary share; the subscribers are to appoint 
the first. The company in general meeting will 
determine remuneration. 


Richard Nevill and Company, Limited. 


This is the conversion to a company of the busi- 
ness of ironfounder, boilermaker, engineer, and 
millwright, carried on by Richard Nevill at the 
Wern Ironworks, situate at Llanelly, Carmarthen. 
It was registered on the 4th inst., with a capital 
of £20,000, in £50 shares, The subscribers are :— 


Shares. 
R. Nevill, Llanelly, ironfounder ae 5 
Ww. Thomas, Llanelly, merchant 5 
J. L. Tregoning, Ferryside, Carmarthen, ‘tin: plate 
worker .. es 5 
H. Thomas, Llanelly, merchant. 5 
W. J. Buckley, Lilanelly, brewer 5 
Rev. D. Williarns, Llanelly.. ae 5 
R. W. Peel, Ferryside, copper smelter |. 5 


The number of directors is not to be less than 
three, nor more than five; qualification, £250 of 
capital, The subscribers are to appoint the first 
and act ad interim. The directors will be entitled 
to travelling expenses and other actual outlay on 
behalf of the company, and to such sum for remu- 
neration not exceeding £100 per annum, as the 
company in general meeting may determine. 





Spanish Exhibition in London, 1889, Limited. 


This company was registered on the 4th inst., 
with a capital of £50,000, in £1 shares, of which 
200 are founders’ shares, to organise and carry 
out in London, in 1889, an exhibition of the arts, 
sciences, inventions, manufactures, industries, 
&c., of Spain and its colonies, and in connection 
therewith to provide musical, theatrical, and 
other ” performances, The profits of the company 
available for dividend are to be divided as follows: 
—First, in paying a bonus to the ordinary share- 
holders equal to the amount paid up on their 
shares; secondly, in paying the same shareholders 
a cumulative preference dividend at the rate of 
10 per cent, upon the amount paid up; of the 
surplus, one moiety will be payable as a further 
dividend = the ordinary shares, and the other 
is to be divided amongst the holders of the 
founders’ shares. On the winding up of the com- 
pany the assets will be divided in a similar 
manner, The subscribers are :— 


Prince Batthyany Strattman, Vienna .. 
*Sir John Morris, Bycullah Park, Enfield 
Major-General W. T. Corrie, Chiswick .. 
M. — Thomas, 5 5, Grosvenor Mansions, soli- 
citor 
J. Rawson, Bedford’ Park, Chiswick” 
John Bennett, Waddon, Surrey 
Hy. Godfrey, 22, paanens es E. €, ‘chartered 
accountant .. . oe 
The number of nui of the Reese 
Council is not to be less than four, nor more than 
nine, the first being Sir John Morris; Captain 
Robert Hankin Hutchinson, Clyde Lodge, Park- 
walk, South Kensington ; Colonel John Wilkin- 
son, Commandant, Cor . of Commissionaires, 
Strand; and Lionel L. Woodhouse, of 155, Fen- 
church-street. Remuneration, £200 per annum 
each, with an additional £100 for the chairman, 
The Executive Council may appoint at such 
yo?! as they may think fit, but not exceeding 
£2000 per annum each, two directors- general, one 
English and one Spanish ; and also upon the same 
terms, two general business agents, one English 
and one Spanish. The Council may also appoint 
a a a salary not exceeding £1000 per 
annum. e registered office of the company is 
at 105, Regent-street. 


Shares. 


i ee 








Latent HEAT OF EVAPORATION OF WATER.— 
Regnault’s experiments were made at tempera- 
tures above 0deg., and he obtained a formula 
which led to the value 607 units of heat, the latent 
heat of evaporation at Odeg. Dr. Dieterici, by 
the use of an ice calorimeter, has made a direct 
determination of this constant, and has obtained 
the value 596°4 thermal units at 0 deg.— Nature. 

PROTECTION FROM LIGHTNING.—In his recent 
lectures on protection against lightning Dr. Oliver 

ge said :—‘‘A wire netting all over the house, 

a good earth connection to it at several points, and 
a plentiful supply of that barbed wire whe serves 
so abominably well for fences, stuck all over the 
roof, and you have an admirable system of de- 
fence. Now let us see how far most people agree, 
and where they begin to branch out and differ. 
The old and amusing political controversy between 
knobs and points has disappeared. Points to the 
sky are recognised as correct; only I wish to 
advocate more of them, any number of them, 
rows of them, like barbed wire—not necessarily 
at all prominent—along ridges and eaves, For a 
= has not a very great discharging capacity. 
takes several points to discharge readily all the 
electricity set in motion by a moderately-sized 


Voss or Wimshurst machine; hence, if you want 
to neutralise a thunder cloud, three points are not 
so effective as three thousand. o need, how- 


ever, for great spikes and ugl teidente, so painful 
to the architect. Let the lightning come to you ; 
do not go to meet it. Protect all your ridges and 
eae an not only the highest, and you will be 

‘ar safer than if you built yourself a factory 
chimney to support your conductor upon. At 
present the immediate neighbourhood of a factory 
chimney or steeple i is not a safeguard, but a source 
of mild danger,” 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 
When patents have been “‘ communicated” the 


name and address of the communicating party are 
printed in italics, 


10,3474, AtLoy, C. C. Townsend, Madras.—17th July, 
1888.—Note. —{This application having been origi- 
nally included in No, 10,347, dated 17th July, 1888, 
takes, under Patents Rule 23, that date } 


81st August, 1888. 


ae. Rioaip Carrier for Parcers, G. E. Wright, 
ondon, 

12,523, Fire-Licuters, H. C, Saunders, Beckenham, 
12; _ Vevocireve Sappves, J. B. Brooks, Birming- 


ha 
12 325. Hanoino Pictures, &., E. Haslam and 8 
‘aylor, Bolton. 
12 = Wrovout Iron Nats, G. Hookham, Birming- 


** 
7 


12, 327. ” Securina Razs to Sveerers, K. L. Gocht and 
M. Herfurth, Glasgow. 

12,528, _SuUTTLE Revie Motion for Looms, R. Har- 
greaves and E, Edge, Manchester. 

12, 520. fess the Gemans of Fenpers, &c., E. A. 
es Hooper, Birmingham. 

,530. Gas Enoines, A. H. Parkinson, Pendleton. 

2 531. Cranes, R. F. Mills and T. Savage, Sheffield. 

12,532. Hor Buast, J. Balbirnie, Sheffield. 

12,533. Fire-PLaces, J. Balbirnie, Sheffield. 

12,534. ComBIneD Gas CooKine and Gas LicuTino 
Srove, J. Balbirnie, Sheffield. 

— VENTILATING ” APPARATUS, J. Balbirnie, Shef- 


12,536. Umpretuas, F. Brown, Luton. 

12} 587. PortaBLe Steet Raitroaps, J. M. Stuart, 
London. 

12,538, FLExIBLE Puorocraruic Necatives, J. Free- 
man, Hanwell. 

12, ee. S.uspine INTERMEDIATE and Rovinc FRaMEs, 


Halifax. 
12, ole ame VenTILators, &c., J. Mason, West 
artle; 
12,541. WatTeR-cLoseT Apparatus, J. B. Cook, Halifax. 


12) 542. Gioves, C. and F. Sudbury, Nottingham. 
12) 543, CHLoRIDE of ALUMINIUM, W. White, Cheshunt. 
12) 544. Pipe Connections for Gas, J. H. Lyons, 


08 

12, | Sream and WATER Drums, J. Mills, Man- 
chester. 

12,546. WatcuEs and CLocxs, H. Mechin, London. 

12/547. Groves, C. and F. Sudbury, } a 

12,548. CaNDLESTICKS or CANDLEHOLDERS, F. B. and A. 
H. Patterson, London. 

12,549. Pocket Knives, E. Jansen, Berlin. 

12,550, Tusutark Lanterns, G. Barker.—(L. R. King, 
United States.) 

12,551. TRamway and Raitway Brakes, P. Evans, 
Liverpoo 

12,552. Reautatinc the TempeRaTURE of GREEN- 
HOUSES, N. Knowles, London. 

12,553. Automatic Fire Apparatus, N. 
London, 

12,554 WaTEeR-ON-LAND Rounpanovut, F. W. 
London. 

12,555. Rivet, A. O. Grove, London. 

121556, TREATMENT of SrHeRicaL ARTICLES, G. W. 
Niblett, London, 

12,557. MEcHaNIsM for TesTING Corns, L. A. G. Delacre, | 


Knowles, 


Allchin, 





12,558. PROPULSION of Suips, &c., J. Stenard, senior, 


London. 
12,559. InpicaTiNG Sreep of Bicycves, J. W. Richard- 
son, London, 
12,560. RENDERING V1sIBLE LETTERING on o. Wake, 
Kent, F. J. Beaumont, and A. W. Southey, 


London. 
12, “papa Link Motion for Enoixes, T. J. Gibson, 


12, Spear ALVE Link Motion of Enatnes, T. J. Gibson, 

ndon. 

12,563. Dietay LMERCAPTOL, J. Y. Johnson. — (The 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

12,564. Dryino Tea, W. Jackson, London. 

12,565. Cuzaninc Knives and Forks, F. Sutcliffe, 
London. 

12,566. Lawn Tennis Poues, F. C. Harrison, London. 

12,567. Reep Orcans, G. R. Newman, London. 

8. Roastine Corres, &c., A. Sandron, London. 

59. Stoves or Fire-pLaces, T. H. Harris, London. 

. Frre-Bars or Grates, T. H. Harris, London. 

12/571. Stoves, T. H. —, London. 

12,572. Boots, G. Nichols, T. G. Evans, and J. B. F. 
Clow, London. 

12,573. PHorocrapnic Cameras, W. Scorer, London. 

4. ARTIFICIAL FisHino Barts, A. J. Benn, London. 

Horse Couars, J. Burnett, London. 
12) 576. New Musica, Instrument, L. Jourdain, 


London. 

12,577. Pocket and Sarety Razor, H. J. Haddan.— 
(CH. Sercues, Belgium.) 

12,578. Fastentne Suirt Fronts, H. J. Haddan.—(M. 
Bouchemousse, France.) 

12,579. VaLtves and Vatve Gear for Steam ENGINES, 
J. T. Halsey, London. 

12,580. Borres, &c., J. 8. Ross, London. 

12) 581. Davina Stanp for TUMBLERS, &e., 
London 

12,582, a Lock, R. W. Allen, London. 






J. C. Blake, 


1st September, 1888. 


12,583. ALarm Apparatus, G. J. Bellingham, London. 

12,584. ComBInepD BoTTrLe-HOLDER and Cork Ex- 
TRACTOR, G. Stegmann, London. 

12,585. War Suips and Batteries, R. W. Hewett, Bir- 
mingbain. 

12,586. Paper or CARDBOARD Boxes, &c., C. and J. 8. 
Hudson, Stockton-on-Tees. 

12,587. FIsH- -PLATES, G. Slater, Sheffield. 

12588. SELF-ACTING PUNKABS, 8S. M. Cockburn, West- 
minster. 

12,589. Winpow and other Fastreners, H. W. J. White, 
Southampton. 

12,590. Sarety Locks, H. Steinke, Manchester. 

12,591, MoLes and Twiners for Spiynino Corton, &c., 
R. Curtis and J. Wain, Manchester. 

12,592, ArTracuine Evectric Licuts to Gas BRacKETs, 
C. Hamilton, Glasgow. 

12,593. RecorpInac Sounps, G. E. Gouraud.—(7. 4. 
Edison, United States.) 

12,594. Poonoorarus, G. E. Gouraud.—(7. 4. Edison, 
United States.) 

12,595. Vevocirepes, I. W. Boothroyd and P. L. 


Renouf, London. 
12,596. ENAMELLING Srate, &c., W. J. Temple, F. W. 
gers, C. tman, and T. F. Hobbs, Bristol. 

12,597. Pex, Pencit, and Crayon Hopes, W. G. R. 
Penley, London. 

12,508. Compresstinc Scrap Merat, J. W. Summers 
and T. Sharp, Manchester. 

12,599. Steam Jet Pumps, J. Page, Manchester. 

12,600. CLasps, &c., for Betts, J. G. Rollason, Bir- 
mingham, 

12,601. Wire Hotper, W. Parnall, Bristol. 

12,602. Lire Protectors for Tram-cars, D. Gardner, 

rmingham, 

12,603. Strap Fasrenina for Dogs’ Cotzars, W. G. 
‘Ashford, Birmingham. 

12,604. Garters, 8. Brooks, Manchester. 

12,605. — LIFEBOAT, R. Chambers and G. Cowper, 

12,606. Soume and Frxep Boor Protectors, J. Keigh- 
wy, BE Blackpool. 
2,607. HeaLp Protectors, J. P. Skinner, Sheffield. 

12608, Hyprocen, L. Mond and C, Langer, Liverpool. 





12,609. ExvectricaL Crockxs, W. P. Thompson.—(Z. 
‘Lémonon, France.) 

12 610, Gates, W. B, Evans, Liverpool. 

12,611, Weavinc Looms, H. Burgess, T. Burgess, and 
C. Clay, Manchester. 

12,612, Borr.es and Stoprrers, E, Hazlehurst and J. 
Lyon, Live: 1. 

12,618, ARRANGEMENT of Power Gearino, T. Scott, 
London. 

12,614. Topocaans and Topoccannine Sxipes, C. L. 
jobchimits, London. 
2,615. MECHANICAL ADVERTISING APPARATUS, W. E. 
me Kent. 

12, = — Saints and Fronts, E. Hicks, jun., 


12, 617. _ Frames, T. H. Fallows, London. 
12) 618. Apparatus for Dayne Fasrics,J.8. Ashworth, 


ndon,. 
12,619. UmBreELLas and Parasors, W. H. Mellor, 


2. 
12,620. Seconpary Batrery Pxates, C. Marson, 


mdon. 
12,621. Sprinc SHack.e for Doc Leasn, F. M. Jonas, 


ndon, 

11,622, MecHanism for OpgeraTinc Cranks, C. H. 
sher, London. 

12,623. PoxraBLe Drituinac Macuiyegs, R. A. Baillie, 


ndon, 

12, ae Serene Tvses from Manpri1s, W. Lorenz, 
ndon. 

12,625. Lamps, W. Harris, London. 

12,62€. Soprum, H. W. Wallis, London. 

12) 627. bg tod Iron RoLLinc Muts, A. W. H. 

mdon. 
12,628. BLACKING Brusues, W. W. Horn.—( W. England, 
United States. 
12,629. Diz, J. F. Kingsley, London. 
12/630. Decoration of Woven Marensat, T. Bills, 


ndaon. 
12,631. PRopELLING Suips or other VesseLs, F, Hime, 


ndon. 
12,632. Sarery Guarps for Carriages, C. A. Edge, 
mdon. 
12,633. BrttianD Cues, A. Robinson, London. 
12) 634. New Game, E. Seeley, London. 
12, 635. Pumps, C. H. Truax, London. 
12,636. Carpet Sweerers, R. Haddan.—(Bissell Carpet 
‘Sweeper Co., United States. y 
ae el SELF-CLOSING Lirtinc Vatves, E. Korting, 
ndon, 
12,638. Stop Paixs, J. W. Bishop, London. 
12) 639, TURNING 7 F. A. Dwyer, London. 
12, 640. Enve.ores, N. W. Chittenden and R. France, 
London. 
12,641. Inpicatinc Names of Streets, H. H. Luke.— 
(W. P. Williams, United States.) 
a RectiricaTion of ALcono., A. T. Christophe, 


aris. 

12,643. Mortar Boxss, W. Hornsby.—(7. J. Britten, 
Transcaal Republic.) 

12,644. Detivernina Liquip, F. E. MacMahen, Lon- 
don 


12, 645. TreEaTiING Gum, A. N. Pearson, London. 
12,646. BorrLe SrTorrERs, P. Kottgen, Berlin. 


8rd September, 1888. 


| 12,647, Gas Recucators, H. Leisner, Berlin. 
| 12,648. 


AX LE Box, G. Shaw, Barnsley. 

12,649. Paptocks, E, Pinson and W.H. St. Aubin, 
Bloxwich. 

12,650. Upricuts for JacqguaARD MAcuHINEs, M. and J. 

iestley, Bradford. 

12,651. ApveRtisine, J. W., W., and B. Petty, Leeds. 

12,652. Letrer Box, H. D. G. Gillespie, Glasgow. 

12,653. DIstRIBUTING PRINTING Ink, G. A. J. Schott, 
Bradfo 

12,654. ARRANOEMENT of Prercina Toots, W. Corder, 
Birming 

12,655. Repainiwo Bituiarp Cuss, W. E. Pedley, Old 
Brompton 

12,656. ENTISTS’ Vurcanisers, W. C. Hartley, Farn- 
worth, 

12,657. ConTROLLING Enoines at a Distance, J. A. 
Rowe, North Shields. 

12,658. Putverisinc Metatitic Ores, T. Williams, 
Helston. 

12,659. Workina Winpow Sasuzs, &c., H. Atkinson, 

rrowford. 

12,660. Automatic Door SreapiEr, J. B. Secker, Ash- 
ton-under-Lyne. 

12,661. Macuines for Inpicatina Herout, R. and R. 
Watson, tol. 

12,662. OpeRaTiInG Hratps, &c., in Looms, J. Park, 
Keighley. 

12,663. Benpixe Tuses, J. Newton and D. A. Quiggin, 
Live: 4 . 

—- AcKING Cocks or NozzLes, H. Haddow, Edin- 


12,665" REvo.ivine Fiat Carpine Enornes, W. Mercer, 
Manchester. 

12,666. Lerrer-copyinc Presses, J. J. Allen, Halifax. 

12,667. Teapots, G. Underwood, Dudley. 

12, 008. Srencn Trap for SEWERS, J. "Soglar, Black- 


12,669. ConTRoLLING the Recort of Orpnance, F. J. 
Baker, Newcastle-on-Tyne. 

12,670. Biurxe Paper, H. E. Hounsel!.- 
Massachusetts.) 

12,671. Steam Vatyrs, &c., E. A. and H. Sandford, 
Gravesend. 

12,672. Knitrep Goons, L. A. Groth.—(@. F. Grosser, 
Germany.) 

&e., 


12,673. RESTARTING, 
London. 

12,674. Looms for Weavinc, H. Holden, W. Gregson, 
J. and R. Myerscough, and C. O'Neill, London 

12,675. Evevatinc TaBLe or Hoist, F. D. Butler, 


~{u. A. Conant, 


Tramcars, E. Farrar, 


naon, 
12,676. ee Rooms, &c., De F. Pennefather, 


Live 

12,677. ne APS, &c., J. B. Smith, London. 

12,678. Meratiic WINE Bix, T. A. Mummery, 
London 


12,679. Lerrers for CemENTING to Guass, M. Green, 


London. 

12,680. Burrers for Raitway CaRRIAGES, J. T. Good- 
fellow, London. 

12,681. ARTIFICIAL ASPHALTE, C. R, Papineau and J. 

. Lundy, London. 

12,682. VEGETABLE Fisrous MarTeriaL, J. Mactear, 
London. 

12,683. Catctntnc Pyrites, D. Hutton, London. 

12,684. Foor WARMER or Cooter, G. A. L. Browne, 


London. 
12,685. Sash Fastentne, A. H. Spaull and C. Callan, 

mdon. 
12,686. AssorTING Semoutna, &c., J. A. A. Buchholz, 


ndon. 

12,687. WATER-MARKING Fiicrang, C. W. J. L. 
Robert, London. 

12,688. VeLocirepes, 8S. L. Hart, London. 

12,689. Cartripce PackacEe for Guns, P. Mauser, 
London. 

12,690. Bep for CLoTH-FINISHING Macuines, T. Clegg, 
Huddersfield. 

12,691. Makine a Foop from MiLk and Wuey, A. W. 
Rehnstrom, London. 

12,692. Key Ferru te, C. J. F. Williams and J. Mitchell, 
London. 

12,693. Pen, W. H. Shilton, London. 

12) 604, MARINERS’ Compasses, H. arent, London. 


12) 695. Rine-sprinninc Macuines, C. . Hamel, 
London. 

12,696. TRousER GuarD, D. Atwell and C. L. Hindle, 
London. 

12,697. Pyrorecunic Sionats for use at Sea, G. 
Trench, London. 


12,698, ALCOHOL, H. G. Grote, London. 

12,699. Bau VaLves, O. Elphick, London. 

12,700, CarRiaGE for DisaPPpEARING Guns, H. 8. Sit- 
well, London. 

12,701. Winvow Sasues, 0. Imray.—(H. Pateison, New 
South Wales.) 





12,702. 
12,703, 
12,704. 


Hee Tip, J. Wedderburn, London. 

Vottaic Batrery, G. T. Jolland, London. 

Cocoa, F. Bauder, London. 

12,705, TRANSMISSION of Powsr, O. Krell, London. 

12,706. Storace Battery Pvates, W. P. "Thompson. - 
(C. D. P. Gibson, United States.) 

12,707. PHotocRaPHic Suurrer, C. Bouckaert, Lon- 
don. —(Prior date applied for under Section 103 of 
the Patents, &c., Act, 1883.] 

12,708. METAL Latas, E. Nunan, London 

12,709. Door Hinces, H, H. Lake.—(J/. nai United 
States.) 

12,710. Furnace Bars, A. Vogt, Lo 

12,711. Boxers, I. 8. and J. T. Meee, London. 


4th September, 1883. 


12,712. Curtinc Seatep Envevores, H. J. Allison.— 
(fF. Armstrong, United States. 

12,713. Winpows, T. Sharples and H. G. Graham, 
Blackburn. 

12,714. PropeLtine Steam Sues, T. Ide, Smethwick. 

12,715. Caaroinc SypHons for Fiusaixc WATER 
CLosers, O. Wright, Manchester. 

12,716. RoLLINc SuREW Tureaps, C. D. Rogers, Man- 
chester. 

12,717. Screw Tareapinc Macuixes, C. D. Rogers, 


anchester. 

12,718. Maxine Screw Branks, C. D. Rogers, Man- 
chester. 

12,719. REGENERATIVE Gas Lamps, J. Whitehead, Man- 
chester. 

12,720. APPLYING Sanp to the WHEELs of EnaInEs, 
G. H. Cawthorn, Halifax. 

12,721. Curtain Rop and Brackets, W. J. Gibbons, 
Birmingham. 

12,722, Automatic Door Borrom Guarp, J. Finnie, 


A 
12,723, Nats for SHozinc Horses, J. M. Laughlin, 
Paris. 


12,724. Srorpine and Lockine Hoists or Lirts, D. W. 
adwick, B: ord. 
12, — ExtinGuisHine Fires, A. Bradshaw, Accring- 


19.796. Sicuts for MiLiTary Frre-arms, L. F. Banks, 
Kilmainham. 


12,727. Exvecrric Break AppLiance, G. Stibbe, 
Convet. 

12,728. Proputsion of Carriaces, &c., G. Horsley, 
Stockton-on-Tees. 

12,729. Metatuic Roorinc, G. H. O. Boklen, Man- 
chester. 

12,730. Screw ProretierR, C. Forrest and C. Myers, 
Bradford 


‘ord. 

12,731. AuTomaTic ExtrncvisHerRs for Lamps, A. H. 
Griffiths, Birmingham. 

12,732. Baxps for Loopixe uP Curtains, F. R. Baker, 
Birmingham. 

12,733. ILLUMINATING and FueL Gas, H. C. Rew, 


mdon. 
12,734. Maxina the Heaps of Woop Screws, C. D. 
Rogers, London. 
sag Pe Formine the Heaps of Screws, C. D. Rogers, 


12,736. —_— and Proputsion of Batoons, F. 
Hilfreich, London. 

12,737. PLANIMETER, H. 8. H. Shaw, Bristol. 

12, 738. Steam Traps, W. Hartcliffe and W. H. Malkin, 
Manchester. 

12,739. Creatine Upricuts in Cuimyeys, J. L. Han- 
cock, London. 

12,740. InpicaTING VARIATIONS of WATER LEVEL in 
Rivers, &c., W. Fairweather.—(H. S. Spohr, Ger- 
many.) 

12,741 " Gamma: pots, J. B. Tonge, Barrow-in-Furness. 

12,742. AppLy1nc by LEVERAGE the Power of ENGINEs, 
C. 8. Young, Aston, near Birmingham. 

12,743. MetaLuic Packinos for Piston and other Rops, 
T. Dowie, Liverpool. 

12,744. Stockinc Heet Protector, J. Holt and G. 
Stott, Manchester. 

12 745. Heatinc Dye Vats, H. T. Everist, Kidder- 
minster. 

12,746. EXTRACTING Four from Oatmeat, G. McGill, 


gow 
12,747. Bui.pixnc Woopen Houses, W. E. Phillips, 

Chester 
12, = Savcerans, &c., C. F. Clark and 8. Robinson, 


12,749. ‘Houow Ware Articies of SHeet Mera, W. 
Lees, London. 

12,750. Lanterns, &c., J. Hirschhorn, London. 

12,751. Composition, E. W. J. Macdonald, London. 

12,752. Toy BaLLoon, nL Tasker, London. 

12, 753. Evaporatine Liquips, C. Latarche, London. 

12,754. Exectric Betis, H. H. Lake.—(IV. Humana, 
United States.) 

12,755. Makinc Heppwes for Looms, H. H. Lake.— 
(G. V. Morey, United States.) 

12,756. Fasrenincs for Borrte Storrers, G. A. 
Gemunden and A. F. Gartner, London. 

12,757. Drittisc Raitway Rats, E. N. Higley, 
London. 

12,758. Crrcutar and other Saws, H. H. Lake.--(G. 
Montague, United States.) 

12,759. ELectric Meter, F. Teague, London. 

12,760. Puttey Biocks, A. M. Grimond, Dundee. 

12, “monty NAMO-ELECTRIC MacHINEs, A. G. Waterhouse, 

ndon, 

12,762. Hoistine Appuiances, C. F. Amos, Hull. 

12,763. Dritis for Sowine Corn, &c., J. 8. Warburton, 
Preston. 

12, 764. Nat Brusues, T. P. Richardson, Alford. 

12,765. Piston-Rrops, &c., W. Dargue. Halifax. 

12,766. SHADED DENTAL Rvuseers, A. J. Gear, London. 

12,767. DyNaMO-ELECTRIC Macnines, W. Scott, 
Lakenham. 

12,768. ExTractinc Fine Gop from AURIFEROUS ORES, 
R. F. Starkie and A. Copley, London. 

ay Suips and other Vessets, A. M. W. Samson, 

mdon. 

12,770. Cuairs, &c., T. W. and W. Randle, London. 

12,771. Diz for Brick-makino Macuings, R. C. Rubin- 
son, London. 

12,772. Fire Extineuisners, A. Chambers and W. 
Glass, Glasgow. 

12773. Apparatus for Dritiinc, J. Binko and T. 
Hulbert, London. 

12,774. PRESERVING ANIMAL, &c., SupsTaNces, H. H. 
Lake.—(S. F. V. Choate, United States.) 

12,775. WasHine Macutngs, M. I. Becker, London. 

12,776. Fans for ADVERTISING PuRPosEs, E. J. Cot- 
Soye and E, M. Négrel, London. 

12,777. Work1NG Orpnance, T. Nordenfelt, London. 

12,778. Harvestixe Macurnes, J. Hornsby, J. Inno- 
cent, and Isaac Trolley, London. 

12,779. Cueques, &c., L. Simon, London. 

12,780. Dryine Tubes and STEAM Pires, E. 8. T. 
Kennedy, London. 

12,781. CLosinac the Enps of Meta Tubes, J. P 
Kennedy, London. 

12,782. Stop Motions for Looms, H. Butler, London. 

12,783. Motive Power for Toys, W. H. Hall, London. 

ba Poe a Srass of Suear, B. E. R. Newlands, 





12,785. Movases Outer Sore for Suogs, &c., J. Wed- 
derburn, London. 

12,786. SHowinc Presence, &c., of Persons in 
Horets, &c., E. Edwards.—(A. J. V. de Cervarent, 
France. 

12,787. Penwipers, 8. Townsend, London 

12,788. Grain Driers, J. Biack, J. T. Raplee, J. G. 
Kitchell, and A. E, Claflin, London. 

12,789. Countina Corns of’ different Sizes, G. H. 
Jakobsson, London. 

= CarRiaGE Hoors, A. J. Boult.—(E. Landin, 
Fra 

12,791. a the Power of Enarnes, T. Mudd, 


Live: 

12,792. QUADRUPLE-EXPANSION STEAM Enorves, T. 
Mudd, Liverpool 

12,793. Avznraino on Raitway Tickets, W. P. 
Thompson. —(A. M. A. Retaux, France.) 
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12,794. TwisTine and Frsispinc Twixes, W. Myers, 
London. 

a ees of CHLoripe of SutpHur, A. Somner, 

mdon. 

12,796. Green, &c., CoLourinc Matters, 0. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

12,797. CiGaRetres, M. Finkelstein and M. Kluiesner, 
London. 

12,798. Sounpinc Apparatus, P. Vigil and J. N. Revuel- 
tas, London. 

». Pumps, H. J. Wells, London. 

12,800. Stream Borvers, G. F. Nilsson, London. 

12,801. Merau Sueakrs, H. Pattison and R. B. Dakin, 
London. 

12,802. Dovcu Brakgs, P. Pfleiderer, London.—{ Messrs. 
Werner and Prleiderer, Germany.) 

12,803. DeLtivertnc Goops, A. R. Carter and J. T. 
Todman, London. 

12 804. Canat-tirts, H. H. Lake.—(Actiengesellschayt 
Grusonwerk, Germany.) 

12,805. MecuanicaL Pyrorecunicat Dispiay, R. Cors- 
ham, London, 

5th September, 1888. 
12,806. Macwine for CLeaninc Boots, J. Stansfield, 
Mauchester. 

2,807. Sprrtoons, J. Owen, Sheffield. 

2,808. Matcs Ienrrer, J. Hayward and W. H. Blake, 
Liverpool. 

12,809. Rartway Live Jorts, W. B. Thompson, Dun- 









1 
1 


dee. 
12,810. DiscHaRcinG Prosectites, J. M. Fletcher, 
Cheadle. 


12,811. Arracuine Pens, &c., to Books, L. Greenwood, 
Manchester. 
12,812. Lawn-Tennis Court Frxper, J. H. Fox, Somer- 
set. 
2,813. Prercinc, &c., UMBRELLA Riss, W. L. Barber, 
Birmingham. 
12,814. Hackiinec Macurves for Fiax, D. Reed, Man- 
chester. 
12,815. SpreaDING AsHEs over the Grounp, R. Wads- 
worth, Halifax. 
12,816. Cookinc Stoves and Boiters, J. Worthington, 
Blackpool. 
— Stoprinc Enornes by Evecrricity, E. Dixon, 
ull. 


12,818. Saarr Covuptrines, P. Evans, Liverpool. 

12,819. Fare Cueckinc, &c., for use in OMNIBUSEs, 
J. Hope, Liverpool. 

12,820. Turtinc Lawns, J. H. and J. W. Galloway, 
London. 

2,821. MusicaL PNEUMATIC w. 

mdon. 

12,822. Crates, &c, R. Rutter, M. Wilson, and W. J. 
Twyford, London. 

12,823. Soar, W. Woodhouse, London. 

12,824. AuTomaTic Musica, Desk, W. J. P. Evans, 


Toy, H. Brown, 


12,825. Vent Pec, C. Windust, London. 
12,826. Fireworks, H. Brock, South Norwood. 
12,827. Protection of Iron Piares from the Acrion 
of Perroteum, A. Andrews, London. 
F. D'Arc, 


12,828. ELecrric INcanpEescent Lamps, 
London. 

12,829. Lockine Nuts, J. H. W. Laverick and E. Farns- 
worth, London. 

12,830. Sash Batance, J. McChesney and A. T. W. 
Cobham, London. 

12,831. Goops-SELLING Apparatus, E. G. Colton and 
J. Glover, London. 

12,832. Dynamo Etecrric Macuings, F. V, Andersen, 
London. 

12,833. Sirtinc Macurnes, H. Seck, London. 

12,834. Writine States, R. Griffith, London. 

12,835. Envetopes, C. R. Gorringe. London. 

12,836. Drivinc VevocrPepes, G. Nobes and R. Stamper, 


London.’ 
Chandler, jun., and J. Chandler, 


12,837. Lamps, 8. 
London. 
338. Rock Dritis, R. and W. C. Stevens, London. 
2,839. Invatip Cargiacz, R. C. Steed, London. 
12,840. CLeantne Gram, H. Seck, London. 
12,841. Cement, A. J. Jack, London. 
12,842. Axes, P. L. Le Duc, London. 
12,343. Cranes, Tangyes, Limited, W. Walker, and C. 
A. Marriott, London. 
Se VEGETABLE Susstances, 8. C. Davidson, 
mdon. 
12,845. ASPHALTE Footratus, F. W. Alichin, London. 
12,846. RounpaBovuts, F. W. Alichin and R. Smith, 
London. 
12,847. Broocues, &c., F. W. Hayward and F. Mills, 
London. 
12,848. Courtine Trucks, F. N. Clarke. — (ZL. Berth, 
France.) 
12,849. CanpLesticks, E. H. Capon, London. 
2,850. Treatment of Beer, H. H. Lake.—(W. Kuhn, 
France.) 
12,851. Braces, A. E. Gosnell, London. 
12,852. Crocnetinc Epces of Fasrics, W. P. Thomp- 
son.—(J. M. Merrow, United States.) 
— ww Busts, J. Rice and A. H. Roper, 
ive! a 
12,854. Post-carps, J. H. Eastman, Live: 1. 
12,855. Roti Ticket Box for Tram-caks, T. J. Whiting, 
London. 
12,856. Convertinc ELecrricat Currents, C. Ziper- 
nowsky and M. Deri, London. 
12,857. Water Gauces, E. 8. Hough, London. 
12,858. DisrripuTinc Evectricat Enercy, C. Ziper- 
nowsky and M. Deri, London. 
12,859. Furnaces of Steam Generators, T. Hunt, 
London. 
12,860. Recorpinc Speecn and other Sounps, H. 
Edmunds, London, 


6th September, 1888. 


12,861. Automatic ExtrncuisHers for Lamps, G. Boyd, 
Glasgow. 

2. Sas Fasteners, T. Parkes, Bilston. 

IvFants’ Foop Warmer, &c., J. 
Birmingham. 

12,864. Gas Burners, H. A. Price and H. C. Turner, 
London. 

12,865. Drawinc-orrF Contents of Casxs, M. Duhr, 
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"F. Smith, 


Paris. 

12,866. Utitisinc Latent Heat, &c., W. Schmidt, 
Berlin. 

Vatves, A. Butterworth, Manchester. 





12,869. Feepinc Fver to Marine Borzers, A. H. Stott, 
Oldham. 

12,870. Matcn-sox, C. F. Ravenhill, Gloucester. 

12,871. SHELLS for SicNaLiine at Sea, &c., W. Balch, 
London. 

12,872. Inpicatinc Contents of Wine Buns, J. Cress- 
well, Birmingham. 

12,873. Inpicatinc AppLiances, W. Snelgrove, Bir- 
mingham. 

12,874. Cot, H. Moore, Brighton. 

12,875. Lusricatinc Locomotives, H. E. Newstead, 
Otley. 

2,876. Lupricators, G. M. Marchant, Huddersfield. 

Fire-Licaters, J. Templeman, Glasgow. 

8. Cisterns, J. Howie, Glasgow. 

9. Looms, W. Hacking, London. 

880. Lamps, E. J. Hempel, London. 

$1. Ivk Eraser, J. H. Miall and J. H. Wood, Lon- 







12,882. Taps, J. B. Clive and E. 8. Norcombe, Lon- 

on. 

12,883. Pires, H. C. W. Emery and E. Christian, Lon- 
don. 

12,884. Savery Apraratus, W. H. and T. J. Rickard, 
London. 


12,885. Pappies, R. J. Meek, London. 

12,886. Compressinc Supstances, T. Messenger, 
London. 

12,887. Vottarc Cetts, R. H. Courtenay, London. 

12,388. Brackets for Hotptinc Bicycte Lamps, J. 
Hawkins, London. 





12,889. PeramBucatTors, &c., J. Wiseman, London, 

12,890. AprLicaTion of Rercectors to VeHIcLEs, J. N. 
Lester, London. 

12,891. Fevt Hats, J. H. Neave, Manchester, 

12,892. Frrep Parntine on Meta Pvares, C. J. Leroux 
and J. H. Fischbach, London. 

— Two or FouR-WHEELED VEHICLES, H. Rogers, 

ndon, 

12,894. Power Hammers, J. Jones, Manchester. 

12,895. CrusHinG and PULVERISING Orgs, &c., W. H. 
Coward, London. 

12,896. Fase Backs for Frre-crates, J. M. Gerhold, 
London. 

12,897. Grain MiLiinc Apparatus, J. Schweitzer, 
London. 

12,898. ny Expvosive, O. Imray.—(H. Von Dahmen, 
Austria 

12,899. VeLocirepEs, H. Bogaerts, London. 

12,900. Bintiarp TaBugs, &c., J. Bosch and W. Kumpf- 
miller, London. 

12,901. Arr Fgeps for Gas-BuRNERS, W. B. Bough and 
T. A. Greene, London. 

12,902. OreninG Cans, F. J. Ryan and G. 8. Tinkler, 
London. 

12,903. Fotpinc Box, E. Thomson, London. 

12,904. Envetores, G. W. Legg, London. 

12,905. Watcu Cases, W. Sapte, jun., London. 

12,906. Sprines for Furniture, 8. Franklin and W. 
Handley, London. 

12,907. DynaMmo-ELecTRIC Macuings, T. Parker and 
W. Lowrie, London. 

12,908. Matca and other Boxes, F. Lundgren, London. 

12,909. Fixinc Carp CLorHinc to Revotvinc Carp 
Fiats, H. E. Newton.—(The Mechanische Kratzen- 
Jabrik Actiengesellscha,t, Germany.) 

12,910. Layinc Woop Fioors, E. Thomson, London. 

12,911. Wet Fisnine Vessets, G. B. Charlton and J. 
Alward, London. 

12,912. Smettrne Merarts from Metauiic Oxipes, N. 
Lebedeff, London. 

12,913. [ron and Street, N. Lebedeff, London. 

12,914. Ferro-curomium, &c , N. Lebedeff, London. 

12,915. Operatinc PaotrocraPpHic Apparatus, T. C. 
Roussel and A. 8. Bull, London. 

12,916. TRANSFERRING ANIMAL Fur, Kc., to ARTIFICIAL 
Backrnos, W. C. Gale and A. F. Bilderbeck-Gomess, 


London. 
12,917. Toy Puzzies, A. Bedborough and G. R. 
Hughes, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 





384,308. Rotts ror IRon-ROLLING MILLs, A. W. H. 
Collard, Pittsburg, Pa.—Filed April 7th, 1888. 
Claim.—{1) In a roll for metal-rolling, an interior 
central portion formed of brick or eathern material, 
and the outer portion of metal, which encloses the 
central portion, substantially as and for the purposes 


384,308] 











WIL 

described. (2) The roll formed of an outer portion of 
metal and a centre B per of brick material, having 
necks a and a! formed at its extremities, substantially 
as and for the purpose set forth. 


384,360. Tension Device ror Rope TRANSMISSION, 
J. E. Hall, Siranton, Ohio.—Filed August 29th, 1887. 
Claim.—{1) The combination, with a main driver 
and a driven pulley, an endless rope having multiple 
turns around said pulleys and wrapped with one turn 
thereof passed at the rear face of the driver and the 
opposite part around the front face of the driven 
pulley and forming a slack strand, of a grooved idler 
journalled in a suspended hanger through which said 
slack strand is passed and held in tension by flexible 


384,360 











attachments to the hanger, as and for the purpose set 
forth. (2) In combination with a driver and driven 
pulley, an endless rope passed back and forth around 
the pulleys and having a strand crossing from one face 
of the driver to the opposite face of the driven Dad 
an idler bearing upon the separated strand, said idler 
journalled in a hanger, and a spring and turn buckle 
secured to said banger for holding said strand to any 
desired tension, as and for the purpose set forth. 
384,388. Universat Jormt, C. Perrin, Springfield, 
Ohio.—Filed October 31st, 1887. 

Claim.—{1) In a universal joint, the combination, 

with two sections of shafting having slotted spherical 


[384.368] 








heads and tapered at their ends, and journal boxes 
which maintain the shafts from moving away from 
each other, of broad plates loosely fitted in said slots, 





respectively and otherwise disconnected from the 
heads, notched to receive the tapered ends of the 
shafts, and terminating at each end in an integral 
journal, and a sleeve having a spherical recess at each 
end in which the heads are mounted, and open bear- 
ings in each endin which plate journals are mounted 
and held by the shafts and their boxes. (2) Ina 
universal joint, the combination of a section of shaft- 
ing having a spherical head provided with a slot 
extending through the greater portion thereof and a 
plate terminating in an integral journal at each end 
loosely fitted in said slot and otherwise disconnected 
from the head and a sleeve having a spherical recess 
into which the said head is fitted and having ngs 
in which said plate journals are mounted. 


384,537. Breech Mecuanism ror Guns, 7. Norden- 
Jelt, Westminster, England.— Filed April 2nd, 1888. 

Claim.—(1) Breech mechanism for guns having a 
screw breech-piece with divided segments of screw- 
threads upon it, corresponding segments in the gun 
for these segments to lock into, a ring capable of being 
turned around the rear end of such breech-piece, a 
lever-handle extending from the ring by which it can 
be turned, a pin or pins carried by the ring to enter 
inclined grooves, so disposed that when the ring is 
turned by its lever-handle it first gives a partial turn 
to the breech-piece to unlock it, and then draws the 
breech-piece back clear of the rear end of the gun, and 
a pin projecting from the rear end of the gun, around 
which the ring is then turned by the continued move- 
ment of its lever-handle, and the breech piece thereby 
carried to one side and out of line with the bore of the 
gun. (2) The combination of a gun having divided 
segments of screw-threads within its breech end, a 
breech-piece having corresponding segments to lock 
into them, and also having an inclined ve ing 
partly around it, a carrier-ring into which the rear end 
of the breech-piece extends, a short arm extending 


{384.537} 




















from the ring and capable of being turned around a 
pin projecting rearward from the breech end of the 
gun, a ring with lever-handle extending from it 
capable of being turned around the carrier-ring, and a 
pin projecting inward from the ring and entering the 
inclined groove in the breech-piece, the whole so dis- 
posed that on the ring being turned in one direction 
the breech-piece has first a partial turn given to it, is 
then drawn back, and then by the continued move- 
ment of its lever-handle carried to one side of the gun. 
(3) The combination of a gun having divided screw- 
segments within its breech, a breech-piece with corre- 
—— screw-segments, a carrier-ring into which 
the rear end of the breech-piece ex tends, ashort arm ex- 
tending from the ring, a pin projecting rearward from 
the breech end of the gun, around which the arm can 
be turned, an extractor sliding in a longitudinal 
groove in the gun and having teeth upon it to engage 
with the screw-threads on the breech-piece, and a 
longitudinal ve in the carrier-ring, into which the 
extractor is > sete when the breech-piece is drawn 
back from the gun. 


,622. Loom Pickinc Mecuanism, S. and S. M. 
Hamblin, Plymouth, Mass.—Filed September 21st, 
1887. 

Claim.—The combination, with the cam shaft and 
the cam discs on the said shaft provided with laterally 
projecting V-shaped cams, of picking levers pivotted 
at the rear of said cam shaft and bent or curved at the 
rear of the said shaft to permit unobstructed passage 
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of the cam srstections, the cam projections engaging 
with the said levers at points in front of the cam t 
and between the said shaft and forward ends of the 
said levers, as described, the wd staffs, and stra) 
connecting the said staffs with the front ends of the 
said levers, as and for the purpose set forth. 


384,661. Suet. ror Hicu Expvosives, FE. L. Zalinski, 
U.S. Army.—Filed October 31st, 1887. 

Claim.—(1) In a projectile, a cylindrical core section 
of high explosive, such as dynamite, an absorbent 
covering for the same, a surrounding annular body of 
less sensitive explosive, such as nitro-gelatine, an 
absorbent covering therefor, and an outer casing 
forming the body of the projectile, n bination 
substantially as described. (2) In a projectile, the 
combination of a casing, an absorbent envelope con- 
taining an alkali, and an enclosed explosive charge of 
nitro-gelatine or similar high explosive compound, 
substantially as described. (8) In a projectile, the 
combination of a central core, such as dynamite, an 
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envelope for the same containing an alkali, an explo- 
sive compound, such as nitro-gelatine, surrounding 
said envelope, and an enclosing casing for the same 
forming the body of the projectile, whereby the ex- 
plosive compounds are divid y an absorbent and 
acid-neutralising partition, all substantially as stated, 
(4) In a projectile, the combination of a central core 
of dynamite or similar high explosive, a surrounding 
body of nitro-gelatine or similar high explosive of a 
less sensitive character, a wry! of asbestos, and an 
outer casing constituting the body of the shell, 
whereby the more sensitive compound at the centre is 
protected from the outside influence of concussion 
and ducted heat, subst ey! as described. (5) 
In a shell or torpedo, a charge of high explosive, con- 





























sisting of a sensitive core, a surrounding body of a 
less sensitive explodent, and a front section of a still 
less sensitive character, and a detonator at the rear of 
the charge, all bined substantially as stated. () 
A shell or torpedo having a charge of high explosive 
more sensitive at the centre, a rear fuse for firing 
said explosive, and a buffer interposed between the 
front of the explosive and shell-casing to prevent ex- 
plosion of the charge by its own impact, as set forth. 
384,645. Macneric Separator, M. I. Smith, Halisar, 
York, England.—Filed October 29th, 1887. 
Claim.—In a magnetic separator, the combination of 
a magnetic cylinder and a trough provided with pro- 


[384.645] 








pellers, whereby the material to be separated is suc- 
cessively brought into contact with the cylinder, sub- 
stantially as described. 
384,662. Maonero-ecectric Fuse, BE. L.’Zalinski, 
U.S. Army.—Filed November 4th, 1887. 
Claim.--(1) A projectile containing a magneto-elec- 
tric fuse, consisting, essentially, of a magnet and 
armature movable relatively to each other and an 
electric circuit closing through a primer, said circuit 
being closed by the release of the armature from the 
magnet, the combination being and operating sub- 
stantially as described. (2) In a shell fuse, the com- 
bination of a coil and magnet and armature movable 
relatively to each other, and conductors leading from 
the magnet to an electric primer in the shell. (3) In 
a shell fuse, the combination of a coil and magnet, an 











armature, and a projecting spindle in position to sepa- 
rate the armature and magnet, substantially as de- 
scribed. (4) The combination, in a shell fuse, of a 
magnet and a coil of wire in proximity to the same, 
an electric primer connected to the coil, and an arma- 
ture acting asa plunger held to the magnet by the 
magnetic attraction but detached by concussion, as set 
forth. (5) In combination with the usual elements of 
a shell fuse, a detonating plunger held in position in 
the shell away from the detonator by magnetic attrac- 
tion, but in position to be detached and permitted to 
act as a striker when the shell strikes, as set forth. 


384,719. Bran Remover, G. W. H. Safely, New Orleans, 
La.—Filed April 25th, 1887. 

Claim.—(1) In a bran remover, the combination, 
with the vessel E, of a vertical shaft provided with 
screw-threads downwardly inclined on radii of the 
axis of the shaft, substantially as described. (2) In a 
bran rer » th bination of a vessel having 

roximately the form of the frustum of a hollow 
e — a shaft journalled axially in the said vessel, 
and a screw provided with threads downwardly 
inclined on radii of the axis of the shaft, carried by or 
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formed upon the said shaft, substantially as described. 
(3) In a bran-remover, the combination of the vessel E, 
having the form of the frustum of an ellipsoid, the 
collar D, the sleeve F, provided with the concaved 
flange a, the shaft H, the screw I. carried thereby and 
provided with threads downwardly inclined from radii 
of the axis of the shaft H, and means, substantially ar 
shown and described, for securing the vessel E and 
sleeve F to the supporting frame of the machine, 
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THE HARDENING OF HYDRAULIC CEMENTS 
FROM A CHEMICAL POINT OF VIEW. 
No. I. 

Cements are of such considerable importance to many 
of our readers that no apology is needed for introducing 
to their notice a few words on the subject, embodying in 
our remarks some of the results obtained in the most 
recent and important investigations on the subject, more 
especially those researches dealing with the hardening of 
cements; a point which has always attracted a good deal 
of attention and given rise to much controversy, and upon 
which we shall endeavour to throw some light. he 
obscurity which surrounds this subject in spite of the 
great amount of research done in connection with it, is 
presumedly due to the fact that the researches have been 
either fragmentary and disconnected, or the investigators 
have started with preconceived and erroneous notions, and 
in endeavouring to support them by their experiments, 
they have neglected to observe every point, selecting only 
those which, from their point of view, were expected to 
elucidate the matter in hand, and regarding all other data 
as accidental or superfluous. 

It is, therefore, important, when attacking work of this 
kind, to start on aud pursue some rational and well- 
arranged plan if possible, and best without previous bias, 
or if with preconceived ideas and pet theories, neverthe- 
less to register religiously all changes which take place, 
whatever they indicate. Perhaps the best standpoint 
from which to discuss the subject of cements is a chemical 
one. Nobody will question for one moment that both the 
manufacture and application of cements depend upon 
chemical changes produced in the various constituents, 
and that the setting of cements is simply the result of one 
of these series of changes produced in some way by the 
action of water; but the exact chemical changes which 
take place are matter for conjecture. Therefore, a study 
of cements from a chemical point of view should yield 
valuable results, and it is from this point of view we 
intend to attack it. 

The first point in all chemical problems is to know 
exactly the condition and materials with which we are 
working, and looking into the composition of those cements 
to which we are referring, we find they consist of such 
materials as lime and sulphuric acid in combination in 
plaster of Paris, lime and silica in aérial mortars, and lime, 
silica, alumina, iron oxide, magnesia, and sometimes man- 
ganese oxide in hydraulic mortars or cements; all 
requiring more or less water. 

Many then of the substances of which we are treating are 
mixtures of considerable complexity, and it would be 
rash in the extreme were we suddenly to attempt to solve 
the mysteries which surround the we ee of these sub- 
stances mixed together. Therefore we must first ascertain 
how each constituent or each individual compound behaves 
when submitted individually to the treatment it would 
undergo as a component part of a cement. Starting with 
the simplest substance which behaves in the manner we 
are desirous of investigating, namely, plaster of Paris, we 
will attack it in the manner described. Plaster of Paris, 
as is well known, consists of baked or burnt gypsum, and 
when mixed with water sets asa hard mass; it is also 
well known if the gypsuin has been over burnt by con- 
tinuing the process too long at too high a temperature, the 
resulting mass either sets very badly or not at all. 
Gypsum is a stable crystalline form of hydrated calcium 
sulphate, and when heated loses water; this is the only 
change which accompanies the preparation of plaster, and 
has recently been very carefully studied by H. Le Chate- 
lier, a French mining engineer, the results of whose inves- 
tigations, to which we shall frequently refer, are published 
in the Annales des Mines tome xi, pp. 345-465. He 
shows that when heated at from 120 a to 130 deg. C. 
gypsum loses three-fourths of its water, and, from a com- 

und of the following composition, Ca SO,+2H,0, 

comes a compound containing only 25 per cent. of the 
original water, or 2CaSo,+H,O. At a temperature of 
160-—170 deg. C. this latter substance is further decom- 
posed, and loses the remaining quantity of water, becoming 
anhydrous gypsum, CaSO,. It is shown conclusively 
that plaster of Paris is identical with the 
2CaSO,+H,0, and is therefore not, as has been fre- 
quently supposed, anhydrous gypsum, which we now see 
is really the product of superheating the gypsum, and 
constitutes the substance which either sets badly or not 
at all when mixed with water. The reason for this we 
shall understand better hereafter. When mixed with 
water the compound 2 Ca SO,+H.,0 is immediately con- 
verted into crystalline gypsum, Ca SO,+2 H.O. This fact 
would not offer much aid in explaining the setting of 
plaster, were it not for the fact that the circumstances 
are exceptional, inasmuch as the progress of the chemical 
change is hampered by the great extent of the solid 
matter to be attacked, as compared with the compara- 
tively small proportion of water employed when mixing 
laster previous to application. What takes place is this: 
e particles of plaster which come into actual contact 
with the particles of water are immediately converted 
into particles of gypsum, which dissolve in the water; 
but the water soon becomes overcharged with gypsum, or, 
in other words, supersaturated, and consequently crystal- 
lisation suddenly takes place, depositing the gypsum in a 
peculiar form of crystal, to which we shall refer directly, 
and setting free water ready to take up more gypsum or 
to act on more plaster. These changes go on simul- 
taneously throughout the mass until the whole is con- 
verted into crystals of gypsum. The changes which take 
place during the setting of plaster are the chemical one 
of hydration and the physical ones of solution, super- 
saturation, and crystallisation. We will now see how 
these changes can affect the hardness of the resulting 
mass. It must be remembered that the hardness is 
certainly due to the strong adhesion of the particles to 
one another, probably aided by the interlacing of the 
crystals. Of course these crystals not being flexible 
cannot twine together like hair in felt. To insure the 





conditions for hardening on the above principles, we 
should expect the crystal to be in a form exposing a very 
large ope epee of surface, for the prates the surface 
exposed the greater the possibilities of strong and general 
adhesion amongst them; and what we really find is, that 
the crystals of gypsum under the conditions of rapid 
crystallisation from supersaturated solution, as described 
above, do frequently, and perhaps always, assume a 
form exposing a maximum amount of surface, namely, 
that of extremely attenuated fibre-like prisms; these are 
united by one extremity to a central point so as to form 
little spherical groups like the so-called spherulites found 
in nature in rocks where rapid crystallisation has occurred. 
These little groups of very fine crystals fulfil all the con- 
ditions for forming a hard mass of gypsuin out of the 
plaster and water, inasmuch as they expose a great 
surface for extensive adhesion, and, moreover, permit of 
much interlacing. We now believe we have set before 
our readers a satisfactory explanation of the hardening 
of plaster; and, according to Le Chatelier, the setting of 
other cements depends on a similar series of changes, that 
is, when the setting is due to chemical action. 

The next cements in order of simplicity are aérial 
cements or mortars. These consist of mixtures of slaked 
lime and sand. The ingredients of these cements undergo 
no other operation than mixing with water, and as neither 
slaked lime nor sand undergo any chemical change when 
mixed with water individually, we may at once proceed 
to inquire into the changes produced when they are mixed 
together in the presence of water. It is almost certain 
that little or no chemical change takes place under the 
circumstances, except that possibly a little calcium silicate 
may form, but the quantity formed would be far too 
insignificant to account for the hardening of the mortars, 
although it would most likely aid the adhesion of the 
lime to the sand. The hardening of these cements may 
without hesitation be attributed, in the first instance, to 
mere desiccation, or loss of water by evaporation, and that 
the sand merely acts as a framework to hold the mass 
together, and to prevent the crumbling and cracking 
which would otherwise ensue. This explanation of the 
hardening of mortar finds support in the well-known fact 
that where evaporation has been impeded, as, for instance, 
under thicknesses of heavy masonry, mortar has been 
found hundreds of years old just as soft as any new 
mortar. But it is very certain that aérial mortars 
undergo a second stage of hardening, due to the action of 
the carbonic anhydride in the air, resulting in the for- 
mation of calcium carbonate, or carbonate of lime. But 
this operation is slow, and is moreover only superficial; it, 
however, makes mortars better able to resist the action 
of rain. Whendry mortars are wetted they become soft, 
and lose consistency. 

Passing on to hydraulic cements, hydraulic limes, and 
mixtures of lime and puzzolanas, we come to a very much 
more complicated state of affairs, for not only have wea 
more extensive number of constituents, but also we have 
two processes at least through which all the constituents 
go, namely, a process of preparation and a process of 
utilisation, both undoubtedly accompanied by chemical 
changes. Following our system of inquiry, we must first 
look into the composition of these cements, and then in- 
vestigate the behaviour of the individual constituents 
under the prevailing circumstances. As is well known, 
these cements consist of calcareous and argillaceous 
mixtures, which are burnt in a kiln, an operation of course 
superfluous in the case of puzzolanas, which are of volcanic 
origin. The chief ingredient of all these cements is lime 
(Ca O), and being prepared from various limestones this 
substance differs considerably in quality. When the lime- 
stone contains only little impurity it yields a high quality 
or fat lime, whereas as the proportion of impurities 
becomes greater, the resulting lime becomes more and 
more inferior until very poor limes are obtained. If, 
however, the impurities consist of silicates of alumina, 
iron, lime, magnesia, &c., in the proper proportions, the 
lime produced will be a hydraulic lime, or when the 
impurities of the limestone are in excess they yield on 
burning hydraulic cements. Puzzolanas and trasses are 
natural mixtures similar in composition to the impurities 
in good hydraulic limestone. From this short description 
it is evident that the component parts of all these cements 
are similar, but vary in the relative quantities, and in 
their states of combination inthe different cement mixtures. 
The simpler compounds entering into the composition 
of these cements are lime, silica (Si O,), oxides of iron 
(Fe, O,), aluminium (Al, Og), manganese (Mn O,), and 
magnesium(Ms 0); and although much might be said about 
each, yet so. much has been already written about them 
that it will scarcely be necessary for us to touch upon 
them at any length here. In connection with lime, we 
may mention one or two facts: firstly, that when pure it 
slacks readily, swells up, increases in volume, and finally 
falls to a white powder; if the a of burning 
has been too high, and the lime is dense, then all these 
phenomena take place more slowly. With impure limes, 
the slacking properties diminish as the quantity of the 
impurities increase. Some poor limes will take a consider- 
able time to slack, but, nevertheless, ultimately succumb to 
theactionof water. The lining fromold Bessemerconverters 
behaves in thismanner. It first sets, but,on exposure to the 
air, ultimately slacks. It is,therefore, of utmost importance 
toavoid excess of limeinthe preparation of Portland cement, 
for any such excess will cause the cement to behave as a 
poor lime, and consequently bring about the destruction 
not only of the cement, but possibly of the structure 
in which it has been seehinel also. For slacking lime 
hot water is more active than cold water; and aqueous 
vapour more energetic than hot water, but it would take 
longer to slack a large mass of lime with moist atmospheric 
air than with water, owing to the difficulty of renewing 
the water in the former case with sufficient rapidity ; 
but nevertheless a poor lime or a very dense lime which 
has resisted the action of water will very likely crumble 
in moist air or steam. Therefore merely mixing with 
water is not sufficient evidence to show that a certain 
cement is free from uncombined lime. Then all we need 
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note with regard to the behaviour of lime during the pre- 
paration of cement is that it becomes more slow in action 
and denser the higher the temperature of the kiln and 
the greater the number of impurities present ; whilst 
mixing with water results in the hydration of the lime, 
causing it at the same time to swell and disintegrate. 
Silica during heating is probably transformed into a 
soluble or more active form, to which we shall draw 
attention later on ; whilst the oxides of iron, alumina, 
and manganese would possibly become dehydrated and 
then enter into combination with the silica, or if present 
already as silicates would first dehydrate and then form 
glassy substances. Anyway, when mixed with water no 
important change beyond hydration would take place in 
the heated oxides pure and simple, and their behaviour as 
silicates we shall discuss lower down. With regard to 
magnesia the same remarks would apply. We may, how- 
ever, conclude that neither iron aluminium, manganese, 
nor magnesium oxides exist in the cements as such, but that 
they are present as silicates or in the form of other com- 
pounds, such as aluminates. We shall therefore now 
pass on to the study of the behaviour of these individual 
cement constituents when burnt with one another, and 
subsequently treated with water. Lime (Ca O) and 
silica (Si O.) form the preponderating proportion of all 
hydraulic cements; we shall therefore start with them. 
We have demonstrated above that in mere mixtures, 
such as aérial mortars, silica and lime do not readily com- 
bine with one another, nor do they set under water; in 
fact, quite the reverse, for they only harden in the absence 
of water, and disintegrate when placed in water. It is, 
therefore, certain that as we are dealing with hydraulic 
cements we must also be dealing with lime and silica in 
different conditions to those just referred to; and it may 
be well to direct our attention to this point somewhat 
closely, with a view to deciding the question of the 
hardening of hydraulic cements. The great difference 
between the conditions are, that whereas in aérial 
mortars both the lime and silica are in the free state, in 
hydraulic cements these substances exist in a state of 
chemical combination as silicates of lime or calcium 
silicates. There are a great many silicates which contain 
lime, but only few of them can be expected to be found 
in cewents. Some of these silicates may be obtained by 
fusing together the proper proportions of lime and silica; 
others by mixing solutions of lime and solutions of silica, 
or by mixing lime with a non-crystalline form of silica, as 
is found in the puzzolanos, trasses, &c. The quartz or 
sand used in mortars is a different form of silica, and will 
not readily combine with alkalies when cold. We shall 
first direct attention to the silicates formed when lime 
and silica are heated together as they would be in the 
manufacture of Portland cement. When heated together 
in the simplest ratio—that is, in equal molecular propor- 
tions, as represented by the expression SiO, + Ca O— 
equivalent to 15 of silica to 14 of lime—a compound 
Ca Si, Og is produced, containing 34} per cent. of calcium, 
414 of oxygen, and 241 of silicon, or 48% of lime 
and 512 of silica. It forms a very hard, crystalline 
mass, identical with the mineral wollastonia. But 
this compound is not attacked by water, so can- 
not take part in the hardening of cements. Increas- 
ing the quantity of lime, Le Chatelier obtained a 
substance Ca, Si O, containing 651 per cent. of lime and 
34:9 per cent. of silica by fusing the mixture of one equiva- 
lent of silica with two equivalents of lime—Si O,+2Ca0O. 
This substance while quite hot forms a compact hard mass 
difficult to break with a hammer ; as it cools, however, it 
cracks, then swells, and finally disintegrates entirely, 
falling to a white powder resembling in appearance slaked 
lime. This property is due to the fact that this substance 
assumes two physical forms, of which the pulverised form 
—which is crystalline—is the most stable at ordinary 
temperatures, and it is noteworthy that the admixture of 
magnesia, iron, or alumina greatly diminishes this power 
of spontaneous pulverisation, and as the proportion of 
these impurities increase sodoes the pulverisation diminish. 
This substance is produced in the preparation of some 
cements, such as Portland cement, and also is found in 
some iron slags, but owing to the impurities present the 
pulverisation of such masses is frequently delayed, or may 
continue steadily for several days. In the case of slags, 
the pulverisation, which is generally accompanied by an 
evolution of heat, has hitherto been attributed to the 
action of moisture ; but the isolation of this particular 
silicate has now, however, furnished a more satisfactory 
explanation. In cements it is objectionable because it is 
practically not attacked by water, and is useless in this 
way for setting, whilst its pulverising tendencies are not 
desirable during the preparation of good cement. A mix- 
ture in which the proportions are two molecules of silica 
to three molecules of lime—2Si O, + 3Ca O—does not 
yield any definite compound when heated, but simply 
, se rise to a mixture of the two silicates already 
escribed, and exhibits in a modified degree the properties 
of both. A substance approximating in composition to 
Si O; Ca,;—Si O, + 3 Ca O—containing 73°7 per cent. of 
lime and 26°3 per cent. of silica can be obtained, which 
differs from the other two calcium silicates, inasmuch as it 
sets with water to a hard durable briquette, which neither 
cracks nor swells. It cannot, however, be prepared by 
heating lime and silica tegether. No anhydrous silicate 
of lime containing a larger proportion of lime than 73°7 
per cent.1s feasible, and with regard to the combination 
of silica and lime containing less than 48 per cent. of the 
latter, they are all glassy substances at first containing 
crystals of wollastonite, but with diminishing quantities 
of lime these disappear entirely, and the resulting masses 
assume puzzolanic properties when mixed with slaked 
lime, which are increased by mixing them previously with 
alkali. There is one hydrated calcium silicate which 
would be met with in cement, but this does not set in 
pure water, so of all the silicates of lime there is only one 
which, from this study of the behaviour of mixtures of 
silica and lime, can be considered as available for the 
hardening of burnt cements when mixed with water. 
The setting of this silicate is to be attributed to the 
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setting free of calcium hydrate, and the formation of the 
hydrated silicate according to the equation :— 
28i0,.,3Ca0+9 H, O=2Si0,,Ca0, 5H, 0+4CaH,0.. 
The hydrated silicate does not decompose in the presence 
of the calcium hydrate, but goes through the various 
changes culminating in the production of the extremely 
—" prisms, as already noticed in the case of plaster 
of Paris. 








THE NEW SOUTH WALES LOCOMOTIVE 
QUESTION. 

A DocuMENT recently laid on the table of the Legisla- 
tive Assembly of New South Wales, in reference to the 
locomotives let a short time since to the Sydney manu- 
facturers, affords an example of the manner in which the 
authorities, acting in the interim between the enforced 
retirement of the late locomotive engineer—whose advice 
in the matter was overruled by the Minister for Public 
Works—and the institution of the new Railway Board, 
seek apparently to give a semblance of justification to the 
means taken by the minister to cut down the first cost of 
the locomotives in favour of the local firms. 

The document we refer to is in the form of answers to 
the following questions addressed to the Minister for 
Works :—(1) “In reference to the fifty railway engines 
ordered by the Government to be made in the Colony, 
what would be the difference per engine in the cost of 
their construction if made with copper fire-box plates and 
brass tubes, as built by Messrs. Beyer and Peacock, and 
those ordered by the Government to be made in the 
Colony with steel fire-boxes and tubes?’ (2) “ What is 
the difference in the life of fire-boxes with copper plates 
and brass tubes, and steel plates and steel tubes?’ The 
answer to the first question was as follows :—“ It is esti- 
mated that by the substitution of steel as material of 
construction in lieu of copper and brass in the fire-boxes 
and tubes respectively of the goods engine, a saving 
will be effected in these two items of at least £300. The 
passenger engine may be taken at 10 per cent. less than 
this. If the item of boiler shell, smoke-box, and stays be 
taken into consideration, there will appear a further 
saving in items as between best Yorkshire iron and steel 
of £68, thus showing a total saving in the raw material 
of the boiler of the goods engine of £368, the passenger 
engine being taken at 10 per cent. less. 

With respect to this answer we have little to say be- 
yond pointing out that it is a distinct acknowledgment 
on the part of the Government that in the matter of mate- 
rials for the boilers alone, and without taking into account 
the various other means taken to cheapen the engines, 
they placed the local firms in a more advantageous 
position than the foreign manufacturers to the extent of 
£368 per engine, the latter firms having been required to 
tender to specifications requiring copper fire-boxes, brass 
tubes, and Yorkshire boiler shell plates. It is with the 
answer to the second question we have now more especially 
to deal. That answer was as follows :—“The life of 
copper fire-boxes may be assumed as averaging—with 
repairs and partial renewals more or less costly—seven 
years ; that of steel fire-boxes as averaging five and a-half 
years—averaging difference in favour of copper one and 
a-half years. The life of brass tubes may be assumed as 
averaging, including two partial renewals and repairs— 
each costing about 6s. 6d.—twelve years ; that of good 
steel tubes may be taken as four years. Average differ- 
ence in favour of brass tubes, say eight years. It is to be 
borne in mind that the quality of copper produced now-a- 
days for locomotive fire-boxes is very inferior to that 
manufactured twenty years ago, and that an engine whose 
fire-box has required heavy patching and repairs is no 
longer considered in first-class order. The same remarks 
apply, though in a less degree, to tubes. Steel fire-boxes 
and tubes are cheaper, and also much stronger, and will 
bear far higher pressures than copper and brass, a most 
important advantage now-a-days. Modern marine boilers 
are made entirely of steel, and they carry a much higher 
pressure than is usual in locomotive practice, viz., 150 1b. 
to 160 1b. per square inch. There isa certain amount of 
prejudice in this matter which still has a firm hold upon 
some people who have had no experience with steel, and 
they assume that copper gives no trouble, but that is not 

. the case. On the 150,000 miles of railway in the United 
States a copper fire-box would be the exception, steel 
being the material used on the best roads. The vital 
question is which boiler will cost the least and earn the 
most money. Experience seems to answer steel, and as it 
is admitted that locomotive boilers should be thoroughly 
examined internally once every five years, it is impossible 
to do this without taking the fire-box out of the shell ; it 
is, therefore, better to make a new steel fire-box—if 
necessary—to put into an old shell, than it isto puta 
repaired copper or steel fire-box back again into the same 
old shell.” 

The first notable feature of the foregoing answer is its 
extreme vagueness on all essential points, indicating appa- 
rently a desire to shirk the issue raised by the questions 
asked in Parliament. The second notable feature of the 
answer is its incorrectness on those points where definite 
meaning can be attached to its loose phraseology. In 
exemplification of its vagueness is the statement that 
“the life of copper fire-boxes maybe assumed as averag- 
ing, with repairs, &c., seven years.” Why “assumed ?” 
The object of the inquiry was to establish the relative 
longevity of copper and steel fire-boxes by the actual 
experience of the New South Wales railway department, 
and not by speculation or assumption. On this account, 
as we may note in passing, the reference made towards 
the end of the official answer to the practice on the rail- 
ways of the United States—under possibly very different 
conditions—seems singularly pointless and out of place. 
Again, are the “ repairs and partial renewals” referred to 
—whatever be their nature and extent—to be “assumed” 
to fall within or to go beyond the limited period of seven 
years indicated as the life of a copper fire-box? If the 
former, at what period of a copper fire-box’s life on the 





New South Wales railways do they commence? and if 
the latter, how much do they prolong the life of the 
box? But irrespective of these minor details, we have 
no hesitation in saying that if the answer given by the 
Minister, limiting the life of a copper fire-box to seven 
years, even eg se empe represents the experience on 
the New South Wales railways, it is entirely at variance 
with general experience as to the endurance of copper 
fire-boxes in this country, or indeed in any other country 
where they are given fair play, and are in the hands of 
competent drivers and firemen. On even the hardest 
worked lines in this country the average life of copper 
boxes is not less than from ten to twelve years. The 
ym eye word “assumed” may, however, be taken, we 
oubt not, as showing that the authors of the official reply 
were not prepared, in the face of actual and known facts 
regarding the life of copper fire-boxes on the New South 
Wales railways, to commit themselves to any such 
distinct statement as that the average life of a copper 
fire-box is only seven years. On the contrary, it is more 
than probable that the average life of the copper fire- 
boxes on the New South Wales railways extends to at 
least twelve or fifteen years, if not more—and that with- 
out any important or expensive repairs-—in place of the 
very limited time implied in the official answer given by 
the Minister. If the experience of railways outside the 
Colony is to be taken as determining the question, as 
seems to have been the idea of the framers of the official 
reply, an example of the endurance of copper fire-boxes 
isto be found in a statement made only last year by the 
late locomotive engineer of the Metropolitan Railway, at 
the discussion of a paper “On the Construction of Canadian 
Locomotives,” read before the Institution of Mechanical 
Engineers. Mr. Tomlinson said :—“There are engines 
now running on the Metropolitan Railway with copper 
fire-boxes, and brass tubes, and wrought iron boilers, 
which have run over 650,000 miles, and are still in good 
working order and carrying the original steam pressure of 
130 lb. per square inch, that they had when they started 
new in 1864”—or twenty-three years previously. ‘“ They 
have run on an average 30,000 miles a year from 1864 to 
the present time (1887).” Probably no locomotives are 
subjected to greater, or even to as great, variations in 
pressure—which is so trying to the material of a fire-box 
—as the locomotives working the Underground 
Railway, and these engines were made, if we mistake not, 
by the same firm whose name is quoted in the question 
addressed to the Minister for Works, as given above. 

Then, again, regarding the life of steel fire-boxes, there 
is an equally convenient, although more covert, vagueness 
in the official reply. The word “assumed” constructively 
governs the clause of the sentence in which their life is 
put at “54 years,” and must be taken as equally qualify- 
ing that statement, notwithstanding its superficial appear- 
ance of exactitude in going into fractions of years. In 
this connection, too, there is an entire omission of 
reference to the ‘‘repairs and partial renewals” which 
may be reasonably “ assumed ” to occur more or less even 
during the short life of steel fire-boxes. Instead of the 
difference in the life of copper and steel fire-boxes being, 
as stated in the official reply, a year and a-half in favour 
of the former, we have not the least doubt but that the 
actual facts of the case would show it to be over ten years 
at least in favour of copper fire-boxes. 

An equally remarkable vagueness attaches to the part 
of the reply dealing with steel versus brass tubes, and 
one which we think would not have appeared if there had 
been substantial grounds for the proposed substitution of 
steel tubes for brass, as being the more economical 
material in the long run. But be that as it may, it is 
admitted in the official reply that brass tubes last three 
times the life of steel tubes. 

Nothing is said in the reply of the fact, which has so 
important a bearing on the question of the relative cost, 
in the long run, of copper and steel fire-boxes, namely, 
that at the end of their time old copper fire-box plates, 
like old brass tubes, are of considerable intrinsic value— 
practically one-third to one-half of their original cost— 
while old steel fire-box plates and boiler tubes are scarcely 
worth the cost of cutting them up. Further, the loss of 
service, as well as the loss of interest on the value of the 
locomotive while in the shed undergoing the more 
frequently recurring repairs and- renewals which steel 
fire-boxes and steel tubes occasion, is an important item 
in comparing the cost of steel fire-boxes and tubes as 
against those of copper and brass. 

So weak, indeed, was the case felt to be by the framers 
of the ministerial reply in favour of steel fire-boxes and 
steel tubes, that they were driven to beg the whole 
question by asserting, in the entire absence of proof, that 
“ steel fire-boxes and tubes are cheaper ”—in the long run 
being implied—and by indulging in empty platitudes 
about their superior strength and ability to “ bear far 
higher pressures than copper and brass,” quite forgetting 
or ignoring the fact that boiler tubes and fire-boxes 
fail, not by succumbing to direct pressure, but 
partly by corrosion and partly by the cracking 
of the material, caused by internal strains arising 
from unequal heating and expansion, to both of 
which causes of failure steel is more liable than 
copper. Ona par with this part of the answer is the 
absurd suggestion that as “ it is admitted that locomotive 
boilers should be thoroughly examined internally once 
every five years,” therefore the fire-boxes should be taken 
out of the shells for that purpose every five years, and 
being out, should be replaced by new ones. It is need- 
less to say to anyone who knows anything of the subject 
that the internal examination which is doubtless essential 
at stated periods—whether of five or more years being an 
open question—refers to parts that can, as is well known 
to persons of practical experience, be thoroughly examined 
without removing the fire-box. Butthesuggestion that the 
removalof locomotive fire-boxes every five yearsis necessary 
was no doubt intended for consumption by the public at 
large, who are not versed in these matters, and is only 
another instance of the special pleading in favour of steel, as 
against copper and brass, which characterises the official 
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, answer from first to last. The same remarks apply to the 


reference made to marine boilers, where no mention is 
made of the fact that they are essentially different in form 
| from locomotive boilers, and by the nature of their work 
| are subjected to fewer ard less extreme changes of tem- 
| perature and pressure than locomotive boilers in circum- 
| stances which materially lessen the need for using copper 
| plates for the furnaces of marine boilers. 

| But apart altogether from the question whether copper 
fire-boxes and brass tubes be, or be not, the more 
economical in the long run as compared with those of 
steel, the fact remains that in suddenly changing the 
practice which had previously been found best on the 
New South Wales railways, an unfair advantage was 
given by the Government to the local firms who obtained 
the contracts over the heads of manufacturers in this 
country. Even if experience had established the advan- 
tage of steel over copper and brass in the matter of loco- 
motive boilers, it was manifestly due to the foreign 
manufacturer to have given him the opportunity of 
tendering on the basis of the new specifications. 











NAVAL ARCHITECTURE AT THE GLASGOW 
EXHIBITION, 

PaisLey is not the sort of place in which a visitcr 
would expect to find shipbuilding operations in progress, 
and yet this is one of the staple industries of th:t 
interesting and, in some respects, remarkable town. Loid 
Beaconsfield is said to have advised the framers of 
political forecasts to “ keep their eye on Paisley,” but no 
such advice is needed by visitors to the Glasgow 
Exhibition, for when within that building it is almost 
impossible to keep one’s eye from Paisley and its many 
varied products, Shipbuilding constitutes no exception 
to this general rule. Although the river Cart—a 
tributary to the Clyde—upon which the town is situated, 
is only a narrow, shallow stream, and although Paisley is 
at least three miles from its junction with the Clyde, yet 
with scarcely enough water at times to float a barge, and 
with apparently avery indifferent prospectof ever gettinga 
vessel to the sea, there are four shipbuilding yards in this 
enterprising place, and two of them—those of Messrs. 
Fleming and Ferguson, and John Fullerton and Co.—have 
sent specimens of their wares to the great show in the 
neighbouring town. If Glasgow had not been a great 
shipbuilding centre, it is very doubtful if Paisley would 
have bothered herself over the business; but since 
Glasgow builds ships, Paisley must, of course, do the 
same, even if she has to launch them sideways into a 
ditch, and trust to an extra rise of the tide to get them 
safely into the Clyde. The Paisley “bodies” are, how- 
ever, not content to remain even thus far dependent 
upon the Glasgow river; they are now determined to 
have a real river and harbour of their own, with granite 
quay walls and deep water accommodation; and so they 
are widening and deepening their ditch, and spending lots 
of money, in order to bring cargoes up to Paisley and 
launch large ships into the Cart. 

In the main avenue of the Exhibition will be seen the 
display of models shown by Messrs. Fleming and 
Ferguson, shipbuilders and engineers, of Paisley. These 
include passenger and cargo steamers, sailing ships, 
saloon steamers for rivers, steam yachts, and dredges. 
The most interesting portion of their collection consists, 
however, of steam yachts and dredging vessels. These 
departments of ship construction om been specially 
studied by the firm, and their most successful results have 
been obtained with those types. Among their yacht 
models is to be seen that of the Grace Darling, which was 
illustrated and described in a recent number of THE 
Enoineer. This handsome yacht of 250 tons, which was 
built for Mr. J. C. Evans, Hatley Park, Cambridgeshire, 
is most luxuriously fitted out, and has all the latest 
improvements applicable to yachts. She is driven by 
tandem quadruple expansion engines, which indicate 360- 
horse power, and propel her at a speed of 12} knots. 
Among her other fittings are those for electric lighting, 
and one of Darling’s waste-heat evaporators, which 
supplies the boiler and ship throughout with fresh water. 

TheSkeandhu, shown in our illustration, p. 235, isanother 
yacht model exhibited by this firm, the vessel having been 
built by them for Mr. Sholto D. C. Douglas, brother to Sir 
Archibald Campbell, Bart., M.P. This yacht is hand- 
somely modelled and elaborately fitted, but she is chiefly 
noticeable on account of her machinery, which consists of 
quadruple expansion engines, embodying the firm’s latest 
improvements. They are of the vertical inverted type, 
but instead of the cylinders being arranged tandem 
fashion, as is usually the case, they are all on the same 
level, thus affording ready access to each cylinder without 
disturbing the others. This arrangement of quadruple 
eugine occupies less fore-and-aft space than ordinary 
compound two-crank engines, and very much less than 
any triple expansion three-crank engine. It has a further 
advantage over most engines of the last-named type in 
regard both to economy of fuel and fewness of wearing 
parts, thereby requiring less attention, and involving less 
costly upkeep. It may further be remarked that the two 
cranks of this engine are directly opposite to each other 
and well balanced. The turning action of the four pistons 
on the crank shaft is equal to that of four cranks, in line, 
at right angles, with pistons to each; and, as already 
mentioned, while giving an equality of driving power, 
they occupy only half the space and require but half the 
wearing parts that a four-crank arrangement would 
involve. Two excentrics are required to work the valves 
for the four cylinders—these being piston valves placed 
in the centre of the group—and the whole arrangement 
is compact and economical. The engines are found to 
start equally well at any point of the stroke. This 
arrangement of marine engine has only recently been 
devised by Messrs. Fleming and Ferguson, but already it 
has been found to be most successful, and it is understood 
that the firm has several sets in hand, some of which are 
to indicate 1800-horse power. 

Of the dredger models shown by this firm one repre- 
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sents a machine of which two have already been built by | reaches of the large South American rivers. They are 
them, while a third is now being constructed, for the | fore-and-aft rigged, with lofty spars and a flying foresail. 
Preston Corporation. These are said to be the most | Being intended to carry heavy deck cargoes, they are pro- 
powerful dredgers at work in this country, being capable vided with an abnormally great round of beam, in order 
of dredging 700 tons per hour of hard material from a_ thereby to strengthen the deck platform. 
depth of 35ft. A model is also shown of a double ladder; The steam yacht Gaviota, shown by a well-finished 
dredger, built by Messrs. Fleming and Ferguson for the | model, was built for a Spanish owner resident at Malaga, 
Swansea Harbour Trust, which vessel, although not fitted and she is chiefly remarkable from the fact of being the 
with such powerful machinery as those for Preston, has only steam yacht fitted with a double bottom to enable her 
yet at times lifted at the rate of 1000 tons of sand per to carry water ballast in lieu of the usual lead or pig iron. 
hour from a depth of 40ft. The last of Messrs. Fullerton’s mocels to be noticed is that 
Like Messrs. Simons and Messrs. Lobnitz, of Renfrew, of the Uarda, built by them as a despatch boat for the 
this firm is also noted for its hopper dredgers, such as we Egyptian Government, and employed on revenue duties 
have already described in our columns. One of the upon the Mediterranean coast of Egypt. 
models of this type represent the Auckland, which is It is to be regretted that the other Paisley shipbuilders 
constructed to raise 400 tons per hour from a depth of have not contributed towards the Naval Architectural 
30ft., and to carry 800 tons of the dredged material to Section in the Glasgow Exhibition, but enough is shown 
sea. This dredger is fitted with traversing gear, patented to demonstrate that in this, as in every other branch of 
by her builders, to enable her to cut in advance of her manufacture which they take in hand, the people of 
hull, and so provide for her own flotation. This traversing | Paisley are not being left behind. 
gear is shown by a working model, from which it appears 
to be entirely separate and independent of the dredging 
gear, being worked by auxiliary engines, while its ree THE INTERNATIONAL GEOLOGICAL CONGRESS. 
versing arrangement is automatic. 
The exhibits of Messrs. Fleming and Ferguson are Tue fourth meeting of the International Geological 
creditable to the firm’s enterprise and engineering skill, Congress was opened in the theatre of the University of 
both of which will be exercised under far more favourable London, in Burlington-gardens, on Monday last, under 
conditions when the river improvements opposite their the presidency of Professor Prestwich, F.R.S. This, 
yard are completed. although one of the youngest of our scientific associations, 
Messrs. John Fullerton and Co., the other exhibitors has already attained its tenth year. The first meeting, 
from Paisley in this section, show their models in the which was the outcome of a proposition made at the 











H Pressure Qyl™ 7 Diam™ «12 Stroke 


3°¢ Cylinder 12! Diameter x 12° Stroke 
Mean Pressure 97°5. 


Mean Pressure 17:7. 


Constant 558+*47-5-26:5 H Power Constant 1:754 « 17-7-31-:04 H Power. 
sop Botte , Fe eee 
oan > Sa aoe See 1 a Nate. sl Potten) 


rd ; | ne | 
ea ee Aes a “We ) 


IH. Power 
_ HPO? 265 ~ 





Atmo*® line. 





2nd» = 28-9 
374» 31-04 


LP. 425 





Total 


22 Cyl" 9 Diam": 12' Stroke Mean Pressure 30-45 
Constant -925~30°45- 28:1 H. Power 





128-14 





L.P Cyl" 18 Diam” 12° Stroke 
Mean Pressure 11-4 
Constant 3:-729«11-4= 42°51 H. Power. 


Top Bottom 
ees 








Bottom 
/ Top _—_———— 
x ee ae 
\ | P r a eee 
— | | 


Atimo® line = i cee 7 


J Swam Eng 





The Engineer 
DIAGRAMS FROM THE ENG'NES OF THE SKEANDHU. 


annexe No. 37, leading from the main avenue. Their | Philadelphia Exhibition in 1876, was held in Paris in 
exhibit is more varied than considerable, and although | 1878 ; the second in Bologna in 1881; and the third in 
the vessels represented are of small size, they include | Berlin in 1884. The objects proposed by the founders, 
cargo steamers, sailing schooners, steam tugs, paddle | and which have been to some extent advanced, if not 
steamers, steam yachts, and a Government despatch vessel. | actually completed, are the (1) unification of geological 
Our illustration on p.236 showsthe steam yachtSalem, of | nomenclature, and (2) the adoption, as nearly as may be, 
95 tons yacht measurement, built by this firm for Mr. J.W. | of a standard system of colouring for geological maps. As 
Russell, of Limerick. She is a beautiful model, elegantly | regards the former, the work has been referred to com- 
fitted and furnished throughout, and has the highest class | mittees of specialists in the several countries taking part 
in Lloyd’s Yacht Register. Although not so taking to | in the work, and their reports have been incorporated in 
the eye as a yacht model, the representation of the cargo | the proceedings of the different meetings; but owing to 
steamer Pearl shows a very useful class of vessel which | the diversity of opinions among observers, it may be 
may be advantageously employed in many distinct trades, | doubted whether any very close agreement is likely to be 
more especially when a small draught of water is required. | arrived at for some time to come. The second object has 
The Pearl is one of many sisters of the Gem line of | progressed more rapidly; a scheme of colouring having 
steamers owned by Mr. William Robertson, of Glasgow, | been settled at Bologna, and as an illustration of its appli- 
and although primarily designed for the general coasting | cation to practical purposes, a map of Europe on the scale 
trade of the United Kingdom, they have also been em- | of ;zg)555 has been prepared, and is now being chromo- 
ployed in the Russian dead meat trade, in carrying fruit | lithographed at Berlin. On the present occasion one of 
from the West Indies to the United States ports, and | the finished sheets is exhibited; it is a very handsome 
in other services. They were also chartered by her | piece of work, though possibly alittle too heavily coloured 
Majesty’s Government for ice-making service during the | for English taste. The cost of preparation of the map is 
Soudan war, having been stationed at Suakim for the | defrayed from sums of money contributed by the different 
purpose. The machinery in these vessels is placed as far | national committees taking part in the work, in return for 
aft as possible, leaving the remainder of the hold to be | which a number of copies will be distributed to public 
utilised for carrying cargo. The crew are berthed in a | institutions in the contributing countries. 
sunken forecastle, below which is a peak water ballast| A third work, namely, the production of a dictionary 
tank for trimming purposes when light; and a topgallant | of geological terms, although sanctioned at Bologna, has 
forecastle is fitted for working the anchors, &c. The | as yet not been put in hand, but no doubt when the map 
whole of the hold is framed upon the cellular bottom | is finished some sort of explanatory text will become a 
principle for carrying water ballast when light, and when | necessity. Such a guide, if confined as much as possible 
shifting cargoes. The general design is that of a long | to a statement of facts, and with as little theoretical 
raised quarter-deck, bridge house, and topgallant fore- | matter as may be, could not fail to be of great utility to 
castle, and all the vessels are built of iron. those engineers who may be called upon to investigate 
The model of the Stanley shows a steam tug built for foreign business involving topographical knowledge, 
South Australia, and that of the Minard Castle represents | which at present can only be got by wading through 
a well-known and popular cargo and passenger steamer masses of details contained in survey reports and similar 
ruuning between Glasgow and Loch Fyne. publications not usually distinguished by their brevity. 
The Ypane and another are sailing schooners of great From what has been said above, it will be seen that the 
beam and shallow draught built for navigating the upper | work of the Congress is mainly done in the cabinet and 
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the drawing-oflice, and therefore the business transacted 
at the actual meetings, which have been fixed at intervals 
of three years, is necessarily mainly formal. Jt is, how- 
ever, usual to assigu one day of the meeting to the dis- 
cussion of some subject of general interest, and on the 
present occasion the origin and classification of crystalline 
schist, which has latterly been brought prominently for- 
ward by the work of the yr ar surveys in this country, 
as wellas in Europe and America, has been selected. A 
valuable series of papers furnished by the most notable 
specialists in the class of research, including among others 
Professor Heim, M. Michel-Levy, Dr. Lessen, and several 
members of the United States Geological Corps, has been 
printed as a basis for this discussion. 

The business of the meeting is confined to one week, 
but for the following week a series of excursions have 
been organised to North Wales, West Yorkshire, the Isle 
of Wight, East Yorkshire, and Cleveland, and the East 
Anglian Coast. In connection with these excursions a 
detailed guide in French—the official language of the 
Congress—has been prepared containing maps and de- 
scriptions of the different districts to be visited, which is 
likely to be of some permanent value after its immediate 
use is over. 

The attendance at the Congress has been considerably 
larger than at the previous meetings, many foreign 
geologists having taken advantage of the British Associa- 
tion to attend both meetings. A temporary museum has 
been opened in the library of the University, containing 
maps and specimens contributed by various members of 
the Congress. Among the most noticeable of these is the 
collection formed by the Geological Survey of Scotland in 
the Northern and Western Highlands; Dr. Heim’s series 
of illustrations of the changes induced in rocks by 
mechanical movements—dynamo metamorphism—from 
the Swiss Alps; and a series of ozokerite and petroleum 
samples from the Carpathian districts of Galicia. The 
most important piece of cartography is the new map of 
the Isle of Wight, on the Gin. scale, recently completed 
by the Geological Survey. There are also numerous maps 
on smaller scales from the different foreign countries, 
including Russia, Roumania, Italy, &. The Italian 
Government contribute a well-executed general map, in 
two sheets, coloured according to the scheme of the 
Congress, with some slight modifications; and a detailed 
survey on a large scale of the Island of Elba. Messrs. 
Vasseur and Carez exhibit a nearly finished map of 
France-—scale, 1 to 500,000—which is remarkable both as 
a piece of brilliant and harmovious colouring and as a 
result of private enterprise. The whole of the collection 
in the museum has been very fully catalogued, and it is 
unfortunate that it can only be kept together for a few 
days. 








OUR NEW INFANTRY REPEATING RIFLE. 





ALTHOUGH no magazine rifle has been definitely adopted 
by the authorities, it is high time to review the various 
papers and statemeuts that have appeared recently; that 
is to say, Colonel Slade’s paper, the articles in the Ttmes 
and Naval and Military Journal, up to the article on 
the new French rifle which appeared in the St. James's 
Gazette of last Monday, and that in the Standard on 
Wednesday. The question is in a state rather too much 
resembling the condition into which the matter of the 
heavy guns long remained. Continental nations have 
feared to stand still while their neighbours were arming 
and learning experience with a weapon whose superiority 
was sufficiently formidable to constitute a danger. Hence 
the story of the heavy guns was repeated. The most 
important continental Powers limited their time of inves- 
tigation, and adopted arms which a limited inquiry re- 
commended. England waits for exhaustive trial, hoping 
to secure the best arm, but paying for such possible 
superiority the price of being behind other Powers, We 
trust that our authorities will now take heed of the fact 
they lay down, that “it may be taken for granted that 
the single breech-loader will soon be as obsolete a weapon 
for military purposes as the muzzle-loader.” 

Continental Powers have adopted magazine rifles 
whose characteristics are briefly given as follows :— 
Austria in 1886 adopted the Mannlicher, with a 0°433in. 
bore, with a fixed magazine containing five rounds. 
This has subsequently been replaced by one of 0°315in. 
bore. Belgiuin in 1887 adopted a magazine arm with 
0315in. bore with three grooves, having a detach- 
able magazine firing a steel-covered bullet weighing 240 
grains, with a charge of 57 grains of Rottweil powder. 
Denmark has experimented since 1883 with the American 
Lee magazine arm of 0°315in. bore, but is not reported to 
have definitely adopted it yet. France comes next in the 
alphabetical order observed by Colonel Slade; but as we 
wish to add to Colonel Slade’s statements, and as it is the 
most important at the present moment, for more than one 
reason we leave it till last. Germany had as the service 
arm the Mauser single breech-loader. She appears to 
have adopted experimentally the Lee with detachable 
magazine and bore of 0'295in., fired with a muzzle velocity 
of from 1900ft. to 2000ft. by means of a charge of 40 grains 
of Duttenhofer’s semi-smokeless powder. Italy first 
adopted the Vetterli of 0°408in. bore, with a magazine 
fixed above the action containing ten cartridges, the rifle 
weighing 8lb. 80z. It is believed that a small bore will 
replace this arm. Norway and Sweden have not decided. 
Portugal adopted a magazine rifle with a bore of 0°315in., 
but is likely to come to the Kropatschek magazine arm 
of 0°315in. bore, with a copper-covered hardened bullet 
weighing 246 grains, and a charge of Rottweil powder. 
Spain and Russia remain at present undecided ; the latter 
manifests reluctance to adopt the small bore which is 
coming in everywhere. Switzerland, in spite of the 
lamentations expressed by Captain Stiider in our number 
of June 8th last, has, by adopting repeating rifles before 
other nations, acquired most experience with them. 
Her arm is the Vetterli, with a bore of 0°409, with a maga- 





zine beneath the chamber containing ten cartridges, She 
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The primary cables in the cellars and underground are com- 
of lead cable, and are partly protected simply by means 

of asphalted jute, and partly by an armature of iron wire; all 
the other conductors are insulated in the usual manner, 
according to their diameter and position, as lead cable, or else 
simply covered with ordinary insulating web netting, and in 
some cases cased in wood besides. The wires for the majority 
of the are lamps are laid over the roof. The entire installation 
is provided with a large number of lead fuses, which are 
fitted in every place where there is any alteration in the thick- 


those interested in its subject matter will find it well worth 
reading. ; 
We must confess we were not aware that there were any experi- 

| ments of so early a date dealing with the effect of the form of the 
| train, and especially of the head of the engine, on air resistance. 
|The whole theory of air resistance, despite all that has been 
written upon it in later days as a result of such events as the Tay 
disaster, is still in a very crude, inchoate, and indeterminate state. 

| Smeaton made a shrewd guess—for it was little more—nearly a 
| century ago, that the pressure of air against a flat surface at right 
| angles to it was about 4b. per square foot at ten miles per hour, 


nes; of wire, or where a weak conductor branches off from a | and increased as the square of the “eed 3 or by formula : 


stronger one. 


The three dynamos are set in motion by means of singlefold | 


cemented bands 400 millimetres broad, and independent of any 
transmission from three horizontal connected engines, which 
work without condensation. The fourth steam engine will be 
shortly erected, as soon as the fourth dynamo is ready. The 
steam is generated by means of two tubular boilers, Schmidt’s 
patent, manufactured by Messrs. S. Huldschinsky and Sons, of 
Gleiwitz. Each of these has a heating surface of 176-64 square 
metres, and only one is at work at a time, the second boiler 
being kept in reserve. The boilers are placed in a space 
7 metres long and 6°5 metres broad, consequently it has ground 
surface of 45°5 square metres, and a heating surface of 353°28 
square metres, exclusive of service space. The boiler has a 
pressure of 10 atmospheres. It is secured against explosion by 
means of the regulation safety valve, supplemented by Messrs. 
Huldschinsky’s patent safety and valvular appliances. The 
fuel used is anthracite, and the yrate surface is 4°3 square 
metres for each beiler. 


SECTION 


CD 


Owing to the very high temperature the | 


His great name gave this formula a credence far greater than it 
| deserved; and it has remained ever since, and is now, the only 
| definite and generally accepted formula for air resistance known 
| to the profession. A great variety of experiments and observations 
| have been made since, it is true; but they have been very partial 
ones, designed to cover special conditions and problems, and in no 
| respect of such scope as to settle even the fundamental laws of air 
| resistance—as, for instance, how it varies with velocity, how it 
is affected by the area and shape of the surface, by its angle to the 
| direction of the wind, by the bulk of the body exposed to the wind, 
and soon. Even the assumption that the resistance varies as V? is 
pure assumption. It is known not to hold with the high velocities 
of projectiles, the resistances of which are much more nearly as V*, 
| The effect of the form of the surface or bulk of the body on the 
| resistance is still less adequately known. 

Many observations of apparent credibility show nearly double 
| the resistance of Smeaton’s formula, yet if we compute what the 
| resistance of railway vehicles should even by that formula, we 
see that it is impossible that it should hold true for that class of 
surfaces or bodies at least. Thus the least reasonable cross-section 
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anthracite is mixed with ordinary coal when the fire is made. 
The combustion is almost perfect, and there is consequently 
very little smoke nuisance. 

The water supply is derived from a well under the boilers, but 
should this fail, the water mains could be tapped. The feed- 
water is generally heated before being admitted into the 
boilers, but it could be let into these directly by means of an 
arrangement of cocks and valves, in the event of the warming 
apparatus getting out of order. The floor of the engine-room 
is below the level of the main drain ; consequently all the waste 
water has to be lifted up to it. This is brought about by means 
of a reservoir, into which the waste water is admitted, as shown 
above. It is then pumped into a cooling cistern, from which it 
is let off into the drain as soon as the temperature has gone down 
sufficiently. This arrangement can also be made use of when 
the vaults and hollow spaces under the engines get filled with 
water, through abnormal rainfalls or other causes. 

The way in which anything like trembling or shaking of the 
walls or roof has been avoided is worthy of note. Originally it 
had been intended to place the engines and dynamos very differ- 
ently, but pipes were discovered which prevented the original 
plan from being carried out. The first part of the foundations 
is constructed of water-tight caissons of plate iron tinned over 
and filled with concrete, the joints protected by strong angle 
iron. They were laid under the level of the foundation, and upon 
these foundation blocks timber bearers—the sides of which do 
not come in contact with the caissons, and which are protected 
against dry rot—are placed, upon which the engines have been 
erected. The illustration will show the details. By this means 
the thrusts of the engines are not transmitted to the walls and 
roof of the building, and consequently, even in those parts of 
the building where the motion of the engine would be expected 
to be most felt, it is absolutely unnoticeable. 


A steam main, 400 mm. in diameter, had to be hung above | 


the engines. It was at first connected with the engines by 
means of short vertical pipes of copper 80 mm. in dia- 
meter ; but these transmitted the motion of the engines so 
strongly to the main that the vibration of the latter caused the 
ceiling to shake, and this caused much annoyance in the shops 
and offices above. To obviate this the short pipes were sup- 
planted by Jarger ones, as shown in the illustration, and the 
connecting pipes thus became more elastic, and consequently 
the vibration of the main has been reduced. The main is sup- 
ported by iron bolts, which transmit the weight to spiral springs. 
These are held by long screw bolts attached to the Penaae of 


the ceiling. The success of this arrangement has been satisfac- | 


tory. The shaking of the ceiling has been practically done away 
with. By means of an ingenious application of pieces of piping, 
1 mm. or 2 mm. shorter than the springs,any breakage of the latter 
is instantly made known by a return of the vibration. It may 
be interesting to state that all the users of electricity are sup- 
plied with electric meters. 








TRAIN AND AIR RESISTANCE. 


We find in a late issue of THe ENGINEER an editorial on ‘Train 
Resistance,” chiefly confined to records of some earlier and now 
alm»st forgotten train resistance tests, which, as THE ENGINEER 
well remarks, were made with a delicacy and care well entitling 
them to permanent memory. Partly for this reason, and partly 
because it seems to us more than questionable if the records sup- 
port as extended conclusions as are drawn from them, we reprint 
the greater portion of the editorial elsewhere. We are sure all 
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for a train is about 9ft. wide by 12ft. high, or 108 square feet. By 
Smeaton’s formula this area would cause a resistance at various 
velocities of 20 miles per hour, 2161b.; 30 miles, 4861b.; 40 miles, 
864 lb.; 50 miles, 1350 Ib. 

If, now, we take a single box-car of this cross-section, weighing 
10 tons, and assume it to have only 51b. per ton rolling resistance 
—50 Ib, in all—in addition to the air resistance, we shall find that 
the necessary down grade to give these successive velocities to such 
a car will be:— 


266 
20 miles per kour 20,000 , or 1°33 per cent. 


536 


80 » 20,000? or 2°68 5, 9 
914 os 

40 5, ”» £0,000" or 457 yy 

. 1,400 ” 

50, » 9 20,000" or 700 5, 99 


| On a grade of 4Oft. per mile, or 0°76 per cent., the highest velocity 
possible would te 
V = 4/(152—5) x 10 = 101 miles per hour. 

According to this we might let box cars loose with perfect safety on 
any of the steepest grades of the world ; and onany ordinary grades, 
however long, they would barely creep along. It needs but the 
most superficial knowledge of facts to know that this is not so at 
all, and hence that Smeaton’s formula, which figures so extensively 
as a standard, is either wrong in principle or far out in its 
constants. 

It is altogether probable that it is both, but chiefly wrong in 
principle ; that air resistance is in no respect a function of the 
exposed area merely, but in much larger degree, at least, of the 
bulk of the exposed object. This, at any rate, goes far to explain 
the indifference to form which is shown in the proportions of all 
forms of rolling stock. The air after all is only a tiuid, and reason- 
ing by analogy, we should expect that the laws of motion through 
it would be much the same as through water, where form is very 
important. In the case of projectiles we know this to be so, 
because round projectiles have much less resistance than square- 
ended ones, and pointed projectiles still less than round. The 
suggestion of THE ENGINEER that the form of projectiles can have 
little effect on their speed resistance has been Seovuied by experi- 

ments. But in railway trains, although to all appearance their 
motion should be governed by the same laws as projectiles, no 
attention whatever is paid to form, and those who have wondered 
at and questioned the propriety of such negligence are now con- 
fronted with some early experiments which seem to confirm the 


| correctness of such negligence, by proving that the addition of 


wedge-shaped form does not reduce the resistance in the slightest. 
That they, in fact, prove this last extreme allegation, however, 
we have no belief. The experiments are not of sufficient extent to 
do this, and it is contrary to reason. Some recent French experi- 
ments, moreover, have shown a very appreciable effect at high 
aye something like 10 per cent., from adding bevelled peaks to 
the flat surfaces of engines. That the effect is much less than 
might be supposed, however, and that the French experiments err 
by excess, we fully believe, and there is some little modern evidence 


| to prove it. 





rdner’s ‘general principle,” which he declares to be ‘‘esta- 
blished,” that ‘‘the resistance of the atmosphere to railway trains, 
other things being the same, depends on the volume or magnitude 
of the coaches,” and in no respect on their cross-sectional area, is 
plainly not literally true. If it were, since the ratio of bulk to 
weight would be the same in any number of similar coaches as in 
one, a train of any number of them would attain only the same 
velocity as one alone, in running down a grade. But this is not 


the case. Two cars coupled together will attain a much higher 
velocity than one alone, three than two, five than three, and so on; 
but it is true that the difference is much less than would be ex- 
pected, and much less than would be called for by Smeaton’s 
The longer trains will attain about the speed called for 


formula, 





by his formula, but the shorter trains of one, two, and three cars 
will attain a very much higher speed than Smeaton’s formula will 
permit, not falling so very greatly below that of the longer trains, 
although still decidedly below it. This was determined in the experi- 
ments made by Mr. Wellington at Cleveland, O., in 1878, which are 
the only ones of the kind known to us covering this special point. 
In his report of these tests—‘‘ Trans.” Am. Soc, C.E., February, 
1879—the writer stated the results of these observations as above 
outlined, stating that they proved conclusively that head resistance 
proper could not be so important an element as was supposed, and 
must be less than } 1b. per square foot at a velocity of ten miles per 
hour; but instead of adopting the conclusion of br. Lardner that 
air resistance must therefore be as the total bulk, regardless of 
form, rather than as the area, exposed, Mr. Wellington reached 
the conclusion that the larger velocity resistance, which did not 
seem to vary with cross-section or side area, was in reality not due 
to air resistance at all, but to oscillation and concussion, expressing 
the conclusion in the following words :—‘‘ About two-thirds of the 
velocity resistance proper, excluding axle friction, is due to oscilla- 
tion and i “he resi due to the latter cause may 
be estimated at 41b. per ton at ten miles per hour, varying as the 
square of the velocity.” 

Which of these conclusions is correct? So far as concerns the 
difference observed with cars of large and small bulk, or the close 
approximation in velocities of long and short trains running down 
grade, either may be correct, and that of Dr. Lardner seems 
intrinsically the most reasonable and probable, since it is difficult 
to see how any large amount of velocity resistance can come from 
oscillation and concussion, the common assumption being that all 
additional resistance due to velocity must come of necessity from 
atmospheric resistance and nothing else. 

But when we come to comparison of loaded and empty trains 
which are otherwise the same, a serious difficulty arises, tending 
strongly to support the oscillation and concussion theory. Dr, 
Lardner’s experiments do not appear to have extended to compari- 
sons of loaded and empty trains otherwise similar ; it is a great 
pity they did not, since he would otherwise have detected a serious 
defect in his bulk theory, which seems to positively disprove it, 
and we might have bad an authoritative determination of the real 
facts half a century ago, instead of having to wait for it still. 

If the bulk theory were correct, when we took an empty car or 
train whose velocity resistance had been determined and placed a 
load within it, the absolute amount of the velocity resistance would 
not increase, and hence the velocity resistance per ton would be 
greatly decreased—i.e., reduced to one-third to one-half of what 
it was before—since the total resistance—by assumption remaining 
uniform—is divided up among two or three times as many tons, 
This is very far indeed from being the case. So far is it from 
being true that, although there is certainly a decided decrease 
per ton in the velocity resistance, yet it is much more nearly con- 
stant per ton than constant in aggregate, standing about in the 
ratio of 1°67 to 1 for weights of 2 to1, the outward form of cars 
remaining constant. This remains true whether we take roofed 
box-cars and place the load within them, or take ‘‘ gondola” cars— 
flat cars with sides, we may note for the benefit of foreign readers 
—and place the load within the box, which alters slightly, but not 
much, the form of the upper part of the car. 

So far as we can perceive, this completely disproves the theory 
which Dr, Lardner enunciated and THE ENGINEER repeats with so 
much emphasis, and thus again illustrates the immense danger of 
accepting the apparent indications of experiments until they have 
been so far extended as to make it certain that they include all 
conditions, Dr. Lardner’s conclusion seems even at this late day 
the most probable assumption from his experiments so far as the 
went; pod it cannot be asserted yet that it is positively disproved, 
for that can —. be when some other i theory has been 
affirmatively established. There may well be sources of error still 
undetermined, as, for instance, fluctuations in the axle and rolling 
friction with speed, which will again alter the status of the ques- 
tion; but in the form and on the evidence originally given, the 
bulk theory of atmospheric resistance, and with it the allegation 
that all velocity resistance is atmospheric necessarily must be 
abandoned. 

Having these fundamental facts determined, we may readily 
detect various other inconsistencies in the theories and alleged 
facts given elsewhere. Thus it is recorded that ‘‘to make certainty 
doubly certain "—in the rather loose words of THE ENGINEER—‘‘a 
front was constructed of boards projecting 2ft. all round the end 
of the leading carriage. This also was found to have xo effect what- 
ever [italics ours}; in no way retarding the train.” If this were true, 
then a projection of 3ft., 6ft., or 10ft. around the carriage should 
likewise have no effect, and a fan or board should be waved 
through the air no easier edgewise than flatwise, while a cubical 
bird (!) should past through the air as easily as those of the shape 
which we alone find in Nature. We are quite prepared to believe— 
in fact, it necessarily follows from all the facts we have narrated 
—that the effect of such projections would be vastly less than was 
expected, but that there should be no effect is impossible, and 
that there should be so little may be vere in two ways, either 
by the bulk theory of Lardner, or by the assumption which 
seems to be required by the other facts mentioned, that 
atmospheric resistance is so smalla fraction of the total velocity 
resistance that a little addition to it had a very trifling effect on 
the aggregate. 

That atmospheric head resistance proper, however, is a very con- 
siderable fraction of the total train resistance at high speeds seems 
to be proved in one way very conclusively; by the enormous dis- 
proportion between the indicated horse-power and the power trans- 
mitted back of the engine to the cars when trains are running at 
high speeds. We cannot now take _— to go into details as to 
precisely what this disproportion is, but in a general way the facts 
are these—that whereas at slow speeds only a slight disproportion 
in the indicated and transmitted Semoun exists, say, some 10 
per cent. due to the friction of the engine, at high express speeds 
30, 40, 50 per cent. and more of the total work done by the engine 
is consumed within itself, and only what is left over goes back to 
the train, requiring it to be made much shorter to be hauled atall, 
while at sixty miles per hour, on a long level grade, an ordinary 
engine can do little more than propel itself. 

There is a great field here for further exhaustive experiments ; 
partial experiments are of little worth. It is to be hoped that 
some competent engineer will ere long undertake them, as the 
possible results might be very important. The subject invites 
further discussion, but at this time we cannot attempt it.—LZngi- 
neering News. 











PILE CrEOSOTING IN SAN FRancisco.—Chief Engineer Manson, 
of the California State Harbour Board, has recently made a report 
on the creosoting plant at San Diego, Cal. After describing the 
works, which he says are small and not equipped with the best 
machinery, he pen? to give some items of cost. He says, the 
consumption of creosote—delivered at 14 cts. per gallon—is 3169 

llons for 3318 lineal feet of piling; or about ,% gallons to each 
ineal foot. The treatment, including labour and material, costs 
184 cts. per lineal foot of pile. This does not include the cost of 
loading or shipping, but does include handling in the yard. The 
piling itself costs 26 cts. per lineal foot at San Diego. As to dura- 
tion of creosoted timber, he says that the National City wharf was 
built of creosoted piles in 1883. The wharf was built of round 
piles, 12in. by 12in. timbers and 3in, by 4in. braces. The penetra- 
tion of the creosote was from jin, to jin, The round piles are in 
rood condition, but the square timber is generally bad. San 

iego Bay is not so much infested by the teredo as the San Fran- 
cisco waters, but the limnoria is there and much more destructive. 
The piles in the National Wharf showed no indication of attack by 
the teredo; but in many instances they are hollowed out by rot, 
leaving only a creosoted shell untouched. In concluding his 
report Mr. eae said that creosote oi) can be laid down in bulk in 





San Francisco at 10 cts, per gallon,—-U.S, Engineering News. 
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RAILWAY MATTERS. 


A raiLWAY from Constantinople to Bagdad is proposed. 
The estimated cost of the line is £15,500,000, For the first 150 
miles, until Angora is reached, there are no towns of special im- 
portance, though the country is well settled. 


Tux Siamese Government has granted a concession for 
building two railroad lines, one of which is to connect Bangkok 
with its port Paknam. It is stated that the Government has under- 
taken the construction of a steam tramway in the capital. 


Tue Kansas City cable road is using an electric light 
signal to warn people at Fifth and Main-streets of the approach of 
a cable train. When a train is coming a red light is shown and a 
bell rings. The device is claimed to be new, and used thus for the 
first time. 


A mecuanic of Bridgeport, Conn., has invented a loco- 
motive attachment which utilises the phonograph to record the 
exact time at which every blast of the engine’s whistle occurs, 
This will, it is claimed, be of great value to railroad companies in 
protecting them from false representations of persons who are 
injured or mutilated while on the track. 


Tue Baldwin Locomotive Works, in Philadelphia, 
recently delivered to the New York, New Haven, and Hartford 
Railroad six very heavy locomotives, intended to run the fast pas- 
senger trains between New York and New Haven, The same 
works are building some consolidation engines for the New Jersey 
Central, and are filling an order for fifty locomotives for the Phila- 
delphia and Reading Road. 


Tur Leicester and Swannington line ranks sixth on the 
list of the oldest railways of the world. First comes the Stockton 
and Darlington, opened September 27th, 1825; then in May, 1830, 
the ee and Whitstable; and on September 15th, of the 
same year the Liverpool and Manchester ; in 1831, the Edinburgh 
and Dalkeith, and Dundee and Newtyle lines; and the Leicester 
and Swannington in July, 1832, or fifty-six years ago, and five 
years before her Majesty ascended the throne. 


Tue Canadian Pacific is to lose its monopoly of business 
in Manitoba, and is to meet with active competition there from the 
Northern Pacific. The provincial authorities have made arrange- 
ments with the latter company to operate a line from Winnipeg to 
the boundary, and it is expected also that a line will be built from 
Winnipeg westward to Portage-la-Prairie, Qu’Appelle and Brandon, 
vith several branches to be added hereafter. is line will nearly 
parallel the Canadian Pacific through the most productive portion 
of its north-western territory, and it will give the Northern Pacific 
access to nearly all the settled portion of that country. 


Tue Russian Government has suspended, for the 
present, work on the further extension of its Transcaspian line, and 
is devoting some attention to the improvement of its connections 
westward, Two or three lines to ports on tle Caspian Sea are now 
under examination, and the work of construction of one of them 
has already been begun, while a considerable amount is to be ex- 
pended in and about the port which is the western terminus of the 
Transcaspian road itself. The eastward extension of the line has 
not, however, been abandoned by any means, and the work of 
building toward the Chinese frontier will be resumed in a few 
months, 


AN interesting return of the passenger traffic to the 
Continent between Dover and Calais has just been made for 
each year since 1860. Each year shows a gradual increase until 
about the year 1868, from which time it became enormous. In 
1860 the total number of passengers was 75,922, but in 1862 it had 
increased to 123,053, and in 1867 to 200,156. In 1875 the figures 
were 212,827, and in 1878, the year of the Paris Exhibition, there 
was a leap to 260,600, though next year it fell back to 175,131. 
Since then the average each year has been nearly 210,000, while 
last year the number that crossed was 235,695, It is expected that 
there will be a still greater increase this year. 


Ir is proposed to construct a new railway from Preston 
to a point a few miles beyond Haworth, where it will join a 
ped ge the Great Northern system, which will thus put it into 
direct communication with the whole of the West Riding. Within 
a very short time the construction of a new line from Blackpool 
through Preston to Longton will be commenced. At the latter 
place it will be connected with the new extension of the Man- 
chester, Sheffield, and Lincolnshire from Wigan. The people of 
Blackpool are quite elated at the prospect of an early beginning 
of this line; for, though it is conceded on all hands that great 
things have been done recently in the way of meeting the traffic 
to the Fylde coast, Blackpool is growing so rapidly, that it is felt 
that more than one line is necessary to its prosperity. Lately, 
and within a very short time, by private treaty and arbitration, 
land along the route of this new line to the value of fully £30,000 
has been acquired, 


Mr. Tuomas West Situ, who will be eighty next 
month, residing at Leicester, is probably the oldest engine-driver 
in the world. He drove an engine fifty-six years ago, and is as 
vigorous and active as most men of sixty. On a modest estimate 
he must have ridden on the foot-plate as fireman and driver some 
2,000,000 miles, or say, eighty-three times round the earth, and in 
that long oe he has met with only one serious accident, which 
occurred near Kibworth, when, on suddenly reversing his engine 
on finding that the signal was against him, the lever struck him 
violently on the back and he was invalided fo> some weeks, 
He was, however, able to return to his old t again, and again 
drive No, 190 engine between Burton, Derby, Leicester, and 
Peterborough. He then took charge of a stationary engine at the 
Leicester station up to 1886, when he retired after fifty-five years 
of honourable work toa well-earned rest, which we trust he will 
be spared to enjoy for many years tocome. Mr. Smith began his 
railway career as a porter at the age of twenty-three, on the 
Leicester and Swannington at its opening in 1832, but early in the 
following year he was promoted to the locomotive department, 
The first engine he cleaned and fired was the Comet, built by 
Stephenson in Newcastle, and shipped by sea to Hull, and thence 
by canal to Leicester, 


An accident occurred on Monday night on the London 
and North-Western Railway, between Wigan and Warrington, to 
the Scotch mail. The train, which is one of the fastest the com- 
pany now runs, left Preston for London with the usual complement 
of passengers at eleven o'clock, and proceeded all right up to Win- 
wick Junction, when an axle of a fish van broke. ‘The fish van 
was the first vehicle after the engine, it being one specially con- 
structed for express travelling. The leading axle broke. From 
the position in which the wheels were afterwards discovered, it 
would appear that on being released they fled away right and 
left, running quite clear of the track, and thus placing no obstacle 
te the free apa of the remainder of the train. e fish van, 
being tightly coupled , Bead the engine, kept upon the metals, the 
fore part of the vehicle being suspended, and the hind part resting 
on the wheels, which continued to run along the rails. For several 
seconds the train proceeded on its journey, minus two wheels, 
without any discovery being made; but soon the engine driver felt 
that there was an unusual drag, and he immediately applied the 
brake for the purpose of investigating the matter. After running 
for about three-quarters of a mile on two wheels, the fish van left 
the metals, and then, for the first time the passengers in the rear 
became aware that something was amiss, Fortunately, by this 


time the brake had considerably slackened the speed of the train,- 


and so rapidly was the stoppage effected, that neither the engine 
nor the brake van left the rails, or was in any way injured, nor was 
he permanent way damaged, except for a few yards, 





NOTES AND MEMORANDA, 


A RECENT electric storm in St. Joseph, Mo., caused the 
burning out of over 300 telephones. 


Tue onsling: tonnage of the world is nearly double that 
of steam, and this relative proportion is likely to be maintained, 


Upwarps of 2300 miles of main for conveying natural 
gas have now been laid in the States, and the total capital invested 
in the business exceeds £10,000,000, 


Tue production of cement from natural rock in the 
United States last year was 6,692,744 barrels, valued at 77} cents 
per barrel, making 5,186,877 dols, as the value of the year’s 
product. 


Tue total production of coke in the United States for 
the year ending December 31st, 1887, was 7,857,487 short tons, 
valued at 15,723,574dols. This is the greatest product ever 
reached in the United States, being 1,022,419 tons greater than in 


Tue Krupp Works, at Essen, are to manufacture 
aluminium, after the process of Professor Netto, of Dresden. 
Cryolite from Greenland is to be the mineral used ; and chemically 
pure a is promised at the low rate of about 1°55 dols. per 
pound, 


Wiruin the past two years thirty-seven new steamers 
have been contracted for along the Great Lakes of the United 
States at a cost of 7,000,000 dols., and there is over 40,000,000 dols. 
of American capital employed in the carrying trade of these vast 
inland seas, 


Tue total production of petroleum in the United 
States last year was 28,249,543 barrels, of forty-two gallons each. 
The total value, at an average of 60c., was 16,949,726dols. The 
increase over 1886 was very slight, only 139,428 barrels. There 
was a decrease of 11jc. per barrel in the average price. 


A CLOSELY-wounD platinum spiral is charged with 
several longish bits of pumice, and its ends are then closed. One 
or more of these spirals placed in a liquid undergoing distillation 
effectually prevents bumping, and the operation goes on with 
perfect regularity. The platinum must be heavy enough to sink 
the pumice. 


Tne production of natural gas in the United States in 
1887 is estimated equivalent to 9,055,000 short tons of coal dis- 
placed. This, at an average value of 1°50 dol. a ton, would make 
the value of the coal displaced by natural gas—which is the 
measure of the value of the gas—-13,582,500dols. In 1886 the 
corresponding quantity was 6,353,000 tons, worth 9,847,150 dols. 


THE Odessa Gazette reports that the remains of an 
ancient town on the right bank of the Volga are traceable over an 
area about two miles long by three-quarters of a mile in width. A 
very considerable quantity of Arabian, Persian, and Tartar coins 
has been found there, besides a multitude of other objects which 
bear witness to the cultivated state of the inhabitants. There 
were remains of marble blocks, of watercourses, Xc. 


Tux California State Harbour Commission, through its 
chief engineer, Mr. Marsden Manson, reports that the use of 
canvas, saturated with paraffine paint, and covered with red-wood 
battens, affords a protection against the teredo, if properly applied, 
for a considerable number of years. But it is not impregnable to 
rot. The most successful anti-teredo remedy of this character tried 
there is reported as that used by Colonel Mendel in building the 
Lime Point wharf, twenty years ago. It consisted of ship’s felt, 
coal-tar pitch, and battens, 


La Semaine des Constructeurs gives the following receipt 
to preserve cast iron from rusting :—Clean the casting and wash in 
dilute acid ; when dry, rub the surface with a file or metallic brush ; 
then give it several coats of raw petroleum, each being thoroughly 
dried before the next is applied. When the last coat is dry, rub 
well with a stiff ‘‘hair” brush, and a beautiful dull polish will be 
produced that will resist a high degree of heat, and will not be 
attacked by rust. The polish may be indefinitely preserved and 
improved by the occasional application of a single coat of petroleum 
followed by the brushing. 


Mr. Haypen, of the U.S. Hydrographic Office, has 
published an interesting description of the preparation of the pilot 
chart of the North Atlantic Ocean. Mr. Hayden gives some 
curious statements concerning ocean derelicts. One vessel, for 
example, the ship Ada Iredale, took fire from spontaneous combus- 
tion, and floated in eight months 2423 miles, when she was towed 
into port and continued to burn for eleven months longer; then 
she was repaired and transferred into a handsome barque which is 
doing good service in the Chinese trade. Another vessel drifted 
2840 miles in about eight months, and a third 3521 miles in eight 
months and ten days. 


Herren A. v. OETTINGEN and A. v. Gernet generated 
water gas electrolytically, which was passed without previous 
drying into the eudiometer, and by means of a rotating mirror 
photographs of the course of the explosion were taken, small 
quantities of metallic salts being used to colour the flame. The 
results show that in accordance with Bunsen’s view, the total com- 
bustion takes place in successive partial explosions. Each 
explosion causes a wave which travels along the tube, and the 
meeting of two such waves gives rise to secondary waves, as 
appears from the photographs. The rate of explosion measured 
was 2800 metres per second, which agrees approximately with the 
value obtained by Berthelot. 


Mr. W. J. Keeper, C.E., Superintendent of the Michi- 
gan Stove Co,, of Detroit, recently read a paper before the Ameri- 
can Association for the Advancement of Science on ‘‘ The Influence 
of Aluminum upon Cast Iron.” He showed that aluminum caused 
white iron to turn grey; that it entirely prevented blow-holes, 
increased the strength, took away all tendency to chill, lessened 
the thickness of scale, softened the iron, increased its elasticity, 
reduced permanent set, and with white iron increased its fluidity. 
Aluminum reduces shrinkage by its sudden changing of combined 
carbon to graphite. Mr. Keep also showed that even as small an 
admixture as 0°25 per cent. of aluminum has an important influ- 
ence, and that the alloy of iron and aluminum is permanent, and is 
not disturbed by repeated remelting. 


THE internal friction of iron at different temperatures 
has been determined, by Mr. H. Tomlinson, by suspending a wire 
vertically and noting its period of horizontal vibration, the wire 
being heated by an electric current. At 550 deg. the internal 
friction rises rapidly, and still more rapidly at 1000 deg., so that 
at this ae the wire comes to rest after two or three 
vibrations, m 1100 deg. to 1200 deg. it seems to deerease. At 
550 deg. the magnetic and thermo-electric properties also change. 
At 1000deg. heat also becomes latent, as shown by alterations at 
this temperature due to stress and strain. Mr. Tomlinson con- 
siders that recalescence is similar to regelation, being a sudden 
evolution of heat at temperatures somewhat below these points. 
When iron has been strained either by bending or k ing, the 
strained portion as the iron cools appears clouded, owing to the 
more rapid cooling of the strained portion, its specific heat being 
less than that of the unstrained parts, probably use the con- 
sumption of heat in separating the particles is prevented by the 
strain. Shortly before recalescence the cloud disappears. Recales- 

nce does not seem to be prevented by shaking or hammering. 

ith well annealed iron recalescence cannot be detected. Mr. 
Tomlinson considers that it does take place, but at a point near 
the critical temperature—-1000 deg.—and hence is not visible. 








MISCELLANEA, 


Tue Nordenfelt, submarine boat, has been purchased 
by the Russian Government, and is now in the Baltic on her way 
to Cronstadt. 


Tue investigation begun by Secretary Whitney, of 
Brooklyn’s navy-yard frauds, on July 16th, has disclosed all sorts 
of jobbery. Three men have already been arrested for complicity 
in it, and a warrant has been issued by United States Commis- 
sioner Bellows for the apprehension of another. There is nothing 
to parallel this in the recent history of the British navy-yards. 


Tue result of the first drawing of the Panama Com- 
pany’s lottery appears in full in the official Bulletin. There were 
eleven prizes, amounting to £25,600. The company drew six 
prizes, amounting to £24,000, and the bondholders drew five prizes, 
amounting to £1000. Fifty bonds were also drawn for reimburse- 
ment at £40 each—the face value being £16. Of these the com- 
pany drew twenty-eight, and the bondholders twenty-two. 


Lewis J. Kirk, of Kirk’s Mills, Lancaster County, Pa., 
has in his possession the model of the hull of an old-fashioned man- 
of-war, which was made by Robert Fulton, the inventor of the 
steamboat, at his home in that county. The model is made of oak 
and hickory wood, and is l6in. long by 4in. in width. It was 
pierced for sixty-one guns. The workmanship is excellent, and 
the model is stil) in an excellent state of preservation. Its authen- 
ticity is well established. Mr. Kirk will probably present the relic 
to the State Historical Society. 


For some time past the Admiralty have been endea- 
vouring to reduce the amount of ‘‘hurt pay” at the dockyards. 
The hurt pay drawn by the injured proportion of 4500 men em- 
ployed at Chatham last year was only £542. At Devonport, with 
the same number of men employed, £1463 was paid; and at Ports- 
mouth, where 6000 men are employed, £1343 was paid. Their 
lordships have issued an order that every endeavour is to he 
made to prevent hurt pay being drawn by those not entitled to it, 
or for longer periods than the injuries require. 


Tue strike in the Belfast shipbuilding trade ended on 
Wednesday evening, arrangements being made for the opening of 
Messrs. Harland and Wolft’s works at the usual hour on Thursday 
morning. The terws of settlement are these :—The employers 
grant an advance of 1s. 6d. per week to rivetters throughout the 
works, and to platers employed in the shipyard, and ls. per week 
to platers working in the boilermakers’ shop. The men, on their 
part, concede piecework prices to the firm at the same rates as are 
paid in other parts, and in the other yards in Belfast. This under- 
taking by the men will considerably facilitate the execution of 
work in the yard. 


At the invitation of Mr. T. Fanning Evans, of Mona 
Lodge, Amlwch, Anglesea, a Jarge party of friends on Friday 
visited the famous and extensive Mona and Parys Mountain Copper 
Mines in that locality on the occasion of the sampling operations. 
Being well managed, the mines are exceedingly productive. A 
large number of hands are employed, and the best feeling has 
always prevailed between master and servant. The ores and pre- 
cipitates sampled on the last occasion were of a most valuable 
character, testifying to the wealth still remaining in the mines, 
and which capital and labour alone can unearth, The process of 
sampling was witnessed with considerable interest. 


TueE Berthon canvas folding boat is likely to be adopted 
for use in the U.S. Navy. It has been tried, and the reports upon 
the trial are favourable to the adoption of the boat. Secretary 
Whitney long ago became aware that the facilities for escape from 
a man-of-war in case of accident were entirely inadequate. He 
appointed a board, of which Captain Ramsay was made president, 
to investigate the lifeboat question, and to find, if possible, a boat 
possessing the necessary carrying capacity as well as life-saving 
properties. The board endeavoured to carry out the Secretary’s 
instructions, but none of the boats submitted were considered 
suitable. The board sent in a report to this effect, which the 
Secretary returned after reconvening the board. Last summer the 
board examined the Berthon boat, and immediately recommended 
its purchase. One was procured and placed on the Constellation. 
It was given frequent trials during the cruise of the cadets, and 
proved itself worthy of adoption for the use of the Navy. 


Ayimportant meeting between themembersof theCleve- 
land Ironmasters’ Association, and a deputation from their workmen 
was held at Middlesbrough on the 12th inst., to consider what modi- 
fications, if any, should be made in the sliding scale, for the regu- 
lation of wages, which terminated on the 30th June last. 
After a prolonged discussion, a new scale was arranged and signed, 
which will continue in operation for two years from the termina- 
tion of the last one. Most of the regulations of the old scale are 
re-enacted. In the case, however, of one, which reads thus:— 
‘Tt is agreed that 3s, per day shall be the standard rate of wages 
for any man employed in working on blast furnacemen’s shifts,” 
the word ‘‘ standard” is to be omitted in the new scale. The effect 
of this will be to prevent any reduction in the wages of men of this 
class, even though they would otherwise be liable to it under the 
scale when the selling price of pig iron is very low. Another con- 
cession under the new scale is that the weight of iron made at each 
furnace per week is to be posted up in a conspicuous place for the 
information of the men employed. 


By the aid of an express wagon, the reply of the U.S. Navy 
Department to the Chandler resolution in regard to the construc- 
tion of the Roach cruisers was transmitted to the senate August 
21st. This mammoth budget of information comprises over 30,000 
pages of manuscript, and when printed will make the largest public 
document ever put into type. Fourteen clerks were engaged seven 
months in its completion. It contains copies of every paper in the 
Department relating to the matters covered by the three resolutions, 
the first of which called for everything relating to the construction 
of the so-called Roach cruisers and the Miantonomoh; the second 
for all the contracts entered into by the Department since 1880, and 
the third for a statement of all the plans for vessels purchased from 
foreign countries and adopted since 1885. In the letter of trans- 
mittal, Secretary Whitney says, in answer to that portion of the 
resolution concerning the purchase of plans, &c., for naval vessels 
from abroad, “ that 6900 dols. was agreed upon as the price for the 
working drawings of the Texas, payable on the completion and 
acceptance of the drawings. This sum yet remains to be paid, the 
delivery of the drawings, although in progress, not yet having been 
completed.” 


Tue New York Times says:—“ The novel war vessel, 
which a member of the House Committee on Naval Affairs, Mr. 
Thomas, proposes for the consideration of that body, is really a 
combination of three modern devices, for each one of which great 
advantages have been claimed. One of these is the now familiar 
pneumatic dynamite gun; second, the Ericsson submarine gun, 
which discharges a projectile filled with one of the high explosives, 
with ordinary powder, beneath the water at the lower part of an 
opponent’s hull; a third, the submerging of a vessel on the monitor 
system until its turret only, or the equivalent of its turret, is 
visible. It seems quite conceivable that the pneumatic dyna- 
mite gun, which is necessarily somewhat cumbrous, would be 
greatly aided by an armoured bow and by sinking the vessel so as 
to give it protection to that extent from hostile shots, The device 
of the submarine gun has been warmly advocated by Admiral 
Porter and others, and has attracted attention in other countries 
besides ours. As for the partial submerging of vessels at will, this 
has been found perfectly practicable in small torpedo craft by the 
use of various appliances. Whether an effort to unite these several 
schemes, and to add a heavy mortar wil be effective, remains to be 
seen.” 
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THE SECOND CANTILEVER, POUGHKEEPSIE BRIDGE. 


THE UNION BRIDGE COMPANY, ENGINEERS. 
(For description see page 240.) 
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TRIPLE-EXPANSION LAUNCH ENGINES. 


MESSRS. WELCH AND CO,, PLYMOUTH, ENGINEERS. 
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TRIPLE-EXPANSION LAUNCH ENGINES. | slide valves are very accessible, there being doors at the back of 


each, and covers at each end, so that the valves can be readily 
THE accompanying engravings illustrate marine enginesof small | adjusted and examined. The cylinders are lagged with asbestos, 
type, neat design, and careful finish, made by Messrs. Welch and | and covered with sheet steel ; the cylinder covers likewise. The 





Co., Docks Ironworks, Plymouth. They have cylinders 2}in., 4in., | cylinders are fitted with indicator and drain cocks, an efficient | 


and 64in. diameter by 4}in. stroke. Piston valves are fitted on lubricator, and a throttle valve. Each of the _pistons is fitted 
the high and intermediate cylinders, the low-pressure cylinder | with two spring rings. The cylinders in this case are cast 
being fitted with a double-ported equilibrium slide valve. Allthe | in one, the passages from one cylinder to another being very 











short and direct ; steam is admitted to the middle of the high- 
pressure valve, exhausting at the ends direct into the middle 
receiver, and to the ends of the medium pressure valve, then 
exhausting at the middle direct into the low-pressure receiver, 
there being no bends or pipes wHatever between the cylinders. 
The cylinders are supported by four steel columns at the back 
and two in front. Two cross-bars are bolted to the culumns at 
the baek, to which the motion bars are secured, each une sepa- 
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rately, so that each motion bar can be adjusted and compen- 
sation made for wear independently, th’s being considered 
a moure satisfactory jub than where the motiun-bars are 
all in one piece, as is the case with many small engines. 
All the rods are of steel, as is the crank shaft; the main 


MANCHESTER SHIP CANAL —- PLANT 
MACHINERY. 
By L. B. We.ts, M. Inst. C.E.1 
AT the meeting of the Association in Manchester last year, Mr. 


AND 


bearings are of phosphor bronze, and adjustable throngh- | Leader Williams, the engineer, read a description of the Man- 


out; the wearing surfaces are very large, and capable of 


runninga leng time without adjustmcnt, as, for instance, the | 


crank pin bearings are each 3in. long. The air pump and the 
two feed pumps are of gun-metal, worked by levers from the 
low-pressure crossheads, this method being preferred for high 


speeds; as the speed of the bucket is much reduced, sufficient | 


area through the valves is easily obtained, and the pump is not 
so much in the way, being lower down. Efficient means are 
provided for oiling all pasts of the engine whilst running. 





One excentric only is employed in actuating and reversing 
the slide valves. As will be seen from the engravings, the low- 
pressure slide is worked direct. There are two weigh shafts at 
the back of the engine, one working within the other. Motion 
is given to these by the excentric rods and short levers, as 
shown, which in turn give motion to the high and medium 
pressure slide valves, which, being balanced piston valves, place 
very little strain on the valve gear, the full stroke of the slide 
valves being only jin. Steel pins working in svlid cast iron 
bushes are fitted to the valve gear throughout. 

The patent reversing excentric has been patented and is ex- 
plained in detail by the engravings,and it may be added that there 
is practically ng wear and tear connected with the reversing 
mechanism proper, except when in the act of reversing, the fric- 
tion on the excentric and strap tending to keep the sliding excen- 
tric in its extreme positions, as in the case of a loose excentric, 
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always being kept up to the stop; thus, when going full ahead 
or astern, the gear is relieved from any wear in holding the excen- 
tric in position, It is claimed that there will therefore be no clat- 
tering or noise arising from wear and tear and slackness with 
this, and that by means of this arrangement of valve gearing 
small triple expansion engines can be made exceedingly 
simple, the number of wearing parts being reduced and 
simplified, whilst the full advantage in economy due 
to the system of triple expansion is obtained, together 
with the greatly reduced vibration, less wear and tear, steadier 
motion, reduced strains and handiness in starting and reversing 
obtained by the use of three cranks. A is the crank shaft, B 
the excentric, C a dise fixed on and revolving with the crank 
shaft, D a sleeve sliding along the crank shaft and revolving 
with it, E E bell crank levers pivotted at F on the disc C. The 
excentric B is connected to dise C by a groove or slot as shown, 
and is free to move across the face of the disc C along the 
line of excentric centres. On moving the sliding sleeve D 
along the shaft A, by means of a lever or screw gear, motion 
is communicated through the bell crank levers E E to 
the excentric B, moving the latter across the crank shaft 
A along the line of excentric centres to forward, back- 
ward, and all intermediate positions, giving also a variable 
cut-off with constant leads. Steam is supplied to these 
engines at 180 lb. pressure by a horizontal tubular boiler— 
navy pinnace type—2ft. 3in. diameter by 3ft. long, and con- 
taining 51 square feet of total heating surface; it is constructed 
entirely of steel; the tubes, however, are brass. The makers 
supply this or the modified locomotive type of boiler 
for the smaller sizes of engines. The makers are fitting 
these engines in a steel steam launch 30ft. long, 6ft. beam, 
having a 5ft. deck forward and a 4ft. deck aft., a teak coaming 
5in. high running all round. The engines can be had non-con- 
densing, if desired. When condensing, the small sizes are fitted 
with a condenser of the outside pipe type, the larger sizes having 
an ordinary condenser; the water being circulated either by a 
circulating pump, or by scoops fitted on the outside of the boat. 
Twelve different sizes of these engines are made, ranging from 
3 to 300 indicated horse-power, the smallest size having cylinders 
1din., 2}in., and 33in. diameter by 2}in. stroke, and the largest 
10in., 15fin., and 26in. diameter by 17in. stroke. 








FOUNDRY PLANT FOR NEW SOUTH WALES. 





WE continue on page 245 the pub’ication of engravings of 
foundry plant constructed by Messrs. Thwaites Bros. We give 
an external view of the cupulas on page 222. Figs 7 and 8 
show No. 10 size Stewart’s Rapid Cupola, without a receiver. 
The drawing is fully dimensioned, and explains itself. 

Figs..9 to 14 show 501b., 60 lb., and 100 1b. crucible brass 


chester Ship Canal, which is being made to give access to vessels of 
xreat burthen into docks to be constructed by the Canal Company 
' at Manchester, Warrington, and elsewhere. The width of the 
canal is 120ft. for a depth of 26ft., the slopes varying according to 
the nature of the material cut through. Io complete the canal, 
locks, and docks, about 50 million cubic yards of excavation of 
different descriptions of material, varying from sandstone rock to 
| river sludge, has to be moved and deposited, and as the canal and 
works connected therewith have to be complete in four years from 
the date of the contract, it is evident that an unusual effort must 
be made to keep pace with the exigencies of the situation. Mr. T. 
| A. Walker, who has taken the contract for the whole work, has 
| entered upon it in a spirit that bodes well for the accomplishment 
of his undertaking. In all that isdone from Eastham at the mouth 
to the terminus at Manchester, there appears to be abundance, 
without waste, of men, machines, and material of every description. 
From the staff downwards: the same principle is manifest. The 
engineer has divided the length, 35} miles, into sections, and so 
for the purposes of his work has Mr. Walker. He has nine sections. 
Each section is assigned to an agent, with a separate staff of sub- 
agents and engineers looking to the agent for instructions. In 
their charge is also placed the plant allotted to each section. They 
have their own workshops, machinery for repairing plant, time- 
keepers, &c. The whole is controlled by an agent-in-chief, with 
head quarter staff from the chief office in Manchester, Mr. Walker 
devoting as much time and attention as his other important en- 
| gagements will permit. Each section is worked as a separate 
contract, and thus the responsibility and individual interest of the 
agent is secured, and a healthy spirit of rivalry promoted, which 
tends to rapidity of work and development of energy throughout 
the contract, and at the same time the Ship Canal Company have 
secured one head, whom they hold responsible for the due fulfil- 
ment of all engagements entered into, which simplifies their posi- 
tion and renders it far safer than if several different contracts were 
pending, a delay in one of which would prejudice the whole under- 
taking. 

The docks, locks, river walls, &c., are each and all big of their 
kind, and give ample scope for professional ability to display itself ; 
but as the canal is practically a cutting from end to end, the 
great feature from a contractor's point of view is the earthwork, 
Already between five and six million cubic yards bave been shifted, 
and the work is practically going on along the whole length, and 
to proseente this the contractor has provided 5000 wheelbarrows, 
3000 wagons, 87 locomotives, and 65 machines for excavating by 
steam power, and many more are still on order. The wheelbarrow 
is used when stripping soil and for removing a few feet below the 
surface when the place of deposit is near at hand. Where a high 
embankment is formed near a deep cutting the old-fashioned horse 
road is in use, a man in the shafts guiding the barrow up a steep 
incline, a horse pulling it up to the platformon top. Alongside 
a framing bevelled to the incline with upper surface sufficient to 
accommodate six wheelbarrows is pulled on rails to the summit 
by a small stationary engine, while close at hand a steam crane, 
with a jib 75ft. long, isemployed lifting small iron trucks, which are 
run on rails from the cutting within its radius, and when lifted to 
the top are similarly run off to the tip. In places the ordinary 
earth wagons are filled by hand, but machinery is employed toa 
very large extent indeed. 

Messrs. Dunbar and Ruston's steam navvy.—The great bulk of 
excavation is being done by the steam navvy, of which forty-five 
of Messrs. Dunbar and Ruston’s are already supplied and ten more 
are on order. These machines have been in use for several years, 
and their efficiency is established. The framework generally, 
including the platform, pi:lar, and jib are of wrought iron; the boiler 
is of the vertical type, with a cross tube, the 10-horse power engine 
being attached to it and working vertically. The buckets are of 
wrought iron, with steel prongs or teeth projecting beyond the 
cutting edge. Different sizes of buckets are used in the various 
descriptions of material found. The largest holds 2} cubic yards, 
and two buckets full load a wagon; the smallest, 1} cubic yards, 
and three of these load a wagon. The teeth are attached by bolts, 
and are readily changed, different shapes and strengths being used 
for different descriptions of material. The bucket, with a hinged 
back, is attached to an arm suspended from the jib, which arm can 
be lengthened or shortened to suit the work to be performed. 
The bucket is raised and forced through the face of the cutting by 
means of a chain carried from the drum over the top of the pillar 
round the end of the jib. The machine is controlled by two men, 
a driver and a wheelman. The driver raises the bucket while 
making its cat, swings the jib so that the bucket rests above the 
wagon into which it is to be emptied, returns the bucket, and 
lowers it to the face of the cutting. The wheelman regulates the 
depth of the cut, retires the bucket from the face of the 
excavation when it is filled, and opens the back for discharging 
the load. The navvy is moved forward or backward by its 
own machinery, and, when in position, the weight is taken 
off the wheels by jack screws and blocks, giving it a firm base to 
work upon. The weight is about 32 tons, and the machine works 
on rails 10ft. Gin. apart, but for ordinary locomotion wheels are 
provided at the 4ft. 8hin. gauge. The output varies according to 
the character of the material, the depth and width of cutting, and 
the arrangements made for moving the wagons. With the large 
buckets, in soft sand or loam, 340 to 350 wagons are loaded in a 
day of ten hours, and as many as 518 wagons have been loaded in 
twelve hours; the number of men and horses attending on the 
machine varies with the character of the material and the output. 
In very hard marl, which is prepared for excavating by blasting, 
the output is about 120 wagons a day. 

Whittaker steam crane and navvy.—The Whittaker steam navvy 
is also coming largely into use; the machine is constructed to act 
as a steam travelling crane, propelling itself on the ordinary 
4ft. 83in. railway, with outer wheels, 7ft. 6in. gauge, on which it rests 
when in position, and requires no blocking. The crane is provided 
with a bucket attached toa quadrant, and this quadrant is connected 
to the jib by bolts, and is fixed higher and lower as required ; the 
cutting is done by the chain over the end of the jib, as in Messrs. 
Dunbar and Ruston’s machine. A steam cylinder 7in. in diameter 
is hung in trunnions on the jib, and works a crank 18in. long keyed 
on toa shaft. A second crank Yin. long is keyed at right angles 
on the same shaft, and to this the quadrant carrying the bucket is 
attached. By working the cylinder the bucket can be advanced 
against the face or withdrawn from it, and the power is so balanced 
by means of the double crank that if a boulder or other obstruction 
puts a pressure of over five tons on the bucket, it retires automati- 
cally, and having passed round the obstruction, completes the cut 
above it. The standard machine is attached to a 10-ton crane, 
which weighs in all 32 tons; but the bucket and apparatus can be 
applied to Priestman’s, Smith’s, Wilson’s, and other cranes of 
various sizes and powers. By removing two cotters the bucket and 
quadrant are detached, and the crane ready for lifting in the 
ordinary way. Eleven of these have been delivered. The steam 
navvies are worked from the bottom of the excavation, and a gullet 
or channel has to be provided for them by excavating with wagons 
or by some other means, The best results are obtained in a cutting 
from 18ft. to 22ft. in depth, when the machine advances at about 
the rate of 30ft. per diem, being moved forward about 3ft. each 
time. If the cutting is sufficiently wide and the drainage will 
permit a wagon road to be laid on each side of the navvies, the 
best results can be obtained. Each cut occupies something less 
than a minute, and the difficulty is to keep the machine well sup- 
plied with empty wagons. Water has to be kept under by pumping, 
so that the men and horses employed in moving the wagons and 








furnaces, the whole shown in dimensioned detail, 


1 British Association, Section G. 





working about the machine, clearing and laying roads, &c., can 
continue at ‘their-work, ‘ 

German excavators. —As a contrast to the steam navvies, we have 
the German and French excavators; three of the former are 
already in use. These machines work on the top of the slope on 
lines of rails along which they move euitinawalt while at work, 
In the German excavator the framing is of wrought iron. It 
travels on three lines of rails laid on timber sleepers 20ft. 
long. The rails are of heavy section, single flanged, the outer rails 
being 15ft. apart; the intermediate rail is laid 3ft. from the front. 
On these travel sixteen wheels, four on each of the front rails and 
eight on the back one provided with springs. From the front of 
the machine two horns pow hinged at the foot, and between 
these the frame or jib, along which the buckets or scoops travel, is 
bung. The jib is pivotted from the top tumbler immediately 
over the hopper, and is raised or lowered by a chain carried 
over the horns. ‘The buckets or scoops are segments of a 
circle unprovided with backs, and gradually fill as they are pulled 
up the face of the excavation, and discharge into the hopper when 
passing over the top tumbler. The length of the jib is between 
SOft. and 60ft.; the attachment to the scoop is made by a bracket 
ldin. long, and there are three intermediate links of equal 
length between each scoop; on the top sbaft are fixed two light 
saddles, on which the buckets turn. The boiler is single-flued and 
multitubular, 5ft. diameter, 16ft. long, and blows off at a pressure 
of 112 1b.; it is fixed above the inner wheels, and helps to counter- 
balance the machine. The machinery is driven by a pair of non-con- 


densing Yin. cylinders, 13in. stroke, and is provided with counter - 
is y ) 


shafts, geared wheels, and friction clutches, for obtaining the neces- 
sary power and speed as required, and throwing the different parts 
in and out of gear. Four men are employed upon the dredger, a 
driver, fireman, and two men towork the hopper. Thedriver bas con- 
trol of all the levers for working the machine proper, Standing ona 
platform at the front, he has three levers within his reach ; with one 
he sets the machine in motionand also the scoops ; with the second he 
stops the scoops when the dredger is moved from place to place 
without excavating ; and with the third he constantly lifts and lowers 
the jib so as to regulate toa nicety the depth of cut according to the 
inequality of the surface worked on and the hardness of the material. 
The dredger moves at about 12ft. per minute, and the scoops travel 
at the speed necessary to fill a four-yard wagon in that time. 
There is no means of altering these speeds except by altering the 
speed of the engine. The fremont of the dredger is built to 
allow an ordinary wagon to pass under the hopper on its own line 
of rails. The mode of working is to place a train under the 
machine, which s then set in motion, and as it moves along the 
wagons are tilled ; when over the centre of the wagon the hopper is 
reversed by two men working levers and the other end of the 
wagon filled. In this way the train of wagons is loaded ready for 
the locomotive to haul to the tip, and if space permitted a continu- 
ous train of empty wagons to be stationed, there need be no delays, 
and a wagon a minute is easily filled. It is proposed to reverse 
the hopper by machinery, and then the driver and fireman, with 
perhaps one other man, will sutlice to work the machine, Four other 
shovel men are needed to clear up about the wheels, and the 
number of the rail-laying gang depends on the material on which 
the road is carried. The weight of the excavator is about 60 tonr, 
and for a fair day’s work 420 wagons are loaded. 

French excavator.—The French excavator, supplied by Messrs. 
Boulet et Cie., of Paris, is of the same type, but differs in many 
details. The framing is of wrought iron, ¢ Ott. long, 10ft. wide, and 
the top tumbler shaft is 18ft. above rail level. It travels on three 
lines of rails of heavy section, laid on the ordinary 9ft. sleepers, the 
front rails being Ift. 8in. and the inner ones 4ft. Shin. apart. On 
these rest ten wheels, four of which are geared for travelling, the 
motion being transferred by a pitch chain. The horns or ladder 
project from the front, and the jib is pivotted from the top tumbler, 
and raised or lowered by a chain carried over the horns. The 
buckets or scoops are similar in form, and work in a similar manner 
to those last described. The boiler is single flued and multitubular, 
4ft. diameter, and 21ft. long, working at 140lb. pressure. The 
main driving engines are a pair of diagonal non-condensing engines 
94in. diameter cylinders, 19}in. stroke, making eighty-five revolu- 
tions per minute, and the power is transmitted by a system of 
wheels and pinions to the tumbler shafts. In addition a smaller 
pair of engines, 6in. cylinders, 6}in. stroke, impart a travelling 
motion to the excavator, and also lift and lower the jib. Five men 
are employed on the machine-—a driver, fireman, a man to 
attend to the buckets, and two men to regulate the shoots. 
A line of rails for the passage of wagons is laid at the back of the 
excavator, and the shoots deliver over these; the speed at which 
the machine moves is not sufficient for filling the wagons, and each 
wagon has therefore to be placed under it by a locomotive. The 
machine has been in use for three months and done good work, 
although its operations have been crippled for want of length in 
the cutting and want of depth of suitable material, rock having 
been reached at 15ft. below the rails. On one occasion 572 wagons 
were filled in ten hours, and in the night following 504 wagons, 
A second of these excavators is on order; the machine weighs 
58 tons. There are at present 8500 men on the works, At certain 
places work is continued by day and night, and at all important 
points an extra quarter is worked in twenty-four hours. At the 
cuttings a patent oil lamp is in use, but at the docks and locks, 
when the building is fairly started, electric light will be provided. 
The output in a month has reached 1,300,000 cubic yards, and this 
has to be increased until 2,000,000 cubic yards is attained, weather 
permitting, for at present a wet day loses 50,000 cubic yards. Mr. 
Walker seems to have convinced himself that true economy can be 
best insured by having good materials to work with, and to keep 
all in good order. The temporary roads are the best | have ever 
seen. The steel rails, laid on sound sleepers, weigh 561b. to the 

ard, and are fished. The consequence is that a derailed wagon or 
locomotive is seldom to be seen. An overland temporary railway 
will be made from end to end, and is completed, except where the 
estuaries, Barton Aqueduct, and in some cases river crossings, have 
yet to be dealt with. A line of telephone wires will also be shortly 
provided. In addition to the 100 locomotives either at work or on 
order, there are forty portable engines, upwards of fifty steam 
pumps, and an equal number of steam cranes. Among the pumps 
are two 3lin. diameter bucket pumps, capable of lifting 200,000 
gallons per hour each ; these were employed on the Severn Tunnel. 
The other items of contractor’s plant are provided in due pro- 
portion. : 

No notice of the Ship Canal works would be complete which 
omitted to mention the care shown by the contractor for the 
welfare of his workmen. On each section huts or rooms are pro- 
vided to which men suffering from accidents are taken. ‘I'wo 
permanent hospitals have been built, containing twenty to thirty 
beds, and more are to follow. In these hospitals, not merely cases 
of accident, but also of acute rheumatism are treated, and while in 
hospital a proportion of wages is given the sufferer, half-pay to 
married men with families, and one-fourth pay to single men. A 
deduction from the wages of 1d. a-day is made to help to defray the 
expense, Mr. Walker finding the balance. Mission rooms have 
also been estabiished. Four of these, accommodating from 400 to 
700 persons, are already in use, and one is to be provided for each 
section. The cost of these and of a missioner for each is borne by 
Mr. Walker. 








Society or ENGINEERS.—Arrargements have been made for the 
Members and Associates of the Society, and their friends, to visit 
the London and South-Western Railway Locomotive and Carriage 
Works at Nine Elms, S.W., on Tuesday, the 25th inst. The party 
to assemble at the entrance, in Hemans-street, Wandsworth-10:d, 
at 1.45 p.m. Hemans-street is within ten minutes’ walk of the 


Nine Elms pier and Vauxhall station—L. and S.W. Railway—and 
the ‘* Wandsworth-road ” omnibuses, from Gracechurch-street, pass 
the end of Hemans-street. Arrangements have also been made 
for dinner at the Guildhall Tavern, Gresham-street, E.C., at 6 p.m 
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LEIPSIC.—A. TwietmrtyER, Bookseller. 

NEW YORK.—Tue Witimer and Roocrrs News Oompaxy, 
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PUBLISHER'S NOTICE. 


*.* With this weck’s number is issued as a Supplement a Two-page 
Engraving of the Electric Light Installation, Kaisergallerie, 
Berlin. Every copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact 
should they not receive it. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to unform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communwations which do not comply 
with these instructions. 

C. C. (Oi Fitters).—Several letters lie at our office for this correspondent. 

J. M. (Egglescliffe).—Jf vou will send a sketch and description, in considence, 
we shall be happy to advise you. 

W. G. (Oldham).—Percy's ‘* Metallurgy, Iron and Steel,” last edition. 
obtained through any bookseller, 

. C.—Sodium hydrate ought to have no injurious effect on boiler-plates. 
There are certain cases in which soda appears to o ffect brass sittings; but we 
do not think you have any cause for apprehension. 

W. T.—Almost any donkey pump will be more efficient and economical than a 
steam jet asa water raiser or forcer, unless you can utilise the heat imparted 
to the water. The injector is economical, because it heats the seed-water. 
If it did not, it would be very wasteful. 

Arr Pump.—An air and circulating pump may be combined, as you suggest, 
the piston being solid, and one end of the barrel acting as circulating and 
the other as air pump. Circumstances may arise when space is an object, 
which may render such an arrangement advisable. But in the best marine 
practice such a combination is carefully avoided, because it is likely to give 
trouble at sea. 

Tue Cost or Drepoinc.—Jn our notice of Messrs. Simons’ exhibits at 
Glasgow we stated that the working expenses of the two Belfast hopper 
dredgers were one shilling and ninepence per ton, instead of 1°9 pence. 
Most of our readers familiar with dredging work will no doubt have seen 
and corrected this slip of the pen already. 
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advice to the Publisher. Thick Paper Copies may be had, iy preferred, at 
increased rates. 
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MEETINGS NEXT WHEE. 

Society or Enoingers.—Tuesday, the 25th inst., visit the London and 
South-Western Railway Locomotive and Carriage Works at Nine Elms, 
8.W. The = to assemble at the entrance, in Hemans-street, Wands- 
worth-road, at 1.45 p.m. 








DEATH, 


On the 16th instant, at The Park, Hull, Caartes Copiayp, C.E., 
aged 58. 
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TRAIN RESISTANCE, 


Iv another page we reprint a thoughtful article which 
appeared in the Engineering News on the 1st instant. 
It will be seen that our American contemporary takes 
exception to Dr. Lardner’s deductions from the experi- 
ments which he and Mr. Earle carried out; and we 
willingly admit that something is to be said for this view. 
The whole subject is well worth careful discussion; and it 
is to be regretted that, although numerous and careful 
experiments have been made to ascertain the resistance of 
trains, little or nothing has been done to determine how 
that resistance is made up. There are several factors to 
be dealt with, namely, rolling friction, axle friction, 
the resistance of the air, and the waste of energy due 
to concussion and oscillation. The sum of these 
resistances is pretty accurately known, but what 
percentage of the whole each represents is still very 
much a matter of conjecture. There is, however, no 
reason to doubt that rolling and axle resistances 
are very small. If this be granted then air resistance 
must be very large. How this resistance operates is a 
most important point forconsideration. Our contemporary 
takes special exception to the statement that what may 
be called “head resistance” was shown by Lardner’s expe- 
riments to be practically unaffected by form. It is very 
easy to fall into error on this point, and it will be well to 
make the truth clear before going further. What Lardner 
said was not that head resistance did not exist, but that 
its amount was not appreciably affected by form. It is 
only necessary to stand on the front buffer beam of a 
locomotive running at speed to ascertain the fact that the 
air exerts a considerable resistance or push against the 
advance of the train; but this may be freely conceded, 
while it is held that putting a prow like that of aship on 
the engine would have no effect. 

Let us see whether it is or is not reasonable to suppose 
that a prow would prove useful. It is naturally sug- 
gested because the bows of a ship are made sharp to 
facilitate her passage through the water. But there 
is reason to think that the analogy between water and 
air is strained. The work done by the train in passing 
through an elastic medium like air is diverse from that 
done by a ship in passing through water, a non-elastic 
medium. The resistance of the air may be regarded as so 
much pressure on each square foot of surface. It is a 
mathematical truth that the total driving force on a 
piston is independent of the shape of the piston face. 
Many years ago an ingenious individual, ignorant of 
mathematics, patented a corrugated piston. The actual 
superfices of such a piston was, of course, much larger 
than that of a plain piston, and he took it for granted 
that a corrugated piston 12in. in diameter would be equal 
to an ordinary piston of 18in. in diameter, and that he 
would thereby effect an enormous saving in steam. He 
did not know that the pressure of a fluid on a pyramid is 
measured by the area of its base, and not by its super- 
fices. Now it appears to us that it is quite as great 
an error in the opposite direction to assume that if we fit 
the leading end of a locomotive with a cone the retarding 
pressure will be reduced. If the resistance is caused by 
pressure, then the form of the body driven through the 
air can have no effect, unless it can be shown that the 
cone really reduces pressure. To put this in another way, 
let us suppose that the resistance of the air when a train 
is moving at sixty miles an hour equals 35 1b. per square 
foot. So long as this pressure is constant, it will matter 
nothing what we build on to the front of the engine in the 
way of cones or prows. It is for those who believe in the 
influence of form to show that the pressure per square 
foot will be reduced to something less than 35 1b. per 
square foot. Let us fit a locomotive with a flat wind- 
board 14ft. high and 10ft. wide. The gross pressure on 
it would be, at sixty miles an hour, say, 140 x 35 
= 49001b. If we fit on a prow having the same sectional 
area of base, the resistance to the advance of the train 
must continue to be 4900 1b., unless the pressure per 
square foot is in some way reduced below 35 lb. Whether 
this is or is not possible we do not know. We do know 
that there are very good reasons why it should not be 
reduced. Possibly our contemporary can advance yet 
better reasons why it should be reduced, and we shall 
be glad to hear them, and give them due consideration. 
Arguments based on a ship will, however, not do. The 
notion that a sharp bow facilitates the passage of a ship 
through the water is extremely crude—a relic of the past. 
The resistance to a ship depends not on the form of her 
bow alone, but of her whole body. A sharp bow is merely 
an accidental concomitant of a great deal more. If our 
contemporary could see Thames barges with flat bows 
sloping up from and overhanging the water sailing witha 
good breeze, he would learn that flat bows are not 
quite so inimical to speed as he may think. Beaufoy’s 
experiments again, showed that if an equilateral 
triangle be towed through the water, base first or point 
first, the resistance is least in the former case. There are 
besides certain phenomena about the action of a train on 
air which resemble nothing seen at sea. Thus, for 
example, when a train is moving at a high speed, there is 
a powerful current of air rushing in the opposite direc- 
tion at each side of the train. On the Caledonian Rail- 
way, north of Carlisle, aspen and birch trees grow in some 





places quite close to the line. The flying express last 
August consisted of four coaches. Sitting in the next 
coach but one to the engine, it was easy to see as the train 
tore past the trees at over sixty miles an hour that 
they were powerfully blown back by a fierce wind, set up 
by the passage of the train. Before we saw this, if we 
had been asked an obvious question on the subject, we 
should have replied that the train would carry a body of 
air forward with it, which would cause the trees to bend 
forward in the direction which the train was taking. That 
answer would have been wrong. Those who have stood on 
the platforms of stations as the train ran through at high 
speed, say that it was followed by a perfect tornado, 
which scattered sand, dust, and even little stones in the 
wake of the train. It is clear that the bulk of a train 
must have a powerful effect, acting, as it does, as a dis- 
placer. 

For the moment we shall leave most of our contem- 
porary’s arguments untouched, because it would only 
complicate and confuse the issues if we attempted to 
traverse too much ground. There is enough and to spare 
to be said on one point alone raised by the Engineering 
News, viz., the influence of the form of the leading end of 
the engine on resistance. It is clear that our contem- 
porary recognises the difficulty of the subject to some 
extent, but not, we think, fully. It is argued usually 
that it is just the same thing to move a body against still 
air, as air against a still body. It is on this assumption 
that anemometers such as those used in mines to measure 
the velocity of air currents are calibrated. The instru- 
ment is secured to a revolving arm moving in the still 
air of aroom. The velocity with which it passes through 
the air is known, and the number of revolutions made by 
the fan ina given time under the circumstances of the 
test being known, it is assumed that if the instrument is 
exposed to a current of air it will ceteris paribus make the 
same number of revolutions. Most probably the deduc- 
tion is quite accurate for small surfaces like those of a 
fan; but can the deduction be accurate for large surfaces? 
It has been proved at the Forth Bridge that the pressure 
of the wind on any given surface of considerable 
area is one-half the pressure on any square foot 
of that surface. This mathematical impossibility is 
nevertheless an undisputed fact, only to be explained on 
the assumption that air currents, or otherwise wind, are 
very irregular in their action. Thus we may have two 
boards, one with an area of a square foot, the other with 
an area of 100 square feet. The maximum pressure on 
the former may reach, say, 30 lb., while that on the latter 
will never exceed 1500 Ib., and this although they stand 
side by side. It appears that excessive wind pressures 
occur in threads or streams, so to speak, in the advancing 
body of air. When, however, the air is at rest, and a 
surface is passed through it, there is every reason to con- 
clude that the pressure will be equally diffused over the 
whole area, because it is not easy to see how in such a case 
threads or streams of high pressure could be set up. 

The statement with which our contemporary concludes 
is so remarkable that we cannot comment on it until we 
are sure that we understand it aright. It is that at high 
speeds the internal resistances of a locomotive engine 
amount to more than 50 per cent. of the total power 
exerted—that is to say, an engine indicating 500-horse 
power at sixty miles an hour only expends 250-horse 
power in drawing the train. Such a remarkable proposi- 
tion as this requires careful propping with selected 
facts. Is it too much to ask our contemporary to let us 
have a few ? 


THE LOCAL GOVERNMENT ACT, 1888. 


Tue Local Government Act, an account of which we 
gave on pages 302-3 of our issue for April 13th last, has 
become law. The elections of county councillors are to 
be held in January next, and the Act is to come into force 
on the Ist of the following April. Practically the Act 
does not differ much from the Bill as introduced, though 
some parts have been omitted and sundry amendments 
made in it; some of them improvements, while others 
appearas if their authorswere striving to reach the extreme 
of absurdity. The district councils into which all sanitary 
authorities were to be merged are omitted, so that all exist- 
ing highway and sanitary authorities, with their anomalies 
and inequalities, remain for the present unaffected ; but as 
the new bodies would consist of the same class of persons 
as the old, and often of the same individuals, the omis- 
sion is immaterial. The number of boroughs and cities 
to be counties of themselves has been increased from 
nineteen to sixty-one by including all with a population 
not less than 50,000. The number of county councillors 
for the county of London is fixed at double the 
number of members returned by the parliamentary 
boroughs in the metropolis, and the number of county 
aldermen is not to exceed one-sixth of the whole number 
of councillors. Why the proportion of aldermen in 
London should be smaller than in the country, and why 
the number should fluctuate, is not apparent. The county 
councils are to have the same power of opposing Bills in 
Parliament, and of defending or prosecuting any legal 
proceedings necessary for the promotion or protection 
of the inhabitants, as pertain to the council of a municipal 
borough; but not to have the power of promoting any 
Bill, or incurring any expense relating thereto. A county 
council may appoint and pay medical officers of health, 
who shall not without consent hold any other appoint- 
ment, or engage in private practice. The services of such 
medical officers to be available in the districts of existing 
and future sanitary authorities, on such terms as may be 
agreed upon. No person shall be appointed medical 
officer of health, or his deputy, for any county, county 
district, or combination of county districts, unless he be 
qualified in medicine, midwifery, and surgery. After the 
lst of January, 1892, no person shall be appointed medical 
officer of health of any county, district, or combination of 
districts containing a population of 50,000, unless he pos- 
sesses, in addition to the above qualifications, a diploma 
in public health, sanitary science, or State medicine, under 
the Medical Act, 1886; or shal] haye been during three con- 
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secutive years preceding that date medical officer of adistrict 
or combination of districts having a population of 20,000; 
or shall have been for not less than three years before the 
ing of this Act medical officer or inspector of the 
Government Board. Every medical officer of health 
for a district in a county shall send to the county council 
a copy of every report which is required by the Local 
Government to be sent to them; and if a medical 
officer fails to send such copy to the county council, it may 
refuse to pay its contribution to the medical officer's 
salary. The only effect of this clause will be an increased 
consumption of foolscap and red tape, and an additional 
burden thrown upon a body of men much under- 
paid and overworked. If it appears to the count 
council from any such report that the Public Healt 
Act, 1875, has not been properly put in force within 
the district to which the report refers, or that 
any other matter affecting the public health of the 
district requires to be remedied, the council may cause 
a representation to be made to the Local Government 
Board on the matter. It is not easy to see the necessity 
for conferring upon the county councils permission to 
make the representation. The occasions for the represen- 
tations will doubtless be numerous, but they will seldom 
be made, partly from the county councils often being 
quite as much opposed to sanitary progress as the negli- 
gent sanitary authorities, and partly from some of the 
members knowing by bitter experience the uselessness of 
representations to the Local Government Board. 

The most important part of the Bill from the engi- 
neer’s point of view, was that which transferred to 
the county councils the powers of the Board of Trade 
as to making provisional orders under the Electric 
Lighting Act, 1882, the Gas and Waterworks Facilities 
Act, the General Pier and Harbour Act, the Tramways Act, 

- 1879, and the following powers under the Public Health 
Acts :—Sanction to the communication of sewers belong- 
ing to different authorities and settlement of disputes, 
requiring local authorities to cleanse streets and remove 
rubbish, sanction to one local authority to supply another 
with water, determination of cost at which an owner of a 
house can be compelled to furnish a water supply, 
power to authorise police proceedings as to nuisances 
where local authorities have made default, power of 
requiring local authority to provide a mortuary, various 
powers as to the appointments, duties, removals, and 
salaries of inspectors of nuisances and medical officers 
of health, various powers as to compelling owners 
of houses and rural sanitary authorities to provide a 
proper water supply. Power to order defaulting sanitary 
authorities to do their duties, and to enforce the order by 
appointing persons to perform the duties, and charge the 
costs on the local rates. To the transfer of these powers 
we took exception, contending that the county councils 
were quite unfitted to be entrusted with any of them, 
especially the last-named, which ought not to be in the 
hands of any deliberative assembly. The clauses trans- 
ferring these powers are omitted from the Act, and instead, 
the Local Government Board shall from time to time 
make a provisional order for transferring to county 
councils any such duties, liabilities, and powers of the 

of Trade, the Local Government Board, the Privy 

Council, the Secretary of State, or any other Government 
department as are conferred by statute, and appear to 
relate to matters arising within the county of an adminis- 
trative character, also any such duties, liabilities, and 
powers of any public body except sanitary authorities and 
School Boards. Before such order is made, the draft 
thereof shall be approved by the body or department it 
affects, and such provisional order shall be of no effect 
until it is confirmed by Parliament. 

The omission of the transfer to the county councils of 
the various powers of Government departments is a gain 
in principle, though, perhaps, in practice it may be inap- 

reciable through the negligent way in which these powers 
love been exercised by their present holders, especially 
the Local Government Board. The whole improvement 
in the Act, as amended, consists in the increased qualifi- 
cations required from medical officers of health and the 
abandonment of the transfer to county councils of those 
wers only fit to be in the hands of a strong central bod 
ike the short-lived General Board of Health, under whic 
the appointment of sanitary officials was permanent, and by 
me both sanitary authorities and their executive officers 
were distinctly taught that they were liable at common 
law for exceeding, improperly performing, or neglecting 
any of their duties or liabilities. Vested interest proved 

too strong for the General Board of Health, and after a 
few years’ existence it was abolished. Sanitary science 
since then has made much progress in the large towns, 
but in the smaller towns and villages isat a standstill; 
and until a visitation of cholera, fever, or some great 
catastrophe, seems likely to remain so. That none of 
these evils have happened is not the fault of those 
responsible for their prevention. 


COMPULSORY PATENT AGENCY. 


Tuose who framed the last Patent Act intended its pro- 
visions to facilitate the protection of the inventor. The 
fees were lowered, the forms and ceremonies were sim- 
plified. The law as it stands enables anyone who can 
write moderately good English effectually to protect his 
invention without the aid of an expert patent agent. An 
attempt is to be made, we are told, next November to 
render the Act null and void in certain respects. No one 
who is not a registered patent agent is to be permitted to 
act as agent for an inventor under a penalty of £20. In 
order that the nature of this audacious proposal may be 
fully understood, we state a case to illustrate its meaning. 
A working man residing, say, in Bradford invents some- 
thing which he wishes to protect. He is not a ready 

nman, and he is very busy. He has a friend residing 
“mn London; a man of somewhat better education, who, 
being himself an inventor, and blessed with some sharp- 
ness, has taken out for himself three or four patents. To 
him writes the Bradford inventor. He tells him all about 





his invention, and asks him to take a patent out for him. 
This the London man does. He ibly makes no charge 
whatever ; possibly he takes a sum sufficient to pay him 
for his time. This is no fancy picture; it is done 
repeatedly. To save time and trouble the Londoner gives 
his address as that to which all communications from the 
Patent-oftice are to be sent. Under the proposed law all 
this would be stopped. The Bradford man cannot get the 
aid of the London man, unless the latter is registered as 
a patent agent. The thing has only to be stated in this 
way to show its utter absurdity. But we know unfor- 
tunately that absurdity easily finds its way into Acts of 
Parliament; and unless steps are taken to make Parlia- 
ment aware of the true nature and purpose of the pro- 
or in question it is quite possible that it may become 
Ww. 


A proposal so objectionable cannot reflect credit on 
patent agents, strictly so-called, as a body; and we believe 
we are correct in saying that many of them repudiate it 
altogether, while others regard it with favour simply 
because they do not quite understand what it means. 
We have been told, for example, that such a case as that 
which we have cited could not occur, and that a man in 
the country could still get the assistance of a friend. 
This is pure theory. The Act cannot recognise any 
difference between the man who acts for a friend and the 
man who acts for a client. It is impossible to prepare a 
legal net which shall strain out the friends and catch the 
agents. Let it be supposed, for example, that a man is 
not to be considered an agept unless he is paid for his 
services, How is it possible to prove that a man is or is 
not paid? He cannot be compelled to criminate himself 
by stating that he took a fee. Again, if a man acts as 
agent for another in November, is he to be debarred, 
under a penalty from taking a Christmas-box from his 
client? bet it be assumed that a man may act as agent 
for one client, but not for several; where is the line to be 
drawn? The more closely the scheme is considered, the 
more fatuous does it appear. The law expressly admits 
that a man may take out a patent himself for his own 
invention. If the new scheme became law, he might still 
do this, but he must not act for another. But this is not 
all. If the man in London thinks fit to act fur the man 
in Bradford, doing all for him that a patent agent could 
do, but refrains from putting his own name as agent to 
the papers, how is the law to touch him? He is an agent 
de facto; he is certainly not an agent de jure. It is 
possible that the framers of the objectionable clause 
contemplate the cropping up of this little difficulty, which 
can only be overcome by establishing some species of 
inquisitiun to ascertain whether a man is or is not 
breaking the law, half the fine to be given to the 
informer, and so on. It really seems almost waste of 
space to deal with the matter at all; but we cannot help 
it. The world has had already bitter experience of what 
crotchet mongers can do when left to themselves. 

It is to be feared that the scheme really originated with 
certain patent agents, men who shiver aon they are told 
that thousands of patents are taken out annually without 
their aid. For numbers of patent agents we have the 
highest respect. They are able, honourable men; but 
they are but ill advised if they permit it to be believed 
that they countenance such schemes as this which we 
denounce. The truth is, that the percentage of specifia- 
tions which require special skill in draughting is very small. 
We shall not be far from the truth if we say that not 1 per 
cent. of the 17,000 or so inventions which find their way 
each year to the Patent-oftice is made a subject of litigation. 
Furthermore, the specifications which have been drawn 
up by agents reputed to be most skilful are just those 
which have been pronounced bad most frequently by 
judges and juries. The inventor who imagines that be- 
cause his specification has been drawn up by the great 
firm of Protractor, Tape, and Co., it must be superlatively 
good, will probably find if he goes into court that his patent 
is not worth the paper on which it iswritten. Furthermore, 
judges rahe nt construe a specification in the sense 
most favourable to the inventor, and, as a rule, whatever 
learned counsel on both sides may say during a trial, the 
verdict goes, with very few exceptions, on matters of fact 
outside the mere words of the specification. No doubt 
there are exceptions, but, as we have said, the exceptions 
apply more frequently to the professional than they do 
to the amateur. The case of the patent agent would be 
strengthened if this were not so; but as matters stand he 
can lay no claim to infallibility. The patent agent does 
not exist who can assert that his work has been so perfect 
that it could not be overturned. All this we say without 
for a moment thinking of arguing that the patent agent 
is useless. Far from it. is experience; bis historical 
mechanical knowledge; his familiarity with legal deci- 
sions, all render his aid useful and worth remuneration, 
and that on a liberal scale. But patent agents should be 
content with that recognition of the value of their services 
which the great public of inventors aceords them not un- 
willingly. The attempt to create a species of trades 
union, with legal powers of preventing the public from 
doing that which they are specially authorised to do by 
the Act of 1883, will bring them harm. It will damage 
their reputations, and must prove, in the end, a failure. 
There are thousands of patents in existence which will 
never be made the subject of litigation in any shape or 
way. No one dreams of infringing. It would not pay any 
one to bring an action to dispute their validity. They 
would not pay fora patent agent. The utility of the patent 
agent is two-fold. In the first place, he can save a great 
deal of time and trouble. Many men, manufacturers and 
others, would infinitely rather pay £1010s. to a patent agent 
than incur the worry of drawing up two copies of a specifi- 
cation and making two sets of drawings. In the second 
place, the patent agent can in certain cases, when a risky 
patent likely to prove very valuable has to be got, do his 
client admirable service by his advice and his skill in draw- 
ing up a specification which shall cover enough and not too 
much. But almost any man who is competent to invent, 
and desirous to save a patent agent’s fees, can draw up a 
sufficiently good specification—a specification, in short, 





which will secure to him all the advantage that can be 
ot from the invention. As a rule a patent agent is a 
uxury. In certain cases he is a necessity. The attempt 
to make him always a necessity is flatly opposed to the 
whole spirit of recent patent legislation, and we are much 
mistaken if it will be tolerated for a moment by British 
inventors. 





THE HARBOUR AND DOCKS AT THE CAPE, 


ATTENTION has recently been prominently directed to the 
subject of dock and harbour accommodation in South Africa 
by a repetition of the accidents which appear to have been of 
rather frequent occurrence to vessels entering the docks at 
Cape Town. The last instance of these happened to the Union 
Company’s steamer Spartan, and we are under the impression 
that this is not the first occasion on which the same vessel has 
sustained injury from a similar cause. The results of her latest 
collision while entering these docks were serious, so much so 
that she had to disembark her mails and passengers preparatory 
to underguing extensive repairs. It seems to be the general 
belief that to the peculiarities of the dock entrance are to be 
assigned the repetition of the accidents recorded, and it may 
prove necessary materially to modify the existing construction 
of the dock itself. Almost simultaneously with the occurrence 
of the accident to the Spartan a deputation waited on the 
Chancellor of the Exchequer to seek assistance towards extend- 
ing and improving the harbour at Table Bay. The estimate for 
effecting what is needed amounts to £300,000, and of this sum 
the deputation asked that the Imperial Government should 
contribute £200,000. The answer was given that, if the Cape 
colonists desire the improvements, they should effect them at 
their own cost. It may not improbably be that accidents such 
as we have named above prove the urgency of greater protection 
to the South African harbour ; but the Imperial Government 
has of late contributed, and is now contributing, very largely to 
the expenditure necessary to insure adequate means of defence 
for the Cape Town harbour ; and the outlay necessary for pro- 
viding immunity from accident to shipping resorting to it 
scarcely seems to be beyond the financial capacity of the Cape 
Colony, and should therefore be undertaken by it. 


A NEW STEAM TRADING ROUTE, 


THERE appears to be every prospect that a new enterprise of 
merchants and others resident in the Tyne ports which they have 
lately undertaken will be rewarded by a large measure of success. 
The Russian Government has long been desirous of developing 
the vast mineral and agricultural wealth of the great basin of 
the rivers Obi and Yenesei, and has with that object granted to 
the Phoenix Merchants’ Adventurers’ Trading Company formed 
by the enterprisers above-named a concession of exceptionally 
favourable character. The object of this company is to deve- 
lope trade between this country and the interior of Siberia, and 
during last year it despatched to the port of Yenesiek, a port 
only open during the summer months, a small steamer named 
the Phenix. This vessel was left there, her commander and 
crew returning to England by a land route through Russia, The 
company has now just despatched a second and larger steamer, 
the Labrador, which on arrival at Yenesiek will discharge the 
cargo she has taken into the Phoenix. The latter vessel will 
then trade up the river, which is navigable for two thousand 
miles through the interior of Siberia ; and bringing down produce 
thence will load up with it the Labrador, that vessel returning to 
England for its disposal, and fora fresh outward cargo for further 
distribution by the Phoenix. The interior of Siberia has hitherto 
been practically isolated from trade with this country, and the 
endeavour we have recorded is the first attempt made to open 
steam communication with it for commercial purposes. M. de 
Lesseps has, we believe, paid the region a visit, and has described 
it as being “the treasure-house of the world.” The initiation 
of the attempt now made is noteworthy, and will probably open 
many new outlets for the disposal of the manufactures and 
other produce of this country. 


THE SALT SYNDICATE. 


Ir appears certain that an attempt is to be made to unite all 
the salt-producing works in the country into one “ trust,” as it 
is called in America. The proposal is understood to be that 
the various works should be purchased by a central and repre- 
sentative syndicate, which should pay for them partly in shares 
of the trust and partly in cash obtained by selling other 
shares to outsiders. Having thus secured the monopoly, the 
price of salt would at once be raised, the extra profit so obtained 
being the temptation held out to the proprietors of the different 
works. It is said that the Cheshire owners are almost all ready 
to fall in with the proposal, and attempts are being made to in- 
duce the Durham and Worcestershire proprietors to combine 
with the rest. The present low price of salt has been mainly 
brought about by competition from the Durham district. 
Whether or not raising the price in the artificial manner 
described will have the effect of reducing the demand remains 
to be seen. It is certain, however, that the soda and alkali 
trades will be detrimentally affected, and so also will the demand 
for export. Although a great temptation to producers for the 
time being, they will, if there is any truth in economic laws, 
have to pay for such temporary relief in the long run, Still if 
the day of retribution can only be postponed eufficiently long to 
enable the present proprietors to make their fortunes first, they 
are not likely to be deterred by economic considerations, or 
indeed any other. 


SHEFFIELD STEEL SHELLS, 


SHEFFIELD is showing undeniable energy in the production of 
warlike material. Though armour plates are at present 
stationary, so far as our Government is concerned, several firms 
are pushing energetically into other departments of war 
work. The River Don Works—Messrs. Vickers, Sons, and Co. 
—are putting down plant for the manufacture of finished 
ordnance, and have already booked an order for twenty-one 
heavy guns for the Government. The Norfolk Works—Messrs. 
Thomas Firth and Sons—have again been successful in 
passing six hundred 6in. armour-piercing projectiles for 
our Admiralty. This is the result of successful trials 
at Shoeburyness. This company has now supplied to the 
Government more armour-piercing shell than all the other 
foreign and home manufacturers put together, and up to the 
present time has not had a single rejection at the firing trials 
since it undertook the manufacture of these projectiles. 
It is now delivering to the Government Stores at 20 per 
cent. less than the prices formerly charged by the French 
makers ; but the foreigner is understood to have lowered his 
terms with a view to underquote the English firms. It is 
expected that the authorities will not place orders abroad for 
a which can be produced as cheaply and of as good quality 
at home, 
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FOUNDRY PLANT FOR THE NEW SOUTH WALES GOVERNMENT. 
SIR JOHN FOWLER, K.C.M.G., M. INST. CE, AND MR, J. V. BALDRY, M, INST. C.E., ENGINEERS; MESSRS. THWAITES BROS., CONSTRUCTORS. 


(For description see page 242.) 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Belgium: Commercial Museum at Antwerp.—The Commercial, 
Industrial, and Ethnographical Museum has recently been 
opened. The main objects of the promoters are: To make 
known to importers and strangers the qualities and prices of 
such manufactured or raw products as are to be met with in 
this market, and to inform them in what way these goods may 
best be packed or prepared for export; to convey all needful 
information to manufacturers or merchants by means of 
statistical or useful publications relative to purchases or sales in 
foreign countries; to supply information respecting foreign 
markets, the conformation of coasts, and the geography of 
seaports; to furnish full information to manufacturers as to the 
products and raw materials used in their special branch of 
agriculture or trade procurable in foreign countries, and of 
which the museum will contain specimens ; to explain to traders 
generally the description, dressing, mode of packing, nature, 
prices, &c., prevalent in foreign countries. The museum is open 
daily from ten to one, free. No charge is made for space, but 
all articles become the property of the tewn. Exhibitors are 
requested to furnish all the information, in the form of 
catalogues, prices current, &c., which they may think likely 
to benefit their own interests. Notices may be published in the 
annual, at the rate of 4s. 2d. per quarter-page. The museum 
is located in the handsome and spacious building employed 
during the Antwerp International Exhibition, as an amnexe to 
the French section for the display of colonial products, and 
which has been gratuitously conveyed by the French Govern- 
ment to the town for the purposes of the museum. The space 
occupied by the building covers about 1316 square yards, a 
large portion of which is occupied by exhibitors, and presents a 
very interesting appearance. Amongst the countries which 
have hitherto taken the most active interest in the undertaking 
are Belgium, France, Germany, Norway, Russia, and Sweden. 
Spain exhibits mineral products. There are very few exhibits 
as yet from the United Kingdom, and none from either the 
Cape of Goud Hope or India. All goods intended for the 
museum should be forwarded to the care of the Secretary, M. 
Max Defrenne, carriage paid, and addressed “‘ Musée Commercial, 
Jardin du Palais de L’Industrie, Antwerp.” The British 
Consul-General at Antwerp, Mr. E. A. Grattan, will be glad to 
place himself at the disposal of such manufacturers or others 
in England as may wish for further information on the subject. 
Antwerp, as a seaport, offers abundant facilities of inter- 
communication between the native manufacturers and strangers 
from abroad. 


Chili : Foreign trade in 1886.—In a number of articles British 
manufacturers increased their importations into Chili in 1886 as 
compared with 1885, and in some of them to a considerable 
amount, although the percentage of gain in general imports did 
not equal that of our German competitors. British imports 
into Chili increased by £210,760, or 73 per cent., while the pro- 
portion of the whole fell from 38°66 per cent. to 38°08 per cent. 
German, by £196,749, or 17} per cent., and the proportion of 
the whole rose from 17? per cent. to 18,5 per cent. French 
imports decreased by £110,168, or 10? per cent., and the pro- 
portion of the whole fell from 16;; per cent. to 13,5 per cent. 
United States imports decreased by £15,694, or 32 per cent., 
and the proportion of the whole fell from 6} to 5,4 per cent. 
On the other hand, it is encouraging and satisfactory to note 
that, although there was a slight comparative loss on the total 
British imports in 1886, there was a marked gain in the im- 
portations of pure manufactures, these having increased by 
132 per cent., whereas the German imports of the same kind 
increased by only 8} percent. The statistics relative to the 
following articles may be interesting to their respective British 
manufacturers, who have no means of obtaining such information 
other than by details similar to these, to show them how they 
stand in respect to their rivals in those branches of trade, and 
the extent to which such competing nation can carry them in 
Chili :— 














1885. 1886. Incr’se. p.c. Decr’se. p.c. 
Agricultural Imple- | 
ments and Machinery. £ £ £ & 
cng! we’ ee 2,880, 8,000 5,120 177-80 sak 
PROROD .. «2 os 288 800 512 177°80 _— — 
Germany sm: wee 56 1,360 7 107°30 _ _ 
United States ..| 3,136 6,080 2,044 94°40 _ _- 
Carpenters’ Toole— 
England... .. ..| 7,200 7,840 640 6°33 _ 
OO ae 1,328 1072 — — 256 | 19°31 
Germany — 3,520 3,424 — — 96 | 2°73 
United States ..| 2,816 1776 — - 1,040 36°98 
Carriages— } | 
England... .. .. 416 480 64 15°39 _- _— 
eee 784 800 16 2°04 _ _ 
Germany .. .. 288 1,072 784 272-22 - j= 
United States -| 29) 1,040 1,011 2511°11; — | — 
Machinery— 
England .. os 28,820 19,200 _ — | 9,600 | 33°33 
France - «| 1,600 3,200 1,600 100°00| - -- 
Germany - | 4,272 14,080 9,808 229750) — : 
United States ..| 11,360] 4,800 — — | 6,560 | 57°75 
Nails: Iron— | 


3,200 | 18°00 


England .. 17,760 14,560 ~— _ 

Germany ow 400 3,360 2,960 840°00 _ — 

United States ..| 18,280 9,700 — sa 3,520 | 26°50 
Nails: Wire— | 

England... .. .. 960) 1,920 960 100°00 - — 

Germany — 4,320) 8,040 — - 1,280 29°63 
Ploughe— 

England... .. .. 2,672) 1712 — -- 960 35°92 

United States .. 3,248} 2,09 — _ 1,152 35°47 | 
Threshing Machines— 

England... .. .. 8,136 806—i«--- _ 2,836 74°50 

United States .. 4,816 400 == —_ 4,416 91°72 
Total Marusacturcs— | 

England .. -| 2,080,540) 2,359,209 278,660 13°40 — -- 

France fe 909,920) 783,840 — -- 126,080 13°86 

Germany -» «+ 1,024,000) 1,113,600 89,600 8°75 -- a 

United States 426,560) 394,880 — - 31,680 7°50 





Chili—Locomotives in.—The United States Consul at Val- 
paraiso reports :—‘‘I recently inspected the extensive works 
of Messrs, Lever, Murphy, and Co., the contractors for the 
locomotives, at Caseta Abarca, about four miles from this port. 
The firm has been long established, possesses large capital, and 
has done a deal of work in repairs on United States vessels of 
war. The locomotives—two still in the shops in a forward state, 


exception of the wheels, which are of English manufacture, were 
entirely constructed here. The general design is the American, 
with the bogie and with cylinders on the outside, instead of on 
the English plan, whose cylinders, 24in. by 17in., are relatively 
larger than ours. The American plan is much better adapted 
to the sharp curves of these mountains. The machinery used 


by the contractors for these and other of their metal work is 
English; that for wood-working from the United States. Their 
steel is imported from England, and pig iron for castings from 
Scotland. Eighteen months was allowed for the construction 
of the six locomotives, and their contract price was £4112 each. 
The wages of the employés—about 450 in number, 70 per cent. 
being of native birth and the remainder English, Irish, and 
Scotch—run as high as 15s, 8d. per day. I also inspected, at 
the same works, the new steel boilers in construction for the 
Chilian steam corvette Pilcomays, a wooden vessel built in 
England and captured from Peru in the late war. The contract 
price for these boilers is £5288. 

Italy: Mines and railways in Sardinia.—A law was passed in 
November, 1887, by the Italian Senate, by which the option 
and preference in the permissions to search for minerals is 
granted to the owner of the land, and not, as hitherto, to the 
owner of the mine. This radical change has considerably 
alarmed the explorers and workers of mines, who contend that 
the said law, if passed by the Chamber of Deputies, will prove 
fatal to the mineral industry of Sardinia. The landowners con- 
tend that under the old law the underground riches of the 
country is enfeoffed to a few speculators, who, by their position 
as agents, or managers of mines, impose themselves on the 
country, continually hunting after new permissions, or extorting 
them for a trifle from the concessionaires, generally poor country 
people. The minerals produced in Sardinia during the year 
1886-7 was 1890 tons argentiferous lead, worth £86,946; 
35,618 tons non-argentiferous lead, worth £263,137 ; 13,579 tons 
lignite, worth £6176; 1862 tons manganese, worth £2383 ; 
and a small quantity of antimony and mixed ore. The miners 
and workpeople employed in raising the above were 9316. The 
two smelting works existing in the island, which only work 
second and third quality lead, have produced 959 tons of lead, 
worth £19,925, employing eighty-four men. The most im- 
portant event that occurred in Sardinia was the commencement 
of the construction of the secondary—narrow gauge—lines of 
railway, the completion of which may result in an increase of 
foreign trade owing to the mineral riches of the locality passed 
through by the most important branch, the Cagliari-Isili line, 
of which 50} miles have been opened. Though the mineral 
deposits have been long known it has been impossible to work 
them, owing to the want of roads and cheap and easy means of 
transport. The serious problem of cheap transport by the aid 
of the new railways once settled, mineralogical enterprise will 
receive a great impulse, and Sardinia will have, in the course of 
a few years, another mining centre of greater importance 
perhaps than that of Iglesias. The other branch of the railways, 
Monti-Tempio, of which 24} miles have been opened, has only a 
local importance, but has a certain influence in increasing the 
importance of the port of Terranora, both as to exports and im- 
ports. These railways will extend over 348 miles ; in addition 
to the 744 miles opened, 155 miles are being constructed, which 
will be opened next year, and the remaining 118 miles by 1894. 
All the mineral products will find their way to the port of 
Cagliari, where, as soou as the works of enlargement shall have 
been completed, vessels will be loaded with great economy and 
expedition, but the works for the enlargement of this port 
proceed very slowly, and it is doubtful whether they will be 
finished by the date fixed in 1889. 

Persia: Copper in Bushire.—In the two previous years there 
was a decline in the trade in copper. A syndicate in London 
having established a “corner” in this article, prices in Europe 
and other parts of the world were sent up to a remarkable degree, 
which of course affected the Persian trade. Owing to large 
stocks on hand in Persia, prices did not advance to an extent 
corresponding to those in Europe, and sheets of copper have 
actually been reshipped from Bushire to Bombay and London. 
Persian dealers doubt the durability of the syndicate, and 
hesitate to speculate until the stocks of copper in Persia have 
been disposed of ; hence the failure to force up prices in Persia 
to the level ruling in Europe. 

Russia: Trade of Riga in 1887.—There was a large increase 
in the trade during the past year, chiefly in exports, in a great 
measure to be attributed to the navigation having been open all 
the year round. What was imported was for the most part 
actual necessaries for local consumption. The high duties and 
low exchange prevailing do not encourage the purchase of goods 
to be kept in stock for speculation. Imports increased by 
£284,170, or 12 per cent. British imports increased by 
£5822, or + per cent., whereas their proportion of the whole 
fell from 314 to 29 per cent. British shipping increased by 
84,513 tons, or 295 per cent., the proportion of the whole 
remaining stationary, at 394 per cent. Coal decreased by 
18,250 tons, or 11} per cent.; cutlery by £9125, or 224 per 
cent.; iron by 33,883 tons, or 73} per cent., the price rising 
from £4 19s. 8d. to £5 per ton; machinery by £9930, or 18} 
percent. The line of railway to connect Riga with Pskow is 
not yet completed, the works having been greatly delayed 
during nearly five months, owing to the severity of the past 
winter, and now there are other engineering difficulties, which 
will take some time to overcome, and it is therefore impossible 
to say with certainty when the line will be completed and open 
for traffic The works for improving the harbour by deepening 
the channel of the Dwina are progressing favourably. 

Sweden: Trade of Stockholm in 1887.—The year 1887 was not 
distinguished by any marked improvement in trade, or in any 
of the different branches of industry; and although in com- 








| parison with 1886 there was an increase in the volume of many 


he the principal imports and exports, the value had generally 
| decreased. The struggle between Free Trade and Protection 
| continued during the whole of 1887, but at the general election 
| in January last the Protectionists gained the day. The aim and 
policy of the party being the protection of Swedish agriculture 
and industries against foreign competition, the import duties 
upon all articles of any importance will be considerably raised. 
| The new Custom duties will act as a serious check upon some 
| branches of the foreign import, but it will be a matter of satis- 
| faction to exporters from Great Britain of machinery and rails, 
for which there is a ready market in Sweden, to learn that 


;| owing to the French Treaty in force until 1892, no duties can 


be levied for the present on these articles. Shipping entering 
Stockholm increased by 43,081 tons, or 74 per cent. over 1886, 
while British shipping decreased by 12,306 tons, or 84 per 
cent., and the proportion of the whole fell from 26 per cent. to 
22} per cent. The falling off in British tonnage may be 
mainly attributed to the demand for coals having lessened in 
consequence of the continued depression of trade, and the 
augmented consumption of native coal brought about by the 
endeavours that have been made of late years in this country 


| to develope native industries and products, and also to the 
the four others contracted for having been delivered—with the | 


strong movement existing in Stockholm for the encouragement 
of Swedish tonnage in the foreign trade. After Swedish ship- 
ping, 60 per cent., British follows with nearly three times the 
tonnage of German shipping, the next in importance. Coal im- 
ported into Stockholm and its Vice-consulates decreased by 8784 
tons, or 13 per cent., chiefly caused by the stagnant condition of 





the native industries and the employment of native coal. Pre- 





vious to 1870 the native coal mines produced about 67,340 
tons, in 1875 the quantity reached 101,010 tons, and from 1879 
to 1885 the figures rose from 168,350 to 269,360 tons. Since 
1886 the yield has been normal ; most of the native coal is used on 
the State railways. Copper decreased by 70 tons, or 27 § per cent.; 
iron and steel, bars and manufactured, increased by 847 tons, 
or 24} per cent.; rails by 335 tons, or 15 per cent.; pig 
decreased by 2068 tons, or 40 per cent.; and sheet by 163 tons, 
or 94 per cent.; lead remained stationary at 167 tons. The 
year 1886 was a disastrous one for the iron and steel trade in 
this country, and owing to the scarcity of water considerable 
quantities of raw iron remained in stock. In the following year 
there was great activity in the iron works, and the production 
was larger than usual. The foreign demand did not increase 
in proportion, and prices sank to an incredible extent, and this 
decrease in value became the cause of the unprecedented export 
that followed. The iron and steel industries of this country 
appear to be passing through a grave crisis, as many works are 
closed or are about to be so, either at the end of this year, or 
as coon as they have exhausted their stock of coal and ore, 
It is believed that these measures will aid in restoring the 
balance between production and foreign demand. The super- 
abundant yield has been principally in convertible iron, nail 
bars of medium quality, and rolled bars. The first order for 
steel rails of native manufacture was issued by the Swedish 
Government last year, who paid a high price for the goods in 
order to encourage home industry, In 1886 the Riksdag 
sanctioned the construction of a trunk railway through the 
province of Upper Norrland, from Solleftea to Viinniis, near 
Umea. The line is intended to run parallel with the coast ina 
northerly direction, and eventually from the Lulea-Ofoten Rail- 
way at Boden, a station about twenty miles from the port of 
Lulea. A further grant has now been made for the continua- 
tion of the works this year on the next section, At the present 
rate of construction it will take about twelve years before the 
line is completed and ready for traffic. The slow progress is 
regrettable, the northern districts of Sweden being greatly in 
need of railway communication, and especially in the winter 
months, when their ports are icebound. The Lulea-Ofoten 
Railway has reached the iron mines Gellivaara, from whence an 
exportation of ore will take place this spring; and in about two 
or three years the line will be completed, when all the rich 
resources of Northern Sweden in minerals and other products 
will be opened up to commerce by railway communication with 
ports on the Atlantic and the Gulf of Bothnia. No time, there- 
fore, should be lost in connecting that line with the railways of 
Sweden. A sum of £1112 has been voted by the Riksdag to be 
employed for the purpose of opening up markets in foreign 
countries for Swedish industries and produce. The Swedish 
Export Association intends to issue an export catalogue, of 
which 1000 copies will be printed in English and Spanish, to be 
distributed gratis amongst the Swedish and Norwegian con- 
sulates and legations, and in other suitable places. The cata- 
logues will contain a general statistical review of Swedish 
export trade and industries, the latter being divided under 
separate headings, such as agricultural, brick, chemical, glass, 
metal, mining, stone, textile, timber, and miscellaneous in- 
dustries. Advertisements will also be inserted in the catalogue 
relating to the shipping and transport of goods. 








INSTITUTION OF CivIL ENGINEERS.—The members of the associa- 
tion of Birmingham students in connection with the Institution of 
Civil Engineers paid a visit to the Hockley depSt of the Cable Tram- 
ways, on the 14th inst., the machinery and apparatus at which 
establishment was fully explained by the officials in charge. They 
also made an inspection of the works now in progress in the exten- 
sion of the cable tramway from Hockley Brook to the New Inns, 
at Handsworth. Mr. A. W. Pritchard, resident engineer of the 
cable extension, conducted the party over the works, 


THe Late Sir JosepH Wuitwortn’s Estate.—The residuary 
legatees of the late Sir Joseph Whitworth, who have already made 
some magnificent gifts to Manchester and Manchester institutions, 
are now engaged in the distribution of a further series of gifts. 
Two Stockport institutions, the Girls’ Industrial School and the 
Infirmary, receive £1000 each. Two Derby institutions get £2000 
each—viz., the Grammar School and the Infirmary; and £2000 
each is given to the following:—Tbe Manchester High School for 
Girls, for scholarships; the Manchester School of Art, for a like 
purpose ; the Manchester Boys’ and Girls’ Refuge; and the Man- 
chester Clinical Hospital. he following other Manchester and 
district institutions receive £100 each :— Hospital for Sick Children, 
the Royal Infirmary, St. Mary's Hospital, Stafford and Pendleton 
Hospital, the Sick Poor and Nursing Institute, the City Mission, 
the Lower Mosley-street School, and Henshaw’s Blind Asylum, 
to be used in providing workshops for the blind. Gifts of £500 
each are made to the Lock Hospital and the Southern Hospital, 
the Ancoats Recreation Committee, and the Manchester Art 
Museum, while the Society for the Prevention of Cruelty to Animals 
benefits to the extent of £250, 


An AMERICAN Mrixinc MacuiIneE.—Many of the American 
inventions introduced to this country attract notice for the 
time being by their novelty, but have no really permanent 
value. There are, however, exceptions, and a small inven- 
tion which first made its appearance in the shape of an improved 
type of egg whisk and beater has been gradually developed 
until it has assumed the form of a valuable mechanical appliance, 
driven by steam power, and capable of effectively mixing large 
quantities of material. This machine, which is known as the Key- 
stone Beater, has in its smaller shape been in use in the United 
States for some time, and consists of a projecting arm, with a crank 
that moves a small cog wheel gearing, from which depends a con- 
fused group of steel wires, which are rapidly revolved in a vessel 
containing the eggs or other articles of food required to be mixed. 
Upon the principle of mixing represented in this small machine 
quite a variety of appliances have been constructed, not only for 
mixing foods in the large quantities required by steam bakeries, 
hotels, steamships, &c., but also for churning, which it does very 
rapidly and efficiently, and for mixing paints in the place of the 
usual stone rollers. The latest and largest development of the 
invention is a beater which is driven by steam power. In this 

ine the pendant wires, which are made of extra strength, 
being about § of an inch diameter, are held between two cast iron 
standards, upon the top of which is gearing for raising or 
lowering the wires as required, and for rapidly rotating 
them when the macbine is in action. There is a three-speed belt 
pulley, and the mixer at the highest velocity makes 140 revolutions 
per minute. At the bottom of the standards is an a gee | 
designed table for carrying a large circular galvanised pan, whic 
contains the material to be mixed. This table, by means of auto- 
matic gearing, is made to move backwards and forwards, and also 
to slowly revolve in an opposite direction to the mixer, so that no 
portion whatever of the material escapes coming in contact with 
the mixer. Only one of these machines has so far been sent over 
to this country, and it is being exhibited by Mr. Louis M. Hayes, 
of Manchester, who is the English representative of the Keystone 
Manufacturing Company. It is specially designed for large biscuit 
manufactories, and is particularly adaptable for hard mixtures, 
It has been seen by one or two of the English biscuit makers, who 
speak very _ of it; and another type, also driven by steam, is 
ing d , in which the mixer and ing for revolving it 





<p Nc ay : . a 
will simply be held on a strong bracket, thus dispensing wita 
some of the more expensive portions of the machine. 
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ON THE SAFE WORKING PRESSURES FOR 
CYLINDRICAL FURNACES AND FLUES., 
By Micuatt LonoripcE, M.I.C.E, 


THERE is, perhaps, no question relating to steam boilers in a 
more unsettled state than this. Several formule have been 
produced for calculating the ultimate strength of such structures 
to resist external pressure, but not only do they give results differ- 
ing by more than 100 per cent., but the results themselves require 
to be divided by a variable number or factor of safety to bring 
them into anything like accordance with the teachings of every-day 
experience. This will become evident by applying to flues of 
ordinary dimensions the formule most generally used, viz., Fair- 
bairn’s, and that given by the Board of Trade in its ‘‘ Instructions 
to Surveyors,” 

The former, more applicable to long tubes, is generally used in 
the form—— 


LD 
P being the collapsing pressure in lbs. per square inch. 
T the thickness of the plates in inches, 
D ,, the diameter of the flue in inches, 
L_ ,, the length of the flue in feet. 
} 4, a constant given as 806,300 in the text books, and as 
375,023 by one of the Board of Trade Surveyors. 

The Board’s formula gives the working, not the collapsing pres- 
sure; but as it is said to give a factor of safety of 4°94, it may be 
converted into a formula for giving the collapsing pressure by 
multiplying by that number. In this form it may be stated thus— 

attr 
(L+1)D 
(! being a constant, or rather variable, whose value lies between 
90,000 and 54,000, according to various details of construction, set 
forth by the Board, but is 75,000 for ordinary lap-jointed flues 
fairly cylindrical in shape. 

If we calculate the collapsing pressures of flues 33in. diameter of 
the jagihe given below by these formule, we have the following 
results :— 





Ft. | Ft. |Ft.| Ft. | Ft. 
Length of Flue * 80 20/15/10 5 


I,—Collapsing pressure by Fairbairn’s rule, with | 
constant 806,300 co oe co. ce co cot 294 171 | 328 | 343 | 664 
II.—Collapsing pressure by Fairbairn’s rule, with | 
constant 375,023 os ee ce cc ce cof 65 88/110) 165 | 880 
(11.—Collapsing pressure with Board of Trade rule, | 
with constant 75,000... .. 4... «| 49 74) 98/142 | 262 


These are discrepancies enough to bewilder any man; but this is 





diameter, while the number 290 at the intersection of line 30 with 


column 34 C1 is the mean of the values of c! for flues of the same 
dimensions, 

The values of c and c! given in the table below varya good dealeven 
for flues of nearly similar dimensions, but particularly when those 
dimensions are extreme one way or the other. Such variation will 
be easily understood when it is explained that the figures are cal- 
culated from the actual pressures at which the boilers are insured, 
and that these pressures are not always the maximum pressures for 
which the flues are fit. When therefore the dimensions of the 
flues are unusual, and the number of boilers subjected to calcula- 
tion small, a few boilers working at pressures relatively very high 
or very low affect the average value of c and c! considerably. 

The constants also decrease in a marked way, both with the 
lengths of the flues and with the diameters; the reason being that 
a very large number of the small boilers are worked at pressures 
between 30 1b. and 501b., although fitted for much more, and that 
the maximum pressure allowed on short flues is always less than 
that allowed on long ones, in proportion to the strength calculated 
by either of the formule. 

In selecting the proper constants for the different lengths of 
flues we must therefore not be guided entirely by the table, but 
must make such a selection as a knowledge of the circumstances 
ss 

‘or long flues the proper constant is easily determined, because 
most of the boilers with flues about 30ft. long, and from 32in. to 
36in. diameter, are mill boilers and boilers used for trades in which 
the highest permissible pressures are habitually required. The 
mean of the numbers underlined in lines 28 and 30 and columns 32, 
34, and 36, viz., 288, may therefore be taken as a fair index of the 
see sg at which long flues are usually worked, and for which 
ong experience has proved them to be safe, 

With regard to short furnaces, no evidence can be obtained 
from the table, but by considering the pressures at which the few 
unstiffened furnaces of small vertical boilers, and the many short 
unstiffened lengths between the flanges of Lancashire boiler 
flues are safely worked, the writer is confident that a constant 
of 100 may be safely used. Adopting, then, these constants for 
lengths of 30ft. and 3ft. 6in. respectively, it will be seen that they 
vary almost exactly in the ratio of the square roots of the lengths, 
and therefore that Fairbairn’s formule may be thus modified :— 


ee VET KP 

LD JLD 
a form which, if not exactly correct, accords fairly well with the 
results of practical experience. The value of K is obtained by 
equating K ,/L toc, thus, assigning to c the values 288 and 100, 
we get for the long flue, K = 288 + /30 = 50°; and for the 
short, K = 100 + ,/ 3°5 = 53, a difference of only 5 per cent. 


That they have been sufficient since the passing of the Boiler 
Explosions Act is proved by the reports of the Board of Trade 
surveyors. That they were sufficient before that time the writer 
here affirms, He therefore recommends the formula above given 
with perfect confidence, only remarking that it is to be taken as a 
guide, not as a law. In ordinary iron flues, lap rivetted and 
nominally cylindrical, it may be applied unchanged; in other 
cases the pressure may be increased or reduced, according to the 
condition of the flues—to what extent must be left to the judg- 
ment and experience of the engineer. No rule can possibly be laid 
down. 

Perhaps when the whole of the boilers, of which the company has 
particulars, have been gone over, some slight change in the con- 


stant may appear desirable, and the correction 7 may be dispensed 


with, or put into a less unscientific form ; meanwhi 


it is hoped 
the formula given may be of use, 








THE FIRST CENTURY OF THE MARINE 
ENGINE.! 


By Proresson HENRY Dyer, C.E., M.A. 


In various Scotch newspapers for October, 1788, there appeared 
an account of an experiment, which was said to be no ‘‘less curious 
than new.” It was stated that ‘‘on the 14th inst. a boat was put 
in motion by a steam engine upon Mr. Miller of Dalswinton’s 
piece of water at that place. That gentleman’s improvements in 
naval affairs are well known to the public. For some time past 
his attention has been turned to the application of the steam 
engine to the purposes of navigation. e has now accomplished 
and evidently shown to the world the practicability of this by 
executing it upon a small scale. A vessel 25ft. long and 7ft. broad 
was, on the above date, driven with two wheels by a small engine. 
It answered Mr. Miller’s expectations fully, and afforded great 
pleasure to the spectators present. The engine was Mr. 
Symington’s new patent engine.” It was further stated that a 
‘more complete, successful, and beautiful experiment was never 
made by any man at any time, either in art or science, The 
vessel moved delightfully, and notwithstanding the smallness of 
the cylinders —4in. in diameter—went at the rate of five miles an 
hour.” It continued to ply for some days for the amusement of 
the projector and to the astonishment of the country people, who 
| assembled from all quarters to witness the wonders of a “ boat 
| driven by reek.” Fifty years later, that is, in 1838, the Sirius and 
| the Great Western crossed the Atlantic, both arriving at New 
| York on the same day, April 23rd, the Sirius in the morning and 
| the Great Western in the afternoon. Weare thus, in this year 1888, 
in a position to celebrate the centenary of the marine engine, and 























not all. Suppose an engineer elect to adopt Fairbairn’s formula, Adopting the lower number as convenient to remember, it may at the same time the jubilee of trans-oceanic steam navigation. I 
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and to allow a working pressure of 40 1b. per square inch upon a 
flue 30ft. long, which, as he knows by experience, he may safely do, 
thus giving a factor of safety of 2°8, Could he apply this same 
factor to a flue 5ft. long, and allow a working 
I trow not. If, on the other hand, he held by the Board of Trade, 
and allowed a pressure of 531b. upon the 5ft. flue with their factor 
of safety of 4°94 could he apply this same factor to the 30ft. flue, 
and limit the pressure to 10]b. or 11]b., according as he used 
formula III. or II.?/ To do so would be too absurd. Again, if he 
should decide to take Fairbairn’s formula without modification for 
the long flues, and Fairbairn modified, or that of the Board of 
Trade, for the short flue, what is he to do with those of medium 
length, say 15ft.? Add the results of the two, take the mean, and 
toss up for a factor of safety; or take the mean of the two factors 
of safety? 

Is it, then, to be wondered at that engineers prefer being guided 
each by his own experience to such guess-work as the application 
of these formulz involves ? 

Such being the present state of knowledge of the subject, the 
writer has thought it worth while to get out statistics of pressures 
at which boilers have safely worked and are at present working. 
It has long been evident to him, as doubtless to many others, that 
the form of both formule, of Fairbairn’s particularly, was incorrect, 
and that whatever the deductions from experimental tubes might 
be, the strength of boiler flues did not vary inversely as their 
length, and that if the first power of the length were retained in 
the formula, the ‘‘constant” must be varied; in other words, a 
different formula must be made for every length of flue. He 
therefore determined to use the data in p ion of the y 
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to calculate the value of the constant for the various lengths o 
flues, and then to see whether an empyrical formula could not be 
devised to express the varying values of the “constant.” To this 
end upwards of 8000 of the boilers insured with the company were 
overhauled ; all those with plain, unstiffened flues and furnaces 
were picked out, and the dimensions and working pressures 
tabulated. pr eae men number so selected was not so la 
as had been anticipated, being only 759, of which 1249 were plain 
flues of Lancashire, Cornish, and similar boilers, and 510 the 
furnaces of such boilers unstrengthened for the first nine or ten feet, 
or the furnaces of vertical boilers without cross tubes. To these 
1759 boilers he applied the two formule— 
ct cl 2 

»= - [a 
ile erat P= D(L+1) 
in which p is the pressure stipulated in the policy, ¢ the thickness 
of the plates in thirty-seconds of an inch, D and L'the diameter in 
inches and the length in feet. The actual values of c and c! were 
calculated in every case, and afterwards taken out and tabulated 
separately for cach 2ft. in length and 2in. in diameter: the figures 
were then added up, and the means taken and tabulated, as in 
the following table. Thus the number 278 at the intersection 
of line 30 with column 34 C gives the mean of the values of c of all 
the boilers with flues 80ft. and 81ft. in length, and 34in, and 3bin. 


ressure of 2441b.? | ay inch) gives a near approximation to the safe working pressure. 




















be said that the formula 
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Working pressure = > Ji’ (t being taken in thirty-seconds of 
N 


For fire-boxes of about 5ft. diameter, such as are common on the 

donkey boilers of steamships, but not so often used on shore, the 

Sameue gives a working pressure rather in excess of what the 

company generally allows ; but by making a slight correction it 

will embrace these also, without alteration of the constant. The 

writer therefore suggests the following formula as applicable to all 

cases likely to occur in practice :— 

50? D 

VLD i 

t being taken in thirty-seconds of an inch—if ¢ be taken in 
sixteenths the number 200 must be used instead of 50, 

D the diameter, in inches. 

L the length, in feet. 


The determination of the constants 288 and 100, on which the 
formula depend, may seem to some to rest upon no surer founda- 
tion than mere opinion of what is safe ; but this is not so. On the 
contrary, it is the direct result of actual working, extending over 
many years, made under practical conditions and embracing the 
widest range. Nor are these constants the limiting values reached 
in working, for, as already explained, they are the mean values of 
a large number of constants, of which the majority are low rather 
than high, an insurance company always having on its books far 
more boilers working well within the limit of safety than just at 
that limit. 

If, therefore, the maximum constants have proved to be safe, 
a fortiori’ so are the means, The cases in which the highest 
constants have been allowed, though relatively few, are not incon- 
siderable in absolute number, being the doubtful cases among more 
than 16,000 boilers insured by this company. Moreover, as these 
maximum constants have been fixed in accordance with the 
teaching, and in the light of the experience of the company’s 
managing director, who, when chief engineer of the Boiler 
Insurance and Steam Power Company, was called upon to settle 
the pressures in all doubtful cases among upwards of 50,000 boilers, 
it may be claimed that they have been based upon an experience 
of upwards of 66,000 boilers. In no case have these maximum 
constants proved to be unsafe, though the majority of boilers to 
which they have been applied are old ones which have worked for 
many years, 

In the second place, it should be mentioned that the thickness 
or values assigned to T in the calculation of the constants in the 
table are the nominal original thickness of the plates as shown on 
the dimensioned sketches of the boilers, and are therefore greater 
than the actual thicknesses of those plates after years of service. 
If, then, these constants have given a safe working pressure when 
the plates were actually thinner than has been assumed, again, @ 
fortiori, they must be sufficient when the actual thickness is taken, 


Safe working pressure = 


have no intention of entering into the various historical disputes 
which have taken place regarding both of the above dates. I shall 
simply take them as convenient starting points from which we may 
make a rapid résumé of the chief steps in the development of the 
marine engine and steam navigation; in fact, to take stock of the 
most important advances which have from time to time been made, 
so that a distinct idea may be formed of our present position. 
Such stocktaking is as necessary in different departments of know- 
ledge as it is in business, and the visit of the Institution of Naval 
Architects to the Clyde, the greatest shipbuilding centre in the 
world, in the hundredth year of the marine engine, and the fiftieth 
of trans-oceanic steam navigation, seems a suitable occasion for a 
rapid review of marine engineering. To do full justice to the task, 
however, would take much more time than I have had at my dis- 
posal since I was asked to undertake it, and more than you would 
be willing to spare on such an occasion as this. A brief outline is 
all that can be attempted, and even that must be to a large extent 
confined to Clyde practice. 

It is not necessary that we should enter into the details of the 
development of the steam engine apart from its application to the 
propulsion of vessels ; it is sufficient to note that in the first steam 
engine which was at all of a practical nature, and resembling those 
at present in use, namely, that designed by Papin, the boiler, 
eylinder, and condenser were combined in one; that the next step 
was taken by Newcomen, when he separated the boiler from the 
cylinder ; while engines of the same type as those which at present 
exist were designed by Watt in all their essential details when he 
separated the condenser from the cylinder. The tendency to 
multiply parts still, however, continues, and instead of the steam 
being used in one cylinder, as it was by Watt, it is now very often 
used in two, three, or more cylinders, each with separate organs of 
admission and exhaust, and requiring a multiplication of the parts 
of the mechanism. 

The credit for the design of the engine and boat used at Dal- 
swinton seems to be jointly due to Patrick Miller, James Taylor, 
and William Symington. John Scott Russell has remarked that 
‘*the creation of the steamship appears to have been an achieve- 
ment too gigantic for any single man. It was produced by one 
of those happy combinations in which individuals are but tools 
working out each his part in a great system, of the whole of 
which no single one may have comprehended all the workings.” 
After a long and patient examination of the claims of each candi- 
date, Mr. Scott Russell came to the conclusion that the art of 
steam navigation was the joint invention of the three men who 
have been named, and that to their efforts the world owes its 
present advantages. Similar remarks apply with even greater 
force to the later stages of the development of the marine engine, 
as to many minds seem to be due the ideas which bring about 
ae although one man may be fortunate enough to 
make them ia ful. In the case we are consider- 
ing the combination of the three men concerned in the work was 
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well designed to bring about good results. Miller was a patriotic 
and wealthy experimentalist, Taylor a sagacious projector, and 
Symington an ingenious and experienced mechanic. The second 
steamboat was constructed at Carron in 1789 by the same tbree 
men. It was 60ft. in length, and was fitted with engines having 
cylinders 18in. in diameter. At the first trial the boards of the 
geo gave way. They were, however, repaired, and on Decem- 

r 26th, 1789, the experiment was mente bat a speed of nearly 
seven miles an hourobtained. The boat, however, was of too slight 
a build to be used permanently for traffic; and as soon as the 
experiments were over the engines were taken out and deposited 
- a Works, and the vessel used as a pleasure boat by Mr. 
Miller. 

The first really practical steamboat, the Charlotte Dundas, was 
designed by Symington in 1801, and tried on the Forth and Clyde 
canal early in 1802. It was propelled by a Watt double-acting 
engine, turning a crank on the paddle shaft, and was able to tow 
two vessels, each of 70 tons burthen, a distance of twenty miles 
against a strong head wind in six hours. The proprietors of the 
canal, fearing injury to its banks, declined to adopt the new system 
of towing, and we hear of nothing further having been done by 
Symington. 

We have now to cross the Atlantic for the next developments of 


tion, and speed, was much before every vessel of her day, having a 
speed of ten miles an hour. Her two engines of 50-horse power 
were by Boulton and Watt, and were geared between the crank 
and the paddle shafts. From the time of the construction of the 
James Watt a gradual increase in the size and improvement in the 
design of the ships and engines took place, until what was called 
at the time the Leviathan class was reached. 

As early as 1819, an American vessel, the Savannah, had crossed 
to Britain, partly sailing and partly steaming, while in 1833 the 
Royal William crossed from Quebec, but it was not till 1838 that 
transatlantic navigation was established on such a basis as to prove 
that it would be commercially successful, as was done by the 
voyages of the Sirius and the Great Western. ‘The Sirius was 
built by Messrs. Menzies, of Leith, in 1837, and her engines, which 
were of the side lever type, were constructed by Wingate and Co., 
Glasgow, her tonnage being about 700 tons and her horse-power 
250. The Great Western was the first steamship specially con- 
structed for the Atlantic trade. She was built at Bristol by Mr. 
Paterson, and her dimensions were 212ft. in length between the 

ndiculars, 35ft. 4in. breadth of beam, and 23ft. 2in. depth of 
bol ; registering 1340 tons, builders’ measurement. Her engines, 
which were side lever, and 440-horse power, were constructed by 
Maudslay, Sons, and Field, of London, having cylinders 73hin. in 
diameter and 7ft. stroke, making twelve to fifteen revolutions per 





steam navigation. John Fitch, an ingenious Connecticut ‘ 
had for many years experimented with different designs of engines, 
and from 1787 till his death in 1798, he built several steamboats, 
but in all his attempts he was unfortunate. Various other workers 
were busy in America about the same time, or shortly after ; most 
prominent among whom was Robert Fulton, who, although Ameri- 
can by birth, was Irish by parentage. At the age of twenty-one 
by his own exertions he had acquired considerable skill in 
mechanics and as an artist. Coming to England in 1786, he spent 
some time in mechanical pursuits; and arriving, as he did, just 
before the trials of the Dalswinton and Carron boats, his attention 
was naturally directed to them, and about which he collected a 
considerable amount of information. It was not, however, till 
some years later that he seriously took up the subject of steam 
navigation. After spending some years in England, he migrated 
to Paris, where many projects occupied his time, especially sub- 
marine warfare, locomotion, and explosions. In 1801 he directed 
the attention of Livingstone, the American minister at the court of 
France, who had himself made many experiments on the subject, 
to the importance of steam power in the navigation of the lakes 
and rivers of their own country, and the two agreed to co-operate. 
Fulton went about the work in a very thorough manner, and made 
many experiments on the resistance of models of different kinds at 
various speeds, and guided by the results of these, he completed a 
steamboat, which was tried in the river Seine in the spring of 1803; 
but the vessel proved too weak for the heavy machinery, and it 
broke in two and sank to the bottom of the river. The machinery, 
however, was little injured, and the hull being reconstructed, a 
trial was made on the 9th of August, 1803, and a speed of 
about 45 miles an hour attained. Disappointed in obtaining 
pecuniary aid from the French Government, in 1804 he crossed 
over to England, and ordered an engine from Boulton and Watt of 
2ft. diameter of cylinder, and 4ft. stroke, which in its design was 
a modification of the ordinary type of engine made by that firm. 
Fulton and Livingstone, on their return to America, constructed 
a vessel named the Clermont, which was launched in the spring of 
1807, and employed the Watt engine to propel it. This vessel, 
which had many of the charactristics of the American river steamer 
of the present day, was larger than any steam vessel which had 
hitherto been constructed, being 133ft. long, 18ft. broad, and 9ft. 
deep. The boat on its trial ran a distance of 150 miles in thirty- 
two hours, and returned in thirty hours, and this, no doubt, was 
the first voyage of considerable length ever made by a steam vessel. 

Fulton built a considerable number of other vessels immediately 
after the successful trial of the Clermont, and in 1812 he designed 
the first steam vessel of war, which was launched on 29th October, 
1814. The Fulton the First, as the vessel was called, was con- 
sidered of enormous dimensions at that time. The hull was double, 
156ft. long, 56ft. broad, and 20ft. deep, measuring 2475 tons. On 
her trial trip she steamed fifty-three miles in eight hours and 
twenty minutes, and when her armament and stores were on board 
she made 53 miles per hour. Although we cannot place Fulton 
among the highest class of inventors, still his name deserves to be 
honoured for having made steam navigation a commercial success. 
Among the other Americans who did much to advance marine 
engineering in its early days, time will only permit the mention of 
those of John Stevens, of Hoboken, who not only did much to im- 
prove the designs of engines, boilers, and propellers, but also of 
the forms of vessels; and of his son, Robert L. Stevens, who after- 
wards become known as the designer and conductor of the Stevens’ 
battery. 

The part taken by Fulton and Livingstone in America was occu- 
pied in Britain by Henry Bell, of Helensburgh, on the Clyde, who 
turned to useful account the experience of Miller, Taylor, and 
Symington. He had the further good fortune to associate with 
himself an able shipbuilder and an ingenious engineer. In 1812 he 
contracted with John Wood, of Port Glasgow, to build the hull, 
and with John Robertson, of Glasgow, to make the engines of the 
Comet. This vessel was 42ft. long, 11ft. broad, and 5ft. 6in. deep, 
and the engine of 3 horse power had a cylinder llin. in diameter, 
with a stroke of l6in. At first she was fitted with two pairs of 
paddles driven by spur gearing, but this arrangement proving un- 
satisfactory, she was lengthened to 60ft., and fitted with a single 
engine, which drove a single pair of paddles. The speed attained 
seems to have been about six miles an hour. Mr. Bell had asso- 
ciated with him in his experiments John Thomson, engineer, Glas- 
gow, who, feeling himself aggrieved when Bell declined to allow 
him to become a partner in the speculation, got John Wood to 
build a vessel 51ft. keel, 12ft. beam, and 5ft. deep, which was 
named the Elizabeth, and made on an average nine miles an hour, 
and was able to eclipse Bell’s Comet. The Elizabeth was thus the 
first remunerative steam vesse] in Britain. 

For a record of early British steamers reference must be made 
to special historical treatises and papers,! our time only allowing 
us to notice a few of the chief of them. Among the shipbuilders 
the names of Wood, Steel, Scott, Denny, and Caird, and among 
the engineers those of David and Robert Napier, all of the Clyde, 
stand pre-eminent. Of the first of these Mr. Robert Duncan has 
remarked that “he was the father of all that is best in the style of 
our ships, and truest in the practical application of science in the 
shipbuilding of Great Britain,” while of David Napier, Mr. Scott 
Russell was of opinion that from the year 1818 until about 1830 he 
effected more for the improvement of steam navigation than any 
other man. He established deep sea communication by steam 
vessels and post-office steam packets, first in 1818 between Glasgow 
and Belfast, by the Rob Roy, a vessel of 90 tons burden and 30-horse 
power, built by William Denny, of Dumbarton, which, after plying 
for two winters between the above-mentioned ports with perfect 
regularity and success, was used as a packet between Dover and 
Calais. About the same time he established a line of steamers 
between Liverpool, Greenock, and Glasgow. The Robert Bruce, 
of 150 tons, built by Messrs. Wood, the Superb, of 240 tons, and 
the Eclipse, of 140 tons, were all engined “ David Napier, and 
their good proportions and construction did much to establish 
steam navigation on a firm basis and render it an object of national 
importance, and it from this time underwent great and rapid im- 
provement. The construction of the James Watt in 1822 marked 
a decided step in advance. It was of 448 tons measurement, and 
was built by the Messrs. Wood, and in form, strength of construc- 

1 Among the latter may be consulted Miller ‘On Early Clyde-built 
Steamers,” Trans. Inst. of Eng. and Shipbuilders, Scot., vol. xxiv., p. 49; 
Sandham ‘On the History of Paddle-wheel Steam Navigation,” 
Inst. Mech. Eng., 1885, p. 121. The interesting handbook for the collec 
tion of marine engine models at South Kensington, by Mr. Holmes, the 
secretary of this institution, may also be read with advantage. A few of 
the particulars in this paper have been taken from proofs of this hand- 
book, which have been kindly sent by Mr. Holmes, 





minute. The Sirius and the Great Western arrived in New York 
on the same day, April 23rd, 1838, the latter having performed the 
voyage in four days less than the former. The practicability of 
transatlantic steam navigation being thus established many large 
steamships, both for commerce and war, were built in rapid succes- 
sion, and well-known lines established. Among these need only be 
named the Cunard, the Collins, the Inman, the West Indian Mail 
Steam Packet, the Pacific Mail Steam Navigation, and the Penin- 
sular and Oriental ery oma all of which furnished many excel- 
lent examples both of ships and engines. 

For the first twenty years after the establishment of ocean navi- 
gation, the side lever engine was employed almost entirely in the 
larger mail packet companies, and was 7 Watt’s engine, 
modified in some details. The Americans used, and to a large 
extent still use, the ordinary beam engine, for paddle steamers, 
but in Britain, in order to economise space, and keep the centre of 
gravity of the engines low, they were inverted, and thus became 
what were called side lever engines. Some of them were magnifi- 
cent specimens of architecture, but engines of this type were by no 
means self-contained, the keelsons and framing of the vessels being 
largely relied upon for resisting the stresses arising from the action 
of the engines, and of course under such conditions a low pressure 
of steam and uniformity of motion were matters essential to their 
safe working. The pressure of steam was generally from 3 to 51b. 
and seldom exceeded 101]b. on the square inch above the atmo- 
sphere, while the space occupied in the hull by the engines and 
boilers was nearly one-third of the ship’s length. No trustworthy 
figures can be found to show the consumption of coal, but for the 
wy mentioned it was seldom less than 7 lb. per I.H.P. per hour. 

n a few cases horizontal engines were placed between the paddle 
wheels, but these were objectionable on account of the weight they 
caused to be placed on the deck. To obviate this ditficulty the 
— engine was designed by David Napier, and continued to be 
used for many years, especially by river steamers. It is now, how- 
ever, seldom made, the direct-acting diagonal or the oscillating 
engine—which was first designed by Penn, in 1837—-being gener- 
ally employed for paddle steamers. 

When the screw propeller was introduced, chiefly through the 
exertions of Mr. F. P. Smith and Bennet Woodcroft in this coun- 
try and Captain Ericsson in America, the same kind of engine 
was used for driving it as was employed for paddle vessels, the 
connection between the crank and the propeller shafts being 
effected by means of gearing. The first British steamer of any 
size fitted with a screw propeller was the Archimedes, 237 tons, 
and built on the Thames in 1839. It was tested under Admiralty 
supervision, between Dover and Calais, with the fastest paddle- 
wheel mail packets on the station, and so satisfactory were the 
results that the Admiralty felt justified in introducing the screw 
propeller into the Royal Navy, and they led to the construction of 
the Rattler, which was launched from Sheerness Dockyard in April 
1843. The Rattler proving satisfactory, several other screw vessels 
were built for the Navy. In the merchant service, also, the screw 
propeller made slow progress. The Great Britain, built in 1843, 
was the largest vessel of that day, and was remarkable not only for 
her size, but also because she was built of iron and was propelled by 
ascrew instead of paddles, She was 322ft. over all in length, 
48-2ft. in breadth, and 31‘5ft. in depth, witha gross tonnage of 
3270. She was built at Bristol from the designs of Brunel, her 
engines were made by J. Penn and Sons, Greenwich, her boilers by 
Fawcett, Preston and Co., Liverpool, and her engines were secured 
to the propeller shaft. The Great Britain made her first trip 
across to New York in fifteen days, and afterwards for many years 
was well-known on the Australian trade. As screw propulsion 
become more common, gearing was gradually dispensed with, and 
the direct-acting inverted or horizontal engines were used. These 
may be looked upon as the normal type of engines for the larger 
vessels employed in the merchant service and the Navy respec- 
tively.2_ For a considerable time after the establishment of ocean 
steamship trade little attention was paid to the direct economy of 
fuel, although various causes, such as the improved form of the 
hulls, the use of iron in their construction, and the introduction of 
the screw propeller, led to a greater tonnage being propelled with 
the same amount of coal. There seemed to bea very general 
belief that high-pressure steam was not only unnecessary, but was 
positively a disadvantage and a danger. Gradually, however, this 
opinion changed as the necessity arose for extending trade to 
foreign countries where coal could not be readily obtained, and the 
pressure of the steam was gradually increased, although in many 
cases this seems to have been brought about in consequence of 
greater confidence in the materials of construction than from a dis- 
tinct knowledge of the principles involved. Among those who led 
the way in the design and construction of engines of a more econo- 
mical type the names of John Elder, Charles Randolph, and John 
M. Rowan deserve tobe specially mentioned among Clyde engineers. 
The first vessel fitted with compound engines by Randolph, Elder, 
and Co, was the screw steamer Brandon. She made her trial trip 
in July, 1854, when her rate of consumption of coal was found to be 
about 3} Ib. per indicated horse-power per hour. The lowest rate 
of a of coal in steamers previous to that time was about 
4b. to 44 lb. per indicated horse-power per hour. Engines of a simi- 
lar type had been made long before by uuhioner and Woolf, and 
had been used to a considerable extent on land, and occasionally in 
river steamers, but Randolph and Elder were the first to employ 
them for marine purposes. The second and third ships by this firm 
fitted with compound engines were the Inca and Valparaiso, for 
the Pacitic Steam Navigation Company. The engines of the Inca 
were started in May, 1856, those of the Valparaiso in July, 1856, 
and were designed according to the specification of Charles Ran- 
dolph and John Elder, dated March 15th, 1856. The pressure of 
steam used was 25lb. above the atmosphere. There were four 
cylinders ; two high-pressure of 50in., and two low-pressure of 90in. 
diameter, all steam-jacketted at the top and bottom, but not round 
the sides. The cylinders were inclined to the vertical: the two 
high-pressure a to each other, one on either side of the 
crank shaft, and both working on to one crank; while the two low- 
pressure cylinders were similarly arrranged with regard to the other 
crank. The condenser was of the old-fashioned jet description, 
and was placed between the two sets of cylinders, underneath the 
crank shaft. On the trial trip, and during many years’ subsequent 
service, the consumption of coal in these steamers was from 24 lb. 
to 3 lb. per indicated horse-power per hour—a d of economy 
never before realised in marine engines, amounting as it did toa 





_? For details of the development of the marine cngine in the British 
—s reference may be made to a series of articles in Tak EnoiInerr for 
is year. 





saving of from 30 to 40 per cent. of the coal previously burned by 
steamers of the same class. This success induced the company to 
have their whole fleet fitted with engines of the same type, as to 
them the question of coal economy was of vital importance, owing 
to the great cost of sending coal to the Pacific stations. The next 
set of engines made for the company was of exactly the same size, 
and was worked with the same pressure as the engines of the Val- 
paraiso, but with the difference that they were steam-jacketted all 
over, instead of merely at the ends; and the result was that the indi- 
cated power rose from being under 900 to 1150-horse power—a result 
which shows the advantage of the steam-jacket if used under proper 
conditions, Fora good many years, however, little progress was 
made by the compound engine, except with the company which 
had introduced it. Some others had compound engines made by 
various makers, but bad design prevented them from being so suc- 
cessful as they ought to have been, and ina few cases they were 
taken out and replaced by single-cylinder engines. Moreover, the 
engines of the Woolf type, designed by Randolph and Elder, were 
not fitted to give the highest efficiency, and it was not till the 
‘* receiver” type of engine, with cranks at right angles, was intro- 
duced by Nicholson, and brought prominently before the public by 
Mr. E. A. Cowper, that the compound marine engine became 
almost universal in the merchant service. Until about 1868 or 1870 
the inverted direct-acting two-cylinder simple engine held the placein 
the mercantile marine formerly occupied by the side leverengine. At 
these dates, however, the paddle-wheel had been almost entirely 
superseded by the screw in the propulsion of ocean-going steamers, 
A few sentences of a theoretical nature may here be allowed, 
From the principles of thermodynamics we know that in any steam 
engine the heat converted into mechanical work is to the whole 
heat received as the range of temperature is to the absolute tem- 
perature at which the steam is received. We may increase the 
range either by raising the temperature at which the heat is 
received, or by lowering that at which it is rejected. Various 
attempts have been made with this latter object in view, but for 
all practical purposes we may consider the temperature of the con- 
densing water as the lower limit. The lower limit being thus 
fixed, the only thing left is to increase the initial temperature 
either by directly superheating the steam or by increasing the 
—— and thus also raising the temperature. When steam of 
ow pressure was employed in marine engines it was not unusual to 
superheat it to a considerable degree above the temperature corre- 
sponding to the saturated condition, but now that bigher pressures 
have become common, superheating has been almost entirely 
abandoned, and further economy is now attempted chiefly by 
raising the pressure of the steam and improving the method of 
expansion. perience shows that the economy of steam engines 
does not necessarily increase with the increase of the pressure of 
the steam and the rate of expansion, and many have fovnd that 
expansive working often means expensive working. When the 
pressure remains constant and expansion is augmented, at first 
there is a diminution in the consumption of steam, then it 
increases, and for each pressure there is a ratio of expansion which 
gives the maximum efficiency; and it may be stated generally that 
in all classes of engines the efficiency depends not only on the 
amount, but also on the method of the expansion. 


(To be continued.) 








AUSTRALIAN ENGINEERING NOTES, 
SYDNEY. 

WHILE the railway proposals are before Parliament, strong 
influence is being brought to bear on the necessity of the develop- 
ment of a city railway proper. With an enormous traffic ever 
increasing, the means of conveyance by trams tLrough main 
thoroughfares must always be a source of annoyance, and 
inadequate for the demands, Several influential gentlemen 
of the city have formed themselves into committee for the 
purpose of urging the Government to combine in its proposals 
the extension of the present railway from Redfern to Circular 
Quay. The reason of the non-appearance of the city extension in 
the list of railway proposals now before Parliament, the Premier 
—Sir Henry Parkes—says :—‘‘ That before a scheme for the exten- 
sion of the railway from its present terminus at Redfern to the deep 
waters of Port Jackson can be adopted by the Government, a fresh 
survey will bave to be made; and it would be impossible to com- 

lete it and also compile information in time for the matter to be 
seed wh before Parliament this session.” 

Various suggestions have been offered as to the best route to 
meet requirements. One by Mr. Pile shows a straight gradient 
from the present terminus to Circular Quay, the greater distance 
being undergreund ; by this means the congested traffic, as at the 
present time, would be relieved. One of the Government pro- 
posals is to have a number of cable trams throughout the city, and 
as it would necessitate running through some of the principal 
streets, this would not at all remedy the present state of affairs. 

It is said the Government has under consideration the advis- 
ability of running a line along Sussex-street toa point near King- 
street, and from there to strike a line through the city to a central 
station near the site of the present markets ; a line also to make a 
circular direction to the Illawarra line, and again to branch off 
from the central station and go under the Observatory hill to 
Circular Quay, and connect Dawe’s Point. 

The Rookwood-road Metal Company, having got down to some 
valuable terra-cotta and fire-clay deposits, has reorganised itself, 
and intends going largely into the various manufacturing 

rocesses, and is now styled the Rookwood Quarry, Asphalt, 
,ottery, and Brick Company, Limited. 

The breakage of the two cables near Java, presumed to have 
been caused by volcanic eruption, has been the means of burrying 
on the Colonial Governments to the step of commencing the 
new cable, and the survey is now being pushed forward with all 


speed. 

The lighting of towns by electricity is rapidly. superseding 
gas in these Colonies, numbers of townships in the interior 
have now installations; and considering the price of gas 
here, the former can compete successfully against it. A large busi- 
ness in this direction is therefore being opened os 

An imminent strike throughout the Australasian Colonies is 
daily expected by the Seamen’s Union, with whom the coalminers 
are co-operating, over a trivial dispute with a line of shipowners. 
It is the intention of the coal miners to come out cn strike in the 
event of the Seamen’s Union deciding on such acourse. At the 
present moment the strained relationship with the masters has 
reached such an acute stage that it is feared it will be impossible 
for an amicable arrangement to be arrived it. 

The new Commissioner for New South Wales railways, Mr. E. 
M. G. ery from the Caledonian Railway, Scotland, who has been 
appointed here at a salary of £3000 per annum, will be here about 
the end of September. 








Wine Span CaBLEs.—The plan for a great suspension bridge 
across the Hudson river, 2700ft. in span, which is now under con- 
sideration before a Government Commission, and will probably be 
carried into execution if the Commission does not disapprove of it, 
is, it appears, far surpassed, at least in span, by certain telegraph 
cables, which have only their own weight to bear. In the Madras 
Presidency, in India, the River Kistna is crossed by a cable swung 
between supports 5070ft. apart, and one has just been put up in 
China 4648ft. in span. e versed sine of the curve formed by 
this cable is 514ft. The whole weight of the cpentet portion is 
only 64 tons, and the breaking resistance 150,000 1b., so that there 


would seem to be no great difficulty, by building the supports high 
enough, in bridging almost any chasm by similar ropes, and esta- 
blishing footways between them,—American Architect. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opini 
Correspondents. } 





THE IRON AND STEEL INSTITUTE, 


Sir,—In reply to Mr. Clarke’s letter in your impression for 
August 31st, which I have just read, I find, on referring to my 
note-book, that the speaker was Captain Jones. apologise to 
Mr. Clarke for a slip of the pen. ‘The precise words used by 
Captain Jones were: ‘‘In regard to the steel used in the United 
States, the boilermakers and bridge constructors lacked one great 
point in starting. They ought to decide on the chemical com- 
yosition required, and then all persons would bid on equal terms; 
Pat where the physical properties alone were specified, each maker 
would put in the cheapest steel to meet that specification, and the 
general result was that much of the steel that entered into the con- 
struction of bridges in America had no business there.” A little 
further on he said: ‘‘ At Edgar Thomson Steel Works their specifi- 
cations for boilers were far more rigid than those of the United 
States Government for the boilers for their cruisers. They limited 
the phosphorus to 0°035, and the manganese to 0-025. When the 
specifications were given out the steel makers refused to conform 
to them; but he insisted on them, and carried the day. He then 
specified that no holes were to be punched. He knew from his 
own personal knowledge that pe care had not been taken in 
the manufacture of steel. e had seen steel made for big 
structures where the heat was blown very rapidly—probably in 
«ight minutes—aud the ferro-manganese put in cold, and he did 
not think that the reaction in that steel had taken place yet.” 

I think, and many others will think with me, that it is more 
charitable to assume that United States steel makers cannot make 
good steel, than that, knowing how to make it, they are criminally 
dishonest enough to supply steel for railroad bridges which is 
untrustworthy. Captain Jones throws a lurid light on the bridge 
disasters for which the United States are notorious. As a further 
comment on American steel, I may say that it is a very common 
belief that Vanderbilt first-class lines are laid with English steel 
rails, because the engineers have no faith in the native article. 

September 17th. Your REPORTER. 





THE BABCOCK AND WILCOX BOILER. 


Sir,—Permit us to refer to the illustration in your issue of the 
7th inst. of our exhibit in the British section of the Brussels Exhi- 
Lition, in connection with which your correspondent has been in 
some respects incorrectly informed, aud we beg you will allow us 
to make the following correction and explanation. 

Mr. T. B. Lightfoot did not make the tests referred to at the 
Grosvenor installation, although this gentleman had expressed his 
readiness to do so. The figure of 20,900-horse power said to be in 
use would be more nearly correct if given at 400,000. 

While we appreciate the indirect compliment of the illustration 
of our exhibit, the good intentions of your correspondent have 
failed in their object, for, although the type of boiler illustrated 
represents our recent construction, it has already been made public 
in its general outline, whilst one of the principal details in the 
construction of the boiler meriting in reality some attention has 
been overlooked. We refer to the headers or end boxes con- 
necting the tubes, which represent what to the most expert 
metal-worker would appear as a physical impossibility to produce, 
that is, a rectangular, seamless, hollow section, in wrought iron or 
steel, of some yzin. thickness, 64in. by 54in. by some 5ft. or more 
in length, with closed ends, pressed into a sinuous formation corre- 
sponding to our well-known ‘‘staggered ” headers in cast metal. 
Irrespective of its importance as applied to the construction of an 
improved water-tube boiler, as a specimen of hydraulic forging this 
production has been justly considered a marvellous result by those 
competent to judge. 

We have bad the plant requisite for the production of these 
pieces in regular operation for some time past, Bsa we have not 
given it any publicity hitherto. If we have allowed ourselves to 
occupy your valuable space with any reference to this, it has been 
purely from a technical standpoint, and as an item of more or less 
interest to engineers in general. We trust we have not unduly 
trespassed on your consideration, and trust that you will give 
this space in your valuable columns. 

107, Hope-street, Glasgow, THE BaBCOCK AND WILCOX Co. 

September 13th. Charles A. Knight, Manager. 





THE DYNAMICS OF A PARTICLE, 


Srr,—The way in which Mr. Dewar and Mr. Cherry persist in 
ignoring the true issues I have raised would be amusing if it were 
not vexatious. Mr. Dewar has got cut-and-dried formule, and if 
the facts do not fit the formule so much the worse for the facts. 
We have two explanations given of the apparent loss of energy in 
the air delivered by a fan. According to one, energy is wasted in 
creating eddies; according to the other, the energy is expended in 
raising the temperature of the air. Either or both may be employed 
at pleasure. ot one atom of proof is adduced that the tempera- 
ture is raised, or that there are eddies. 

Now let me say once more that my question referred to the 
motion of translation of the air, which has nothing whatever to do 
with that factor which affects its temperature. Twice I have 
pointed this out. As your correspondents either do not nor will 
not understand me, I must reiterate my assertion and illustrate my 
meaning. 

The volume of air passing through the 10ft. area of the trunk 
has a somewhat higher pressure than that of the atmosphere. This 
rise in pressure is the equivalent of a portion of the work done by the 
fan. When the air reaches the 20 square feet area of the trunk it 
has fallen in pressure to about that of the atmosphere. In the act 
of expanding it will use up all the temperature generated during 
compression. According to well-known laws, which must be 
familiar to Mr. Dewar, the rise and fall in temperature will appear 
at opposite sides of the equation, and may be ignored. But no 
matter whether this is true or not, the work represented 
by heat is distinct from that represented by translation. 
To try and make this clear let me use a diagram. Mr. 
Dewar will admit that, whether I use a fan or an air com- 
pressor, the facts will be the same. B is the cylinder of an air 
compressor, A is the piston, While the piston moves from 

to A!, it compresses. the air, the curve 
| C showing the rise in pressure. During 
this time, part of the work done by the 
engine is converted into the rise in tem- 
perature of the air. When the point A! 
is passed, the air D will be expelled with- 
out any further rise in temperature. 
Now, my question refers entirely to the 
work done during the D part of the 
stroke, but Mr. Dewar insists on mixing the two up together, in 
spite of my protest. 

I will now with your permission re-state my question in another 
form, and let us see what Mr. Dewar will have to say. In one end 
of a cylinder A is placed a piston B, This piston first compresses 
air, as shown by the 
curve, and raises A 
its temperature. It 
then, moving at a 
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uniform velocity, a gies 
pushes the air be- Fic.2 
fore it. At C the 


sectional area is the same as at E; at D it is the same as at F, and 
both D and F are one-half Cand E. Now, the ener zy stored in 
a pound of air at D is just four times the energy stored in the same 
pound of air at C. Will Mr. Dewar kindly say where it gets this 





extra energy from? Is it from eddies, or is it from a fall in tem- 
perature !—produced by compression ! 

When the air gets to E, it has lost three-fourths of its energy— 
dissipated in eddies, no doubt! but when it sets to F, all its energy 
has come back again—thanks, I suppose, once more to those most 
obliging eddies, which give out or take up energy just as Mr. 
Cherry and Mr. Dewar want them, 

To me this eddy hypothesis is absurd, and it is not even proved 
that any eddies exist. If Mr. Dewar could only see for himself the 
quiet way in which a current ascends from the great chimney of a 
large Guibal fan, be would, I am sure, abandon the whole eddy 
delusion. As for the heat theory, if he will turn to any good text- 
book on heat, he will see that unless means are taken to abstract 
the heat generated by comprersion, there is no loss of energy when 
air is first heated and then allowed to expand. Now, in the 
chimney of a Guibal fan there is no time for loss of heat, and it is 
simply nonsense to assert that three-fourths of the whole power of 
the engine can be expended under the circumstances, 


Sept. 17th. A MINER. 





Sir,—Mr. Muir asks if I think inertia is a force. Inertia is that 
property of matter whereby all bodies resist change of velocity. 
**Kepler, conceiving the disposition of a body to maintain its 
motion as indicating an exertion of power, prefixed the word ‘vis,’ 
and the compound expression ‘ vis inertie,’ though less accurate, 
has been generally retained.” The force of inertia is the only force 
in Nature, Although inertia is not a force, it qualifies matter to 
exert a force of resistance to change of velocity, and it is this 
force which is the missing quantity when a body is in motion under 
forces which are unbalanced. Rankine used the phrase, ‘‘motion 
under balanced forces,” to express the equatity of the opposed 
“ external” forces. A body does not move “‘under” the force of 
its own inertia. It moves “under” the action of the external 
forces; but the force of its own inertia is the opposition which is 
called up in itself, by itself, to resist the resultant of the external 
forces ‘‘under” which it is in motion. It resists force by force. 
In Mr. Cherry’s equation, F — R is the resultant or residue of force 
unbalanced ‘‘externally,” and his am is the force of inertia with 
which the body resists when it is subjected to change of velocity. 

The statement disputed by both Mr. Muir and Mr. Cherry— 
every force is balanced by an equal and opposite force, in dynamics 
as absolutely as in statics—is confirmed by Professor Garnett, 
article ‘‘ Dynamics,” in the Encyclopedia Britannica: ‘‘ We never 
meet with a single isolated force in Nature, but each is accompanied 
by an equal and opposite force acting in the same straight line ; 
and when we roi of one without the other, we do so merely 
for the sake of brevity. The third law of motion implies this 
statement, though it has also a wider signification.” 

When Mr. Muir says a cannon ball cannot push, he thinks only 
of ‘fa cannon ball at rest on a table.” When a cannon ball 
strikes an armour-plate, does it not push! Its force of inertia, 
and its direction likewise, become manifest. If the word 
“inertia” were used as an abbreviation of the phrase ‘force of 
inertia,” there could be no objection—meaning the force which 
accompanies change of velocity, and which has no existence in 
uniform straight motion. 

In ‘‘ Miner's” problem, if lovvres were cut, as suggested, in the 
tapering trunk, air would not be sucked in but forced out, the 
mean internal pressure on the sloping sides being equal to about 
jin. water column in excess of the pressure at the smaller section. 
The fallacy is prevalent that the pressure in the enlargements of a 
pipe is less than in the smaller sections. T. I. Dewar. 

721, Commercial-road, E., September 15th. 





FRICTION CLUTCHES. 


Srr,—With regard to the interesting article by Mr. Adams on 
the above, will you allow me to suggest that the author has made 
a slip in treating the links in his second type separately, instead of 
as only forming one link of a toggle joint! If there were only one 
block to be removed, the solution would be correct. Using the 
same symbols, in Fig. 1, let BC be a link making angle a° with 
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perpendicular CE, let A B = force F. Since ABand BC are in 
equilibrium, and since they act at an angle to each other, there 
must be another force B D, and the resultant of BC and BD=AB, 
or p = F x cosec. a°® x cos. a = F x cot. a’. 

This is with one link only. Now let us try it with twoasa 
toggle joint—see Fig. 2. As before, AB = Fand BC and BD = 
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pressure on the two links. To solve this by construction produce 
AB to E, draw CE parallel to BD, and draw DE parallel to BC. 
Now whilst as before BC and BD represent forces along links, 


| agents, and says that engineers would thereby be preclude 
| giving assistance to inventors in working out the technical details 





the ratio ro = only one-half of what it was with only one link, 
F x cosec. a° 
* BC= (y— ) and BC x cos, a° = p, and pressure 


on brake block guides = BC x sin. a° and F - * instead of 


A sd 
as given. 
September 18th, 


THEODORE PARDOE. 





A NEW STEAM ENGINE, 

Sir,—I find J must reply to ‘“‘ W. S.’s last letter, and therefore 
crave space from you for the insertion of the following, which 
perhaps ‘‘ W. §.” at his leisure will ponder. 

I was quite aware, when looking at the diagrams Figs. 1 and 2in 
THE ENGINEER of 31st August, 1888, that six expansions were indi- 
cated in Fig. 1, and that the six expansions were pushed, in Fig. 2, 
into twelve expansions, without any reduction being made in the 
pressures, in consequence of the increased volumes, and that I then 
thought it advisable to superimpose a correct curve line for twelve 
expansions in one cylinder only, of uniform diameter ; and which, to 
my mind, will representa true basis for estimating and determining 
the efficiency of this and other types of engines, so that fair compari- 
sons can be made of each. The indicator diagrams I have taken 
for examples were obtained from atriple expansion engine of the 
best make, and taking pressure for pressure, they show but 51°38 
per cent. of the total duty represented by the surface inscribed 
below the adiabatic curve line, such asI have superimposed, for 
twelve expansions, and which, I feel assured, does clearly and 
justly denote the proportion of work actually done, as compared 
with perfect efficiency, such as would be due to steam doing its 
work in a single cylinder only. H. TURNER, 

Liverpool, September 17th. 





Srr,—If Mr. Turner fancies, as set forth by him in a recent 
letter to THE ENGINEER, that there is such a thing in nature 
as an adiabatic steam curve, 1 can assure him that he is mis- 
taken. The adiabatic steam curve isa scientific Boojum, and the 
man who can find one in a real engine working with real steam will 
disappear before he can get further than “I have found an adi”—— 

All reasoning based on adiabatic steam curves is academical, and 
for practical steam engineering useless. SNARK, 

London, Sept. 18th. 





THE NEW PATENT BILL, 


Sir,—I have read a letter on this Bill from your correspondent 
‘*A.M.LC.E.” The object of the clause in the Bill to which he 
refers is to prevent persons who have had no such experience as 
patent agents as would enable them to advise patentees on purely 
patent matters, representing themselves as patent agents ; and there 
can be little doubt that it is framed with the object of preventing 
misapprehension of inexperienced inventors as to the qualifications 
of the person they may ask to assist them. Your correspondent’s 
argument is based ona false view of the clause. He appears to 
think that the clause will have the effect of preventing an engineer 
helping an inventor. I do not see tbat there will be the least 
objection when the clause becomes law to an engineer assisting an 
inventor as an engineer; but there will very properly be an objec- 
tion to his representing himself as a patent agent—that is, a person 
experienced in patent law and practice—until he has had a reason- 
able amount of experience. The clause is framed in the public 
interest, not in private interests. fe? eS 





Sir,—Your correspondent, ‘‘ A.M.LC.E.,” seems completely to 
misunderstand the scope and intention of the new Patent Bill to 
which he refers in his letter in your issue of last week. His letter 
is certainly very misleading to those who may not know more about 
the subject than he puts before them. The Bill, which is to amend 
the Patent Law of 1883, is the result of an exhaustive inquiry as to 
the working of that Act by a committee presided over by Lord 
Herschel, and comprising amongst its members Lord Crawford and 
Sir R. E. Webster, the present Attorney-General, who, after having 
a large number of witnesses both from inside the Patent-office and 
from inventors and their patent agents, recommended a number of 
alterations in the procedure of the Patent-office, which are em- 
bodied in the Bill above referred to. ‘‘A M.I.C.E.” takes excep- 
tion to the clause of the Bill which refers to licensing of patent 
from 


of their invention. Such would not in any way be the effect of the 
Bill, as it only prohibits non-licensed persons advertising themse!ve< 
as patent agents, and the inventor will still be at liberty to consult 
whom he likes with respect to a technical invention. A patent 
agent to be of any value or assistance to an inventor—in fact, not 
to be a positive harm to him—must be a great deal more than 
‘*A.M.LC.E.” seems to require of him. He must have a consider- 
able scientific and technical knowledge, and, added to that, 
an intimate knowledge of patent law and practice not gathered 
from a cursory reading of an Act of Parliament, but from an 
extended acquaintance with the decisions of the Courts on 
every point that may arise. The object of this proposal in 
the new Bill is to protect inventors from being imposed 
upon by incompetent or dishonest persons who advertise 
themselves as patent agents. I have known several whose only 
qualification to advise inventors was that that they were unsuc- 
cessful in other businesses, and may have happened at one time 
to have had an invention patented for them; and I could quote 
instances of a coal dealer, a printer and photographer, a wood 
engraver, and a bankrupt joiner, who have so sought to gull in- 
ventors. Or what qualification has a man who is merely a 
journalist or an editor of a technical paper to advise an inventor, 
or assist him in obtaining a patent? If engineers will fully con- 
sider the subject, they will not arrive at the conclusion to petition 
against the Bill, but will hail it as a needed reform, not in any 
way detrimental to their profession, and more in the interest and 
benefit of inventors and the public than of any single class or pro- 
fession. M.I.M.E,. 
Bank-street, Manchester, Sept. 19th. 





Srr,—Referring to the letter of “‘“A.M.I.C.E.,” in your last 
issue, allow me to express my surprise that the Council of the 
Institution of Mechanical Engineers, which looked after our 
interests by opposing the mischievous Architects’ Registration Bill, 
should have allowed such progress to be made with the Protection 
of Patent Agents Bill, as it may be termed. I am a consulting 
engineer, and when I have settled the specitication of an invention, 
I do, when requested by my clients, pass the papers through the 
Patent-office. I am not, however, a regular patent agent, and, as 
a rule, I decline business in which Ihave not been professionally 
consulted. 

I imagine that my case is tolerably common; and I should like 
to know why I cannot continue to carry on my business as here- 
tofore withovt being compelled to apply to the Board of Trade 
for leave and license to do so? I shall probably have to pay an 
annual tax, and to apply every year for a renewal of my certifi- 
cate. Judging from what one knows of the Board of Trade, 
patent agents who have occasion to criticise the Board unfavour- 
ably, or take up an attitude of opposition, will be liable to have 
their licenses retused when the time comes round for renewal. 

I have asked many persons what is the object of forming this roll 
of patent agents. one can tell me. Does it insure higher 
qualifications on the part of patent agents? No, because all 
persons holding themselves out as patent agents on a certain date 
are to be admitted without question, and no guarantee is_given 
that future candidates will be properly qualified. The Board of 
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Trade is about the worst P ss body with which to entrust 
matters of this kind. A Government department which so far 
forgets what is due to the public as to appoint to an office requiring 
a very thorough knowledge of a certain branch of the law anda 
wide acquaintance with technical subjects, a man who, by his own 
published admission, knew — of either, can hardly be trusted 
to deal honestly in the matter of licensing patent agents. 

It is assumed that the Board will look after the morals of patent 
agents, and remove any “black sheep” from the roll; but they 
must first show that they themselves possess a sufficiently strong 
moral sense to keep their own household—the Patent-otfice—in 
proper order. 

Lord Herschel’s Committee and inquiry made two secret reports 
to the President of the Board; and the permanent officials have 
tuken every means in their power to keep them secret. I have the 
best reasons for saying that their publication would be very damaging 
to the official reputation of the gentlemen at Whitehall-gardens. 

London, September 19th. .M.E. 





THE RACE TO THE NORTH. 

Srr,—In your issue of September 14th, you publish a letter 
signed by Messrs. Taite and Carlton, 63, Queen Victoria-street, 
which states that a compound engine travelled from Newcastle to 
Edinburgh in 128 minutes—a distance of 125 miles. Would they 
oblige by inserting the date on which this performance took place, 
and the number of the engine? 

This additional information would add considerable weight to 
the statement of your correspendents. I have the pleasure to 
inclose my card. OBSERVER. 

Darlington, September 18th. 





COMPOUND LOCOMOTIVES, 


S1r,—The letter in your last week's issue re the East Coast 
accelerated service, signed ‘‘Taite and Carlton,” leads me to infer 
they are in possession of the figures substantiating the “‘facts” of 
the advantage of locomotive compounding. Being extremely 
anxious to verify the asserted presently obtained advantages, I 
will be obliged A Messrs. Taite and Carlton giving the ‘‘actual” 
costs, weights, and mileages in an early issue, and thus confer a 
favour on others besides M. E. 

Birmingham, September 18th. 








AN IMPROVED SCREW TAP. 


AN improvement in screw taps, providing means whereby the 
cutting dies may be projected outward or drawn inward, to enable 
the tap to be withdrawn after the thread has been cut without the 
necessity of a reverse movement, is illustrated herewith, and has 
been patented by Mr. William Mather, of West Tenth-street, 
New York City. The casing consists of a hollow mandril provided 
at the cutting end with longitudinal slots or seats for the cutting 
dies, A spindle is adapted to turn in the hollow of the mandril, 
having at the lower end a cam consisting of a reduced extremity 
and spaced longitudinal wings—as shown in the sectional view— 








Jot Saw “Tae Enomeer" 
there being a lip produced upon one inner side of the dies upon 
which the different faces of the cam act, and by which the dies 
are respectively thrown outward and drawn inward. The spindle 
is reciprocated through the medium of a sectional handle, and in 
operation, to expand the dies, the handle sections are turned to 
the right, the dies being withdrawn by turning the handle in the 
opposite direction. Reaming dies are located in the forward or 
cutting end of the mandril between the several cutting dies, and 
the dies when inserted in the longitudinal slots or seats of the 
mandril, and into the under cuts of the cam, are retained in 
position by a cap plate apertured to receive the reduced end of the 
spindle. — Scientific American. 








LonDoN ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The usual monthly meeting of this Association was held on 
Saturday, the Ist inst., at 7.30 p.m., in the Cannon-street Hotel. 
The vice-president, Mr. W. P. Heath, occupied the chair, owing to 
the absence from town of the president, and there was a good 
muster of members. After the private busi was finished, Mr. 
Heath introduced a discussion by reading a short paper on the 
question “Is England safe?” He drew attention to the want of 
power and speed in the majority of our war ships, and stated that 
it was obvious vessels of 18 knots speed could in an engagement 
fight when and where they liked, and lay waste and destroy both 
our coast towns and fleets of 12 or 14 knot ships which might 
be trying to defend them. In the matter of guns we are in a 
similar backward position, and although we have long felt the 
need of a better rifie than the Martini-Henry to enable our 
soldiers to compete on equal terms with those of other European 
nations, there is only at present about 1000 new magazine rifles in 
the hands of our troops for experiment and report. If these are 
appavved of, doubtless they will be manufactured as rapidly as 
pr esbie; but as our Government factories can only produce about 
uO per week, it will be five or six years before the whole British 
ar: y is supplied. Why we are in this position, when we consider 
tie cnormous sums spent annually on both the army and the navy, 
ii 19 Cifficn}t to say, unless it is the spirit of officialism which pre- 
* prevents the best man being put in command with full 
power aia sponsibility. In the discussion which followed, 

‘tr embers spvke who have had experience of Government 
tsovernment factories and private firms. It was 
t there was great mismanagement in Government 
factories, tircagh the ignorance of practical work and systems of 
working displayed by superintendents of departments. Inventors 
were also persistently snubbed and driven to other countries with 
their inventions, for no other apparent reason than because they 
were not Government officials or their friends. A vote of thanks 
was awarded to Mr. Heath for his paper, and the meeting closed. 









AMERICAN ENGINEERING NEWS. 


Railroad lines through cities.—There is a growing tendency to 
compel railroads which run through cities to raise their tracks 
above the street level, and this is being done in several instances. 
A case in point is at Hartford, Conn., where the New York, New 
Haven, and Hartford Railroad formerly ran through a section of 
the city on the general surface of the ground. Several months 
ago the company decided to elevate its tracks right through the 
city, which necessitated extensive works and considerable re- 
arrangement of the grade. The four tracks will approach the city 
on a masonary viaduct and approach, and there will be some iron 
viaduct near the new depdt. The space under the depdt will be 
used for the entrance, carriage stand, offices, kc. The two tracks 
for local trains will be fenced off from the tracks for through ex- 
press trains, All approaches will be provided with gates, and only 
_—— having tickets will be admitted to the platforms. The 
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Mt will be a large and handsome building, and the whole work 
will be a great improvement, besides eliminating the danger of the 
old plan and allowing express trains to run through without 
slackening s; on approaching the city. In the old days of rail- 
roads the old system was the best, as railroads had not the money 
for extensive works, but on important roads, and in important 
cities, this system should no longer be permitted, as it is an incon- 
venience and a danger to road traffic, as well as to trains; for the 
former is delayed by the closing of the crossing gates, and the 
latter by having to slacken speed through the city. Buffalo, N.Y.; 
Baltimore, Ind.; Philadelphia, Pa.; Providence, R.I.; and many 
other cities are moving in the same direction. 

New railroad shops.—The Pennsylvania Railroad Company has 
decided to erect extensive locomotive, machine, and car shops at 
Altoona, Pa., in addition to the present works, at a cost of 
500,000 dols. There will be five large buildin The locomotive 
shops will employ 1600 hands, and will be able to turn out 150 
locomotives a-year. These new shops are — of a plan of the 
company to concentrate all their engine and car building at one 
central point on the system. 

Electric railroads.—There is a great ‘‘ boom” in electric street 
railroads now, and every day some new lines are projected or con- 
tracted for. Strange to say, the majority of lines are for small 
cities, many of them in the West; but the reason is that they have 
not to pay so much consideration to the question of interference 
with ordinary street traffic. About 90 per cent. of the lines are 
operated by different systems, in which the electricity is conveyed 
along a wire, or wires above and parallel with the track, being 
supported at intervals by wires across the street, strung on poles. 
A traveller runs on the wire, and the current is led to the motor 
on the car by wires. Such a system, with its many overhead wires 
is very objectionable, and, in fact, should never permitted in 
city streets, though it may be used in villages or small towns, or on 
country roads for short lines; but its oo plan is not pleasing. 
The best plan for city purposes is probably the storage system, but 
for its expense ; or next to that the electric conduit system, some- 
what similar to the cable system, there being a small underground 
conduit, with wires laid in it, and a slot rail, a “‘grip” attached to 
the car making connection with the wire. 

The Telephone Constructing Company has been incorporated in 
New York to operate a telegraph and telephone line between New 
York and Valdivia, Chili, and also to operate similar lines in Chili, 
Ecuador, Bolivia, and Colombia. 

A big blast.—The largest single blast of limestone ever made in 
Pennsylvania was fired recently in a quarry at Readington, Pa. 
Nine holes, 3in. in diameter, 16ft. deep, and spaced 15ft. apart, 
were driven into a ledge of rock withina length of about 150ft. 
The holes were filled with dynamite. The noise of the explosion 
was not very great, but its shattering effect was very great, about 
10,000 tons of stone being displaced by the blast. 

Paraffin protection for piles.—At San Francisco, Cal., various 
methods of protecting piles have been experimented with, the 
waters of the bay being infested with the ‘‘teredo.” The 
Paraffin Paint Company, has a patent pile covering which is 
claimed to be proof against the ‘‘teredo” or other destructive 
marine animals. Asa test a pile with this covering was put down 
at a wharf at Point Tiburon in October, 1885, and when taken up a 
few months ago it was found to be in good condition, while an 
unprotected pile driven in the same locality was entirely honey- 
combed in eighteen months. This has been a fruitful field for 
inventors on the Pacific Coast, but the majority of the inventions 
have not given any good results. 

A new street stage.—At Chicago, Ill., a new form of stage or 
‘‘omnibus” is being used for carrying passengers in the South 
Park. The body is large and roomy; behind the driver’s box, 
which is over the front pair of wheels, is a compartment with two 
transverse seats, entered from the side; the rest of the body has 
side seats in the usual manner, and is entered from a roomy plat- 
form at the rear. From this platform a stairway leads to the roof, 
on which are transverse seats, with a gangway in the middle. The 
vehicles are handsomely got up and neatly built; they carry twenty 

ngers inside and twenty outside. 

New railroad depéts.—Many of the big eastern trunk lines are 
replacing old depdt buildings with large handsome structures of 
modern design. The New York Central has bad plans made for a 
fine building at Lockport, N. Y., to be of white in sandstone, 
rough hewn, trimmed with red sandstone; the building will have 
two stories, with a clock tower. The Baltimore and Ohio will build 
a new depét at Pittsburg, Pa., and has already let the contract, at 
about 100,000dols. It will be of Romanesque style, built of brick, 
with slate roof, and will be 100ft. square, and four storeys high. 
The interior will be very elaborately finished. The Pennsylvania 
ate to build a handsome depdt building and ferry house at its 

ersey City terminus; a building of a dignity consistent with the 
importance of the terminus and railroad, e general tendency 
in this direction is towards better styles of buildings for railroad 
Purposes. eg 
Submarine torpedo boat.—The U.S. Navy Department is adver- 
tising for proposals for the construction of a steel submarine 
torpedo boat, complete, with torpedo fittings and appendages. 
The boat is to be built in this country, of material of domestic 
manufacture. Proposals will be received until January next. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
On ’Change in Wolverhampton yesterday, and in Birmingham 
to-day—Thursday—the reports of ironmasters supported the re- 
vival of the past few weeks. In reply to buyers’ offers to place 
orders a were quoted which were a set advance upon the rates 
which have so long prevailed, and buyers could not obtain the 
acceptance of orders at other than some rise upon earlier contract 

— Some departments were rather excited, since prices are 
ing put up more rapidly than s ider is warranted 
The action of the small bar makers, in declaring advanced prices 

upon extra sizes, is regarded by iron merchants as prohibitory of 

business. Makers, however, declare that they have become so 
tired of the hardly perceptible profits which resulted from previous 
trade when thin gauges and narrow sizes were allowed to be largely 
included in orders composed mainly of ordinary sizes, that they 
have determined to try and bring about a better state of things. 

The new prices are fixed at:—+in. bars, £5 5s. to £5 7s. 6d.; gin., 

£5 108.5 xin, £5 15s.; fin., £6; No. 5, £610s.; and No. 7, £7. 

As s tin. bars this price is a rise of 5s. per ton compared 

with the previous minimum, and on the other sizes the advance is 

fully 10s. per ton, and in some cases more than this, The new list 








applies to rounds and squares, though how far it can be maintained 
is at present doubtful. Consumers declare that they will run their 








stocks down to the lowest possible point before ordering at the 
advanced prices, and there is no doubt that they will attempt to 
tire makers out. 
_ The position of the marked bar makers is improving, though the 
improvement may be slow. A better demand is experienced, and 
the mills are running more steadily. Colonial and other export 
orders are increasing somewhat, and the higher prices which are 
now being asked by the common bar makers for extras removes an 
] t of petition from which the marked bar houses have pre- 
viously been suffering. £7 to £7 12s, 6d. remains the marked bar 
standard. 

Hoop and thin strip makers to-day, in Birmingham, firmly 
quoted the new Association price of £5 7s. 6d. at works for good 
merchant qualities, ordinary sizes, and insisted that they must 
receive the extras which the Association has also declared. Con- 
sumers are, however, loth to give these extras; consequently the 
orders which are being placed for thin gauges and narrow widths 
are very limited. 

The sheet trade maintains the extremely active position which it 
has of late occupied. Makers’ books are full S cxttueata, and 
ironmasters are still behind with deliveries. Though the utmost 
possible production is being got out of the mills, orders stil] 
accumulate. The works that are now being restarted have good 
prospects, and the occupiers seem to have selected the right 
moment for bringing them again into operation. Nothing like 
the present demand for sheets has been known for some years, 
The eegeee are in receipt of large colonial, South American 
and Indian orders, and their prospects at the end of the year are 
excellent. The advanced quotations of £6 15s. for doubles, 
£7 15s. for lattens, and £8 10s, for soft sheets of 28 gauge, are 
fully maintained. Galvanisers note that at Melbourne, which 
continues a market of exceptional importance, sheets are now 
commanding £16 5s., with a good sale. 

The finished ironmakers’ position is this week again assisted by 
the forthcoming arbitration upon the ironworkers’ claim for 5 per 
cent. wages advance. If the ironworkers are to receive additional 
remuneration, and pigs are to continue rising as at present, it is 
——_ that rolled iron must command more money. 

e proposed introduction of a sliding scale has caused con- 
siderable discussion amongst the ironworkers. Although at 
present there has been no opportunity of obtaining a general 
expression of opinion by the workmen upon the question, yet the 
leaders of the Ironworkers’ Association believe that the majority of 
the operatives will be willing to accept the proposal if a satisfactory 
basis can be arranged. Certain of the masters state that they are 
willing to include sheets in arriving at the average, but that, 
whatever irons are included, they cannot afford to consent to a 
scale which will issue in a higher rate of wages than at present. 

Blast furnacemen’s wages have not at present seen any change, 
but it is anticipated that if the ironworkers in the mills and forges 
obtain an advance, the wages of the furnacemen will also have to 
be risen, since this is the course usual] pursued. 

Steel continues in good request. elsh steel bars, delivered 
here, are quoted £6, and Bessemer blooms £4 12s. 6d. Best West 
Cumberland steel, delivered here, is quoted 44 17s. 6d. for 
Bessemer blooms, £5 for Siemens ditto; plating bars, £5 5s. to 
£5 7s. 6d.; ordinary bars, rounds, flats, or squares, from 14in. up 
to almost any size, £6 10s.; and Siemens plates, £7 10s. Some 
business is doing » here in steel bridge plates, and channels and 
angles and tees of Scotch manufacture ie engineering purposes, 
The deliveries now coming into this district are mainly under old 
contracts booked at 9 prevalent before the recent rise in 
Scotch steel plates, To-day’s prices for new orders would be 
£7 17s. 6d. per ton delivered here, and this quotation would include 
plates of very considerable width. 

At the Earl of Dudley’s celebrated Round Oak Works experi- 
mental steelmaking is now being begun. Sufficient trial has not, 
however, yet taken place to decide whether the method which is 
being tried will be finaily adopted. It has been known for a long 
time past that the management of his lordship’s ironworks have 
been contemplating the introduction of steelmaking. Buyers have 
got so much accustomed of late to order steel, that if old-established 
works are to keep to the front it can only be by accommodating 
themselves to the altered demand, and by taking up modern steel 
manufacture. 

Pig iron holds its own in good form. The continued excellent 

reports from Glasgow and Middlesbrough are reflected here in 
increased confidence amongst holders, and a strengthened indis- 
position to part with their iron. Consumers found this out in un- 
mistakeable terms on Birmingham Exchange to-day. Sellers of 
every description of pig metal, from hematite down to Staffordshire 
cinder pigs, demanded good prices, and there was no getting 
orders placed except the advanced prices were paid. Agents for 
some brands of imported pigs were under strict injunctions from 
the _— not to quote at any price, and not to sell an ounce of 
metal. 
The largest firm of pig iron makers in Staffordshire have at date 
contracts for some 30,000 tons on their books, representing three 
or four months’ make. During the past week one firm of pig 
makers have booked 5000 tons from one buyer at 2s, 6d, advance 
upon the price which regulated the } gro 3 contract. Common 
native pigs are now quoted 32s, 6d. to 35s.; medium qualities 
being 42s. 6d. and 45s.; and all-mine, 52s. 6d. Northampton and 
Derbyshire pigs are worth about 40s. delivered, and Lincolns 
about 43s.; hematites are strong at 53s. for No. 4 forge, and West 
Coast and Welsh sorts, 54s. for No. 3, and 56s. for No. 1. Scotch 
hematite warrants are as high as 55s. delivered here, a price which 
is prohibitive of business, 

e colliers’ movement for a wages advance is taking definite 
shape. Ata meeting of the delegates representing South Stafford- 
shire, East Worcestershire, North Staffordshire, and Cannock 
Chase, held this week, it was determined to hold what is termed a 
pit set conference, at Wednesbury, early next week, to consider 
the best means to secure a 10 per cent. advance during the early 
autumn. 

The men’s demands are not without some basis of realisation, 
since Cannock Chase coal prices are advancing. The Cannock 
Chase owners have held a meeting to discuss present prices, and 
they now announce that ‘‘these were found to be considerably 
lower than a had been for years, and it was, therefore, agreed 
to withdraw all special quotations and resume the existing price 
lists bearing date October Ist, 1887.” 

In consequence of the substantial improvement in the iron trade, 
the finished ironworkers of the North Staffordshire branch of the 
Amalgamated Association of Ironworkers of England, Scotland, and 
Wales—a new organisation which is rapidly extending its influence 
to all the iron-producing districts of the kingdom—have resolved 
to apply for an advance of wages. 

There is great difference of opinion in the Birmingham engi- 
neering and hardware industries as to the influence upon trade 
and the restriction in the copper production brought about by the 
Société des Métaux. There is not much being done in metal 
castings, owing to the uncertainty as to prices, which went up with 
the copper rise, and ae are —T for a reaction. The 
present, however, is usually a quiet period of the year, and things 
would not generally be very stirring for another month. In 
opposition to these complaints is the statement of the copper 
merchants that no real injury has resulted to the manufacturers 
and users of heavy goods from the operations of the syndicate. 
Such manufactures are, it is pointed out, sold by weight, and our 
railway companies, engineers, and warehousemen have in their 
storehouses a valuable asset in the shape of the old metal when its 
mechanical use is at an end. The advantages of the ‘“‘rigging” of 
the market have not been confined to the syndicate, as, it is 
asserted, the shareholders in many large engineering concerns can 
testify. The merchants contend that the higher rates of the 
present moment will hamper the copper trade no more than did 
the extraordinary prices in iron and stee) at the commencement of 








the last decade cripple that pore ng and they even deny the 
accuracy of the statements which have been made as to the 
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extensive supersession of copper by iron and steel in various 
engineering roductions, and condemn much of the talk about the 
untoward effect of the higher values as ‘‘nonsense.” The 
probable future adoption of copper for telegraphic wire is quoted 
in justification of the syndicate’s action. The authorities who 
adopt this view of the market anticipate future favourable 
influences upon the copper industry after the dissolution of the 
syndicate. 

Arrangements are rapidly being completed for testing the use of 
electricity as a motor on the Birmingham Central Company's tram 
lines. A dynamo has already been fixed in the Kyott’s Lake-road 
depot. The electric engine 1s expected to arrive shortly, and the 
experiments will probably be carried out next week on the Spark- 
brook route. The work is in the hands of Messrs, Elwell, Parker, 
and Co. Wolverhampton, who have carried out several similar 
installations for various tramways in this country and abroad. 

A large scheme for the general adoption of electricity as a means 
of illumination in Birmingham is now in projection. Messrs, 
Chamberlain and Hookham, of New Bartholomew-street, have 
decided to apply to the Board of Trade for a provisional order to 
supply the current from a central station to the whole of the area 
within which they | ey ng to carry out their lighting operations. 
If they are successful in this application, and if the consent of the 
Birmingham Corporation is also secured, the works will be imme- 
diately commenced. All danger will be avoided by using the 
current at low tension. Amongst the purposes for which the cur- 
rent will be suitable will be those of supplying arc or incandescent 
lamps, the charging of batteries and the deposition of metals, or 
motive power for machinery. There will be no maximum charge, 
but the actual quantity of electricity supplied will be measured by 
meter, and charged at the rate of 8d. per unit per quarter. The 
firm will let on hire motors varying from 1-man power to 15-horse 

ower. 

. In the nail-making industry of South Staffordshire considerable 
complaint is made just now of the severity of competition. Still 
there are more local orders on offer than for some time past. The 
Leeds makers are still doing the bulk of the London trade in cut 
nails, but some local firms are taking steps to meet this rivalry. 
Some good foreign orders for shoe bills and nails have lately come 
to hand, and a good autumn export trade is anticipated. The 
operatives are taking action for the securing of increased remu- 
neration. 








NOTES FROM LANCASHIRE. 
(From our own Correrpondent.) 

Mamchester.--All round the improvement in trade continues, 
and the gradual advance in prices which has been going on for the 
last few weeks is not only thoroughly established, but there is 
every prospect of a still further upward move. Speaking roughly, 
makers’ prices for pig iron have gone up 3s, to 5s. from the lowest 
point ; upon finished iron there has been an advance of fully 5s. to 
7s. 6d, per ton, whilst upon other materials, such as iron and steel 
plates, the advance has been quite 10s. per ton, and even at the 
full prices now being quoted makers are very cautious about 
booking further orders of any weight. Buyers now fully recognise 
that makers are in a sufficiently strong position to hold on to their 
prices, and although they are still reluctant to pay the advanced 
rates, they find holding back results in no advantage, busi 
is now offered ‘freely at prices only a shade below those which 
makers are asking. Here and there merchants and brokers who 
have bought favourably are prepared to sell at a little below 
current rates, but the quantity of cheap iron in the market is 
extremely small, and any real underselling has quite disappeared. 

There was a full average attendance on the Manchester Iron 
Exchange on Tuesday, and a very animated tone characterised the 
market generally. The continued upward movement in prices 
which has taken place during the past week brought forward 
considerable inquiry, and at a little under the full quoted rates 
there was a large business to be done. Makers, however, who in 
most cases have very little iron to sell, were not disposed to enter- 
tain offers at anything under their quoted rates. For local and 
district brands of pig iron an advance of quite ls, per ton upon 
last Tuesday’s prices was being asked ; Lancashire makers were 
quoting 41s, to 42s., and Lincolnshire 39s. to 40s., less 24 per cent., 
for forge and foundry, with good foundry Derbyshire firm at 
about 43s., less 24 per cent., delivered equal to Manchester ; and 
where iron was to be got at anything under these figures, it was 
only through second bands. For the better qualities of Middles- 
brough foundry 43s, 10d. net cash was quoted for delivery here, 
whilst for Scotch iron makers are steadily advancing their quoted 
rates, and there is very little iron offering through second hands at 
under current market prices. 

Hematites, although they follow somewhat slowly the upward 
movement in other qualities of pig iron, are steadily advancing, 
and good foundry qualities delivered in the Manchester district 
were very firm at 53s. 6d., less 24 per cent. 

Activity prevails throughout all branches of the manufactured 
iron trade, and very few of the makers are in a position to book 
orders of any weight for the remainder of the year. For bars, 
prices have gone up 2s. 6d. per ton, £5 5s, being now the general 
quotation for delivery in the Manchester district, and it is only in 
a few special cases for prompt favourable specifications, that 
anything under this figure is Sane taken; quotations for hoops 
remain on the basis of £5 10s., and for sheets £6 15s. to £7 per 
ton, but in one or two cases makers, who are very fully sold, are 
quoting 2s, 6d. above these figures. 

For all descriptions of shipbuilding material prices are being 
forced up very rapidly, and engineers and boilermakers are find- 
ing it difficult to place out orders, even at the advanced rate. 
For Scotch steel boiler plates quotations in some instances have 
gone up to £8 5s, per ton delivered in the Manchester district, 
and local makers are quoting £8, but are really not offering in 
the market. East coast iron plates have advanced to £6 ls, 6d., 
and angles to £5 16s, 6d. delivered in this district, with makers 
not inclined to book orders for any large quantities. 

All branches of engineering continue well employed, and new 
work is coming forward very steadily, with better prices in most 
cases being got. Apart from one or two isolated disputes which 
only affect individual firms, the wages question throughout Lanca- 
shire may now be considered as practically settled, on the basis 
of a general return to the rates paid a couple of years back 
prior to the reduction of 10 per cent. 

Messrs, Gresham and Craven inform me that the steam sanding 
apparatus they have recently brought out—and which has already 
been detailed in this column—is coming into very general use on 
the home and foreign railways. Its great simplicity and compara- 
tive cheapness recommend it in the most practical manner, and it 
is rapidly superseding the old complex system of sanding. I may 
add that the firm are very busy in their injector and general 
departments, 

essrs, Hodgson and Stead, of Salford, have introduced a new 
self-indicating colliery weighing machine, which is a decided im- 
provement on ee tpn! previously done in the same direction, as it 
dispenses with all springs, toothed wheels, racks and pinions, and 
loose weights. The construction is very simple, and the machine 
may be termed an ordinary steelyard machine, automatically show- 
ing the weight to be recorded. “There are three weights, as in the 
case of an ordinary machine, the first of these being the tare weight; 
the second, a weight to be fixed at the point representing the 
lightest net load ; and the third, the balance or adjusting weight. 
he net weight is indicated in the usual manner on a quadrant by 
means of a pointer, actuated by the rising of the steelyard. The 
machine is very rapid in its movements, and does not soon get out 
of order. Al ough comparatively new, it is in use at a number 
of the leading collieries, and it has so far given every satisfaction. 
When I visited the works the firm was very busy, amongst the 
business in hand being two 30-ton railwa: weighbridges for South 
America, and work for South Africa and eylon. 
I briefly alluded a couple of weeks back to the “Tainter” 








graphophone, which is at present on exbibition at the offices of the 
Lancashire and Cheshire Telephone Company, Royal Exchange, 
Manchester. During the past week I had an opportunity of 
inspecting it more fully, and I may now add a few additional par- 
ticulars, The instrument—which is the invention of Mr. Charles 
Sumner Tainter, an American gentleman, and is being exhibited 
by Messrs. Walter Glover and Co,, of Manchester—is constructed 
on much the same lines as Mr, Edison’s phonograph. The sound 
indentations are recorded J a steel point, on the wax surface of a 
cylinder, and as the speaking goes on the cylinder—which is 
mounted on a table—is driven round by a treadle, worked 
by the feet of the operator, the steel point cutting line after 
line, until it reaches the end of the cylinder. A cylinder 
6in. in length would take a speech of about half an ordinar 

newspaper column in length, and when one cylinder is filled, 
another, which is ready at hand, is slipped in and takes its place. 
Slight changes are made when it becomes necessary to reproduce 
what has been said. A hearing tube takes the place of the one used 
for speaking purposes, and whilst the cylinders are driven round 
as before, the graphophone reproduces all that has been recorded 
on the cylinder to the listener whose ear is at the tube, and only to 
him. The tones of the original voice can be recognised, but they 
are, if anything, not quite so clear as the first utterance. The 
reproduction is brought about by the passage of a fine point along 
the indented line, the point communicating with a diaphragm. I 
understand that the instrument, which attracts a great deal of 
interest in commercial circles here, is about to be brought more 
prominently before the public by a limited company. 

In the coal trade a steady business is being done in all the better 
qualities of round coal, and where prices have not been moved 
upwards orders are coming forward freely for winter requirements. 
There is only an indifferent demane for the lower qualities used 
for steam and forge purposes, and supplies are in excess of the 
necessities of consumers, whilst much the same remarks may be 
a to engine fuel. Prices are somewhat irregular. In the 

igan district the advance put on at the commencement of the 
month is generally being well maintained; but on the Manchester 
side prices are not appreciably changed from last month, and coal 
from some of the Yorkshire and Derbyshire collieries is still obtain- 
able at old rates. Best coals at the pit mouth average 9s. to 9s, 6d. ; 
seconds, 7s. 6d. to 8s.; common house fire coals, 6s. to 6s. 6d.; 
steam and forge coals, 5s. 6d. to 6s.; burgy, 4s. 6d. to 5s.; and 
slack, from 2s, 6d. to 3s. for common, up to 3s. 6d. to 4s. for best 
sorts, For shipment there is a fair demand, and better prices are 
being got in some cases; but good steam coal is still readily obtain- 
able at 7s. to 7s. 3d. per ton delivered at the Lancashire ports. 

A general movement for an advance of wages has now been set 
on foot by the miners throughout Lancashire, and notices have 
already been sent in to the colliery owners in the principal districts, 
asking for an advance of 10 per cent. The movement has been 
inaugurated by the Lancashire Miners’ Federation, and the 
secretary— Mr. Thomas Ashton—has also written to Mr, Maskell 
W. Peace, requesting him to convene a meeting of the Coal- 
owners’ Association as early as possible, to confer with the miners’ 
representatives on the wages question. A pit set conference for all 
miners in Lancashire and Cheshire is to be held in the Miners’ 
Hall, Wigan, on Monday next, which has been convened for the 
sole purpose of discussing the best means to be adopted to obtain 
an advance in wages. Following this meeting, a general wages 
conference, convened by Mr. B. Pickard, M.P., is to be 
held in the Co-operative Hall, Manchester, on Tuesday and 
Wednesday, at which all miners now free from sliding 
scales are invited to attend, when the following questions 
are to be considered:—(a) To determine the best means 
of procuring a 10 per cent. advance of wages should the 
colliery owners refuse to accede to the men’s requests: and ()) 
to try and find common ground for action on the wages 
question in the Midland counties, and those mining districts which 
are free from sliding scales. In the meantime, all districts intend- 
ing to act in the wages question are directed to make a request for 
an advance of 10 per cent. on the present rate of wages, so as to 
be able to report the result at the above conference. Deputations 
of the miners are during the present week waiting upon the colliery 
ea in the principal Lancashire districts, but so far no steps 

ave been taken to convene a meeting of the Coalowners’ Associa- 
tion to consider the question or confer with the men upon the 
demand they are putting forward. Generally, however, there 
seems to be an impression that some advance will have to be con- 
ceded, but very much will depend upon the action which may be 
taken at the close of the month by the leading firms in the Man- 
chester district with regard to wages and prices. Should the Man- 
chester coalowners, as is generally anticipated, follow the upward 
movement in prices already put in force in the West Lancashire 
district, and, in accordance with their usual custom, at the same 
time advance the wages of the men, there is little doubt that some 
similar movement with regard to wages will be taken in other 
Lancashire districts. 

Barrow.—There is again a marked improvement to note in the 
hematite pig iron trade, although the speculative business being 
done has a tendency to check the actual trade doing between 
makers and consumers, and thus lessen the chances of makers 
being able to take advantage to the full extent of the rise in the 
market. The demand is undoubtedly fuller, and makers are very 
briskly employed, having in hand a large number of orders for 
both prompt and forward delivery. There is a large output of pig 
iron, and all this is required to meet delivery engagements. It is 
feared that a further increase in the make will be effected, and 
that this will result in checking the upward tendency of prices. 
This week mixed numbers of Bessemer iron have been selling at 
46s, per ton, although quotations range up to 46s. 6d. net, f.o.b., 
while No. 3 forge and foundry iron is steady at 45s. 6d. Stocks on 
the hands of holders of hematite warrants have been increasing 
slightly, but the iron in the hands of producers has been on the 
decrease. There is a steady and brisk trade doing in steel, and 
prices have at last advanced, heavy sections of rails being quoted 
at £4 2s. 6d. per ton, and light sections at from £4 5s. to £4 12s. 6d. 
All the mills are in full work, and makers are well stocked with orders. 
There is a much brisker tone in steel plates and angles for shipbuild- 
ing purposes, and prices have advanced, the former being quoted at 
£7 5s. per ton and the latter at £6 15s. There is every prospect 
of the large general orders for steel shipbuilding material being 
supplemented with heavy orders on local account, as some new 
contracts in the shipbuilding and engineering trades have already 
been practically secured. Billets, blooms, tin-bars, and hoops are 
still a brisk trade at fuller prices, billets being at £4 and hoops at 
£6 per ton. Iron ore finds a steady and improving market, prices 
varying from 9s, to 12s, per ton net at mines for ordinary qualities. 
Messrs. Beesley Bros. are briskly at work in the construction of 
four tanks for the storage of petroleum in bulk at Barrow. Three 
of these tanks are 64ft. broad and 33ft. high, with conical tops, 
and the fourth or settling tank is 40ft. in diameter. Large ware- 
houses have been built in which the oil will be racked in the casks, 
and a cooperage department has also been erected. The oil will 
be pumped direct from the steamers to the tank by means of 

umps provided on board ~*~ The first cargoes are expected in 
Roran er, and have already been disposed of. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I INFORMED you last week that Messrs. Vickers, Sons, and Co., 
of the River Don Works, Sheffield, had supplied an all-steel plate to 
the Government, to be fired at with Holtzer’s steel projectiles, and 
that the behaviour of the plate had been in every way satisfactory. 
Another interesting item concerns the same company ; at their last 
shareholders’ meeting, the chairman, Mr. T. E. Vickers, J.P., 
stated that the directors had decided to undertake the manufacture 
of guns complete and ready for service, and that an order from 





Government was expected. That order has now been confirmed, 
It is for twenty-one guns of 22, 29, and 46 tons weight. The 
special plant and machinery, which have been in preparation for 
some time, will involve a large outlay ; but it is anticipated that 
this new departure in the heavy trades of Sheffield will prove most 
important and remunerative. 

s I anticipated last week, the council of the Yorkshire Miners’ 
Association have taken action with regard to colliers’ wages. 
circular has been issued to the colliery owners of Yorkshire asking 
them ‘‘to replace the 10 per cent, reduction made in wages in 
1885.” This circular asserts, as a matter of fact, that ‘‘the trade 
of Yorkshire is better than it ever has been since the memory of 
man,” and adds, ‘‘The output of cval for 1887 is larger than at 
any time in mining history. Your workmen consider some steps 
should be taken to secure a better wage rate, and also more pro- 
fitable selling rates for those engaged in thetrade. In their opinion 
a concurrent advance of wages, along with the usual rise in the 
price of coal on October Ist, will secure the coalowner a higher price 
than the taking of the usual course.” The miners’ officials sum up 
the opinion of the general public, though they do not say how they 
have arrived at it. ‘‘The general public,” they say, ‘‘ express 
themselves thus :—‘ We have no objections to paying more money 
for coal if the men get a share of it. We trust you will accede to 
the men’s application and give them the advance asked for.’” A 
circular has also been issued to all colliery districts which are free 
from sliding scales asking them to send representatives to a con- 
ference, to be held at Manchester on September 25th, “ to deter- 
mine the best means of securing a 10 per cent. advance of wages 
if the coalowners refuse to accede to the men’s request ; to try 
and find common ground for action on this wage question of those 
mining districts which are free from sliding scales.” The council 
recommend that all districts should at once make the request for 
the 10 per cent. advance, so as to be able to report the result to the 
conference. 

The South Yorkshire and North Derbyshire collieries did an im- 
proved business with the London market during August, 36,945 
tons in excess of August, 1887, being carried. During the past 
three months the quantity carried by all lines was as under :— 
June, 468,898; July, 554,819 ; August, 556,630 tons. The Midland 
had a slight falling off, due partly to the weight put on the line by 
several Derbyshire collieries. The Great Eastern had a heavy 
decline ; the London and North-Western, an increase. Messrs. 
Newton, Chambers, and Co. sent 12,800 tons by the Great 
Northern Railway, and 4900 tons by other lines. The total tonnage 
sent by all lines during the past eight months of the present year 
was 4,623,250 tons, against 4,869,800 tons in the corresponding 
period of last year. 

The South Staffordshire ironworkers have given notice for a 
5 per cent. advance. No alteration has been made since January, 
1880. The wages were then reduced 10 per cent., bringing pud- 
dlers to the present rate of 6s. 9d. per ton. It is expected that a 
concession will be made, and the operatives pressed to arrange a 
sliding scale. South Yorkshire, in ironworkers’ wages, is governed 
by South Staffordshire. 

Mr. C. E. Hall, of the Standard Ironworks, has just completed 
some novel and useful hi eC ted with the preparation 
of concrete for harbour and pierwork generally. These consist of 
continuous concrete mixers and the necessary pumping appliances 
for supplying water to the machines. e concrete mixer con- 
sists of a large cylinder of wrought iron mounted upon a steel shaft, 
which rotates on adjustable bearings at the end of a rectangular 
frame of wood. This cylinder has five shelves fixed jally 
towards the centre, and the delivery end of the cylinder is closed 
by a movable cover, operated by a forked lever through a hand 
wheel and screen; but this motion may be disconnected by a pin, 
ora quick movement when the lever is used alone. The object of 
this is to keep the contents of the cylinder some time in the barrel 
to get more intimate mixture. The machines are designed for 
dealing with large quantities of material per day. They are the 
heaviest of their kind ever made, and are to be delivered imme- 
diately. Heavy quartz-crushing machinery continues to be delivered, 
and other machines are in course of construction. A large coal- 
grinding machine for South Wales has recently been despatched 
from these works, and others are now being made. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland pig iron trade has been somewhat quieter during 
the last few days. A large quantity was, however, sold as soon as 
the market opened at Middlesbrough Exchange on Tuesday last; 
and although the reports from Glasgow were not encouraging, 
prices were well maintained, and even advanced. Merchants do 
not hold much iron now, and makers are likely in future to rule 
prices toa much greater extent than they have done for some 
years past. For prompt delivery of No. 3G.M.B., 35s. per ton 
was paid, that being an advance of 6d. per ton since the previous 
market day. For delivery to the end of the year, 35s. 3d. was 
obtained, and some sales were made for the first quarter of next 
year at 35s. 6d. Most makers have now raised their price to 35s. 6d. 
per ton for prompt delivery. There is a good demand for forge 
iron, and 3s. 9d. to 34s. per ton is the price current, as against 
33s. 6d. a week ago. 

In sympathy with the somewhat quieter feeling at Glasgow, 
Middlesbrough warrants are rather easier. The price offered by 
buyers is 34s, 6d. per ton, whilst sellers ask 3d. more. 

By Monday last Messrs. Connal and Co.’s Middlesbrough stock 
had fallen to 251,988 tons, representing a decrease of 2040 tons 
during the week. - 

The demand for iron ship plates and angles is still much greater 
than the supply, and higher prices have to be paid for all orders 
now booked. Makers of steel platesand angles are also very much 
pressed, and are advancing their prices. The following are the 
present usual quotations :—Iron ship plates, £5 10s. per ton ; angles, 
£5; and common bars, £4 17s. 6d.; steel ship plates, £7 2s. 6d., 
and angles, £6 7s. 6d. All free on trucks at makers’ works for 
cash payment, less 2} per cent. discount. 

The strike at the Darlington Steel and Iron Company’s works 
continues without any immediate hope of settlement. The men 
finding that they were unable to induce Mr. While, the manager, 
to accede to their demands, have adopted a somewhat novel ex- 
pedient. They have actually drawn up a petition to the directors 
and shareholders to have Mr. While removed from his position as 
manager of the works. ‘hey are still awaiting areply. Some 
years ago a policeman who had made himself obnoxious to the 
workmen of a Middlesbrough firm was induced to resign his position 
in order to end a strike which bad taken place in consequence. 
There have also been cases at Newcastle and Gateshead where 
the men succeeded by striking in compelling a change of manage- 
ment. The remembrance of these things probably encourages the 
Darlington men in their present policy. 1t is, however, not in the 
least likely to be again successful. The directors and shareholders 
know well that if they yield now they will be practically surrender- 
ing their power of control to their workmen, and in all future times 
they will have to make similar concessions whenever demanded. 
One of the fundamental principles of industrial organisation is that 
those who pay the wages should regulate the conditions of work. 
These men wish to reverse this wholesome order of things, and are 
doing their best to enforce their views. Success cannot possibly 
attend them in the long run. The natural difficulties of making 
rails at £3 17s. 6d. per ton at an inland town are surely sufficient 
as it is, without adding thereto any artificial troubles, 

The report of the Tees Conservancy Commissioners for the 
month of August, shows that their revenue for the month amounts 
to £6163 10s. 9d., or £605 5s. 10d. more than they earned during 
the corresponding month of last year. The revenue for the _ 
ten months amounts to £54,582 2s, 3d., which is £3383 2s. 10d. 
more than was earned last year in a similar time. The total 
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tonnage of vessels paying dues during the month of August was 
192,069, and for the past ten months 1,653,760. These figures 
also show a substantial increase on those of a year ago. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

THERE has been a large business in the Glasgow pig iron market 
this week. There is no change in the amount of the output, and 
only a small quantity of iron is now going into the public stores, 
while those in makers’ possession are believed not to be increasing ; 
indeed, some are of opinion that they must be diminishing to a 
small extent. 

values of makers’ pigs are again advanced this week :— 
Gartsherrie, f.o.b. at Glasgow, No. 1, is quoted at 48s.; No. 3, 
46s.; Coltness, 51s. and 46s.; Langloan, 50s. and 46s.; Summerlee, 
53s, and 46s,; Calder, 49s. and 45s.; Carnbroe, 44s. and 42s.; Clyde, 
46s. 6d. and 43s.; Monkland, 44s. 6d. and 42s.; Govan, at Broomie- 
law, 44s. and 42s.; Shotts, at Leith, 49s. and 45s. 6d.; Carron, at 
Grangemouth, 5ls. and 44s. 6d.; Glengarnock, at Ardrossan, 
=~ = 42s.; Eglinton, 42s. and 4ls.; Dalmellington, 43s. 6d. and 
4: > 

The imports of Cleveland iron into Scotland in the past week 
were 7500 tons. There is a total decrease in these arrivals for the 
year todate of 10,263 tons. 

Scotch made hematite pigs are in good request for steel making 
purposes, and No, 3 is now quoted at 50s. It was as low as 44s. 9d. 
only a few weeks ago. 

Spanish ore is firm and higher in price, Campanil delivered in 
ag — being now from lis. 9d. to 15s. 104d. per ton and Rubio 

s. less. 

Makers of malleable iron are extremely busy, and they are much 
more independent than formerly in the matter of arranging for 
fresh orders. The home demand is substantially good, as is 
abundantly shown by the ready way in which the various advances 
in price have been paid. A healthy business is also being done for 
shipment, and the numerous inquiries coming to hand are held as 
indicating that the improvement in the foreign department of the 
trade is likely to be of some permanence. Makers of sheets are so 
busy that it is with great difficulty that delivery can be obtained. 
This week’s quotations, less 5 per cent. discount, are firm, as 
follows :—Sheets. £6 lis. ; plates, £5 lis. ; best bars, £5 12s. 6d.; 
common bars and rivets, £5 5s. ; angles, £5 3s. 9d. ; and nuts, £5. 

The demand for unbranded iron for the Eastern market con- 
tinues to improve, and the price per ton net is now £4 17s, 6d., a 
rise of 13s. from the lowest point. 

During the past week an additional number of shipbuilding 
orders has been placed with Clyde builders, and these have 
increased still further the work of the steelmakers. The prices of 
steel are very firm, as follows (some merchants quoting higher 
rates) :—Angles, £6 5s. ; rivets, £6 15s.; ship plates, £7 5s.; and 
boiler plates and sheets, £7 l5s., less the usual 5 per cent. 

The coal trade is very busy, and the shipments are large. Prices 
of all sorts, with the exception of steam coals, are 3d. per ton 
higher than they were a week ago. The demand for splint coal, 
which was long very quiet, has very materially improved within 
the last two weeks. 

There was some excitement among dealers in copper on ’Change 
in Glasgow on Monday, in consequence of the drop in prices 
from the nominal quotation of £100 to £90, at which a single 
warrant was reported to have been done in the London market. 
No business was, however, done here upon the basis of the last- 
named quotation, brokers keeping clear of the article at present. 
The “bears” being now all out, the expectation is that prices 
will fall back to the level at which consumers here and elsewhere 
will be able to buy from the syndicate—viz., from £75 to £85 
per ton. Dealers in tin are purchasing for present wants only 
at the current prices of £103 for English and £104 for fine foreign, 
the market being strong on the statistical merits of the article. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 

THE whole of the colliery district of Wales was exercised this 
week by an announcement that a syndicate was forming for the 
purpose of buying up all the collieries, and then advancing prices 
and wages. The capital to be raised was stated to be 80 millions. 
I only refer to it here as an absurdity, though some of the colliers 
and coalowners believed in it. Capitalists would find the task of 
arranging a scale of purchase that would satisfy coalowners and 
profit themselves too great to be undertaken. I once brought 
under the notice of the late Mr. Menelaus a suggestion that owners 
of No. 3 Rhondda and the four-feet steam—two coals whose area 
is lessening rapidly— should combine to maintain a profitable margin, 
and he regarded even this as an impossibility, | worse—a crime, 
an interference with the broad principles that should regulate the 
action of all industries. AA still better movement is to be noted, the 
revival of the shipbuilding industry of Cardiff. A little over 
twenty years ago Mr. Scott Russell started a large shipbuilding 
yard there, and expectations were strong that a great future was 
at hand, but these were not realised, and the 250 steamers now 
owned by Cardiff coalowners and shippers have, with few excep- 
tions, been built by Northern shipbuilders. A change is now 

romised. The yard was for some time worked by Messrs. 
Morell Brothers, but eventually the Treherbert Foundry was 
added, then an amalgamation with the Bute Shipbuilding, Engi- 
neering, and Dry Docks Co., which now forms the home of the great 
industry, which promises to fulfil all that Scott Russell aimed at. 
For some time it has been in action, in a most promising site, but the 
bad times in coal and iron told upon this, as also upon other 
industries, until lately, when general animation seems to be the 
rule. It is now announced that the new company, which succeeded 
the Morells, have already built a 900 tons steamer with Landore steel 
for Morell Brothers, and have secured most substantial orders— 
one for a 2000 tons steamer. They are also going to work in con- 
nection with Dowlais, which will turn out steel] plates in their 
vicinity as soon as practicable. 

I find that Cardiff alone has eight or more steamers now building 
in northern yards, representing more than a quarter of a million 
sterling. If the coal revival should continuea substantial addition 
will be made to the number, and the trade diverted to the home 
yards at Cardiff. The addition to the latest machinery of late has 

mn considerable. 

The principal industries are in a satisfactory condition, though 
the coal market is not quite so firm as it was, and within the last 
few days coalowners have not been quite so rigid in bookings. It 
will be interesting to watch the course of things for the next week. 
Tonnage coming in is certainly slackening, but any day there may 
be a rush, so prices have only declined 3d. per ‘ton, and this may 
be recovered. Best steam is now quoted at lls. 3d.; seconds, 
10s. 6d.; Monmouthsbire, 9s. 9d.; small steam, 5s.; small house, 
7s. 3d. to 7s. 6d. Small house prices are very firm. 

The complaint in Swansea last week was that the supply of coal 
was too small forthe demand. Newport has been fairly active, 
and last week sent away 20,000 tons coastwise. 

The inquiry as to the Albion seam, referred to arbitration, ended 
on Tuesday. Mr. T. Rees represented the employers, Mr. Beith 
the workmen. Mr. Thomas Joseph, one of the ablest of coal 
authorities, was the arbitrator, and his decision will shortly be 
given. 

The improvement in coal has given new life generally. Altera- 
tions and extensions are going on freely at the principal steel 
works for meeting the enlarged demand. Additional furnaces are 
to be built, and also works restarted. In tin-plate, Tynewydd 
have been restarted, and new ones are being built near Dyffryn, 
Carmarthenshire. A contract for the boilers, machinery, + asap ond 
ben given to the Lilleshall Co., Shiffnal, Shropshire. 

The rail trade is reviving, and during the week large consign- 











ments have been made, 1250 tons being sent to Guthenburg, 200 
tons to Ensenada, and 500 sleepers ; 500 tons and 500 sleepers to 
Rosario; 215 tons rails and 215 sleepers to Paysandu ; and 670 
tons rails to Bahia. If home railways go in for renewals to an 
reat extent aftertheir season is over—and it is expected—we shall 
tolerably certain of a good winter trade. 

There is no change to be noted at Ebbw Vale or Landore, and 
other makers are busier in consequence. Prices show a slight ad- 
vance. Pig is 5s. better than it was, and rails, 2s. 6d. to 5s., 
according to specification. Quotations ruling are: Welsh bars, 
£4 12s, 6d. to £4 15s.; sheet iron, single, £6 15s. to £7 ; steel 
rails, heavy, £4 to £4 5s.; light, £4 15s. to £5 7s. 6d.; steel, sheets, 
singles, £7 10s. to £8 10s. ; mer steel blooms, £4 5s.; tin-plate 
bars, £4 15s.; Siemens bars, £5 2s. 6d. 

Iron ore, Rosario, is quoted at 12s. 9d., and large purchases are 
making. Patent fuel firm. Coke at last quotations, and in good 
demand. 

Metals generally are active. In the tin-plate trade there is a 
good deal of briskness, and makers have again advanced from 3d. 
to 6d. over last week’s prices. Tin is at £99 5s, Ordinary tin- 
plates are at 13s. 9d. up to 14s. 3d. 

Siemens cokes are in good request ; terms improving in demand. 

Prices for terne and eats are improving. Swansea shipped 
76,906 boxes last week, and only received 49,000 from works. 
Stocks are running low, and yee J this with the fact that five 
large steamers are due to load heavily, the lookout is promising. 

At a Rhondda meeting this week the announcement that the 
Ferndale Collieries had been joined to the South Wales and Mon- 
mouthshire Coalowners’ Association gave great satisfaction. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THE squabbles between the coal and coke and crude iron 
producers on the one side, and the mill and forge owners on the 
other, has subsided into a general declaration that the railway 
rates are the cause of the inability to export, and a petition to 
the Ministry has been erwaniel, praying for reductions in 
freights, and canalisation of the Moselle in particular, at the same 
time setting forth, with accustomed modesty, that technically no 
improvement to reduce prime cost of production at the works 
was possible, as, in a word, they are perfect, so to be understood 
at least, if not exactly so expressed. If the prayer should be 
granted, it will be interesting to see how far this is likely to help, 
because, in reality, there are other factors besides freights to 
reckon with ; so it remains to be seen what the next move after this 
will be to increase the export trade. The Minister said in the 
Chamber last session that he had to look to the interests of the 
whole, and could not favour one special industry to the detriment 
of others; and as the community are already paying for the iron 
industrials extra taxes in the shape of protection, it would be 
quite unjust to saddle them—the community—with another extra 
tax to make up the loss on the State Railway account ; so it may be 
that this relief—and it would be the second time such has been 
granted and is in force still—will not be granted, though, of 
course, it will find strong support in the highest quarters, as has 
been promised in a general manner in recent public speeches, 

The Silesian iron trade continues in a healthy and brisk condi- 
tion. The increased output of the blast furnaces has caused quite 
an animated business in iron ores, which are now being brought 
from outside districts to satisfy the demand. The output of pig 
iron is all being speedily consumed or sold, which keeps the prices 
high and firm, so that best sorts are realising M. 60to 63 p.t. The 
foundries are not only well supplied with orders for the present, 
but others are in prospect to ny 4 them at work for a considerable 
time longer. The tendency of the wrought iron market is satis- 
factory, and demand has increased for over the eastern border. 
Common bars and heavy sectional sorts, as girders, have the pull 
just now, but plates are also in full request, and the late increase 
in price was warranted. Present list prices are—merchant bars, 
M. 140 to 142°50; best sorts, 155 to 165; and coke plates, 165 to 
175 p.t. at works, The splendid barvest in ee ee has 
caused the iron trade there to be buoyant all round, and black 
sheets have been raised 50 sh. p.t., in consequence of the important 
Reschitzaer Works of the State Railways having joined the sheet 
iron convention. Neither in Belgium nor in France has the condi- 
tion of the iron markets improved or changed from last week. 
There is neither alteration nor improvement in the tone of the 
Rhenish- Westphalian iron market, and there is no stronger demand 
for either crude or finished iron than sometime back. However, 
it is considered this dull tone can only be temporary, as the 
outlook on all the other markets of the world has become far 
more cheerful than it was. This state of isolation, as it were, is 
rathercurious, unlessthe host of conventions have caused atemporary 
dead-lock in all speculation ; or again, the works are laid out and 
worked on too large a scale for the country; for, to do a large 
export business, a numerous mercantile marine and plenty of docks, 
handy to the industrial centres, are absolutely indispensable, which 
fact seems to have been overlooked in hurrying to create a large 
iron-making plant; or, what is perhaps the most probable 
solution of all is that, the works are content to sell a smaller 
quantity at a profit inland at convention prices rather than 
do a larger business abroad, in face of competition, without 
any remuneration at al', and most likely at a loss, for 
which nobody ought to blame them. But here comes in 
the puerile sentiment of wishing to be thought as big as one’s 
neighbours in the iron and steel branch in the world’s markets as 
wellas at home. One authority explained the shrinkage of export 
trade, at the engineers’ meeting at Hamburg the other day, by the 
coal and ironstone in England being so near together that there a 
ton of pig iron only had to bear 10, while in Germany it had to 
bear 30 per cent. carriage; but that gentleman forgot to mention 
the higher royalties, the differential railway rates, and much higher 
wages we have to pay as a counterpoise. Moreover, this state of 
things existed last as well as this year, when our exports were not 
increasing so rapidly as theirs are decreasing now ; so that argument 
will not hold water fora moment. Both in the Siegerland and Nassau 
all the output at the mines finds easy sale at unchanged prices, 
and there is no alteration in demand or prices of the Lorraine 





entertained, now the syndicates have begun to operate, that more 
life will be put into this article. The steel works jog on in the 
accustomed plodding fashion on railway material as it drops in, 
much cannot be said to be doing for abroad. At the last 
tendering for the Baden State Railways M. 121°50 p.t. free 
Manheim was the lowest tender for steel rails, no forei 
house making any offer. In spite of the many and persis- 
tent announcements which have appeared in the papers, in 
this country and elsewhere, it may be remarked, upon the very 
best authority procurable here, that up to the present the negotia- 
tions concerning the re-establishment of the International Rail 
Convention are by no means so near a satisfactory conclusion as 
has been so repeatedly stated; on the contrary, there are some 
difficult points of principle still to be overcome. e foundries and 
machine shops continue steadily employed ; and the same may be 
said of the wagon works, There seems to be enough locomotives 
in the world just now, for seldom are tenders for them now heard 
of. The current list quotations are per ton at works:—Good 
merchant bars, M. 125 to 127°20; some brands higher; angles 135, 
hoops 132°50 to 135, steel billets 135, girders 122 to 127, boiler 
plates 170, tank quality ditto 150, thin sheets 150, thick steel 
plates 145 about, light steel rails 115 and higher. 

Another chain-making factory is being erected at Duisburg, 
Rheinland, which makes the third in that town. At present these 
will not affect the northern trade much, but it will be well for those 
it concerns in England to be on the alert. 

A draughtsman, who had been twenty-five years in the service of 
Krupp, at Essen, had received several pecuniary rewards from him 
and was in his confidence, has just been arrested for offerin 
his services to Messrs. Armstrong, Mitchell, and Co., in which 
case he would have divulged Krupp’s manufacturing secrets, 
against which offence a law is in force in this country. As might 
be expected from such a firm as the Newcastle one, supposing 
even this man could have enlightened them, they ignored his 
letter and enclosed it to the Essen firm. He has been let out of 
prison, but will be tried before a criminal court. 








LAUNCHES AND TRIAL TRIPS. 





A FEW days since there was launched from the yard of Messrs. 
Raylton Dixon and Co. a paddle ferry boat, which has been built for 
the Middlesbrough Corporation, intended for the service between 
Middlesbrough and Port Clarence, and arranged for the conveyance 
of passengers and horse and cart traffic. e vessel is of the follow- 
ing dimensions:—Length, 99ft. 6in.; breadth, 30ft. 3in.; depth, 
6ft. 9in. She has a large house on deck for Les with a 
promenade deck on top. Her engines, which are by Messrs. West- 
garth, English, and Co., of Middlesbrough, will have two cylinders 
of 26in. diameter by 42in. stroke. On leaving the ways she was 
gracefully christened the Erimus by Miss Mildred, daughter of the 
chairman of the Ferry Committee. 


On Saturday, the 8th inst., the s.s. Equity, which has been built 
by Earle's Shipbuilding and Engineering Company, Hull, for the 
Co-operative Wholesale Society, of London and Baw o Pg ke., 
for their continental and general trade from Goole, was taken down 
the Humber for the purpose of undergoing her official trial. A 
large party had come over from Manchester with the intention of 
ony sg the ship, and anticipated a p) t excursion, but in 
this they were disappointed, owing to the rough state of the 
weather, which quite prevented any satisfactory trial being made. 
The vessel was fally aden ready for going to Hamb on her 
maiden voyage, and the average of the run was a speed of about 12} 
knots, but it is confidently expected that better results will be 
attained when on her station. 


The s.s, Tangier, which has been completed in an exceptionally 
short time after her launching, was rex 20 out on Wednesday on 
her trial trip, from the om of Messrs. Doxford and Sons, of 
Sunderland. The e"¥ dimensions are:—Length, 265ft.; 
breadth, 37ft.; depth, 18ft. 6in.; with cellular bottom fore and 
aft. The vessel will carry 2600 tons dead weight upon 18ft. 
draught, and is, therefore, specially suited for the Black trade ; 
but she is also of sufficient size to compete in the general trades. 
The engines are triple expansion, with three cranks in line, the 
cylinders being 2lin., 33in., and 54in. diameter, with a stroke of 
36in., working at a boiler pressure of 1601b. The bridge being 
carried as far forward as the foremast, leaves her very little well 
remaining ; and the crew are berthed under the forward part of 
the bridge, the engineers’ accommodation being in the aft part of 
the bridge close by the engine-room. The revolutions, with full 
steam of 1601b. and at ballast drafts of 7ft. 2in. and 9ft. llin., 
were 864 mean per minute, the vacuum being 25in., and the mean 
speed on the measured mile 11°28 knots, with a total indicated 
horse-power of 1050, the engines running smoothly and well. The 
vessel was built to the order of Messrs. Lamplough and Co., Lon- 
don, under the specification of Messrs. er Baggallay and 
Johnson, and has been purchased for the Angier Line, 


On Monday, the 10th inst., the new oil steamer, Caroline Robert 
de Massy, built by Messrs. R. Craggs and Sons, shipbuilders, of 
Middlesbrough, went out on ber trial trip. Her dimensions are as 
follows :—Length, 264ft. 6in. over all ; width, 37ft.; depth moulded, 
19ft. 24in. She is fitted by Messrs, Westgarth, English, and Co., 
of the same port, with engines having three cylinders, 20in., 33in., 
and 54in., by 36in. stroke. Her complement of carge will be three 
kinds of oil, in all about 2150 tons ; and 230 tons of bunkers. The 
ship is arranged in convenient partments, which are capable of 
pees emp d discharged by two Tangye duplex pumps, each rated 
at 100 tons per hour. She is fitted with the electric light through- 
out by Messrs. Holmes, of Newcastle. The steamer went north 
with her oil tanks filled with water, and ran inst a strong gale 
and sea, the measured mile off Whitby, realising a mean loaded 
speed of 94 knots; and afterwards a run was made of two hours 
nine minutes, during which she did the twenty-one miles course on 
a consumption of 10'tons. She then returned to Middlesbrough 
and docked to receive coal. The vessel proved a fine sea boat, and 
although the weather was extremely unfavourable for a speed and 
consumption test, all parties interested were highly satisfied with 
both ship and engines. The latter worked admirably, and so 

















tt Spieg is stiffening up a little, in q of 
some larger orders for high grade qualities on American acccunt 
having come to hand, while more are expected if the negotiations 
going on lead to business. The 10 to 12 p.c. grade is still noted at 
M. 53 p.t. It may be said that, with the exception of basic pig 
perhaps, the crude iron trade is very dull. There is only a 
moderate hand-to-mouth business in forge pig, and where there is 
a slightly better demand it is not sufficient to affect the market in 
any way, so prices remain unchanged. Bessemer, as before, is 
neglected, basic is rather more animated, while there is no 
change to note in Luxemburg forge. In August in this dis- 
trict the output was 116,947 t., 19,115 foundry pig, 3493 hema- 
tite, 15,669 Bessemer, 42,953 basic, and 35,807 t. forge pig. The 
sales amounted to 49,684, and the consumption at works to 
64,342 t. The wrought iron trade shows a rather more lively 
tendency both in inland and foreign sales, and contracts for the 
fourth quarter are being negotiated. The price offered at a late 
tendering for a small order of 170 t. of bars was M. 115 p. t., while 
the convention list price is 125 to 12750 ; so much again for con- 
ventions so long as outside works exist. It is not likely, though, 
that any lower prices will be fixed for the coming quarter by the 
ae at its next —. ane mills a meen iron for 
uilding purposes, especially girders, are still very busy ; hoops are 
in no better condition than last week, and of Mise A Re ae is 
nothing cheering to report, except that attempts are being made to 
revive the old ring, which should not be very difficult consideri: 
the small number of mills engaged specially in this branch. All 
the mills are fully engaged on plates, and prices are very firm, 
while the sheet trade is not active at all, though strong hopes are 





thly that during the whole run of ten hours without stopping 
not a jet of water was used. The vessel is owned by the builders, 
and is chartered to M. A. Andre fils, of Paris, for four years, to 
carry oil from Batoum to various ports in France, &c. She sailed 
on Thursday morning for Batoum, under command of Captain 
Barclay, late of the s.s. Fergusons, which steamer has been carry- 
ing oil in bulk for some three years, 


The steamer Hydra, which was launched some time ago from the 
yard of Messrs. W. H. Potter and Sons, went down the river 
on September 18th for the official trial of her machinery. The 
engines are triple expansion, three cranks, having cylinders 17in., 
29in., and 46in. in diameter, with a stroke of 30in. The machinery 
has been supplied and titted by Messrs. David Rollo and Sons, 
Fulton Engine Works, the engines being of their well-known 
design. ey have built-up crank shafts, steam reversing gear, 
and all the latest improvements for the economy of fuel and stores. 
The boiler is entirely of steel, and built under the supervision of 
the Board of Trade for a working pressure of 1601b. per square 
inch. It is 14ft. 9in. mean diameter, by 11ft. 7in. mean length, 
and has four furnaces 36in. diameter. The heating surface is 
2200 square feet, and the firebar area 72 square feet. On the trial 
the machinery gave every satisfaction, working with great smooth- 
ness, the engines running 93 revolutions, developing 800 indicated 
horse-power, the steamer making a mean of ak knots per 
hour. The dimensions of the vessel are :— h, 240ft.; breadth, 
34ft., and depth of hold, 16ft. She has been built for the Oceanic 
Steamship Company, to the order of Mr. Alfred Holt, of Liverpool, 
and to the Fag eee and under the personal supervision of Mr. 
Spenser Wyles, the company’s engineer. 
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NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 
Continental Public Works Association, Limited. 


This comaany was tered on the 10th inst. 
with a capital of £10,000, divided in shares of £1 
each, to carry on business as builders, miners, 
shipowners, shipbuilders, merchants, engineers, 
contractors, concessionaires, agents, financiers, 
and dealers in every description of plant, mate- 
rial, and property used in connection with engi- 
neering works or otherwise. The first subscribers 
are: iii 
A. G. Adams 41, Coleman-strect, E.C., clerk 1 
H. Cox, 8, Wharton-street, Lloyd’s-square, engi- ‘ 
J. 3, Chadborn, Bower's Farm, Harpenden, clerk 1 
A. J. Collins, 31, Knowle-road, Brixton, 8.W., 
Rg Valentia House, Stockwell Park- 
road, 8.W.,accountant .. .. .. .. . « 
R. W. Mowbray, 23, Maxwell-road, Moore Park- 
road, 8.W., secretary toacompany .. .. .. 
J. A. Fowler, 111, St. John's-road, St. John's, 
8.E., manager of acompany.. .. .. .. « 
The number of directors is not to be less than 
three, nor more than seven, whose remune- 
ration shall be such sum as the company in 
general meeting may determine. Most of the 
regulations of Table A of the Companies Act, 
1862, apply. 


1 





English Light Railways Company of Holland, 
Limited. 


This company was registered on the 11th inst., 
with a capital of £50,000, in £5 shares, to con- 
struct and work light or other railways and tram- 
ways in Holland and Belgium. The subscribers 
are :-- 


Shares. 
FE. Terraneau, C.E., Kingston Hill.. .. .. .. 1 
J. F. 8. Cridland, 17, Bedford-row, solicitor.. .. 1 
H Cox, 8, Wharton-street, Lloyd-square, engi- 


neer io s6 Se 64, 40 on fe8 aa 1 
J. B. Crosley, 189, Cannon-street .. .. .. 1 
J. B. Fryer, Maryland Point, E., contractor 1 
J. W. Crosley, 76, Gower-street.. .. oa 1 
H. F, Schomerus, 17, Bedford-place oe 1 


The number of directors is not to be less than 
three, nor more than five; qualitication, fifty 
shares; the subscribers appoint the first and act 
ad interim ; remuneration, £300 per annum, to be 
divided as they may think fit. 





Jones Brothers, Limited. 


This company was registered on the 11th inst., 
with a capital of £10,000, in shares of £10 each, 
to acquire from George Thomas John Kenyon 
and James Griffin Jones the business of iron- 
masters and blast furnace proprietors, at present 
carried on by them under the firm of Jones 
Brothers, at the Green-lane furnaces, Birchills, 
Walsall, in the county of Stafford. The first 
subscribers are :— 


. 


Shares. 

*G. Jones, North House, Walsall .. .. .. .. 
*T. Jones, Cawney Bank House, Dudley .. 
*J. K. Jones, Cawney Bank House, Dudley.. 
*J. G. Jones, Cawney Bank House, Dudley.. 
E, A. Jones, Cawney Bank House, Dudley .. .. 
- P. sam Faia “ge — oo ee 
|, e, e, room: vi 

Wervetuediine ipa _ * ve _ we 

The first directors are the subscribers denoted 
by an asterisk; the qualification shall be the 
holding of fifty shares in the capital of the com- 
pany; the remuneration shall be the sum of £150 
per annum, 






ee 


North Mexican Milling and Mining Company, 
emited, 

‘This company was registered on the 7th inst., 
with a capital of £200,000, divided into 200,000 
shares of £1 each, for acquiring and working 
gold, silver, and other mines in the Republic .of 
Mexico, and the houses, mills, plant, and effects 
belonging to the same. The first subscribers are: 


Shares 

G. S. Tate, Park-road, Upton Park, E., 
Ea area eee 
PW. - eames 103, Fenchurch-street, E.C., mer- 
eR SSE eae eer ene 
F. Tallack, Windsor-chambers, Great St. Helen's, 
OS. rere rn 
W. H. Simmons, 20, St. Helen’s-place, E.C., clerk 
C. R. Jones, 39, Elthiron-road, Fulham, 8.W. 
3.0 Dechives aes, a Ee 
. W. Dew 473, Liverpool-road, Islington, N. 
V.C. Frese, 8, Cowley-road, Brixton, 8.W., 

er oo oe P . 


~~ 


— et 


- + 98 08 08 oe 


The number of directors is not to be less than 
three, nor more than five; qualification, 500 
shares; the first directors are to be appointed by 
the subscribers to the memorandum of association ; 
the remuneration to the directors is to be £600 
per annum for the first two years, and in the 
third and subsequent years the sum shall be 
£1000, to be divided as they may determine, 


Normanton and Company, Limited. 


‘This company was registered on the 10th inst., 
with a capital of £6000, in £100 shares, to acquire 
the business of ventilating engineers carried on 
- Mr. T. Guest Normanton and Seymour Edward 

ajor, at Barrow-in-Furness, together with cer- 
tain patent rights relating to ventilation. The 
subscribers are :— 


. Shares, 
*T. G. Normanton, Barrow-in-Furness, architect 23 
*S. E. Major, Barrow-in-Furness, solicitor .. .. 17 
A. Carmichael, M.D., Barrow-in-Furness .. 





2 
A. Gray, M.B., Dalton, Barrow-in-Furness .. .. 
i Thompson, 1, New Inn, Strand, soli- 
C.F. C . 68, Porchester-terrace, W. 1. 1.1 
8.,L. Mumford, 1, New Inn, solicitor’... 3. 7.1 


The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
scribers denoted by an asterisk, 





Sheffield Telephone Exchange and Electric Light 
Company, Limited, 

‘This company was registered on the 11th inst. 
with a capital of £60,000, in £10 shares, to pur- 
chase from John Tasker, of Sheffield, the good- 
will of the Sheffield Telephone Exchange and the 
Rotherham Telephone Exchange, and also the 





electrical business carried on by him. The sub 
scribers are :— 

Shares. 
*J. Tasker, Sheffield, hant and f 











WT. be ise ce. Od ee 40 ee we edt ee 1 
*J. Gamble, Sheffield, merchant and manufac- 
MT. 66 es 5b, ae as 06.90. 40. 00.80 1 
*G. Senior, Sheffield, hant and facturer 1 
J. Burdekin Jackson, Sheffield, merchant and 
SOOURONNEN 0 00 6c. an. 09, 06 06° «@ 1 
*G, Franklin, Sheffield, chartered accountant .. 1 
J. Jonas, Sheffield, hant and facturer 1 
J. F. Smith, Sheffield, timber merchant we 1 


The number of directors is not to be less than 
three, nor more than six; qualification, twenty 
shares; the first are the subscribers denoted by 
an asterisk, and Mr. William Tasker; remunera- 
tion, £300 per annum, to be divided as they may 
determine, 





Tobin's Patent Ventilating Company, Limited. 


‘This company was registered on the 6th inst., 
with a capital of £2000, in £1 shares, to purchase 
or acquire, work and develope the patent No, 9184, 
for an ‘‘Improved system of ventilating dwellings 
and other structures;” to carry on the business of 
manufacturers of ventilators and all articles used 
in the manufacture thereof. The tirst subscribers 
are :— 

Shares. 
J. 8. Fleming, 71, Paragon-road, E., clerk .. .. 
H. D. Braun, 74, Edgware-road, W., clerk .. 
F. Bergmann, 28, Wilson-street, E.C.,clerk.. .. 
G. Richardson, 81, Lorrimore-street, 8.E., engi- 

Cee. 68.00. BO. 66. 20 66 @6. O69. 6% de 
J. E. Figg, 32, St. Mary Axe, E.C., printer... .. 
A. Steer, 11, Durham-place, W., consulting engi- 

neer a. 86 se ee bc 26 Be a re ae 
W. Osborn, 41, Cathnor-road, W., stationer.. 

Registered without special articles, 


1 
1 
1 
1 
1 
1 
1 





Universal Barrel Company, Limited. 


This company was registered on the 6th inst., 
with a capital of £20,000, in £1 shares, to adopt 
and carry into effect an agreement dated the 3rd 
September, 1888, made between the London 
Paper Barrel and General Waterproofing Com- 
pany, Limited, of the first part; Herbert Sangui- 
netti, of the second part; James Roper Thaine, 
of the third part; and Leonard John Woodman 
—as trustee for this company—of the fourth part; 
and to acquire the patents and patent nghts 
therein mentioned, The first subscribers are :— 


Shares. 
G. F. Barker, The Hall, Bushey, Herts.. .. .. 1 
L. Jacobs, 2, Leadenhall-avenue, E.C., merchan 1 
H. Sanguinetti. Amber House, St. John’s Wood- 
road, Regent's Park, N.W. .. .. «2 os « 1 
J. R. Thaine, 147, Bridge-road, Battersea, engi- 
neer a ar ie Oa ee ee ae = 1 
L. J. Woodman, 9, New Broad-street, E.C... .. 1 
A. G. Trew, 9, New Broad-street, E.C., ac- 
EY '24- ae ph. ae Wk ae oh oe, 6 1 
A. Brogden, J.P., 9, Victoria-chambers, West- 
Ws 06 08 de 6s oe Ge te 1 


The number of directors is not to be less than 
three, nor more than ten. Most of the regula- 
tions of Table A apply. 


United Kingdom Switchback Railways, Limited. 
This company was registered on the 12th inst., 
with a capital of £60,000, in £1 shares, with the 
idea of erecting and fitting up switchback or 
gravitation railways. The subscribers are liable 
for £1 each :— 
Shares. 
*A. Pickard, Beckenham, engineer Kika aa aco 
*J. H. Sams, 7, Edith-villas, West Kensington, 
engineer ci whch Ame eee nel. eh. ae ke 
*V. A. Applin, 56, Warwick-road, S.W., solicitor 
*R. L. Barnes, Hackney Wick, manufacturer 
*W. A. Mitchell, Grenville. Upper Clapton .. .. 
2 18, Buckingham-road, Kingsland, : 
cler Remake ith el eens wan, ee ioe 
C. Mountcastle, 35, Church-road, De Beauvoir 
Town, N., secretary .. 20 cc se ce ce oe 1 
The number of directors is not to be less than 
three, not more than ten, the first being the sub- 
scribers denoted by an asterisk ; qualification, 100 
shares of £1, or corresponding amount of stock, 
Their remuneration is arranged to be £1000 per 
annum. 


at tt tet 








REPORT OF THE METER-TESTING 
COMMISSION, BOSTON, 1888. 


Tuis report, while not covering the whole ground, 
is the result of an honest effort to get exact infor- 
mation on an important and difficult subject, and 
does credit to its authors. The circular issued to 
manufacturers announced that tests would be 
made to determine tbe obstruction to flow caused 
by each meter, the accuracy of measurement 
under various conditions, the durability, the 
liability to derangement, the materials used in 
construction, and the effect of wear and corrosion 
for accuracy of measurement. Twenty-six meters 
in all were tested. The arrangements were such 
as to give “six sources of initial pressure” and 
eight sizes of discharge orifice, with the orifice at 
five different elevations. The report gives in 
tabular form the record of forty-one variations in 
condition. The water in the tests for accurac 
after awe | the meter was discharged into a tan 
and weighed, an electric automatic shut-off being 
used. The tables are photo-lithographs of the 
— record sheets, and show the various gauge 
and meter readings, the duration of the trials, 
the temperature of water, the tank measurements 
corrected for temperature, the time needed to 
pass ten cubic feet, the flow per minute, the per- 
centage of decrease in flow due to the resistance 
of the meter, the ratio of the meter record to the 
tank measurement, and the percentage of error. 

After the test for accuracy, each meter was run 
continuously until 75,000 cubic feet of water had 
passed, this being equivalent to about two years 
of ordinary service for fin. meters. Having 
passed this test, a second accuracy test was made 
to determine the effect of continued service. 
Notes were also made as to the effects of corrosion 
as to head required to start after a stoppage of 
ten days, the effect of reversing the meter, Xc., 
The highest initial pressure available was 461b., 
oe the greatest elevation of discharge orifice 

t. 

In the examination of results various meters are 
rejected for reasons as follows:—Excessive wear 
or destruction of working parts, stoppage by 
obstruction or corrosion, excesssive loss of head of 





water in passing through meter, irregularity of 
action, lightness and bad design of parts and 
complication in design. 

OF rotary meters tested these are named as 
worthy of confidence:—The Crown, the Hersey, 
and the Shedd; of double-piston meters, the 
Union Duplex, the Boston Waterworks, and the 
Worthington Improved ; and of eee the 
Frost, the Hood No. 1, and the Star No. 8. The 
report shows clearly that a meter suitable for one 
set of conditions is not necessarily good under a 
different set. 

Recommendations are made as follows :—Rapid 
moving piston meters should not be used under 
pressure above 50 Ib. without better provision for 
receiving the blows of the piston than is now 
made. Horizontal pistons if rotating freely wear 
more uniformly thanif confined. Pistons of large 
diameter in proportion to length are liable to 
diagonal wear. Where pressure on ends of 
pistons is for any reason not uniform a similar 
wear occurs, Slide valves need a large bearing 
surface and should be made of hard material ; and 
curved bearing surfaces are objectionable. Gvod 
design of the register is essential, and it would 
be well if the actual length of piston travel could 
be recorded. A large percentage of error under 
small discharges is not seriously objectionable if 
the meter is otherwise reliable. Attachments 
should be so sealed that they cannot be tampered 
with, and undetachable strainers should always be 
used. The importance of good design is dwelt 
upon as being essential to the prevention of undue 
loss of head. 

In making the durability test, 24 meters were 
attached to the same 6in. water main, and a test 
by pressure gauge showed that the difference in 
pressure at the first and last of the series amounted 
to ths of a pound, although there was a con- 
siderable reduction in static pressure at the first 
meter, 

The report is signed by L, Frederick Rice, 
Charles Carr, and L. M. Lewe, Commissioners. 








ON THE SEPARATION OF IRON 
COMPOUNDS FROM DRINKING 
WATER, AND THE REMOVAL 
FROM IT OF SULPHURETTED 
HYDROGEN.? 

By F. Karner, of Charlottenburg. 


SUCCESSFUL attempts have been for some time 

st in progress to free the water of Charlotten- 
from iron and sulphuretted hydrogen, and 
the author considers that an account of the simple 
process adopted there may interest others where 
similar conditions have been found to prevail. 
The Charlottenburg Water Company took over 
the bankrupt undertaking of the Westend Com- 
pany in 1878. The latter concern, which had 
failed in 1873, had lost all sale for the water, 
owing to its uselessness for domestic purposes. 
An account is given of the early history of the 
Westend Company, which derived its supply from 
numerous tube wells, varying from 90ft. to 125ft. 
in depth, sunk through a stratum of clay from 
3ft. to 16ft. in thickness, situated from 50ft. to 
65ft. below the soil, into a deep bed of water- 
bearing gravel. These borings were connected 
together by underground syphon conduits, which 
brought the water from sixteen of them into one 
common sump, from which the water was pumped 
into the rising main, and so into the compensa- 
tion high-pressure reservoir on the Spandau-road. 
The general arrangement of the works is explained 
by reference to a plan, As the pipe system for 
the distribution was gradually extended, in con- 
sequence of the small quantity of water used in 
certain streets, the introduction of dead ends, 
and the possibility only in certain cases of a blow 
through, the water stagnated, and as, in common 
with all the local surface waters, it was rich in 
iron, a partial decomposition of the carbonate of 
protoxide of iron took place, causing turbidity 
due to the formation of the hydrated oxide of 
iron. Moreover, when the supply was first drawn 
from the mains in the morning there was a marked 
smell of sulphuretted hydrogen, which occasioned 
frequent complaints on the part of the consumers. 
The fact that, on the admixture of the water with 
air, the smell of this gas disappears, and that a 
separation of the iron compounds takes place, led 
the company, in the autumn of 1886, to attempt 
an artificial aration of the water. This was at 
first carried out as follows:—The water was raised 
from the sump by a centrifugal pump into a ring- 
shaped receiver, placed above it, out of which it 
esca in a species of waterfall, mixing freely in 
its descent with atmospheric air, admitted from 
the outside for this purpose. An important im- 
provement in the quality of the water was effected 
by this means, but the water was thrown into the 
vessel with such force as to splash over and per- 
manently wet the entire superstructure. In order 
to avoid this, the ring-shaped vessel was raised 
4ft., and was perforated with 1600 holes, each 
O-llin. in diameter, through which the water 
escaped in the form of rain into the reservoir. Pro- 
vision was made for the free passage of air through 
and through this artificial rainfall by means of 
side openings pierced through the masonry of the 
structure. Afterthese alterations had been carried 
out, the iron in the water, which at first amounted 
to 1°657 part per 100,000, sank to 0°36 part, and 
the obnoxious smell was entirely removed. These 
arrangements are shown in a diagram. These 
very favourable results have induced the company 
to extend their operations for the supply of the 
district outside Chasieteaines, situate between 
Berlin and Potsdam, and a lofty water tower has 
been erected on the Fichtenberg, at Steglitz, for 
this purpose, having at the top a reservoir with a 
capacity of 440,200 gallons. 








Tue “ Favier” ExPLostve.—This body is said 
to be free from danger, because when hested in 
the open air, or submitted to violent mechanical 
action, it does not detonate. It is unaffected by 
wide variations of temperature and by atmospheric 
influences; it detonates without flame, gives as 
products of combustion chiefly carbon dioxide 
and water vapour, and surpasses dynamite in 
power, 





1 “ Proceedings” Inst. Civ. Engineers, vol. xcii., 1888. 
2 “ Minutes of Proc.” Inst. C.E., vol. xc., p. 513, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners ‘of 
‘atents. 


Application for Letters Patent. 


When patents have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

8410a. Puriryine Metats, L. A. Groth.--(L. M. Pelle- 
grin, France.)}—8th June, 1888.—{Note.—This appli- 
cation having been originally included in No. 8410, 
dated 8th June, 1888, takes, under Patents Rule 23, 
that date } 


* * 
* 


ith September, 1888. 


7 SeconpaRy Batteries, E. G. Rivers, Somerset- 

shire, 

12,919. Square Moutpep Trunk Corner, E. Bates, 
Wolverhampton. 

12,920. Paper CoveReD Metat Tuses, C. Batson, Bir- 
mingham. 

12,921. Reapinc Macuines, 8. Mantle, Berlin. 

12,922. Draco for Looms, J. K. Caird and J. Stewart, 


Glasgow. 

12,923. CincuLar SwitcuBack Swine, W. H. Duncan, 
Coalbrookdale. 

12,924. Cummney Por or Top, J. Bradshaw, Preston. 

12,925. TaBLes for use on Boarp Snip, G. Vaughan, 
Newport . 

12,926. Narrow1nc or Wipenineo Hosiery, J. H. Bull, 
Nottingham 

12,927. Fit of Horse and Mute Co.ars, T. W. Hill, 

endon. 

12,928. Joint and Pin for Broocues, C. F. Gummett 
and J. Cook, Birmingham, 

12,929. CoupLine APPLICABLE to RaiLway VEHICLES, 
R. Hill, Lancashire. 

12,930. Bertus for Suips, &c., J. O. Holt, London. 

12,931. Dryina CLotHes, &c, M. Chambers, Edin- 


burgh. 

12 932. Rivet for Boots and Saors, H. Bamford, Not- 
tingham. 

12,933. Rorary Pumps, R. M. Simpson, Melbourne. 

12,934. HeaTinc Water, &c., W. J. Payne and A. J. 
W. Johnson, London. 

12,935. ELectricaL BurcLAR ALARM, A. Calipé, jun., 
London. 

12,936. MecHANICALLY Drivinc WHEELED VEHICLES, 
J. Martignoni, London. 

12,937. Recovery of Tix, &c., R. C. Thompson, 
London. 

12,938. Lanterns, H. L. Jewell, Liverpool. 

12 939. Borter Furnaces or Five, T. W. Duffy and W. 
J. Cousins, London. 

12,940. ArGanp Lamps, G. Barker.—(J. P. Bixby 
Canada.) 

12,941. Sappies or Seats of VELocipepes, J. Harring- 
ton and G. Meader, London. 

12,942, Curr and SLeEeve Protectors, J. J. Byers, 
London. 

12.943. Waterproor Lecoines, J. J. Byers, London. 

12,944. Leaornos, J. J. Byers, London. 

12,945. Fastenrncs, J. J. Byers, London. 

12,946. Fixinc Woopen Warnscots and CEILincs, T. 
Line and J. Daveney, London. 

12,947. DoucHEe Batu, H. H. Leigh.—(Z. Gudman, 
France.) 

12,948. PerTroLeuM Hort-arr Enorne, C. Wells, London. 

12,949. SELF-MEASURING Wine Tap, E. J. Thomas, 


mdon. 

12,950. FoLtprnc BrpsTeaps and Cnairs, A. Janssen, 
London. 

12,951. Digs for Rotiinc ArticLes of Metat, D. E. 
Kempster, London. 

12,952. MakinG ARTICLEs in Meta, D. E. Kempster, 
London. 

12,953. WaTER OVERFLOW ALAR\y, I. Clifford, London. 

12,954. Automatic CoupLixes, C. A. Jensen.—(J. 
Bounds, United States.) 

12,955. KeyHoies of Locks, A. J. Boult.-(F. Eiche, 
Germany.) 

12,956. Opentnes of Steam Boirers, T. Mudd, Liver- 


London. 

12,958. Cueck TiLxs, G. J. Courcelle, London. 

12,959. MECHANICAL CaLcuLaTor, J. Yates, Lond: n. 

12,960. AuTomatic O1LERs, J. T. Smith and D. Hender- 
son, London. 

i. Gear of Setr-actinc Mugs, O. Schimmel, 

ndon. 

12,962. FasTeninGs used as SLEEVE Liyks, C. Jackson, 
Birmin; 

12,963. TELEPHONE, J. P. Zigang, London. 

12,964. Destroyinc WEEDSs, C. Taylor, R. I. Murchison, 
and G. Sharpe, London. 

12,965. AxLE Boxes, O. Imray.—(G. 7. Evans and J 
Got, New South Wales.) 

12,966. Crutcnes, W. J. Donald, London. 

12,967. Horsgs’ bits, E. D. Adcock, London. 

12,968. Detacutne Boats, E. J. Hill, London. 

12,969. SorreNING and Puriryine Water, W. E. Law- 
rence, London. 

12 970. Preservine the SHape of Garments, C. J. H 
Gradisky, Lancashire. 


8th September, 1888. 


12,971. Putteys, G. and E. Smith, Thrapston. 

12 972. SuspenpING, H. E. Hiller, Withington 

12.973. Pipes for Smoxina Topacco, J. B. 
Sheffield. 

12,974. Pittows, A. Poitevent, Manchester. 

12,975. HIGH-PRESSURE WATER FILTER, W. McKenzie, 
London. 

12,976. State CLEANER, S. Washington, Manchester. 

12,977. StarTING or RestaRTING Tramcars, T. Charl- 
ton, London. 

12,978. Securine Nuts, &c., W. Byers, Gateshead-on- 


Duckett F 


'yLe. 

12,979. WasHInc and MancLinc Macuines, T. Brad- 
ford, Manchester. 

12,980. Hypravutic Jacks, G. C. Marks and D. T. and 
H. W. Young, Birmingham. 

12,981. REveERsING GEaR for Wasainc Macuines, T. 
Bradford, Manchester. 

12,982. OpviaTinc SponciINess in GuN-METAL SHELLS 
C. F. Cockshott and J. E. Jowett, Bradford. 

12,988. Cork and Drawer for BorT.gs, H. P. Fenby 
Leed 


8. 

12,984. Preventine the Spreap of Fire, G. Robinson, 
Manchester. 

12,985. StropreRING Bortries, Jars, &c., T. Sutcliffe, 
London. 

12,986. Gatvanic Pap for Curative Purposss, R. 
Cresswell, London. 

12,987. ASCERTAINING the PRESENCE of GOLD, &c., F.C. 
Noar, Manchester. 

12,988. GENERATING a Motive Power, F. G. A. Horst- 
mann, Bath. 

12,989. Heatine Arr, P. Littler, T. Haslam, and J. 
Moorcroft, Liverpool. 

12,990. Syrinces, J. Howlett, Hull. 

12.991. Rotter for Winpine-up Fasrics, R. Scott, 
Nottingham. 

12,992. Fisarna Rops, A. Morriss and J. Sandilands, 
Redditch, 

12,998. Wer Spinnine Frames for Fires, J. Barbour, 
Belfast. 

12,994. Toastine Forks, J. Glover, Wednesfield. 

12 995. Curtine CLay Emittep from Brick MacHINEs, 
R. Parry, Hoole. 

12,996. Boot Lasts, T. M. Rhys, London. 

12,997. VeLocipEepgs, V. P. Fevez, London. 

12,998. Lamps, W. H. Luther and E. M. Bayley, 


ow. 
12,999. Fire ExtinocuisHer, H. N. Morgan, Lon- 


on, 

13,000. ELectrric Batrerizs, T. M. Sargeant ard O, 
R. Swete, London. 

13,001. Woop, T, M. Sargeant and O. R. Swete, 
London. 
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13,002. Workine Sionat Apparatus, J. P. O'Donnell, 
London. 
L. B. Atkinson, Lon- 


18,008. CurTinc UoaL, &c., 
on. 

13,004. Cans, E. de Pass.-- (H. Tanalias and A. Coinet, 
rance.) 

13,005. Pyrometers, W. H. Grindley and W. 8. Hensley 


mdon. 
18,006. Savtrine orr Stream, J. H. Braidwood, Liver- 
1. 


pool. 

13.007. Examet or Varnisn, E. Hipwell and B. B. 
Hofmann, London. 

13,008. IncanpEscent Lamp, J. W. Oldroyd, London. 

= i, R. Holdsworth and H. Garland, 

ve! . 

13,010. Propuctnc a Fast Se.vace in Suit-vps, W. 
Emmett, London. 

13,011. Ferpina Paixntixc Macatves, T. W. Duffy, 
London. 

18.012. Macurnes for Gummrno Paper, &c., J. J. Allen, 
London. 

13,013. ApsustaBLE CHarr or Sroon, 8. 8S. Tillotson, 
London. 

13,014. Mecnanicat Toys, G. Cole and G, Lundberry, 


ndon. 
13,015. Frames of Dove_e Eye-crasses, W. L. Hosking, 


mdon. 
13.016. Exastic Burrer or Sprixa Trre, A. Samson, 


Priest, London. 

18,018. Scuspenpers, T. Walker, London. 

13,019. Surcicat Trusses, E. Edwards. —(G. Betry, 
France.) 

18,020. Botts or Fastentnes for Doors, A. Everton, 

mdon. 

13,021. TeLemeTerRs or RANGE-FINDERS, E. L. W. 
Haskett-Smith, London. 

13,022. Seep Dritts, A. and C. Lins, London. 

15,023. Gas Lamps, 8. Chandler, sen., 8S. Chandler, jun., 
and J. Chandler, London. 

13,024. Prosectites, G. Kynoch and H. A. Schlund, 
London. 

13,025. Lamps or Lanterns, J. H. W. Stringfellow, 
London. 

13,026. Heaters, F., M. J., and H. B. Farquhar, 
Lond: 


on. 
13,027. Fac-stmiIL—E Tececrapa, A. McK. Cochrane, 
London. 


10th September, 1888. 
13,028. Drrectine the 
H. Williams, Ww, 
13,029. Frere-escare Nets, D.' L. Brain, Ryde. 
13,030. RecuLaTine the VENTILATION of Main Drains, 
&c., F. F. Abbey, Huddersfield. 
13,031. Mountine the Crrcies of Compinc Macuines, 
Cc. and J. R. Hoyle, Keighley. 
13,032. TeLecrapny, G. Allan and J. W. Brown, Liver- 


Swirce Pornt on Raitways, 


pool. 

13,033. Weicninc Macurngs, R., E., and R. Watson, 
Bristol. 

13,034. Vetocrpepes, G. A. Schubert, Manchester. 

13,035. Erecrric Lamp-HoLpers, &c., C. M. Dorman 
and R. A. Smith, Manchester. 

13,036. Suspenpinc Curtatns over Bens, I. Chorlton 
and G. L. Scott, Manchester. 

13,037. Grixpixe Wire for Carps, W. Walton, Man- 


chester. 

13,088. Facrurtatinc the Firow of Execrriciry, G. 
Quarrie, Birmingham. 

13,039. Steam Generators, G. Rose, Glasgow. 

13,040. Wrspow Frames, H. McKibbin, Belfast. 

13,041. Scpports for Revotvine Fats in CARDING 
Exarves, 0. Kay, Bolton. 

13,042. Wasurne, &c., Clorges, T. Hammond and T. 

use, Manchester. 

13,043. Vevocipepes, A. Sharp, London. 

13,044. Hopupermic Syrinces, J. Binko, London. 

13,045. CLeantnc Hack e Prns, J. M. Greeves and T. 
Lucas, Belfast. : 

13,046. Swine for Cuitprey, J. T. B. Bennett, Bir- 
mingham. 

13,047. Stoppinc the Taxkiye-vp Morton of a Loom, 
W. H. Tootil and J. Snape, Manchester. 

13,048. Dress Stanps, A. Farey, London 

13,049. Divrpers and Compasses, F. Doélian.—({F. Mot:, 
United States.) 

13,050. GeNERATING ILLUMINATING Gas, 0. Langberg, 


mdon. 
13,051. Lamwp Burner, P. J. Foulon and G. B. Constan- 
tine, London. 
13,052. Hypraviic Cranes and Lirts, J. H. Shaw, 


on. 

13,053. Untversat Diats for Watcues, W. Demenga, 
London. 

13,054. Automatic Musica Instruments, R. M. 
Lowne, London. 

13,055. Lixincs for Hats and Capz, D. W. Wall, 


mdon. 
13,056. Gas Fines, H. C. Turner and H. A. Price, 
ondon. 
18,057. Gas-HOLDER GuipiInc Apparatvs, G. T. Livesey, 
mdon. 
13,058. AvuromaTic DeLtvery of CiGaReETTEs, T. W. Eve, 


mdon. 

18,059. Watt Biocxs for Bur_prnes, W. Jarvis, 
London. 

13,060. Diats for WeicHInc Macuines, R. J. Webb, 
London. 

13,061. TeLecraPHic, &c., Apparatus, J. Cerpaux, 
P. Borre, and L. Martens, London. 

13,062. Latch Neepite Kwyittinc Macuines, J. W. 
Watts, London. 

13,063. ELectrricat Inpicators, E. 8. Deanfield and C. 

ral , Croydon. 

13,064. Braces, L. Fourchotte, London. 

13,065. Locks for Doors of Rattway Carriaces, A. V. 
G. Worth, London. 

13,066. ARTIFICIAL Furr, &c, T. L. J. Quennesson, 
London. 

13,067. SunsHape Hanpxgs, A. E. Fritche, Londo: 

13,068. Heatinc Rartroap Cars, &c., D. D. Se 
London. 

13,069. Heatine RarLroap Cars, &c., D. D. Sewall, 


n. 
-wall, 


ndon. 

13,070. Propuction, &c., of CaLorine, B. Willcox.— 
(The Badische Anilin and Soda Fabrik, Germany.) 

13,071. Grixpinc and Po.isaine, T. Hunt, London. 

18,072. MeTaLLic ALLoyrs, B. Willcox.—(La Société le 
Ferro-Nickel, France.) 

13,073. VeLociPpeDE Lamps, G. H. Washbourne, 
London. 

13,074. Purirication of Gas, W. Kusnezoff, London. 

13,075. Speep Inpicator, F. Jacob, London. 

13,076. ELEecTricaL SIGNALLING APPaRaTUS, F, Jacob, 
London. 

13,077. BREECH-LoaDING Guns, O. Imray.—(W. Lorenz, 
Germany.) 

13,078. E.ectric Resistance Meter, U. E. Gutrin, 

mdon. 

13,079. SeparaTinc Macuines, N. W. Holt., London. 
—{Date applied for under Section 103 of the Patents, 
&c., Act, 1883, 9th March, 1888.} 

13,080. Packettinc of Paper and ENVELOPES, A. 
Biihler, London. 

ee, Curtinc or Sticine Give, &c., F. W. Scott, 


on. 

13,082. Box for PHotocraPpHic Piates, F. Barrett, 
London. 

13,083. RarLway Couptrnes, W. Reehl, London. 

13,084. Sucar, G. Adant, London. 

13,085. SusPENDER BuckLeEs, C. Voorhis and A. Shen- 
field, London. 

18,086. SHEDDING Mrcnanism for Looms, M. Macll- 
wraith and A. L. K. Gilchrist. Glasgow. 

cea for Rutinc Paper, H. A. Brissard, 


mdon. 
13,088. WaTER and other Motors, H. H. Lake.—(H. E. 
Trumble, United States.) 


11th September, 1888. 
13,089. Surrt, J. D. Burke, Gloucester. 





18,090. Packines for Enoines, H. G. Small, Man- 
chester. 
13,091. Forminc the Cases of Matcu-Boxgs, J. Rish- 
worth, Yorkshire. 
13,092. Boots, &c., F. G. Draycott, Leicester. 
13,098. Apsustinc the Lenotn of LeatHer Waist 
eLts, P. A. Martin, Birmingham. 
13,094. Dryina Wert Supstances, J. L. Coumes, Man- 
chester. 
13,095. Putteys, T. Gare, Stockport. 
138,096. FLusHine Cisterns, J. E. Rogers, Tipton. 
18,097. Tea Taste, E. B. Stanford, Tisbury. 
13,098. Stream Reavutatinc Vatve, W. Allen, Man- 
chester. 
18,099. Signa Lamps for Bicycies, J. Lucas, Bir- 
tmingham. 
13,100. Lamps, F. Poéger, London, and R. Readwin, 
South Wimbledon. 
13,101. Spray Lamps, G. 8. Grimston, London. 
18,102. Suspension of Bopres to WHEELS, A. C. Robin- 
son, Manchester. 
13,103. Carriace and TRAVELLING Rue, F. Schindel, 
ndon. 
18,104. Umprevias, A. Towers, Liverpool. 
13,105. Stace Act, W. N. Harradine, London. 
13,106. Wixpine Yarn, G. H. Holden and J, Ashworth, 
anchester. 
13,107. Fur Currixe Macuivery, H. Durselen, Man- 
chester. 
18,108. Fire Licuters, F. Fowkes, Manchester. 
13,109. WaTeRPROOF CLOTH GARMENTS, R. Coulter, 
Manchester. 
13,110. Guass ADVERTISING TABLETS, J. W. Courtenay, 
Newcastle-on-Tyne. 
— MALLEABLE Pipes, G. H. Lloyd, Sutton Cold- 
field. 
18,112. Prepartne Ensiiace, J. Bamber, London. 
13,118. Hanp Trucks, J. J. Hahn, London. 
13,114. Stanps for DispLayine Boots, W. Allan and R. 
A. Holmes, London. 
13,115. Brackets for DispLaytne Goons, W. Allan and 
R. A. Holmes, London. 
18,116. Macuine Botte Brusnes, C. H. Hoyland, 
Sheffield. 
13,117. KLEINPETER CompounD CastiNos, J. Kleinpeter, 
London. 
13,118. SicuTs for Fire-arms, A. Nicholls, G. R. Bun- 
nett, and E. C. Fiche, London. 
18,119. Jortine of Rartway Carriaces, T. J. and T. 
kmore, East Greenwich. 
13,120. ApsusTaBLE Cranks, G. H. T. Beamish, 
London. 
13,121. Rartway SicNatiina Apparatus, J. P. O'Don- 
nell, New Malden. 
18,122. ArmaTores, E. J. Paterson and C. F. Cooper, 


London. 

138,123. Oven, W. Hill, London. 

18,124. MusicaL InstrRUMENTS with TusuLaR BELLs, 
J. Harrington, London. 

13,125. Soprum, W. White, London. 

13,126. Evectrric Cais, W. H. Cutting, London. 

18,127. Strap Fasteners, E. Latham and E. A. Saw- 
yers, London. 

13,128. Evecrric Rattway SicNatuine, J. Irwin, 


mdaon. 
18,129. Fittration of Beerroor Juice, O. Bluhme, 


mdon. 
13,130. Gearrnc WINDMILLs, C. H. and W. Tuckwood, 
London. 
13,131. Water Heater, A. J. Boult.—(&. Gurney, 
Canada.) 
13,132. Rartway SiGNauinac, R. Thomson, sen., and 
R. Thomson, London. 
— Loapine Caces, H. Fisher and T. H. Bailey, 
maon, 
13,134. Sicnat Apparatus, A. J. Boult. —(H. E. 
Prannensteil, Germany.) 
13,185. TREATMENT of Skins, A. J. M. Bolanachi and 


‘os, London. 
13,136. Tapers, A. J. Boult.—(J. B. Armstrong, 
Canada. 


13,137. Courtine, E. Nunan, London. 

13,138. Musica Toy, F. A. Sommer, London. 

13,139. Boots, H. H. Lake.+{G. W. Copeland, United 
States.) 

13,140. Cuarrs, T. B. Blow, London. 

13,141. Heatinc Feep-water, C. E. Hudson, London. 

13,142. Guns, W. L. Wise.—(Z. R. von Skoda, Austria.) 

. Roiiers of Macuines, G. Paley, London. 

. Row1ne, L. Ewer. London. 

. Evectric Lamps, E. Béhm, London. 

. Barometers, E. M. Protheroe, London. 

13,147. Gas, L. Doms, London. 

12th September, 1888. 

PrRoPe.LLING Suips, H. Osborne, London. 

PsoTocraPaHic Pi.ates, J. W. Newall, London. 

13,150. WasHinc Macuines, G. Herschell, London. 

13,151. Loaprxe Veuicies, A. H. Blunt, Belton, near 
Loughborough. 

13,152. VeLocipepres, T. Ward and T. Edmondson, 
Warrington. 

13,153. WiTaHpRawinc Liquips, P. Molyneux, London. 

13,154. Batioons, T. M. y Perez, London. 

13,155. Gutters, W. Joynson, Liverpool. 

13,156. Stopper Fitting Macuine, W. Bruce and T. 
Ashmore, Liverpool. 

13,157. 

13,158. 


13,148. 
13,149. 


Hawnpves for Baas, &c., F. Evans, Seaforth. 
Heatino Buitprxos, J. Lawson, Bridlington. 
. Attoys, W. J. Morgan, Birmingham. 

. Gas Buryers, A. Hill, Birmingham. 

. Ratmtway Carr, H. Mould, Sussex. 

62. Croset, A. Kersten, Germany. 

. Lrstye Watts, W. Jones, Liverpool. 

4. Trays for Butcuer’s Meat, &c., W. Jones, 
Live 1. I 
13,165. [aowme, &c., Date of ADvERTIsING, R. Jones, 

‘irken! " 

13,166. Hanorne Fasrics on Frames, T. Norton and 
G. T. Hellewell, Leeds. 

13,167. Bakers’ Ovens, W. Jago, Brighton. 

13,168. Looms, G. Spencer, Bradford. 

13,169. Satots, C. W. E. Kolbe, London. 

13,170. Opgzntnc and Ciostne Far icnuts, J. Kaye, 
Bradford. 

13,171. Croraes Dryinc Rack or APPARATUS, P. 
Walker, Glasgow. 

13,172. Detiverinc Packaces on the Insertion of a 
Cory, D. Kidd, Glasgow. 

13,173. PentacrapH Tracinc Macuives, J. Bryce and 
A. Knox, Glasgow. 

13,174. Reteasinc Runaway Horses, J. Jackman, 


‘ord. 
13,175. Dyersc Fisrovs Marteriats, E. W. Heys.—(C. 
Vandermeirssche, France.) 
18,176. Surps’ Loe, J. Coulson, Elgin. 
13,177. Lavatory and WaTER-CLoseT Basins, R. Thom- 
son, Glasow. 
13. ao Dress and Broocn Pixs, H. G. Planner, 
mdon. 
18,179. Sprincs for Neepite Cases, &c., E. R. 8. 
Bartleet, London. 
18,180. Papiocks, W. H. St. Aubin, Bloxwich. 
13,181. Gas Reoutators, R. R. Beard, London. 
13,182. Repuction of Zinc Oxipes, C. A. Burghardt, 
Manchester. 
13,188. SHorrnc and Rovourne Horses, C. 8. Tomlin, 
mdon. 
13,184. Game, R. C. Mackay, Bristol. 
18,185. Mera Cisterns, J. King, Reading. 
—. Vatve for Enoivnes for Raisinc F iurps, A. 


we 

13,187. Rotiino and UNROLLING Maps, &c., T. P. 
Johnston, Glasgow. 

13,188. Lever for Movinc Rartway VEHICLEs, H. J. 
M 


arshall, Linslade. 
13,189. Raisine Beer, &c., T, Kennedy and J. Burnett, 


Ww. 
13,190. Stoprinc Devices for Twistinc Macuines, G. 
Josephy, London. 
13,191. ELectropes, E. M. H. Andreoli, London. 
13,192. ELecrropes, E. M. H. Andreoli, London. 
— Bieacuinc Paper Purp, E. M. H. Andreoli, 
mdon. 





13,194. Buxacninc Cuina Grass, E. M, H. Andreoli, 
ndon. 
18,195. SEL¥-ENCLOSING LeTrER-sHEET, &c., R. Bruno, 


mdon. 
18,196. SropPERING Bortries, Jars, &c., P. Briant, 


nmdon. 

18,197. Water Borries and Tor.et Jvas, J. J. Royle, 
London. 

18,198. Tarcers for Rir_e Ranors, A. Furniss, London. 

13,199. Vatves of Taps for Steam, &c., J. Hopwood, 
London. 

18,200. Guarps for Water Gavuaes, 8. H. Sturtevant, 
Sheftield. 

13,201. Tarer-proor Winpow, &c , H. C. R. Sharman, 
London. 

13,202. Apparatus for Lowerina Boats, F. Thomas, 
Dublin. 

13,203. Bicyc.e and TricycLe Sappies, F, 
Birmingham. 

13.204. Pressinc Hay, C. Duckering and W. Fox, 
London. 

13,205. Tosacco Pirr, T. E. Mansfield, Bristol. 

13,206. CaLoric Enaine, C. Wells, London. 

13,207. Manuracrure of Cans, Boxes, &., C. Wells, 
London. 

13,208. Incanpescent Evecrric Licuts, C. Wells, 
London. 

13,209. Hotpers for Umprecias, C. R, Bonne.—(F. 
Wolters, Germany.) 

13,210. Brooms, J. F. N. B. Simons and 8. Smith, 


Brooks, 


ndon. 
18,211. Virrgous Materiat for Pavine, &c., J. Rust, 
London. 
eee Extract of Hops, L. Groezinger, 
ndon. 
13,213. LawNn-TENNIS PoLes, W. U. Coates, London. 
13,214. Means for Savinc Lire from Fire, J. Corp, 
London. 
“ Evecrricat Batrerigs, W. Clark.—(Z. Maiche, 
rance.) 
13,216. Ratsinc Cream from Mux, W. H. Wells, 
London. 
13,217. Accorpions and Concertrinas, L. Liwenthal, 
London. 
13,218. Preventine CrystaLs in Batrerirs, E. L. Berry 
and F. d’Are, London, 
13,219. HorsesHoe Nats, J. Mueller, London. 
13,220. Manuracture of Burroy Boots, H. E. Randall, 
London. 
18,221. TeLepHones, G. F. Redfern.—(G. F. Shaver, 
United States.) 
18,222. Pap for Corn, A. E. L. Slazenger, London. 
13,228. ELecrricaL ALARM CLocks, G. Scarlett, Liver- 


pool. 
13,224. Pararrin and other Lamps, D. Dobson, Liver- 


001, 
18,235. ~~ gone Frame Movucpines, G. C. Soper, 
ive’ a 

13,226. Mrxcina Macutyes, H. Nye, London. 

13,227. Frecp Guns, W. R. Lake.—(Die Actien-Gesell- 
schast Grusonwerk, Germany.) 

13,228. Trix and other Meta Cans, &c., A. W. Macono- 
chie, London. 

13,229. Borr.e Socket for Bars, L. Maignen, London. 

13,230. Type-writino Macaines, A. J. Boult.—(0. 
Steuer, Germany.) 

13,231. Pumps, L. Roovers, Liverpool. 

13,232. Bevts, &c, F. 8. Bellhouse and J. Cookson, 
Manchester. 

13,233. Neepies in Looms, 8. Smart, R. Skirrow, and 
W. Simpson, London. 

13,234. Extractine Tix, L. A. Groth.—(0. Leprévost- 
Bourgerel and E, Pierron, France.) 

13,235. Gas Enoryes, J. A. Wanklyn and W. A. Byrom, 
London. 

138,236. SecrionaL Warpino Macuines, J. F. Kirk and 
F. Reynolds, London. 

13,237. Hotpino Bouts or Rivets, W. Murray, Glasgow. 

13,238. Mecuanicat Stokers, A. Thomson, Glasgow. 

13,239. Grarers, F. Melton, London. 

13,240. SuppLyinc WarTeER to Enoines, G. H. Cawthorn, 
Halifax. 

13,241. Proputsion, A. E. Penn and B. Riches, London. 

13,242. SuppLyinc Motive Power, G. 8. Simister, 
Manchester. 

13,243. Sroves and Cookinc Rances, A. Turnbull and 
J. Mathieson, Glasgow. 

13,244. ManTe.-preces, T. A. Knowles, Glasgow. 

13,245. Breakina, &c., Harp Susstances, J. G. Rich- 
mond, Manchester. 

13,24€. Umpretta Firtines, M. H. Golightly, Hartle- 


2001, 

isoa7. OsTAINING DIFFERENTIAL Motion, J. Heap, 
Manchester. 

13,248. Botries, D. Rylands, Barnsley. 

13,249. Pickers, A. Percival, Rochdale 

13,250. Hanoinc and ADJusTING MovaBLe Frames, R. 
Middleton, Leeds. 

18,251. ArracHinc Sprina Sipes to Boots, G. Neus- 
child, London. 

13,252. SappLes for Bicycies, &c., W. A. and J. T. 
Smith, Birmingham. 

13,253. CLeaninc Hack Le Pixs while in Morton, J. 
Gordon, Ballymena. 

18,254. Stanp for Howtprno in 
Goons, J. Davies, Birmingham. 

13,255. Steam Generators, T. Lishman, London. 

13,256. Diary, F. A. Lawrance, London. 

13,257. Trump Inpicator for CaRD PLayers, N. G. 
Hill, London. 

13,258. ANALYsING Prisms of PeTRoLocicat and other 
Microscopes, J. Swift, London. 

13,259. Mosaic Work in CrysTaLuine Gass, W. R. 
Pullen, London. 

13 260. SuspenpinG the Penputum of Ctiocks, J. C. 
Mewburn.—(A. Ezondi, Germany.) 

13,261. Hotpers for Tickets, &c., J. C. Mewburn.— 
(G. W. Miatt, United States.) 

13,262: Bowne or SHapinc Grass Borties, E, Dow, 

mdon. 

13,263. Workino Pressure Pumps, 0, Imray.—(W. 
Lorenz, Germany.) 

13,264. Gratin Brxpino Harvesters, W. MclI. Cranston. 
—(The Walter A. Wood Mowing and Reaping Machine 
Company, United States.) 

18,265. Ixpicatinc Lowness of Water in Steam 
Borxers, T. Northley, London. 

13,266. MovasLe Weicuinc Macutne, R. Turner, 
London. 

13,267. Beve.iine the Epogs of PHoroorapuic Carbs, 
F. Bishop.—(7. Monchau, France.) 

18,268. Domestic Fire APE, C. Brawn, London, 

13,269. Cricket Bats, W. H. Cook, London. 

13,270. Detacninc Sueets from the Rotts of Hor- 
ROLLING Macuines, H. 8. Stratham and A. O. 
Chudleigh, London. 

13,271. Hotpers for Cuamois, &c., H. H. Lake —(4. 
Veeder, United States.) 
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384,'718. CenrrirucaL Macurne, F. H. Richards, Troy, 
N. Y.—Filed May 3rd, 1888. 

Claim.—{1) In a centrifugal machine, the basket- 
shaft, combined with a movable step at its bottom, a 
universal joint at its top, and an elastic ball or balls 
for regulating the travel of the step, substantially as 
and for the purposes set forth. (2) Ina centrifugal 
machine, the basket-shaft, bined with a 1 
step at its bottom and a universal joint at its top, said 
step being mounted and arranged to travel upon a 
curved surface of which the centre is in the centre of 
the universal joint, and an elastic ball or balls inter- 

between the step and base, substantially as set 
orth. (8) In a centrifugal machine, the basket-shaft, 
combined with a movable step at its bottom, and an 
elastic ball or balls for regulating the travel of the 
step, the step mpm | mounted upon a curved surface, 
substantially as and for the purposes set forth. 





(4) In 
a centrifugal machine, the combination of the base 
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and the movable step mounted thereon, said base and 
step being provided with recesses for receiving an 


384,718 








elastic ball or balls, substantially as explained. 


884,775. Evecrro-macnetic Parcet CARRIER, J, C. 
Mengis, New York, N.Y.—Filed October 21st, 1886, 

Claim.—(1) The combination, with a tube centaining 
a guide or track and containing slots or air passages, 
of a car or carrier formed of a magnetic metal and 
adapted to slide or travel on said track, coils or helices 
surrounding the tube, and circuit-closing devices 
adapted to be operated by the movement of the carrier, 
whereby the coils are successively brought into and 
out of circuit, as herein set forth. (2) The combina- 
tion, with a longitudinally-slotted tubular guide pro- 
vided with interior longitudinal rails or guides, of a 
car or carrier of rmagnetic metal adapted to move on 
said rails or guides, coils or helices surrounding the 
tube, and an electric circuit, to one portion of which 
one end of each coil is connected permanently, and to 
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| 
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the other portion of which the opposite ends of the 
said coils are adapted to be conn successively by 
circuit-closing springs placed in the path of the carrier 
and adapted to be operated thereby. (3) The com- 
bination, with a tube containing a guide or track and 
a car or carrier adapted to slide or travel therein, of 
coils or helices surrounding said track, an electrical 
indicator, a circuit or circuits including the indicator 
and the coils, and circuit-closing devices adapted to 
be operated by the moving car or carrier, as and for 
the purpose set forth. 


384,869. Hammerino Macuinery AcrvaTep By Ex- 
PLosive Gasgous Mixtures, C. W’. Pinkney, Smeth- 
wick, County of Stafford, England,—Filed September 
26th, 1887. 

Claim.—(1) In hammering, stamping, punching, 
and like machinery actuated by explosive gaseous 
mixtures, the combination of a cylinder to receive the 
explosive mixture, a charging-piston and a hammer- 
piston located in said opheuar, and means, substan- 
tially as described, for adjusting the stroke of the 
charging-piston to vary the charge of the gaseous 
mixture drawn into the cylinder, and thereby regulate 
the blow of the hammer-piston, substantially as de- 





[384.869] 





scribed. (2) In a gas-hammer or like machine, the 
combination of the cylinder }, charging-piston a, 
hammer-piston ¢, relief-valve h, and cushion-chamber 
1, substantially as described. (8) In a gas-hammer or 
like hine, the bination of the cylinder 4, 
charging-piston a, guide ¢, lever /, link d, an weighted 
lever g g?, substantially as described. (4) In a gas- 
hammer or like machine, the combination of the 
cylinder b, charging-piston a, hammer-piston ¢, ex- 
haust-port p, stop q, lever /, link d, and weighted 
lever g, substantially as described. 
,956. Device For Makino Pcumpers’ Traps, A. 
Boll, Berlin, Germany.—Filed September 21st, 1887. 
Claim.—(1) In a device for making water traps and 
bends, sheathing or covering the surfaces of the slide 
or diaphragm or die with an anti-friction metal, sub- 
stantially as described in the f oing specification, 
and shown in the accompanying drawings. (2) Ina 
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device for making water traps and bends, the combi 
nation of a sheath slide e with the connecting rails g, 
shaft k, journals i, and lever m, substantially as de- 
scribed in the foregoing specification, and shown in 
the accompanying drawings. (8) In a device for 
making water traps and bends, the device for cpereting 
the slide or diaphragm ¢, c rised by the base- 
late a, connecting rails g, journals i, bearings /, 
lever m, and shaft k, substantially as described in the 
for ing specification, and shown in the accompany- 
ing drawings. 
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HOW GUNNERY QUESTIONS ARE SETTLED BY 
CALCULATION, 
No. Il, 
THE RESISTANCE OF THE AIR. 

In a former article we have pointed out that before 
approaching any practical question in gunnery, it is 
necessary to ascertain the muzzle velocity that can be ob- 
tained from any particular gun, consistently with safe 
pressures in the bore; once this is known, the work of 
many eminent men in different countries and at different 
times has contributed to the possibility of working out 
guonery problems with very great accuracy. But it is 
only of late years that our modern Mars has condescended 
to benefit by the teachings of his learned sister, and that 
the owl has been admitted to the counsels of the eagle. 
We have referred to the first ee of cannon in 
England, it may be verted or a moment, to glance 
at the early glimmerings of artillery science ; we need not 
go very far back to find the dawn. 
~ When the Honourable Artillery Company was founded 
by Henry VIIL., in 1537, by Royal Charter, the guild 
included not only those skilled in using the “ hand-gonne,” 
but also the long-bow and the cross-bow; nor was it till 
the reign of Elizabeth, that the first-named was esteemed 
the worthiest weapon. It is, therefore, not to be expected 
that much was known of artillery science, though appa- 
rently there were theorists in plenty. For example, Bourne 
writing in 1587, says, “I have seen a number of books 
that have been written concerning ordnance, but surely 
they that wrote them were not seen in any part of the 
mathematical science.” In truth, the mathematical 
theory of the trajectory, which has come down to us from 
those times, is extremely crude. Thus, it was thought 
that the projectile attained the highest point of its course 
by moving in prolongation of the axis of the bore. This 
was known as the motus violentus; it then curved slightly 
downwards, this was the motus mixtus; it then fell verti- 
cally, this was the motus naturalis. 

The worthy author of “ The Gunner’s Glasse,” William 
Eldred, master gunner, of Dover, writing in 1646, wisely 
passed all this speculation by. He had been a gunner since 
thetimeof Elizabeth ; and during his half century of experi- 
ence had kept a careful record of every shot he had fired, 
as well as of the conditions under which it was fired. At 
the end of that time he wrote a quaint but practical 
treatise, in which he included tables giving the range for 
each quarter degree of elevation, obtainable from the 
ordnance of the day. That this should be the work of a 
man to whose ears the twang of the bowstring was once 
a familiar sound, is very remarkable. To quote his own 
words, he says: “I have set down these tables for the 
good and profit of those that desire to be expert in this 
Neither have I troubled my readers with 
impertinent things, but have followed the truth in all 
things as neer as God and my fifty yeeres experience has 
directed me. .... I never could see in any other book 
any true table of Randons, nor any easy way to take a 
distance, for surely without this Leociehen, viz., the 
Randon or execution of the Peece and the distance to the 
Mark, a man may continue a blind Gunner all the days 
of his life.” These tables, even if inaccurate, form a 
distinct point of departure in artillery progress. 

But knowledge was rapidly growing. The same year 
saw the death of Galileo and the birth of Newton, and in 
good time mathematical research was to come to the aid 
of practical gunnery. Everything slowly improved, guns 
were better cast, powder was better made. Charles IT. 
was an enlightened patron of science in any form; but 
nothing sticks like a nickname, be it only pointed or 
alliterative, and we are so accustomed to hear about “The 
Merrie Monarch” and the “ Royal Votary of Pleasure ” 
that we are apt to forget that he founded the Greenwich 
Observatory and endowed the Royal Society. He took a 
great interest in his guns, and sometimes himself was 
present when the castings were made. Thus Dryden 
says in the “ Annus Mirabilis ”— 

‘Our careful monarch stands in person by, 

iis new-cast cannon furnace to explore, 

The strength of big corned powder loves to try, 

And ball and cartridge suits for every bore.” 
We here note that even in 1667 the size of grain was an 
important matter. The cartridge was an innovation, and 
as such, regarded with suspicion by all orthodox gunners. 
The usual method was to place the powder in the bore by 
means of a ladle; and the proper handling of the ladle 
and the sponge were matters of much moment to the 
gunners of the day. Eldred speaks of one as being com- 
mended and rewarded for his comely handling of these 
commodities, 

But as yet no one had considered the resistance of the 
air, nor regarded the existence of that medium around 
them, without which a bird could not fly and feathers would 
fall as quickly as stones. Galileo had evolved his paro- 
bolic theory on the assumption that the horizontal motion 
would continue the same as if there were no vertical 
motion, and that the vertical motion would continue the 
same as if there were no horizontal motion ; that is to say, 
as he himself pointed out, he neglected the resistance of 
the air, and assumed that gravity acted in parallel straight 
lines. He thus found the curve described by a projectile 
in vacuo, which theory gives a close approximation to 
fact in the case of heavy shell with velocities not exceed- 
ing 300 or 400 f.s.; yet its results deviate so widely from 
truth for greater velocities, that ranges as calculated by it, 
which exceed twenty or thirty miles, are found, in fact, to 
be only two or three miles. 

Some years later Newton took up the investigation, 
assuming that the resistance to motion varied as the 
velocity ; he, however, was careful to point out that this 
assumption was more a mathematical than a natural one; 
the natural law, in his estimation, being that.this resist- 
ance should vary as the ny op of the velocity. About 
this time it was customary for mathematicians to suggest 
to each other, the cracking of certain scientific nuts, by way 


conundrum to John Bernouilli :—To find the curve which 
a projectile describes in air under the force of gravity, 
and a resistance varying as the square of the velocity. 
Bernouilli not only solved this problem, but also obtained 
the co-ordinates to any point in the trajectory, on the sup- 
position that the resistance varied as any power of the 
velocity. But, as Montucla observed, “ La solution de ce 

and géomitre ne pouvoit étre utile pour la pratique.” 
5 fact, the co-ordinates were expressed as integrals of a 
most forbidding aspect, and Bernouilli’s work remained 
for many years a mere example of that mental gym- 
nastics in which men of science delight. Numerous 
other mathematicians, as Kuler, Legendre, Lambert, 
Frangois, and Poisson, have attempted to find the 
path of a projectile when the resistance of the air 
was supposed to vary as the square of the velocity. 
Their solutions did not, however, lead to any definite 
conclusion respecting the law and the amount of the 
resistance of the air. As we shall see later, the truest 
simple relation that can be stated for velocities used in 
gunnery is that the resistance of the air varies as the cube 
of the velocity. Assuming this law to hold good, Mr. 
Greenhill, F.R.S., a few years ago, by means of elliptic 
functions, integrated Bernouilli’s formidable expressions, 
and for the first time obtained the Cartesian equation to 
the trajectory; but this brilliant performance must also 
rank amongst the mathematical towrs de force above 
referred to. 

But while the peaceful mathematicians were weaving 
their airy webs of analysis in the quiet solitude of their 
closets, the wants of the noisy practical men outside made 
themselves felt: battles had to be fought and taxes paid, 
and from every pound of powder was demanded its full 
value. <A step in the right direction was taken when 
physical experiments were made the basis of scientific 
investigation. The earliest of these of any value were 
made by Robins, 1742, and by Hutton, 1785-91, the 
instrument being the ballistic pendulum, the invention of 
the former. It consisted of a massive block of wood, 
suspended from a horizontal axis. Against this block a 
shot was projected, the impact causing it to oscillate. 
From the amplitude of the first swing, the striking 
velocity was deduced by dynamical principles. 

As the resistance of the air can only be evaluated by 
finding the loss of velocity in passing over a certain 
distance; and as the ballistic pendulum allowed only one 
velocity to be measured for each round, it was necessary 
to fire a number of rounds, with the pendulum placed at 
one distance from the gun, and afterwards, having 
changed the distance between the gun and the pendulum, 
to fire another set of rounds, under as nearly as possible 
the same conditions. Thus anything like scientific 
accuracy was very difficult to obtain, besides which the 
weight of the experimental shot was limited; the heaviest 
employed in the latter set of experiments was a 6-pounder, 
and the weight of the pendulum was gradually increased 
from 500 Ib. to 1800 Ib. 

In 1839 and 1840 further experiments were carried out 
at Metz by MM. Piobert, Morin, and Didion; but later 
experience has shown that their results were no improve- 
ment on those obtained at the end of the last century, and 
of the two, Hutton’s determinations were the more 
accurate. In 1840 Professor Wheatstone proposed that 
electricity should be used in ballistic experiments; and a 
few years later Colonel Konstantinoff, of the Russian 
artillery, proposed to M. Breguet, of Paris, to construct 
an instrument for him which should help to determine 
the resistance of the air. The instructions he gave reflect 
great credit on their proposer, as they at once go to the 
root of the matter. What he demanded was “an instru- 
ment which could record thirty or forty successive obser- 
vations, separated by very small intervals of time, of 
phenomena occurring at points more or less distant from 
the position of the instrument.” He, in fact, put into 
words, forty-five years ago what is the ballistic want of 
the present day, namely, a chronograph which can record 
accurately to the ten-thousandth part of a second the 
time at which a shot passes through a series of screens 
set up at known intervals. Though Konstantinoff’s pro- 
posal was most sound, M. Breguet’s instrument was not a 
success; at least no experiments, as far as we know, were 
ever made with it. The chronographs of Schultz and 
Navez, that were introduced later, met with no better 
fortune; and finally we may say that five-and-twenty 
years ago, we were very much in the dark as to how the 
air affected the flight of a projectile. 

In 1864 the advanced class for the scientific instruction 
of officers in the Royal Artillery was formed. The Rev. 
Mr. F. Bashforth was appointed professor of applied 
mathematics, and referee to the Ordnance Committee in 
matters of scientific gunnery. A more fortunate selec- 
tion was never made. Bashforth found useless instru- 
ments in high favour, and a chaotic mass of experimental 
data, from which nothing could be deduced. He himself 
invented a practical chronograph, carried out a logical 
series of experiments, and deduced from them the gunnery 
tables which are still in use in England, and which ail 
the world has copied. Nor is this all we owe him. He 
taught us how to approach the subject; he laid down and 
carried out the systematic method of dealing with the 
question, and any improvements that may be introduced 
will owe to him their initiative. 

With the Bashforth chronograph a series of screens is 
employed, through which a projectile is fired. The 
screens are at equal distances apart, and the instrument 
registers electrically the time of passing each screen. As 
the distance increases, the time of passing over each 
interval becomes longer, owing to the loss of velocity 
caused by the resistance of the air. From a consideration 
of these records, the value of the resistance of the air is 
determined. 

When Mr. Bashforth differenced these time records, it 
appeared that the differences tended to become ultimately 
constant; therefore it was assumed that the time could 
be expressed as some algebraic function of the space. 

To put this assumption into symbols, let s be the dis- 





of challenge, and in 1718 Keill proposed the following 





there be m screens / feet apart; then if ¢ be the time, 
measured from some initial time, that the projectile takes 
to reach the (x + 1)th screen, then 

mea eet. 2. 6 @® 
Now, between the velocity of 1090 foot-seconds and 1400 
foot-seconds, formerly the useful range of velocities in 
gunnery, it is found that the second differences of the 
times are nearly constant. From this it follows that for 
these velocities the retardation f due to the air varies as 
the cube of the velocity v. For, if the second differences 
be constant, the time will be a quadratic function of the 
distance, and (1) may be written :— 


t= as+b8?, 
ds 1 ; 

= ——_._— = 2, the velocity; 
dt (a +268) me rey 
d? 8 2b ds ‘ 
a ee ane . = h t: dat: 4 

nt aa (a+ 26s)? dt f Gennes 

f= — 2b, orf v%, 


But at other velocities this does not hold, and no simple 
function of the velocity can be stated in accordance with 
which the retardation varies; and of all laws, the “ cubic 
law,” as stated above, is the one nearest the truth. Bash- 
forth adopted this law, and made it practically true by the 
use of a variable coefficient, and as the coefficient was 
small, to avoid decimals in tabulating it, he multiplied 
it by 1000%, and called it K. He also assumed that the 
retardation varied directly as the square of the diameter 
(d), and inversely as the weight (w) of the projectile. He 
measured d in inches and w in ibs., and assumed a normal 
atmospheric condition. His earlier experiments were 
carried out with spherical shot, but in 1878-80 a fresh 
series were performed, with elongated projectiles having 
ogival heads, struck with a radius of 1} calibres. Putting 
these assumptions in the form of an equation, we get— 

ef, fo , 

w * mae @) 
If the atmospheric conditions were not normal, or if a 
different shaped projectile were used, a correction would 
have to be applied in each case. 

The first object of the experiments was to determine 
K, and to tabulate its value for the useful velocities. 
This was carried out as follows:—The first screen was set 
up at s feet from the gun, and the successive screens were 
placed at intervals of / feet in front of it. "When the gun 
was fired the time ¢, that the projectile took to reach the 
first screen was measured by the chronograph, as also the 
oS re A er ing the successive 
screens. From these data the velocity v and the retarda- 
tion f at any screen were determined, and from them, the 
value of K, corresponding to the velocity. Thus, if we 
expand the expression for the general case, given in (1), 
first by finite differences and then by Taylor’s theorem, 
we obtain— 


o(stnlp=t+nAt, + 


x(n—1) 


A? t, 


+ Re! pe -4 a. FY a 


=! dt, d?t, n? [? 
and also ¢ (s + nl) = @ + a nl + “35 “ai 
d® t,. n® 
se ds® 3! + 


Then by equating the co-efficients of the first and second 
powers of n in these two expansions, we have 


oh = At - PATH + EDR (3) 
1 os =A?t,- A°t +1 att - (4) 
From (3) the value of the velocity v at the first screen is 

given by— 
aon ds _ L (5) 


dt At-kA?tL+ 4094 - 
and similar expressions can be obtained for any screen. 
Again, by finite differences, the right-hand side of (4) 
reduces to A? ¢,__; — some fourth difference, &c. 
Hence the retardation f at the first screen is given by 


_ds a l1\ds d?tsds\3 
ds 


dt? ds os dt 
alae A? t,~1, neglecting 4th and higher differences (6) ; 


at §66€@ 

and similar expressions can be found for any screen. By 
combining (2) and (6) we get the corresponding value 
for K. Thus, 

> r 10003 ,» . 

K=" - 2 ¢,_ 

3p 4 t (7) 
To take an example, suppose a shot of diameter of 

4°92in. and 23°84 1b. is fired through six screens at 
150ft. apart, and suppose the registered times of passing 
each screen and their differences are as shown :— 


v 3 


. Passed at First dif- Second dif- 
Screens. seconds, ference. ference. 
lL. ws inn -- — 
2 .. 31616 +0°1009 +0°0024 
 cacs: sc, +0°1114 +0°0024 
a Ss, +0°1138 +0°0025 
5 .. «- SO +0°1163 +0°0025 
6 3°6219 +0°1188 +0°0025 


Now the velocity at the fifth screen, suppose, can at once 
be determined from (5). 


d 150 
Th ). = ——_—___— = > a 
5 RG FA? t, 1188 — } 0025 
and the corresponding retardation is found from (6), thus— 
Kae _ (12761)? (9995) 


i? 150? 


= 1276'1 f.s., 


A*t, = 


— 2309 f.s., 
and the corresponding value for K from (7) will be— 
_ 23°84 -0025 x 1000* 

~ (492)? 
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tance in feet of the first screen from the gun, and let 


= 109°4, 
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In a similar manner Bashforth calculated the value of 
K corresponding to velocities from 100 f.s, to 2250 fis. 
His investigations extended from 1865 to 1881. The 
following curve in which these values are plotted shows 
at once to the eye the variation of the co-eflicient K. 
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In 1881 Krupp carried out some experiments with 
elongated projectiles with ogival heads, struck with a 
radius of two calibres, and took a somewhat less density 
of air, than Bashforth did, as his normal condition. His 
projectiles also being tired from modern breech-loaders, 
were better centred, and consequently, the values he 
obtained for K indicate a less resistance of the air. If 
we denote the pressure on the head of the projectile, 
estimated in pounds on the circular inch by p, when the 
velocity is v feet per second, then d? P is the resistance of 
the air in pounds to a projectile d inches in diameter, and 
p is the resistance of the air in pounds to a projectile lin. 
in diameter. 

Now from (2) we at once deduce, that the resistance of 
the air, due to the retardation /, 
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Mr. Greenhill, F.R.S., and Mr. Hancock, R.A., calcu- 
lated the values of p for velocities from 100 f.s. to 2110 
from the above formule, and performed a similar calcu- 
lation based on ‘the investigations of Krupp, published 
at Essen in 1881. 


consequently, p = 
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These results are graphically represented by the curves 
in the figure. Those marked A and C are based on Bash- 
forth’s results for ogival and spherical projectiles respec- 
tively. That marked B is based on Krupp’s experiments. 
Mr. Greenhill remarks : “Two inflexions will be observed 
in the curve A—one in the neighbourhood of the value 
v = 1090, the velocity of sound; and the other in the 
neighbourhood of v = 2413, the velocity of air rushing 
into a vacuum. Below the velocity of sound, the projec- 
tile is always moving in disturbed air; above the velocity 
of sound the projectile is penetrating undisturbed air; 
and again, above the velocity 2413 a vacuum is formed in 
the rear of the projectile. These considerations, and the 
irregular nature of the curve in the diagram, will show 
the impossibility of obtaining any simpler mathematical 
expression, or function, connecting v and p.” It is also to 
be observed that when the projectile has a velocity of 
about 2413, the value of p is about 30,or double the normal 
atmospheric pressure. Now it may be assumed that this 
pressure is due to the fact that the air is, as it were, wait- 
ing te rush into any vacated space, with a velocity of 2413. 
When a material body has impressed on it a similar velo- 
city, the pressure is therefore double the normal atmo- 
spheric pressure—a fact which is confirmed by the curve. 
Since Mr. Bashforth’s last investigations were published 
guns and powder have both improved, muzzle velocities 


have been increasing, sharper projectiles are being used, 
and a breech-loading system has been definitely adopted. 


It has been felt that the gunnery tables can be improved, 
aud the resistance of the air more accurately determined. 





With this view experiments were carried out last year at 
Lydd, but the results were not satisfactory. It is no 
serious allegation against Mr. Bashforth to say that his 
apparatus is not perfect, and it is only natural to suppose 
that it can be improved upon. The fault of his chrono- 
graph is, that before its readings can be used, certain 
arbitrary “corrections” have to be applied. That is to 
say, if the readings do not seem to point to the fact, that 
the third differences of the times will tend to regularity, 
they aremade todosoby the addition or subtraction of small 
quantities, and the critical figure is usually in the fourth 
place of decimals, corresponding to the ten-thousandth 
part of a second. Now the readings vbtainable are 
not correct to this point, and, as was stated above, the 
desideratum of the day is a chronograph which can supply 
such readings. Another source of error is in the screens. 
It has been pointed out recently, that the first effect of 
the projectile,when it strikes the screen, is not to break 
the circuit, but for a moment of time to make the contact 
more close, and there is no doubt that this can be im- 
proved upon. This matter is at present under the con- 
sideration of the authorities, and we believe a fresh series 
of experiments will shortly be carried out. 

The latest departure in chronographs has been initiated 
by a French officer, Colonel Sibert. A smoked cylinder 
is made to revolve in pementy toa tuning fork, whose 
speed of vibration is known. 
traces out a wavy line on the cylinder, and as the pro- 


jectile passes through the screens, it breaks a series of cir- | 
cuits, and as each is cut the spark of the extra current is | 


made to register itself on the smoked surface of thecylinder. 
Corresponding to any two marks thus made, there will be 


a time record given by the wavy lines traced out by the | 
tuning fork. This isa principle which, we believe, is in | 
It is, however, open to question, | 
whether a heavy fly-wheel could not, with advantage, | 
be substituted for the cylinder, as being much more | 
But it must always be remem- | 


course of elaboration. 


constant in its motion. 
bered that the problem of the resistance of the air is a 
most complicated and delicate one, and with hygrometric 
conditions ever on the change, absolute accuracy is impos- 
sible. We may, however, live in hope that, like the vibra- 
tions of a pendulum coming to rest, all new results will, 
at all events, tend to one point of accuracy, which itself 


may be as difficult to obtain as the absolute distance of | 


the earth from the sun. 








BOX AND CORSHAM QUARRIES, BATH. 





Amonc the British Association excursions arranged for 


Saturday, 8th September, was one to the famous Box and | 


Corsham quarries, whence are extracted two varieties of 


Bath freestone, the durability of which is exemplified by | 


the wonderfully well preserved Lacock Abbey, founded by 


Ela, Countess of Salisbury, in 1232, and, appropriately | 


enough, included in the excursion. Documentary evidence 
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| success of which is due to its easy working, combined 
| with great durability, and its warm, pleasing tone, 

If cases have occurred in which Bath stone has failed to 
| give the results desired, the fault has lain, not in the 
| quality of the stone itself, but in the selection of a variety 
unadapted for the use to which it was put, the want of 
care in excluding faulty stones, or in not laying it in the 
building upon its natural bed, which should always be 
| done, except in the case of cornices, copings, and the 
tracery of Gothic windows. 

The stone is of the formation known as the Great or 
Bath Oolite, although the theory which gave rise to this 
name is now exploded. The method of deposition is now 
generally supposed to have been similar to that which is 
observed to be going on at some of the German springs, 
where the water se lime in solution gives up its lime 
on coming in contact with the atmosphere, but keeps the 
particles floating until they become too heavy, from 
successive accretions, and fall to the bottom to be covered 
by succeeding particles. Sections of these, examined 
under a Spee ualaveries, show the concentric rings of 
the successive accretions. 

The principal varieties of Bath stone are obtained from 
seven groups of quarries in near proximity, viz., Box 
| Hill, Corsham Down, Farleigh Down, Winsley, West- 
| wood, Stoke, and Combe Down. These are all equally 
good, or nearly so, for the several purposes to which they 
| are best adapted, and all bear the same value in the 
market. The following analysis by Professor Attfield, 
PhL.D., F.RS., F.LC., F.CS., of Corsham stone from 
| Monk’s Park Quarry, may be taken as applicable to an 
average of the series: 

Carbonate of lime 





Oxide of iron and alumina ... 

UIE coe sesh dsiee ose 10 

Carbonate of magnesia ... 02 
Total ... 100 


The specific gravity of a dry mass is 2°2; and 100 lb. of 
the stone become saturated with only 9 lb. of water, thus 
proving the great closeness of the texture. Mr. Kirkaldy 
has arrived at some remarkable results with regard to the 
resistance to crushing stress of this stone, but we prefer 
to quote one of a series of tests carried out by Messrs. 
| Henry Poole and Son, of Westminster, for Mr. John I. 
| Pearson, architect, because the specimens were selected, 
| not by the quarry owner, but by Mr. Pearson, and were 
of forms other than the usual cube, more unfavourable for 
standing the test, but more likely to occur in actual prac- 
tice. A quadrant 9jin. high of a 2ft. column did not 
| crack until a pressure of 55 tons was exceeded, equal to 
70 tons 3 cwt. per foot super of bed. 

The stone is known to extend over several thousand 
acres, only a small oe salges of which is as yet ex- 
hausted, although it has been worked for so many cen- 
| turies. The reason of this is that, until the driving of 
the Box Tunnel in 1841 revealed the existence of the 
extensive Box and Corsham beds, the several varieties of 
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shows that this was built of stone from the Box Hill Quarry. 
There is, however, a still older monument to the weathering 
properties of Bath stone in the Saxon church of Bradford- 
on-Avon, begun by St. Aldhelm in 705 a.p., which was 
visited by another party of the British Association. Besides 
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these time-honoured edifices may be specially mentioned 
Malmesbury Abbey, with its fine archway 50ft. to the 
springing, Bradenstoke Abbey, in Wiltshire, and, among 
modern erections, Longleat, residence of the Marquis 
of Bath, and Bowood, that of the Marquis of Lansdowne, 
all constructed of the same fine freestone, the great 





stone were only quarried for use in their own immediate 
neighbourhood. At the present time the consumption is 
between two and three million cubic feet per annum; and 
the stone has even been sent to Sydney, Melbourne, and 
Auckland, N.Z., while it has also been chosen for a church 
about to be erected at Brisbane. Perhaps the two best 
known varieties of Bath stone are the Box Hill and 
Corsham Down, the quarries of which were visited on 
the 8th. The former serves best as a “ weather” stone 
for exposed projections, and as a “ground ” stone for being 
| placed in contact with the soil, while the latter is speci- 
| ally adapted for flush work outside and all internal work. 
| It is now much used for lining churches instead of brick 
and plaster, being almost as uniform in tone and scarcely 
more expensive. The quarries are with few exceptions 
| analogous to mine workings, being adits or headings with 
the working places set off right and left. Where the 
stone is solid and tolerably free from defects, the work- 
| ings are on the pillar and stall system, the stalls, however, 
not being opposite to one another; and it is only on 
account of flaws in the stone that a plan of the workings 
assumes the form regular in its irregularity, that, when 
greatly reduced, gives one the idea of a gigantic moss 
growth. 
| The annexed plan, elevation looking towards face, and 
longitudinal section, illustrate the method of working 
almost invariably pursued. A horizontal groove, 9in. or 
1ft. in front, and din. or 6in. at the back, is holed out 
with the pick for a depth of 5ft. and about the same 
| width. First, a heavy pick with a short handle is used, 
| then, as the groove is deepened, a lighter pick with a 
| longer handle, and subsequently a third, still lighter, and 
| with a handle 8ft. long, the corners and other parts not 
| removed by the pick being got out by a long bar called a 
|“jadding” iron. A vertical cut is made, by a single- 
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handed saw 6ft. or 8ft. long, at right angles to the face, 
and from the groove down to the first natural parting. <A 
second vertical cut is then made a few feet from the first, 
but slightly inclined towards it at the back, as shown by 
the plan. Wedges are driven in at the parting until 
the block of stone is broken off—it may be the whole 
depth of 5ft., or a foot or two shorter. In the case of a 


crowbars at the side; but a smaller block is “ pinched” 
out by bars until a chain can be passed round its front 
or larger end for pulling it out. If the stone breaks off 
short of the 5ft. the remainder is holed out by picks. A 
vertical saw-cut parallel with the face is then made, and 
another at right angles to meet it, thus forming a second 
block, which is also drawn out by the crane, and so on for 
the whole width of the face, and then downwards to the 
floor, while the rag, or refuse stone, is used to fill up the 
working to within about 10ft. from the roof. In some 
places the stone is so solid that a span of 40ft. may be 
left unsupported. The vertical depth of the workable 
stone varies greatly within short distances. In some 
places, as at Stoke and Westwood, it presents an unbroken 
vertical face of 6ft. to 8ft., while in others, as at Box, it is 
split up into several beds, together measuring from 16ft. 
to 26ft. 
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one-third the circumference of one each of the two pairs 
of wheels, and applied by a lever 8ft. long. Besides judi- | 
cious selection by the quarryman, each block is subjected | 


to careful inspection by two foremen on the surface before 
it is allowed to leave the works; and any flaw is rigor- 
ously cut out. An internal fault is generally detected by 


| the absence of a metallic ring on the block being struc 
large block, a lewis is inserted in the stone, which is | 
pulled on to by a crane, its extraction being assisted by 


This primitive method of working, adopted when the | 


stone was first quarried by an adit, is still practised, 
although thousands of pounds have been spent in experi- 
ments with compressed air machinery. There is no lack 
of enterprise or capital; but no method has yet been 
found to give such yood results as that described. The 
reason of this is, in a great measure, that the material is 
so soft as to be readily sawn by hand, and that the great 
object is to get out as large blocks as possible. Again, 
the machinery tried was found not to possess sufficient 
pone 7 oe A to the irregularly sized blocks of stone that 
could be extracted free from faults. The only exception 
to this statvs quo is that what is now cut by the saw was 
formerly holed out by the pick—as must still be done 


with a hammer. 

Up to the end of last year there were seven separate 
interests in the Bath stone trade, viz., Messrs. Picton and 
Sons, Randell Saundersand Co., Isaac Sumsion, the Corsham 
Bath Stone Company, R. J. Marsh and Co., 8S. R. Noble, 
and Stone Bros.; 
of The Bath Stone Firms, Limited. The object of thi 
step is not to advance the price of the stone, which 
remains at 11d. per cubic foot for all varieties, but to 
lessen general expenses, and afford greater facilities to 


architects for selecting such varieties of stone as may | 


best suit their requirements. We are indebted to Mr. G. 
Hancock, manager of the stone firms, for the information 
contained in this article. 








IMPROVED FUSIBLE PLUGS FOR STEAM 
BOILERS. 
Tue National Boiler Insurance Company, Manchester, is the 
proprietor of various patents for fusible plugs for steam boilers, 


| these being on the “ double cone” principle, which long experi- 


when, as at Stoke and Westwood, the stone presents an un- | 


broken face without natural partings—that and originally 
the blocks were hauled out by winches, and that the cranes 
superseding them have been gradually improved. As 
shown in the longitudinal section, the cranes are pivotted 
in the roof and also in a solid block of stone in the dry 
filling. The iron footstep has a recess in the side to allow 
the upright of the crane to be prized into it after the top 
pivot has been inserted in the roof, and a bar is afterwards 
driven into the footstep to make all secure. 

The blocks of Corsham Down stone quarried one winter 
are stacked in order to season during the ensuing summer, 
either on the surface or in the workings, for which latter 
case an ingenious crane is used, designed by Mr. 8. Griffin, 
reg of the gas engine bearing his name. .The pecu- 
liarity is that the pillar is made telescopic, so as to permit 
its being pivotted in the roof of various heights of work- 
ings. When set up for work the bottom gudgeon on one 
of the two square bars composing the pillar is placed in 
the footstep on the dry filling of the floor; and the top 
gudgeon on the other bar is raised to the upper bearin 
in the roof, the two bars being then securely clampe 
together, as shown in the back view of the crane, so as to 
form a pillar on which the crane swings, the gudgeons 
being in the same vertical straight line. Two sets of 
wheels are provided for travelling, one flanged for 
the rails, and the other plain for the road. A 2ft. Gin. 
tramway extends from the working faces down 
the adit, and to the loading station. As the stone is 
chiefly contained in the hills, and the railways are in the 
valleys, a gradient of about 1 in 12 is often obtained, so 
that the blocks can be braked down to the railway wagon. 
The trolleys have powerful strap brakes extending over 





ence and observation have shown to be the only really reliable 
construction for fusible plugs. Various important improvements 
indicated by such experience, &c., have been made from time 
to time and patented. 


Fig. | 





There are many kinds of fusible plugs, but excepting those of 
the improved “double cone”’ type, all are more or less liable to 
partial fusion. When a boiler becomes short of water, and over- 
heating is occurring, the fusible metal which may fill or cover 
one large opening, or a number of small ones, in the plug, does 
not melt simultaneously. It is found in practice that if a small 
hole is formed which permits steam to pass, even in a small jet, 
this immediately checks the fusion; and the opening being too 
small, there is no action on the fire, nor such a rush as is likely 
to attract attention; and thus the boiler may be seriously 
injured or explosion occur. 

In the improved “ double cone” fusible plugs, as made under 
the National Boiler Insurance Co.’s patents, the inner cone fills 
the opening in the plug like the stopper of a bottle, it being held 
or secured in position by fusible metal. The melting of this 
metal, if the boiler is allowed to become short of water, releases 


ut these are now united under the —= 
8 


e _ 
Tre Encineen 


BACK ELEVATION 


the inner cone, and this being blown out, a large clear opening 
is secured, through which the steam, &c., can rush on to the 
fire, and prevent explosion or serious damage to the boiler. 
The entire detachment of the inner cone, and a large clear 
| opening are secured by the patent “protector flange,” which not 
only protects the fusible metal from deterioration by the 
furnace gases, but, in case of fusion of the plug, prevents the 
escape of the metal until this is entirely fused, when the cone is 
at once detached and blown out as above described. 

In the new plugs all the details which have been found 
valuable have been retained, but the construction is much more 
| simple, and efficiency is more certainly insured. The chamber 
below the cones is free from anything which can obstruct the 
blowing out of the internal cone, and the general arrangement 
| is such that no ordinary deposit from the furnaces can interfere 
with the action of the plugs. The modes adopted in these 
| improved plugs for iuserting and securing the cones in the 





seatings or shells of the plugs are now as simple as possible. In 
| the “screw cone” plug these are inserted from the furnace, and 
| those of the “valve seated” plug from inside the boiler, in both 
| cases without any difficulty, no cement or any kind of packing 
| being required to secure a tight and reliable joint. 

The appended illustrations show the general and superior 
| construction of these improved plugs. We are informed that 
| hundreds of boilers have been saved from injury by the action 

of the “ double cone” plugs as supplied by the National Boiler 
| Insurance Company. Other forms of plugs are made for boilers 
| of various types, the company having supplied a total of over 
| 47,000 plugs. 
| Fig. 1 shows the plug No. 3 full size ; Fig. 2 is a section ; P 
|is sheli of plug; C the double cone, with the “ protector 
| flange,” and screwed by brass threads, as shown. 
| 
i 








| ‘THe REGISTRATION OF PATENT AGENTS.—The following clauses 
| are those in the Bill entitled, “An Act to Amend the Patents, 
Designs, and Trade Marks Act, 1883,” which refer to the registra- 
tion of patent agents :—(1) After the lst day of July, 1889, a 
person shall not be entitled to describe himself as a patent agent, 
| whether by advertisement, by description on his place of business, 
| by any document issued by him, or otherwise, unless he is regis- 
tered as a patent agent in pursuance of this Act. (2) The Board 
of Trade shall, as soon as may be after the passing of this Act, and 
| may from time to time, make such general rules as are, in the 
| opinion of the Board, required for giving effect to this section, 
| and the provisions of Section 101 of the principal Act shall apply 
| to all rules so made as if they were made in pursuance of that 
| section. (3) Provided that every person who proves to the satis- 
faction of the Board of Trade that on the Ist day of July, 1888, he 
| had for twelve months been Lond fide practising in the United 
, Kingdom as a patent agent shall be entitled to be registered as a 
| patent agent in pursuance of this Act. (4) If any person knowingly 
| describes himself as a patent agent in contravention of this section, 
| he shall be liable on summary conviction to a fine not exceeding £20. 
(5) In this section ‘‘ patent agent” means exclusively an agent fer 
obtaining patents in the United Kingdom, 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Armenia: Trade of.—The French Moniteur Oficiel du Com- 
merce states that this province of Asiatic Turkey is much 
neglected by European merchants. The market of Erzeroum is 
supplied directly from Constantinople with goods, principally of 
English, German, and Swiss manufacture, only very small 
quantities of French gouds entering Armenia. 

Borneo: Coal in.—The Belgian Consul-General in Batavia 
reports :—A society is being formed in Batavia to work the 
Orange Nassau cval mines of Borneo. It is intended to 
begin by establishing a coal factory of briquettes similar to 
those existing in Belgium. This was suggested by the engi- 
neer on account of the large quantity of coal dust covering the 
soil above the mine, out of which the briquettes could 
:probably be manufactured. 

Brazil : Trade of Pernambuco in 1887.—The general state of 
commerce and trade in Pernambuco, although not altogether up 
to the sanguine expectations of those interested, is gradually 
recovering from the depression experienced in late years, and 
1887 may be considered az inaugurating a more favourable 
future for this province, as trade presents a more healthy and 
sound state. Imports increased by £71,915, or 34 per cent. 
over the preceding year; British imports by £68,398, or 6 per 
cent., and their proportion of the whole rose from 554 to 57 per 
cent.; French imports increased by £66,638, or 23 per cent., 
and their proportion of the whole from 14 to 16} per cent.; 
United States imports by £11,715, or 54 per cent, the 
proportion of the whole remaining stationary at 8] per 
cent.; German imports by £15,678, or 15 per cent., the pro- 
portion of the whole, 54 per cent., slightly increasing. 
Copper and articles made therefrom increased by £11,457, or 
116 per cent. Cutlery decreased by £395, or 134 per cent.; 
hardware, implements, and machinery by £1867, or 13 per 
cent. ; iron and steel by £11,648, or 12 per cent.; lead, tin, and 
zinc by £749, or 7$ per cent. Minerals and their products 
increased by £21,451, or 244 per cent. Among the imports 
from the United Kingdom, copper and articles made therefrom 
increased by £7576, minerals and their products by £12,830. 
Hardware, implements, and machinery decreased by £1292, but 
France, Germany, and the United States have suffered in a 
very much greater proportion, clearly proving that on sufficient 
trial British manufacture has decidedly established its 
superiority. Iron and steel decreased by £11,940, probably on 
account of the verging towards completion of most of the 
factory enterprises and railways. The industries of the pro- 
vince have profited by the general prosperous trade, and 
met with a more ready demand for their products. Among 
the principal industries are breweries, distilleries, foundries— 
two British—gas works—British—glass works belonging to a 
British aud local firm, expected shortly to make a fresh start, 
oil mills, refineries, saw mills, and waterworks. The work on 
the new bridge over the Capabaribe river is still being slowly 
executed by the Imperial Government. The Government lines 
from Una to Canhotino and from Recife to Caruaru should 
shortly be drawing towards completion. The Great Western 
Railway Company have completed a branch line, twenty-five 
miles in length, between the towns of Nazareth and Timbanba. 
Another line, belonging to a native company, is being con- 
structed from Rileirio to Bonito, and will join on to the 
Pacific and San Francisco Railway. The line is said to have 
very good: prospects, and will serve a very fertile zone. The 
Conde d’Eu Railway Company, Limited, has been authorised 
to extend their line from Parahyba to the village of Cabedello, 
situate at the mouth of the river, about twelve miles distant. 
The works have been commenced, and great things are expected 
of this extension, as it will open one of the most excellent 
natural harbours in Brazil, to which vessels of any draught will 
have free entrance, thus removing one of the greatest 
hindrances to the trade of the port in past years. The works 
of this important railway are expected to be completed about 
the end of the year. The Alagoas Railway is soon to be 
extended by a branch line, which, passing through fertile 
districts, will be of great benefit to the province. The Imperial 
Government has called for tenders for the improvement of the 
port of Pernambuco, but whether the project will be put into 
execution or no is as yet uncertain. In the meantime the usual 
dredging operations are being continued. 

Brazil: Cotton gins and sugar-crushing machines. — An 
advantage is likely to accrue to British trade by the production 
of cotton gins and sugar-crushing machines, varying in price 
and size to suit customers. At present these are all supplied by 
the United States, where manufacturers have taken the trouble 
to produce exactly what is required, although that may not be 
in accordance with the most modern improvements, but in the 
form and in the size desired by the local cotton and sugar 
planters. 

British Columbia : Mining in.—The United States Consul at 
Victoria reports:—Notwithstanding the existing depression at 
Nanaimo and vicinity, the coalfields of the island are being 
explored and new mines developed. Mr. Dunsmuir is now 
engaged in opening a mine some forty-five miles north of 
Nanaimo. Dr. Griffin, of London, England, has bonded 2727 
acres of the mining property held by Mr. Bate, of Nanaimo, and 
others contiguous to the finest coal and mineral deposits in the 
island, preliminary to placing it on the market with a view to 
having the coal taken out by a company. A considerable 
party of Belgians have arrived here, and under the charge of a 
Belgian emigration agent proceeded to Wellington, and are now 
working in Dunsmuir’s mines, raising the number of Belgians 
employed there to eighty. There is a discussion here as to the 
employment of Chinese, even among the miners, as many of them 
who are paid by the ton of coal they mine, and thus realise 
16s. 8d. to 20s. 10d. a day, employ Chinese at 4s. 2d. to 5s. 3d. 
a day to load trucks and shovel, and sometimes even as 
tampers, the miners themselves performing but little heavy 
labour. These troubles have greatly increased the price of 
coal, which until recently has been sold retail here at £3 9s. 6d. 
per ton. 

China: Trade of Chinkiang in 1887.—The large increase in 
the foreign import trade, £272,657, or 154 per ceut., is a very 
satisfactory feature ; of this amount Great Britain contributes 
£247,437, or 143 per cent. over her imports of the preceding 
year, the proportion of the whole, 94¢ per cent., being slightly 
diminished. The metal trade has been fairly profitable, com- 
pared with that in other articles. A large portion of metals 
goes north under pass, and the trade is likely to be an increasing 
one as foreign influences penetrate into the interior and hasten 
the substitution of iron for wood. Unmanufactured copper ap- 
pears amongst the imports for the first time to the amount of 664 
tons, worth £79 93. 8d. per ton, most of it coming from Japan. 
Bar iron, entirely from England, decreased by 15} tons, or 63 
per cent., while the price rose from £6 18s. 7d. to £7 11s. 6d. 
per ton. It is not very largely used, but is useful in such heavy 
work as jointing stones of quays and tying together house 
beams ; rail rod iron increased by 468 tons, or 163 per cent., 





the price rising from £6 3s. 3d. to £6 8s, 7d. per ton. The iron 
is chiefly used in making the large nails used in house building 
and other heavy woodwork. Two-fifths of the whole import 
comes from Belgium and Germany, the foreign nail rod being 
said to be more uniformly excellent than that from England, 
which varies from a high degree of excellence to fair. Old iron, 
worth £5 1s. 3d. per ton, increased by 2234 tons, or 11} per 
cent.; it comprises horseshoes, ironwork of broken-up ships, old 
ships plates, worn out machinery, &c., and being chiefly English, 
its excellent quality makes it very popular with the Chinese, 
and it is sent in large quantities into the North of China, 
and even into the iron-producing districts, where it is 
made into mining tovls. Being less brittle, easier to work, 
more malleable, and making better tools than Chinese iron, 
it is made into hoes, pickaxes, ploughshares, rakes, spades, and j 
other articles. Iron ore increased by 268 tons, or 11} per cent. 
Thick wire costs £7 12s. 7d., and the thinner kind £16 6s, 3d. 
per ton. It is sent largely into the north of the province, and 
the import is likely to increase. Lead entirely from England 
increased by 87 tons, or 13} per cent. The business was fairly 
profitable, and prices higher—£17 0s. 10d. per ton, against 
£13 8s. in 1886. Steel declined by 86} tons, or 36} per cent. ; 
but prices increased by 77} per cent., due to small arrivals from 
England and high prices there, It is used to edge axes, knives, 
&c., harden native iron, and make files. New arrivals have 
been underselling the established houses, and cutting down 
profits. Trade is further concentrating in Shanghai, and pur- 
chases are then sent from here inland under transit pass. It is 
early for such concentration of trade. The badness of the 
roads in China makes it premature to hasten the delay of sub- 
sidiary treaty ports. Provinces in the far interior of China 
depend for their foreign supplies on the port nearest to the 
place which is the outlet for their local productions, and without 
such a port they would to a great extent forego foreign goods. 
It is therefore to the interest of the foreign importer in England 
that ports like Chinkiang should be so supported as to enable 
foreign traders here to assist in developing the sale of foreign 
goods. Direct trade between here and Hong Kong and England 
still remains a desideratum for the future. Traders do mostly 
a commission business, but a capitalist might find it worth his 
while te attempt such a trade. The 120 miles here by river do 
not take much more time than does the transit with its 
many delays up the shifting and slowly silting channel 
of the Wu Sung River. The transit trade again exhibits 
a very gratifying increase of £243,938, or 25} per cent. 
Among the goods sent inland under transit pass, nail- 
rod iron formed 72 per cent. of the total import, old 
iron 77 per cent., and steel 96 cent. The large quantity of 
metals sent inland has been due to the lowness of the price. 
From their bulky and heavy nature, metals travel along water- 
ways, and do not go far by land. The value of the transit trade 
to foreign importers cannot be exaggerated, and Chinkiang being 
at the centre of a number of converging and navigable water- 
ways ruuning north and south, is admirably situated to develope 
such atrade The province of Ho-Nan, containing many large 
and populous cities, is supplied wholly with foreign goods from 
Chinkiang, as without this treaty port they could not penetrate 
in any quantity. By transit passes a country extending from 
30 deg. to 37 deg. of latitude, and from 113 deg. to 121 deg. of 
longitude, is partially thrown open to foreign trade, and rendered 
accessible to it; the Grand Canal, having its entrance close 
opposite this port, runs north with numerous branches into the 
heart of this district. Native import trade increased by £52,664, 
or 7 per cent. Coal increased by 1596 tons, or 6} per cent., 
while the price decreased from £1 8s. 10d. to £1 3s. 3d. per ton. 
Iron wire coming from Ho-Nan increased by 156 tons, or 9 per 
cent., while prices fell from £8 9s. 3d. to £7 17s. 1d. per ton. 
Razors, rough articles in common use, scissors, and woodcutters’ 
scythes are made from it. Chinese iron is excellent, but the 
methods of preparing the ore are still very primitive. Though 
the business of the place has been large in volume, it has not 
been profitable to the Chinese, and still less to foreigners. 

Turkey —Trade of Jerusalem and Jaffa in 1887.—There was a 
small falling off in the value of imports, £8835, or 33 per cent. 
British imports decreased by £6080, or 13 per cent., and the 
proportion of the whole fell from 19} to 174 per cent. German 
imports increased by £7800, or 185} per cent., and the propor- 
tion of the whole rose from 14 to 5} per cent. The cause of 
this rapid development of German trade is due to the large and 
prosperous German colonies that have established themselves 
in Palestine, the members of which are invading all branches of 
commerce, handicraft, and industry. The want of regular 
steam communication with the United Kingdom is a hindrance 
to our trade with Palestine, and has the further disadvan- 
tage of increasing the freight on English goods, which come 
to Jaffa by a circuitous route mostly in foreign bottoms, and 
after transhipment at Alexandria or Beyrout. If any of the 
owners of small steamers of from 300 to 400 tons will send 
regularly to Jaffa a steamer once every ten days during the 
orange season to load oranges for Liverpool and London, it will 
pay them, and merchants will be glad to ship all their consign- 
ments by these steamers, as they will have the advantage of 
cheaper freights, and goods from and to England will be carried 
quicker. The freight to Liverpool is 5s, 8d. a ton; and to London, 
from 6s. 6d. to 7s. 4d. a ton. In view of the increasing pros- 
perity and general progress of this city and part of Palestine, it 
might be worth the while of one or two English houses to send 
an agent to study the condition and needs of the market, with 
a view to establish business relations with the locality. The 
acquisition of land here by Europeans is subject to two disad- 
vantages. All claims, matters, and questions concerning real 
property are subject to the exclusive jurisdiction of the native 
courts, and consular protection cannot be invoked ; all agri- 
cultural and waste lands are miri, or crown lands, and although 
the owner, or rather occupier, may freely dispose of land in 
every other respect, he cannot, by a recent regulation, build on 
it without the consent of the Sultan. This regulation is made 
in order that the tithe leviable on the land it is proposed to 
build upon may be previously assessed and made a fixed charge 
thereon in perpetuity, while it practically enables the Govern- 
ment to vetoany undertaking which they do not look favourably 
upon, 








BIRMINGHAM CABLE TRAMWAYS. 





In our impressions of the 22nd and 29th of June last we 
published complete engravings and particulars of the permanent 
way, works, and machinery of the Birmingham Cable Tramways, 
constructed under Mr. Joseph Kincaird and Mr. E. Pritchard, 
MM. Inst. C.E. In the impression of the 29th the engines and 
winding gear, constructed by Messrs. Tangye, Birmingham, 
were described and partly illustrated. We now give a perspective 
view taken from a photograph of these engines and the ma- 
chinery, from which a more adequate idea may be gathered of 
the design and proportions. For particulars we must refer to 





pp. 530-532 of THe Encineer of the last-mentioned date. 


ERECTING A LOCOMOTIVE AT ALTOONA. 


THE engravings on page 260 have been carefully prepared 
from photographs, and represent four stages in the erection of a 
mest locomotive at the Altoona shops of the Pennsylvania 

ilroad, The engine in question was erected in the phenome- 
nally short time of 16 hours 50 min. Many writers in the non- 
technical press jumped to the conclusion that a locomotive had 
been built from the raw materials in less than seventeen hours, a 
feat which might well appear to be impossible. An inspection of 
our engravings shows, however, that the different parts of the 
engine were not only completed, but to a certain extent assembled 

ther before erection commenced. 

yhen the work commences in the erecting shop the engine is in 
the ‘shape shown in our lowest illustration. The frames are com- 
pletely finished, all the cross bars have been attached, and the 
cylinders mounted on the frames in the frame shop, The cylinders 
and guides are completely lined up in the same shop, so that when 
the structure arrives in the locomotive erecting shop, all that 
remains to be done is to put the crossheads into the guides, put 
the pistons into the cylinders, and key the piston in the crosshead. 
No adjustment whatever of guides or crosshead is made in the 
locomotive erecting shop. 

The boiler is then brought in, most of the fittings and tubes 
having been previously attached, and, generally speaking, the 
16 hours 50 min. work represented the time required for the 
assembling of the parts, erecting the locomotive, and attaching 
such parts as are necessary in putting the different parts together. 
The time, 16 hours 50 min., is believed to be the quickest time in 
which anything of this kind was ever done, the best previous record 
being about twenty-four hours. 

Our draughtsmen and engravers have endeavoured to reproduce 
the locomotive in its various stages as exactly as possible, not omit- 
ting the stains on the boiler from the oil used in drilling the stud- 
holes for the handrail and other brackets on the boiler. The 
boiler barrel is painted between the second and third stages, and 
the change of colour is clearly seen in the illustrations. The 
smoke-box, however, is not painted until later, and the oily stains 
there are still plainly visible in the illustration showing the third 
stage of the engine’s progress. The illustrations show some of the 
miscellaneous collection of implements which are still the favourite 
tools of the erector. The broken anvil, the pinch bars, the flog- 
ging hammer, and the ratchet brace are, asin times past, more 
clearly visible than the scribing block, the gauge, and the templet. 
Everything clearly visible has been reproduced in our engraving, 
with the exception of a collection of damayed hats, which, althougi 
artistically perched in prominent position and apparently intended 
as ornaments, have been omitted. 





The following is a specification of the locomotive :— 


Pennsylvania Railroad.—Specification of Standard Class ‘' A— 
Anthracite” Passenger Engine with Tender and 62in. Wheels. 





Gauge oe oe 0 os es os 4ft. 9in, 
No. of pair of driving wheels .. 2 

Diameter of 7 » se 62in, 
Wheel centres .. os os 4s Cast iron. 
TE ca. es 6 00 de ce 0s 8 ee 6q ts te Steel. 
EER a0. ick 4a op ad ep 08 22ft. Thin. 
Length of rigid wheel base © 08 es ee Tit. vin. 
Diameter of driving axle bearing .. Sin, 
Length * Po es 104in, 
Diameter of main crank pin bearing aa? a 42in. 
Length - PA a ee 4in, 
Diameter of parallel rod bearing, front and back... + Oa 
Length “ on 9 ‘“ 3hin, 
Number of wheels in front truck .. .. .. .. «. 4 

Diameter of _,, ” pslyae 83in. 
Diameter of truck axle bearing Pe. 54hin. 
Length of 9 9 ee luvin, 
Typeoftauck.. .. .. o Rigid centre. 
Cylinders and steam chests ee a Cn Outside. 
Spread of cylinders .. 1. oc 2c 06 os «oe of 77in, 
Diameter 9s es «6 sh xe 4s" Se 80 17in. 
Length of stroke .. .. as )\\ee™ we 24in. 


-" Between frames, 
Shifting link motion. 
ee 08 oe din, 

is oe ljin. 


Position of valve gear .. 


ype o 
Travel of valve Pr 
Outside lap of valve 





Inside 99 - os None. 
Lead of valve in full gear .. vain. 
Throw of excentric = we 5in, 
Length of steam ports. . léin 
Width of __,, -. se ljin 

. exhaust port .. jin, 


Z ae ee 2! 
ee eee ee ee Wrought iron, inside. 
Distance between centres of frames <a 6s 80 44in. 
ee ea ee ee eee eee Steel. 
Thickness of boiler sheets, dome .. .. .. .. .. ysin. 

el, outside fire-box 


slope, waist and roof sheet... gin. 
Thickness of sheet under dome yein. 
ee CRORE. 2c 20 6s ce 86 88 jin, 
Max. internal diam. of boiler ) Wagon top eee ‘olin, 


in. > ) - 
Height to centre of boiler from top of rail .. oo ©. Vt. Odin, 
© we Je» 201 





Number of tubes .. .. .. .. .« ee 

Inside diameter of tubes .. .. .. .. Igin. 
Outside ,, 9 a ak oe oe as ljin. 
eee ee ee Wrought iron 
Length of tubes between tube sheets .. - litt. 4jin. 
External heating surface of tubes .. oo oe 1°134tt. 
Fire area through tubes .. .. .. « oe 2°9 aq. ft. 
Length of fire-box at bottom (inside) .. .. ft lijin, 
Width of 2 3ft. Sgin. 


9 99 ce 90 “ee ee 

Height of crown sheet above top of grate (centre of 
fire-box) oh eh “eb.” 08 3s te Oe 60. we 
Inside fire-box material .. .. .. .. 
Thickness of inside fire-box shects—side 


. $ft. 1jin. 
Steel 








a jin, 
9 e ” » —front, back, and 
NN bi as kn cae + 96, 08. de ae ee ee eS ypin. 
Thickness of tube sheets .. jin. 
Tube sheet material ee fae ae Ce eT Steel 
Heating suriace of fire-box .. .. .. «2 oo +» 120 8q. ft. 
Total heating surface .. . 1254 sq. ft. 
Fire-grate aren 3... 20 20 oe oe tee -. 84°8 aq. ft. 
aq - diam. of smoke stack } straight var a 18in. 
e * ” ” 
Height of stack from top of rail 14ft. 7in. 
Width of cab rool... 1. 1. 22 oc 8ft. llin. 
Height - eae 12ft. 3jin. 
Ween G0 GOD wn 0s co 0s 00 00 ce 88 8ft. Sin. 
Size of exhaust nozzle.. .. .. .. ° 2° x 8hin. 
Pressure of steam per square inch ., oo ee 140 Ib 
Nature of fuel eo 02 ee . .. Anthracite coal 
Weight of engine, empty .. +. «+. 88,250 Ib. 
» mdrivers.. .. «. 58,700 lb. 
| ee eT ee 29,550 Ib 
» of engine in working order . - 96,330 Lb. 
yy on first pair of drivers... .. .. «2 os 32,530 Ib, 
»» on second pair of drivers + ee ee lan, See 
oe | eee ree » ee co os 84,1007. 
Engine fitted with driver brake 5. ab me ind _ 
Capacity of tank .. .. .. «. oo . 2400 gal. 
- coal-box .. .. .. “ 15,000 Ib. 
Number of wheels under tender as (as ee 8 
Diameter of wheels under tender .. .. .. «. «. 38in, 
Material of wheels under engine truck and tender 
trucks .. .. .. o. «. o+ oo eo Cast iron, steel tired 
Diameter of tender truck journals .. . 0 me 4in. 
Length of 9 ” i‘ oe ee 8in. 
Weight of tender,empty .. .. .. .. 29,800 Ib. 
paded on ab 64,550 Ib. 


. . c +e ee o 
Tender fitted with water scoop oe ee es _ 
—Railroad Gazette. 








Ow Saturday, September 15th, the Junior Engineering 
Society visited the White Star Line s.s. Ionic. The members were 
received by the marine superintendent of the company, and were 
afterwards shown over the vessel by Mr. Wilson, the engineer 


Sept. 28, 1888. 
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RAILWAY MATTERS. 


Tuer high level railway through the Bolan Pass has 
been completed, and Quetta is now connected with the Indus 
Valley system by two routes, both broad gauge. 


On the 22nd inst. the new railway from Samara to Oufa, 
in Astrakan, was opened, and Admiral Possiet, the Minister of 
Ways and Communications, stated that he would do all in his 
power to bring about the extension of the line by way of Omsk, 
‘omsk, and Krassonjarsk to Irkutsk, 


In 1860 the total number of p gonoen_org between Dover 
and Calais was 75,922, in 1862 it had increased to 123,053, and in 
1867 to 200,156, in 1875 it was 212,827, and in 1878, the year of the 
Paris Exhibition, it was 260,600; but in 1879 it returned to 175,131. 
Since 1879 the average each year has been nearly 210,000, while 
last year it reached 235,695, 


Now that the question of Ramsbottom’s trough is 
under discussion in connection with the ‘‘race to Edinburgh,” it 
may be worth pointing out that the late Mr. Ramsbottom was not 
the first and true inventor of the contrivance. It was patented in 
America in November, 1854, by McDonald, and is described and 
illustrated in the Scientific American of January 13th, 1855. Mr. 
Ramsbottom’s English patent was taken out in 1860, and is num- 
bered 1527, 


A RETURN signed by Mr. Courtenay Boyle, assistant 
secretary to the Railway Department of the Board of Trade, has 
just been published under the Railway and Canal Traffic Act of 
1888, giving the draft rules proposed to be made by the Board of 
Trade with respect to classification of merchandise traffic and 
schedules of maximum rates and terminal charges applicable 
thereto to be submitted to the department. Particulars are given 
as to procedure with regard to objections that merchants and 
traders may urge against any of the rules proposed, 


An American paper says :—-“ The rail works being 
erected in Washington territory by the Moss Bay Iron and Steel 
Company, an English concern, have already received a large order, 
According toa press telegram from Seattle, a contract was let on 
the 11th inst. by the Seattle, Lake Shore, and Eastern Railroad 
Company for 30,000 tons of steel rails, their delivery to commence 
next July. The works of the Moss Bay Company are now in pro- 
cess of construction on Lake Washington, five miles from Seattle, 
and will be the largest, it is said, west of the Mississippi.” 


TuE Administration Report on Railways in India for 
1887-88 states that the net receipts for the year 1887 show a 
decrease as compared with those of 1886 of 3,878,758 rupees; and 
that the percentage on the capital expended on open lines amounts 
to 5°33, against 5°90 of the previous year. ere was a net loss to 
Government on account of railways of 9,827,927 rupees in 1886-87 ; 
but this amount includes all the capital sunk on unopened sections 
and still unproductive. A great deal of the capital shown under 
State railways has, moreover, been expended on military lines 
which were politically necessary, apart from any question of their 
commercial value. 


Tue fracture of carriage axles is of rare occurrence, and 
during the five years ending December, 1887, only eighteen such 
fractures have been returned to the Board of Trade as having taken 
ae Four of these, two in 1884, and two—one belonging to a 

rake van—in 1887, were axles belonging to the Manchester, 
Sheffield, and Lincolnshire Railway, and of the two which broke 
in 1884, one was made by the same makers as the present axle, 
and its fracture caused the Dinting Viaduct accident. This high 
percentage—22—of carriage axle fractures during the past five 
years is certainly deserving of serious attention, for with regard to 
other axles the result is much more satisfactory, being 5 per cent. 
of engine and tender axles, 2°6 per cent. of wagon axles, and 4 per 
cent, of total fractures. 


Mr. WatreEr Scort, the well-known North of England 
contractor, has obtained the contract for the extensive works in 
connecticn with the rebuilding and re-arrangement of the Central 
Station, Newcastle-on-Tyne, which has been determined on by the 
directors of the North-Eastern Railway, The Railway News says: 
‘* It is among the things not generally known that Mr. Walter Scott, 
the railway contractor, and Mr. Walter Scott, the publisher, of 24, 
Warwick-lane, London, and Felling-on-Tyne, are identical. Mr. 
Scott’s popular publications, such as the dainty cloth-bound sbilling 
monthly issues of the ‘‘ Canterbury Poets,” the ‘‘ Camelot Series,” 
‘*Great Writers,” and Wilson’s ‘‘Tales of the Borders,” are 
widely read; and, well known as Mr. Scott is as a railway con- 
tractor, it is more than probable that he is still better known as a 
publisher. 


In a Board of Trade report on a collision which occurred 
on the 14th of July at Hyde Junction, near Manchester, on the 
main line of the Manchester, Sheffield, and Lincolnshire a, 
Major-General Hutchinson says:—‘‘The collision was unhappily 
attended by most disastrous results, four passengers having been 
killed on the spot, and fourteen others injured, two of these—one 
of whom has since died—very seriously. The accident which led to 
this very serious collision appears, without much doubt, to have 
been caused by the fracture of the leading axle of No. 673 four- 
wheeled third-class carriage, the sixth vehicle from the front of the 
eight vehicles which composed the 10.40 p.m. train from London- 
road Station, Manchester, for Glossop, on July 14th. From the 
evidence of the carriage examiner at London-road Station—a very 
intelligent man—who had examined the train just before it started, 
it appears that he had noticed nothing wrong with the carriage 
when he tapped the wheels and looked at the axle-boxes, kc. It 
is a singular fact that some of the passengers who remained sitting 
on the side of the second compartment a the carriage next to the 
down line escaped with little or no injury, whereas others in the 
same compartment who were standing up holding on to the rails of 
the luggage racks were, when the carriage tilted, shot over the 
heads of the sitting passengers and killed by the collision of the 
tender with the upper — of the carriage. The metal of which 
the axle was composed showed certainly a crystalline surface at 
the place of fracture, and the nicking of the axle by the growing 
flaw to the depth of about jin. would, combined with this crystal- 
line condition of the metal, have tended to materially diminish its 
strength, though a heavy blow or wrench of some kind must still 
have been needed to break it. The axle had only been running 
about seven years, with a mileage not absolutely known, but pro- 
bably amounting to 120,000 or 130,000 miles. The growing flaw 
was certainly one which could not have been detected by any 
examination unless the wheel had been removed from the axle. 
On the removal of the right wheel from the axle a growing flaw in 
a similar position and of similar depth to that at the other end 
became apparent, and on submitting this end of the axle to the 
test of a blow from a weight of 20001b. delivered from a height of 
4ft. close to the flaw, the supports of the axle being 22in. apart, 
the axle broke, rather obliquely across, at the first blow, with a 
fracture showing a brittle condition of the metal at this place. 
Portions of the axle have since been tested by Dr. Kennedy, the 
results of whiclt tests appear to be satisfactory so far as the general 
quality of the iron is concerned. The vehicles were all fitted with 
automatic vacuum brake appliances, but the engine being provided 
only with non-automatic brake fittings, the automatic brake 
appliances could not be brought into use, but only the non- 
automatic ones, and consequently the guard had no control over 
the brakes of any other vehicle than of that in which he was 
riding.” This was a case in which communication between pas- 
Sengers and driver would have saved much, 


NOTES AND MEMORANDA. 


Tue total length of the sewers which will fall under 
the charge of the new London County Council is about 250 
miles, 


THE deaths registered during the week ending Septem- 
ber 15th, in twenty-eight great towns of England and Wales, corre- 
sponded to an annual rate of 17‘7 per 1000 of their aggregate 
population, which is estimated at 9,308,273 persons in the middle 
of this year. 


In London, during the week ending the 15th inst., the 
births were 217, and the deaths 77, below the average numbers in 
the corresponding weeks of the last ten years. The decrease in 
the numbers both of births and deaths has now been for a long 
time noticeable. The annual death-rate per 1000 was 16:2. 


M. M. F. Herarp has succeeded in obtaining directly 
the allotropic modification of antimony indicated by Gore, and 
resulting from the decomposition of a chloride, bromide, or iodide 
of antimony. It takes the form of a grey powder containing 98°7 
per cent. of antimony, with density 6°22 at Odeg. C., and point of 
fusion about 614 deg., whereas crystallised antimony melts at 
about 440 deg. 


THE production of lead in the United states in 1887 
was 160,700 short tons, valued at 14,463,000 dols. at 90dols. per short 
ton. The heavy increase of ‘‘ desilverised” lead from 114,829 short 
tons in 1886 to 135,552 in 1887 was probably due to the importation 
of Mexican lead silver ores. The large product of non-argentiferous 
lead, 25,148 short tons, is due chiefly to the development of the 
Saint Joe district in Missouri. The production of white lead, and 
the several oxides, from pig lead increased to a total of about 
75,000 short tons. 


From the report of Col. A. de C. Scott, water examiner 
appointed under the Metropolis Water Act, 1871, the average 
daily supply delivered from the Thames during July was 87,879,992 
gallons; from the Lee, 56,741,313 gallons ; from springs and wells, 
24,428,347 gallons; from ponds at Hampstead and Highgate, 
337,350 gallons. The last is used for non-domestic purposes only. 
The daily total was, therefore, 169,387,002 gallons for a population 
aggregating 5,488,648, representing a daily consumption per head 
of 30°86 gallons for all purposes, 


A PAPER on the precautions required to be taken in 
order to secure good photographs of lightning was recently read 
before the Paris Academy of Sciences, by M. Ch. Moussette. An 
experiment is described, which is intended to show that the defec- 
tive photographs of electric discharges are mainly due to the 
vibrations communicated to the apparatus by the trembling of the 
ground, the force of the wind, or the crash of the thunder. Hence, 
in order to obtain good impressions, these disturbing elements 
should be neutralised to the utmost. 


In a book on surveying, published in Germany, by 
Jakob Koebel, about 340 years ago, the author gives the 
following instruction, accompanied by a woodcut, as to how the 
length of a foot is to be found:—‘‘To find the length of a rood 
in the right and lawful way, and according to scientific usage, 
you shall do as follows:—Stand at the door of a church on a 
Sunday and bid sixteen men to stop, tall ones and small ones, as 
they happen to pass out when the service is finished; then make 
them put their left feet one behind the other, and the length 
thus obtained shall be a right and lawful rood to measure and 
survey the land witb, and the sixteenth part of it shall be a right 
and lawful foot.” 


THE composition of the rock salt of Cheshire varies 
very greatly. Some specimens exhibit it as a dark brown 
amorphous compound, containing far more clay than salt, while 
others are large — transparent, and colourless masses 
possessing perfect diathermancy. Numerous analyses show the 
average composition of 100 parts of the latter to be—chloride of 
sodium, 98°30; chloride of magnesium, 0°05; sulphide of calcium, 
1°65. When this result is compared with the results of the 
analyses of the other principal salt mines of the world, it is found 
that the purity of the Cheshire product is unrivalled. As to the 
brine, it consists, roughly speaking, of one part salt and three parts 
water. It boils at 226 deg. F. 


THE earliest method of salt manufacture in Cheshire 
was to erect wattled walls, surmounted by a trough, the bottom of 
which was bored at regular intervals. The brine was conveyed in 
buckets from the wells—the annual “dressing” of which was a 
quaint ceremony—and poured into the trough. Being allowed to 
trickle over the fence, the aqueous component of the brine was 
evaporated, and the fine salt crystals that were deposited were 
carefully collected for use. Recent excavations at Northwich 
resulted in the finding of several lengths of the troughs used in 
this primitive process. The next step was to evaporate the brine 
in small leaden pans. At Northwich the size of them was 
prescribed by authority, as also was the time during which salt 
might be made. A functionary called ‘‘the pancutter” enforced 
the regulations by cutting down any pans that exceeded the 
standard ; and a town bell controlled the time. As years went on, 
iron pans superseded the leaden ones. In the middle of the last 
century, the pans in use held 800 gallons. Modern pans have a 
capacity varying from 5000 to 16,000 gallons. The process of salt- 
making is very simple—almost rude. The whole secret is to drive 
the water away and retain the salt by beating the brine, Xc., toa 
low temperature only, if you want coarse salt, and toa high tem- 
perature if you want fine salt. Experience has shown that large 
open pans answer best in the long run. Numberless patent pans 
have been tried, but they all entailed greater expense in construc- 
tion, working, and maintenance than the ordinary pans. For 
making a ton of common salt, about half-a-ton of slack is used ; but 
for making the same quantity of fine salt, about 13 ewt. of “burgy” 
or ‘‘through” coal must be consumed. 


Tue British make of pig iron 100 years ago was 
13,100 tons made with charcoal, and 48,200 tons made with coke, 
or a total of 61,300 tons. In 1806 this had increased to 258,206 
tons. England did not make much iron until 1735, when Abram 
Darby introduced the use of coke. In 1740 the total make of pig 
iron in England was only 17,350 tons. Between these two extreme 
dates, 1735 and 1806, almost all of the canal system of England 
was constructed, Watt perfected his engine, and Cort took out his 

tent for rolling iron. The maximum make was in 1882 

,493,287 tons; last year the production was 7,441,927 tons, a 
gain of over 571,000 tons over the preceding year, which was 
marked by the smallest production since 1879; and it was about 
equal to the production of 1872, which was 6,841,929 tons, or 
72°9 per cent, of the joint production of England and the United 
States. ‘‘ At the close of the American Revolutionary War,” the 
Railroad Gazette remarks, ‘‘our abundant charcoal gave us 
relatively great advantages in iron smelting, though no statistics 
are known showing how much iron was produced in this country 
till 1810, when we were making 53,908 tons. In 1820, according 
to Mr. Swank, our make fell to 20,000 tons. Great Britain was 
then making 400,000 tons. In 1854, the first year statistics were 
collected by the American Iron and Steel Association, charcoal iron 
constituted almost one-half of our make of 657,338 tons, which 
was 30°3 per cent. of the joint make of the two countries. Our 

— of the joint make was at its minimum, 14°7 per cent., in 

861, and again in 1865, In the meantime our production had 
only increased from 821,223 tons to 831,769 tons. Since that, on the 
whole, our production has increased with considerable steadiness, 





till last year, when our make was 6,417,184 tons, or 46°3 per cent. 
| of the joint make of the two countries.” 
| 





MISCELLANEA. 


Tue Brewers’ Exhibition, in the Agricultural Hall 
Islington, will be open from the 22nd to the 27th of October. 


A Boarp of Trade report has been published concerning 
a cylindrical boiler which had exploded after twelve years’ use. It 
was second-hand when put down twelve years ago, and during the 
whole of that time it had never been examined or the manhole cover 
taken off. 


Tue Milford Docks are now open for the receipt of 
vessels. The next thing wanted is sufficient reason for the induce- 
ment of shipping to use the docks, improvement in the Great 
Western service of trains, and the discovery of the means of esta- 
blishing important industries in Pembrokeshire. 


A NEw station for the Caledonian Railway Company is 
to be constructed at Dundee by Messrs. Kinnear, Moodie, and Co., 
Glasgow. The new building will be in the Scottish baronial style, 
will have a main platform 800ft. in length, and branch line plat- 
form 600ft. The cost will probably be £30,000. 


A NEw granary has been erected by the Bristol Dock 
Board upon Canon’s Marsh, at a cost of £60,000, providing accom- 
modation for 80,000 qrs. of wheat. The machinery is designed to 
receive and deliver 300 tons of grain per hour. There are four 
elevators capable of lifting 75 tons per hour each, and can be 
worked at the same time. 


Some solid blocks of Russian flour, which had been 
shipped to this country in bags, are described by the Millers’ Gazette, 
which says they were simply congealed masses of flour of a low 
grade, but perfectly sweet. ‘here was no appearance of excessive 
moisture; the flour had been packed in the ordinary way, and its 
solidity seemed to be due simply to heavy pressure. 


WE are long accustomed to portable railways. Now it 
appears that the Compagnie de Fives Lille are constructing port- 
able iron bridges, which are made under M. Henry’s system, by 
which all the parts of the booms and lattices are interchangeable, 
so that those instructed may rapidly make up girders out of a 
heap of bridges, in short bits and connect them with similar pieces. 


AFTER the recent trials of steel shells, a number of 
those from Hadfield’s were passed, so that there are now several hun- 
dred of these shells in our service. It is satisfactory to see that 
English steel projectiles have proved their superiority over others, 
and especially so in the case of the Hadfield shells, which are made 
by the maker’s own system, and entirely without foreignaid. They 
have pierced seven different compound plates, two of which were 
the hardest ever fired at, as they contain 1°25 per cent. ef carbon. 
Some orders have been given abroad, but this, it is hoped, will 
cease. 


At the monthly meeting of the Stratford-on-Avon 
Rural Sanitary Authority on the 21st inst., the question of pro- 
viding a water supply for Kineton was discussed. The Inspector 
of Nuisances reported that during the past month the water supply 
had failed several times, and that on one occasion the inhabitants 
dependent on this source were without water for five days. It 
was unanimously resolved that Mr. E. Willcox, Birmingbam, 
should be appointed to inquire into the question and report to the 
next meeting of the Authority with the view of propounding a 
scheme for an adequate supply. 


Tue double-turretted monitor, Terror, was rebuilt by 
the Messrs, Cramp, and will be formidable for harbour defence 
when completed, some three years hence, as her armour and 
armament are not yet commenced. The other three of this class 
of 3815-ton monitors are the Monadnock, the Amphitrite and the 
Miantonomob. The turrets of the last-named vessel progress but 
slowly, and only two of her10in. guns are completed. The armour 
for the Miantonomoh is of the compound type, and was furnished 
from abroad ; that for the others is to be of steel, and will be of 
domestic manufacture, the first of such weight and thickness ever 
contracted for in the United States, the armour for the sides being 
7in., and for the turrets 11}in. thick. 


Tue classes at the Technical College, Finsbury, of the 
City and Guilds of London Institute, for the session, 1889, will 
begin on Monday, October lst. They are divided into tive depart- 
ments, viz.:—(1) Mathematics and mechanical engineering; (2) 
electrical engineering and applied physics; (3) industrial and 
technical chemistry; (4) applied art; (5) special trade classes. 
The classes are conducted both in the daytime and in the evening. 
The entrance examination, for day students, will take place on 
Wednesday, September 26th, at 10 o’clock a.m. Scholarships of 
£30 a year each, and the Holl scholarships of £20 a year, all 
tenable for two years, will be awarded, in accordance with the 
séveral schemes, on the results of the entrance examination. 


A LARGELY attended meeting of plumbers was held on 
the 21st inst. in the Burgh Court-room, Dundee, for the purpose 
of hearing addresses on the subject of technical education. A 
large number of the younger members of the craft were present. 
Mr. John J. Henderson, architect, presided, assisted by Professor 
Ewing, and ex-Baillie M’Neill, and various district secretaries of 
the National Registration of Plumbers. Professor Ewing said he 
understood that the object of the meeting was to make a formal 
request that the subject of instruction for plumbers should form 
a portion of the course at the newly established Technica) Insti- 
tute at Dundee. ‘The plumbers took the lead in this respect, 
and he should be surprised if the committee did not see their 
way to accede to their request. The establishment of classes of 
this kind involved two considerations—(1) the question of ways 
and means; (2) how they were to get teachers. As to the ques- 
tion of expense, he understood that the Worshipful Company of 
Plumbers in London had promised a grant in aid of the classes, 
provided an equal amount were subscribed locally. The clerk 
gave statistics of similar classes in various English towns, and at 
the conclusion between forty and fifty plumbers joined the classes, 


An important public work was officially initiated last 
Friday afternoon at Bilbao, namely, the construction of an outside 
harbour, or secondary port, at the entrance of the river Nervion, 
to be known as the port of Abra. The effect will be to supersede 
the existing dangerous entrance to the river, produced by the open 
bar, which, especially during the prevalence of north-west winds, 
renders Bilbao one of the most dangerous and difficult ports on 
the Atlantic coast. The great work will be a boon to Spanish in- 
dustry and the maritime world, especially to England, as by far 
the largest number of vessels entering the port are British. The 
principal breakwater or mole of Abra is to start from the coast to 
the north-west of the small fishing village of Santurce, extending 
1000 metres across the bay towards Al Gorta, from which point it 
takes a southerly direction towards the entrance of the Bilbao 
river, extending about 500 metres in this direction, On the 
opposite coast a second breakwater, starting south of Al Gorta, 
extends in a westerly direction, 750 metres towards the first, but 
some 500 metres nearer the mouth of the river, the space between 
the two piers being 640 metres for the passage of vessels. The 
works are from the designs of the Spanish engineer Churruca; but 
a Times Bilbao correspondent says these appear practically not 
dissimilar from those proposed some fifteen years ago by the 
English engineers, Sir John Coode and Mr. Vignoles. The esti- 
mated cost of the works is thirty millions of pesetas, and they are 
to be completed in twelve years. The Spanish Government gives a 
subvention extending over the whole term of £10,000 annually, or 
£120,000. The town of Bilbao has already subscribed something 
over £120,000. It is proposed to put an export duty of 25 centimes 
per ton on minerals going out of the port, which it is estimated 
would produce over £30,000 per annum. 
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BOILER IN POSITION 5 HOURS WORK. 
Monday, Noon. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsble for the opinions 07 our 
: Correspondents. } 


- 





BOILER INSURANCE AND THE BOARD OF TRADE. 


Srr,—As you have invited correspondence on the above subject, 
and as the recent Trades Union Congress discussed the matter, and 
carried a resolution in favour of compulsory certification of boiler 
attendants, I send you some remarks upon the recent Blue-book, 
drawing attention to the deficiencies and omissions thereof, to- 
gether with an attempt to supp! y them. ae. 

The first point to which | wish to draw attention is the great 
diminution in boiler explosions and the consequent loss of life since 
1870. The Select Committee appointed by the House of Commons 
‘“‘to inquire” into the cause of steam boiler explosions, and the 
best means of preventing them, reported, in February, 1871, that 
the number of steam boilers in the United Kingdom was 100,000, 
that the explosions averaged 50 per year, or 1 in 2000 explosions, 
and the deaths 75, or 1 in 1333°3 explosions, and 1°50 per explosion. 
The Blue-book gives the number of boilers at 140,000, the average 
annual explosions at 44°6, or 1 in every 3114°3, the consequent 
deaths at 48-9, or 1 in 2863 explosions, and ‘912 per explosion, a 
marked improvement. The next point is that since the Boiler 
Explosions Act, 1882, has been in force, while the deaths from 
explosions have diminished, the number of explosions, instead of 
decreasing, as was expected, has increased. ‘The figures given in 
the Blue-book are :— 





Explosions in the last 10 years .. .. 446 Annually 44°6 
During 5} years of Act being in furce.. 256 ” +. 4654 
During 4} years preceding .. 190 . . o- 42°22 


A serious defect in the Blue-book is the omission of details as to 
the number of accidents caused by carelessness, ignorance, incom- 
petence, or negligence of attendants, number of boilers under 
insurance, Kc., all of which are simply alluded to in a general and 
vague manner. There are no means by which the public can easily 
acquire the information before 1886-7, as previous to that time the 

varticulars were given in departmental papers of the Board of 
de prefixed to the annual volumes containing the inquiries held 
under the Boiler Explosions Act, 1882, and only to be obtained at 
a heavy expense. It is to be ho that this defect will be 
remedied in future by continuing the abstract of inquiries first 
published last year. The information being of the greatest value 
to all interested in the subject, and only to be procured at a con- 
siderable expenditure of patience and time, I give it below for the 
benefit of your readers, in the — that it may dispel some pre- 
valent misconceptions. The first table consists of a comparison of 
the number of boiler explosions from various causes since the coming 
into force of the Boiler Explosions Act, 1882; the second, of a com- 
parison of the number of explosions in the United Kingdom in 
relation to the other countries given in the Blue-book ; and the 
third enters into the questions of carelessness, ignorance, incom- 
petence, and negligence of attendants, inspection, and insurance. 


Comparative summary of the causes of boiler explosions according to 
inquiries held under the Boiler Explosions Act, 1882. 





-.| Per- on 
1882 1883 1884 1885 1886 Ave-| centage jtatio 
to to|to to t» Total ‘per | of total a 
18$3 18841885 1886 1887 - explo- ; 
year. pl boilers, 
Deterioration or 
corrosion of 
boilers, defective 
safety valves,&c. 14 16 20 82 17 99 (19°80 44°40 lin 7077 
Defective design | 
or construction 
of boilers or fit- | 
tings .. .. ..| 5 6/11 16 15| 58 |10°GO) 28°80 1in 13,113 
Ignorance or neg- | 
lect of atten- 
a 3 3 o 6 3/19 3°80 8°52 lin 36,842 
Miscellaneous! 23 «16 8 3 2) 52 10°40 23°32 1 in 13,461 
45 41/43 “57 44°60 lin 3139 


1 In first two reports miscellaneous was subdivided into three headings, 
while in the subsequent reports was discontinued. 
Table showing the Ratio of Explosions to the Total Number of Boilers 
in the United NKingdem, Belgium, France, Holland, Italy, and 


Prussia. 














United Kingdom. Belgium. France, Holland Italy. | Prussia. 
In- Non-in- All ~ In- In- In- | Non-in- In- 
gpected. spected. kinds. | spected. spected. spected. 





spected. spected. 


- ee 











| | | 

1 in 7777 1 in 1959 Lin $1391 in 5427) 1 in 3076 1 in 2315)1 in 787*|1 in 3645 
| | 

3616 





Average of inspected countries 1 in .. 
* Not reliable. 


Table showing the Number of Explosions arising from the Carelessness, 
Ignorance, Incompetence, and Neglect of Attendants; also the Pro- 
portions of Explosions in Inspected and Non-inspected Boilers, 





Explosions 











a ee ieee S 

Year, ‘Gione, BONDS centage, gpitjaq centage. BOTAN, $0 

boilers. boilers. or neglectof | © 

attendants. | 

1882-8 45 38 80°00 9 | 20°00 3 666 
1883-4 41 240 s268— 7 s(AT"82 8 | 782 
1884-5 43 83 «7672 10s|,s«88-98 4 9°30 
1885-6 57 44 «7719-13 | 29°81 6 10°55 
1886-7 87 31 87°78 —iSSSCédG 2B 8 8*11 
fotel.. 23 1 | — | o | — > i 
Average 446 35°6 80°10 9 | 20°00 38 | 8-52 

— ini lin 26,842, 


1 in 3139 1 in 1959 





The deduction from these figures, as far as they go, is, that the 
explosions in inspected boilers in the United Kingdom are but one- 
fourth of those in boilers not similarly protected, being 1 in 7777 of 
the former, as against 1 in 1959 of the latter; and that explosions 
arising from carelessness, ignorance, or incompetence, and neglect 
of attendance, form but 8} per cent., or one¢welfth of the whole, 
and bear to the total number of boilers the exceedingly small 
proporticn of 1 in 36,842—a marked improvement upon the state 
of things in 1870. The Committee in their report give no opinion 
as to the number of boiler explosions caused by the carelessness, 
ignorance, incompetence, or neglect of attendants; but during 
their deliberations Mr. Alfred Blyth gave evidence that the acci- 
dents arising from those causes formed one-third of the whole, 
Mr. Joshua Field that they formed a majority, and Mr. Robert 
Galloway that they formed a very large proportion. Though the 
Select Committee of 1870 reported ‘‘that the boiler insurance 
societies had been useful in preventing explosions,” and their bene- 
ficial influence has been extended since, the hostility to them of the 
Marine Department of the Board of Trade runs throughout the 
reports under the Boiler Explosions Act, 1882, and is evident, In 





the report for 1882-3 occurs the following :—‘‘The inspection by 
means of assurance does not insure safety, for we find that one- 
fifth of the explosions which qe during the year happened 
to boilers not only inspected, but insured by the boiler insurance 
companies.” I am not aware that any one had suggested that the 
insurance of boilers would guarantee freedom from explosion, and 
consequently the remarks had about as much reference to the sub- 
ject as those of Mr. F.’s aunt, ‘There are milestones on the Dover 
road ;’ but that the boiler assurance societies have considerably 
diminished explosions the Marine Department of the Board of 
Trade will hardly venture to question. In the report for 1884-5 
attention is drawn to the number of explosions—ten—in boilers 
inspected and insured by the boiler assurance societies. In the 
Blue-book, on page 11, occurs the following:—‘‘A very large 
number of boilers are never inspected at all. Some are worked 
by men who have no knowledge of their business, and this being 
so, it can scarcely be wondered at that explosions happen 
and lives are lost, or that the men employed about them, and 
whose lives are constantly endangered, should, through their 
representatives in their unions and in Parliament, raise up their 
voices in favour of what they deem to be a measure of protection 
to themselves and their families.” No one reading these observa- 
tions would imagine that the Select Committee of 1870, when 
boiler explosions were greater in number and much greater in 
proportion than at present, ‘‘ was not prepared to recommend the 
adoption of any system founded on the theory of compulsory 
periodical inspection, holding that it was doubtful whether 
compulsory inspection would not lessen the responsibility of the 
users, who are best able to ascertain the condition of their boilers, 
and the competency of the men employed to watch them.” One 
objection to the boiler insurance societies is their competition with 
each other, and their different conditions for insurance and 
requirements, with the consequent result that a boiler rejected by 
one society may be accepted by another. This is precisely 
paralleled in the case of the medical profession, there being some 
eighteen or nineteen bodies giving a licence to practise, so that a 
person failing at the examinations of one body can often succeed 
at those of another holding a lower standard of efficiency. The 
evil has reached such a height that the profession has for some 
time been endeavouring to obtain a conjoint examining body, with 
uniform examinations. Probably the boiler insurance societies 
may be induced to adopt a system somewhat similar, as far as 
conditions, fees, and requirements are concerned. 

On the subjects of the compulsory certification and examination 
of those in charge of steam boilers, and the number of accidents 
arising from their carelessness, ignorance, incompetence, and 
neglect, much misapprehension prevails still. The general idea 
is that the accidents from these causes, as reported by the 
Select Committee of 1870, form a large proportion of the whole, 
whereas the returns under the Boiler Explosions Act, 1882, show them 
to have diminished to one-twelfth, and there is a probability of their 
still further diminution, For years the public and trades unions 
have been calling for legislation with a view to the compulsory 
certification and examination of steam boiler attendants, in the 
hope to diminish the accidents and consequent loss of life and 
injury arising therefrom. The true state of the case not having 
been made public, and the returns under the Boilers Explosion 
Act, 1882, being practically inaccessible, they cannot be blamed 
for these opinions—opinions in which I concurred until I looked 
into the various reports, returns, &c., and ascertained the facts as 
given in the preceding part of this letter. I now have to draw 
attention to a remarkable change of opinion relating to the com- 
pulsory certification and examination of steam boiler attendants on 
the part of the Marine Department of the Board of Trade, the 
assistant-secretary having performed the feat of turning his back 
on himself with a celerity and coolness which even more constant, 
experienced, and illustrious practitioners of that operation would 
envy. In the first report under the Boiler Explosions Act, 1882, 
occurs the following:—‘‘ As in three cases only can the explosion 
be attributed to neglect or ignorance of management on the part 
of the boiler attendants, there is no reason for yet assuming that 
any material diminution in the number of explosions may be 
expected to result from the systematic examination of and granting 
certificates to the men employed in working boilers.” A similar 
passage occurs in the second and third reports for 1883-4 and 
1884-5. In the report for 1885-6 the passage no longer appears, 
and in place of it is the following:—‘“ At the time the Boiler Ex- 
plosions Act, 1882, under which these inquiries were held, was 
passed, there was a strong opinion that all boilers should be 
inspected, and all persons charged with the management certified. 
In that year, however, it was thought better that a system of in- 
quiry should be instituted whereby the causes of explosions should 
be accurately ascertained. Without the knowledge gained by 
these inquiries the Beard of Trade were not in possession of 
adequate information. Now, however, with the reports before us 
of four years’ explosions, we have an accumulated amount of evi- 
dence which is so important and conclusive that I should have been 
unable to pass it by without calling special and serious attention to 
it, if I had not already received your instructions to inquire into 
the question. Seeing that the fatal results of these explosions not 
only include damage to the property of the steam user, and loss of 
life to a in bis employ, but are a source of danger to the 
general public, I venture to submit the case for consideration.” 
As the explosions from carelessness, ignorance, incompetence, and 
neglect of attendants in 1885-6 increased by only 1°25 per cent. 
over the preceding year, and in 1886-7 fell 1-19 per cent. below it, 
the mental process by which the assistant-secretary of the 
Marine Department of the Board of Trade abandoned his previ- 
ously published opinions, and declared the accumulated evidence 
in possession of the Board of Trade to mean exactly the opposite to 
what it indicated, is inexplicable. The report for 1886-7 contains 
no reference to the subject beyond a little faint praise of the 
examination of the boiler insurance societies, probably owing to the 
fact of the explosions being the fewest in number, and below the 
average of the five years, the same remark applying as to the 
latter point in the case of accidents arising from carelessness, 
ignorance, incompetence, and neglect of boiler attendants. At 
page 11 of the Blue-book occurs the following, although it was not 
deemed to be necessary to encumber the draft Boiler Registry and 
Inspection Bill with clauses on the subject of certification and 
examination of boiler attendants:—‘‘I think this question of 
properly qualified attendants may well be considered with those of 
inspection and registration of boilers.” 

I have endeavoured in the foregoing to lay before your readers 
the true facts relating to boiler explosions as contained in the 
reports of the Select Committee in 1870, on the cause of steam 
boiler explosions and the best means of preventing them; the 
various reports under the Boiler Explosions Act, 1882, and the 
recent Blue-book on Registry and Inspection of Land Boilers, 
mainly with reference to the question of explosions arising from 
carelessness, ignorance, incompetence, and neglect of attendants 
and number of explosions in inspected and insured boilers dis- 
tinguished from those in boilers not similarly protected. Though 
I have given a comparative table, as far as I could ascertain, of the 
explosions arising from defective construction or design, I leave 
this part of the subject to be dealt with by those possessing more 
practical experience and knowledge of boilers and their working 
than I do. 

The only conclusions that can be drawn from a careful study of 
the various reports on boiler explosions briefly are :—That the 
ratio of explosions of both inspected and non-inspected boilers in 
the United Kingdom is 1 in 3139, or not much larger than the 
average ratio] in 3616 in those countries where compulsory in- 
spection prevails ; that the ratio of explosions of inspected boilers, 
1 in 7777, is much smaller ; that the explosions of inspected boilers 
in the United Kingdom form but one-fourth of the explosions 
among non-inspected boilers ; that since the report of the Select 
Committee of 1870 on boiler explosions, the number of explosions 
has decreased by YW 11 per cent., while the number of boilers 
has increased by 40,000, or 40 per cent., and the ratio of explosions 





has in the same time fallen from 1 in 2000 to 1 in 3139, and the 
ratio of explosions of non-inspected boilers at the present time, 
1 in 1959, is not much greater than the ratio of explosions of both 
inspected and non-i ted boilers in 1870 ; that much of this im- 
provement is due to the action of the boiler insurance societies, to 
whom the Marine Department of the Board of Trade is so hostile ; 
that explosions from the carelessness, ignorance, incompetence, and 
negligence of boiler attendants, notwithstanding the large increase 
in the number of boilers, have decreased from over 25 to less than 
four, and the percentage of explosions from such causes from over 
50 per cent. to 8} per cent., or from over one-half to one-twelfth ; 
and the ratio of explosions from 1 in 4000 to 1 in 36,842, showing 
clearly that the cry for the compulsory examination and certiti- 
cation of boiler attendants has no foundation, and is based upon 
a misapprehension of the facts of the case ; that any legislation on 
the subject of boiler explosions and their prevention should be 
based upon the recommendations of the Select Committee of 1870, 
who advised :—‘ That it be distinctly laid down by statute that 
the steam user is responsible for the efficiency of the boilers 
and machinery, and for employing competent men to work them,” 
‘*That, in the event of an explosion, the onus of proof of 
efficiency should rest on the steam user.” ‘ That in order to raise 
prima facie proof, it shall be sufficient to show that the boiler was 
at the time of the explosion under the management of the owner 
or user, or his servant; and such prima facie proof shall only be 
rebutted by proof that the accident arose from some cause beyond 
the control of such owner or user; and that it shall be no defence 
in an action by a servant against such an owner or user being his 
master that the damage arose from the negligence of a fellow- 
servant.” With regard to the latter point some provision has been 
made by the Employers’ Liability Act, but only to a certain 
extent. Finally, either the Blue-book on the Registry and Inspec. 
tion of Land Boilers was, like some similar productions, published 
more for the purpose of proving a theory or supporting opinions 
and views than of giving the true facts of the case, or those 

nsible for its compilation have not performed their duty in a 
satisfactory manner. C, 

Westminster, 5.W., September 24th. 








DYNAMICS OF A PARTICLE, 


Sir, —‘‘A Miner's” difficulty is another instance of the preva- 
lence of the fallacy that the pressure in the enlargements of a pipe 
is less than in the smaller sections, The contrary is the case, and 
is confirmed both by calculation and experiment—there is no 

radox in this. In water supply or in gas supply is the pressure 
increased by diminishing the size of the pipes ‘ is the pressure of 
steam increased by throttling it! The following figures fit the 
facts of ‘A Miner's” new meng and are more eloquent than 
columns of explanation: although they have been given alrealy, 
they are worth repetition in a more distinct form ; their verification 
by some of your other correspondents would be interesting :—~ 

Simall trunk. Large trunk, 
Area, square feet... ° mm as 20 


Velocity, feet per second .. 100 49 795 
Pressure, lb. per square foot 2160 2172°65 
Volume, cubic feet per Ib... 125 12°449 
Pressure by volume 27,000 27,047 


Temperature, Fah. .. .. i 46 46 886 


These figures neglect friction, eddies, and difference of level, and 
suppose that there is neither gain nor loss of heat. If ‘‘A Miner” 
would study these figures attentively in a receptive spirit, he would 
find all his difficulties, doubts, and delusions disappear. 

The late Mr. Froude considered the principle so important that 
he gave a lecture on it at the Royal Institution in 1876, accom- 
panied with a beautiful experiment, which, if repeated, would be 
very convincing to “‘A Miner” and those who, like him, doubt the 
first principles of mechanics. I cannot do better than quote his 
words :—‘‘In the case of an enlargement the velocity of the 
particles is being reduced, and this check implies the existence of 
a force acting in a direction opposite to the motion of the current, 
so that each particle which is being thus retarded must have a 
greater pressure in front of it than behind it ; thus a particle at 
each stage of its progress along a tapering enlargement is passing 
from a region of lower pressure to a region of higher pressure,” 

If further confirmation is required, the following extract with 
reference to the air discharged by a Guibal’s fan is taken from 
Goodeve’s ‘Principles of Mechanics” :—‘“ Taking with us the 
principle that action and reaction are equal and opposite, let us 
consider the case of a mass of air entering the narrow neck of an 
expanding flue or chimney at a high velocity, and discharging 
itself finally at a low velocity. This illustrates the reconversion o 
momentum into pressure. The molecules of air move more and 
more slowly, and finally encounter the inert atmosphere outside, 
Here they are crowded together, the space becomes more densely 
packed, and finally this reduced momentum terminates quietly in 
an increase of air-pressure, If the air rushed out, unaided by the 
expanding chimney, it would meet with much greater resistance ; 
it would set up eddies, and would be clogged in every direction, 
whereby the engine power would be wasted.” 

721, Commercial-road, E., 

September 22nd, 


T. I, Dewar. 





Srr,—Mr. Dewar is rapidly becoming incoherent. He furnishes 
a melancholy example of the state to which a man can be reduced 
by a course of formule and text-books, In his last letter he tells 
Mr. Muir that ‘‘ the force of inertia is the only force in Nature.” 
In the next sentence he explains that ‘‘inertia is not a force.” 
From this the logical deduction is of course that there is no force 
in Nature. Professor Tait arrived at a somewhat similar conclusion, 
only on very different grounds, years ago, and I have myself said 
something to the same effect, but not for the same reasons. 

Mr. Dewar, however, not content with building a card house 
proceeds at once to knock it down, When what follows is taken 
with what I have quoted, we have something unintelligible. So far 
as I can gather anything from it, it would appear that Mr. Dewar 
has fallen into the same vein of thought as ‘‘ Puzzled Student,” 
and that really every force is encountered by some other force. 
This is pleasant for Mr. Cherry, Mr. Muir, and others who have 
hitherto hunted wild dynamics together. 

In another place he tells us that matter can exert a “force of 
resistance to change of velocity,” but it so happens that this is just 
that thing of all others which matter is wholly incapable of doing. 
Time is an essential concomitant to change of velocity, but Mr. 
Dewar ignores time in dynamics altogether. Given infinite time 
and an infinitely small ‘ force” can communicate motion to or 
change the velocity of an infinitely large mass. Matter is entirely 
inert. 

Mr. Dewar may perhaps clear up his ideas a little if he will 
try to understand that there is no mechanical energy apart from 
motion. There is no cause of motion but motion. In saying this 
I will, to make things easy for Mr. Dewar, limit the statement to 
the motion of crude masses of matter, say billiard balls; and | 
will not suggest chemical dynamics, of which probably, indeed, Mr. 
Dewar has never heard ; nor will I refer to heat, light, electricity, 
and such like. 

Matter is capable of receiving motion just asa jug will receive 
water. What Mr. Dewar calls inertia is nothing more nor less than 
capacity for motion. A big mass of matter will hold a great deal 
of motion ; a small mass will hold little motion ; time is always 
needed for the transfer of motion; and you can no more 
pour a large quantity of water in a very small time from one 
jug into another than you can transfer a large quantity of motion 
from one body to another. It would, I fear, be useless to try and 
explain this further to Mr. Dewar. It may be worth while, 
perhaps, to add that the view I have just enunciated does not 
originate with me. I am an humble disciple of a very great man, 
of whom Mr, Dewar may perhaps have heard, namely, Descartes, 
who laid down the proposition that the quantity of motion in the 
universe is always the same, which is nothing more than the 
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essence of the theory of the conservation of energy beautifully 
stated. Descartes was born in Touraine in 1596, and the world has 
learned a good deal since then; and I am in no way concerned to 
maintain that Descartes’ conclusions on all points can be sus- 
tained now. But the proposition concerning the stability of the 
quantity of motion is so satisfactory, so complete, and supplies 
such an admirably simple system of dynamics, that it is much to 
be regretted that it has for a time been thrust into the back- 
ground, ®, 11, 
September 23rd. 


Sirn,—Mr. Dewar's letter of September 15th is amazing and 
heart-breaking. How can it be criticised without causing him 
ain? He truly says inertia is that property of matter whereby all 
vodies resist change of velocity, but it is mere juggling with words 
to go further and say that this resistance ‘‘ balances” the force 
applied, in the same sense as it may be said that forces balance 
each other in statics, or in any analogous sense, and it is nonsense 
to call this Mg a! of matter” also a “force,” nay, ‘‘the only 
force in Nature !” Ho 
so well, uses language so ill? 
formule? I think there is a serious ambiguity in one of the 
symbols, It was in 1885 that Professor Lodge, writing in your 
columns, advocated the revival of the word inertia as a name for 





the very quantity ma? that Mr. Dewar has written so wildly 


about. I wish now to point out that the quantity wants a symbol 
to itself aswell as a name. Suppose that for the general property 
of matter inertia we used the symbol i as we use G general gravity; 


and that for any example of the resistance m we used the word 


inertia, or the symbol 7, as we use gravity or g for the acceleration 
caused by gravity—surely the formule of dynamics would become 
clearer? Would Mr. Cherry object to write ai = F — R, instead 
of am = F - R? The symbol m is used for so many things. It 
is used for momentum—with which Mr. Dewar confuses inertia at 
the end of his letter—and also for mass—or quantity of matter— 
but though inertia, and momentum, and weight are all things that 
vary in quantity as mass varies, none of them are identical with 
mass itself, Is it possible that Mr. Dewar does not see this ? 
Edmonton, September 24th. Wm. Muir. 





A NEW STEAM ENGINE, 


Sir,—In order to complete my previous remarks, and for the 
clear understanding of the same, i now send you a diagram worked 
out so as to show that I have not in my diagrams made use of any 
unknown principles. The adiabatic curve lines for the triple — 
sion engine, and for the other two engines, published in THE 

INGINEER of 20th July this year, were not worked out by scale 
measurements, but by calculations, basing the pressures upon the 
expansions due to increased volumes; hence the length of the base 
line which represents the number of expansions does not signify 
so long as it represents the correct number of expansions, and for 
convenience I made it to correspond with the ratio of each cylinder 
one with the other, so that each cylinder should occupy its own 
proper position on the base line. 


w is it that Mr. Dewar, who uses formule | 
Is there any ambiguity in the | 








further, notwithstanding the fact that there was a slight wind 
blowing in the opposite direction before the train appeared. Witb 
these facts before me I can only conclude that the appearance of 
the trees blown backwards was due to the speed with which the 
observer was carried forward, and not to a back current of air. 
Manchester, September 24th, JAMES D. MACKINNON. 


_ correspondent is entirely mistaken. The trees are power- 
fully forced to the rear, and the existence of this return current is 
wall heown to railway men, We cannot find any evidence of it at 
slow speeds, nor at the head of the train. If our correspondent 
will experiment under precisely the conditions we have named, he 
will, no doubt, arrive at our conclusions,—Ep. E.] 





NEXT TO NOTHING. 


Sir,—In the President’s able address to the British Association 
the value of estimating small influences was well characterised, ‘.e., 
the summation of small results was shown illustratively to make 
up a large total in the sum of achievements in mechanics, The 
effect of the ‘‘ hand” of the rifling, z.¢., the influence of direction 
of rotation of a rifled projectile in producing deviation, was noted, 
and this was apparently attributed to slight condensation of the 
air below the projectile during its gradual fall, whereby the friction 
would be greater below the rotating projectile than above it, 
entailing a deflecting force. The passage in the address is here 
somewhat obscure ; for there may be a rise as well as a fall, or no 
actual fall in some cases. Asa rule, no doubt, there isa fall. But 
may I point out another cause—‘“ next to nothing ”—not alluded 
to, namely, the augmentation of density of the air due to 
difference of barometric pressure above and below the projectile, 
or rather, due to the fact that the projectile is, strictly speaking, 
acted on by the air as a floating body, urged upwards by a force 
equal to the weight of the displaced air. A cubic foot of air 
weighs 564 grains, as is known. A projectile displacing 10 cubic 
feet of air would thus have an upward thrust of 56} x 10 = 565 
grains acting on its lower surface. This would evidently act on 
the rotating projectile as a Prony brake acts on the periphery of a 
wheel ; or the effect would be that of a brake of 565 grains 
pressure applied to the lower surface of the revolving projectile. 
The lateral deflecting stress thus depends evidently on the 
coefficient of friction between the air and the iron surface at the 
velocity of rotation actually existing. This in the long ranges 
now attained may have an effect, 8. ToLvER PRESTON. 

30, Rue de la Clef, Paris, 

September 22nd. 





THE MANUFACTURE OF TUBES, 


S1r,—In reference to the paper by Mr. Frederick Siemens on the 
manufacture of metal tubes, read at the last meeting of the 
British Association for the Adva t of Sci , allow me to 
state, ina more definite way than is generally known, that there 
is little in it that is new. The mechanical action of the various 
figures shown, as applied to the manufacture of metal tubes, so far 
as I know, was first recognised and applied by me about thirty 





| years ago, and well known in connection with numerous machines 


employed in the manufacture of metal rods and tubes as frictional 


7,882 12 THE. 
2,6928 
LINE FOR 12,47 EXPANSIONS Ih ONE CYLINDER ONLY. 





To show that my calculations are trustworthy for their accuracy, 
and are safe ground for comparing the efficiency of different types 


| 


of engines, I send you another diagram, the length of which | 


exactly corresponds with that of the former one; the base line is 


screwing rolling action. This mode of transmitting motion and of 
rolling out substances has a wide application; but in connection 
with metal rolling purposes alone, machines designed and con- 
structed by me and in use are very numerous. In my patent, 


suitable for 12°47 expansions, and is divided into twelve equal parts. | No. 3677 of 1869—of which I forward you a copy of the specitica- 
The high-pressure cylinder occupies 1*205 of one of these parts, the | tion 1—will be found mechanical devices designed for the manufac- 
intermediate cylinder 2-913, and the low-pressure cylinder 7°882, | ture of metal tubes very similar to those shown in Mr. Siemens 


making a total of 12 parts; and this shows exactly the amount of 
expansion that takes place in each cylinder. The full, thick curve 
line shows the duty done by the steam during expansion in one 
cylinder only, and which has been obtained by Mariotte’s law; 
and the mean pressures for the parts representing each cylinder 
are easily obtained from the measurements, They are for the 
high-pressure cylinder 150 lb., for the intermediate cylinder 
58°81b., and for the ore cylinder 19 lb.; and if these 
pressures are multiplied by 1°205, 2‘913, and 7-882 respectively, and 
afterwards multiplied by 12°47, and then divided by 16°52—the 
supposed increased number of expansions—the result will be, as 
nearly as measurements will warrant, the same as shown in rod 
former diagrams—viz., 51°96 per cent. against 51:383, The thic 
dotted curve line in the present diagram is exactly the same as the 
one I have shown in the former diagram. 

This mode of preparing diagrams, which is applicable to all 
pressures and to every type of engine, indicates where the losses 
take place, and to what extent, so that when preparing the power 
an engine has to develope, correct measurements can be made. 
I have, upon this basis, estimated the power and determined the 
sizes of the cylinders of compound engines to indicate 3000-horse 

wer, and on the trial trip they have indicated 3020-horse power. 

f the information I am submitting can be useful to any of your 
readers who prefer facts as guides, instead of mere rules and 
formuls, I shall be glad. 

I notice that you have a correspondent who writes over the 
signature ‘“‘Snark.” This gentleman commences by saying ‘' if 
Mr. Turner fancies, as set forth by him, &c. &c.” Will ‘Snark ” 
kindly point out where Mr. Turner has ever expressed such fancies? 
When he has done that, he will then treat with the other portion 
of his letter. H. TURNER, 

Liverpool, September 24th. 





TRAIN RESISTANCE, 


S1r,—On reading your article on the above subject I was much 
surprised at the statement you make to the effect that the currents 
of air along the sides of a train, produced by its motion, travel in 
the opposite direction to that of the train. To support this state- 
ment you give an account of what you seem to consider a conclu- 
sive proof of its truth, viz., that when travelling by a Caledonian 
train at about sixty miles an hour the birch trees near the line 
were blown backwards as the train passed. About three years 
ago, when waiting for a train at Wigan, I happened to be standing 
near the edge of the platform as the Scotch express dashed through 
the station, and I have a vivid recollection of its giving rise to a 
powerful current of air in its own direction. After seeing your 
article I thought that perhaps the current I experienced at Wigan 
might have been after the train had entirely passed me, the interval 
of time being so short. Accordingly I resolved to remove the 
doubt by trying it when the speed was so low that the time taken 
by the train to pass me was an appreciable interval. To do this, I 
stood, at the end of the platform of one of the stations here, with 
an umbrella partly open, as a train was approaching. Though the 
speed was not more than twenty miles an hour, the current of air 
travelling alongside of it was sufficient to open the umbrella 








per, and also generally similar to the explanatory figures in the 
essrs. Mannesmann’s patent specifications for that purpose. In 
this invention of mine, however, I allowed the mandrils to revolve 
round with the billets or tubes, and also for the most part where 
mandrils are shown used, to move them forward as well as the 
tubes as they were passed through the rolls, and could not be made 
to pass over bulb mandrils. In the year 1878, however, I became 
aware of the fact or law relating to the surface contact of bodies in 
motion, which I have since termed the cross surface motion of 
bodies in contact, and which almost destroys resistance to 
direct forward motion—being, so far as I yet know, the 
first notice of this fact by any one—and in my patent, 
No. 4201 of 1878, mainly for the manufacture of metal tubes 
—copy of the specification of which I send you—I patented 
the application of this principle to tube mandrils in con- 
nection with tube dies and rolls of all kinds, as applied to 
these skew rolls illustrated by Figs. 109 and 110. This invention 
is applied extensively and very successfully by me in this country 
and abroad, and in this speci- 
fication is claimed by me as 
my invention, and is, I sub- 
mit, the only important use- 
ful feature illustrated and 
described by Mr. Siemens in 
this paper. As to what Mr. 
Siemens appears to regard as 
the main feature of what 
is called the Mannesmann 
rocess of making solid 
ot billets or bars of metal 
to a small degree hollow by rolling them between these skew 
rolls, this is indeed an interesting thing to non- practical 
men to see; but to make this small initiatory hole in all metal 
billets of ordinary lengths used for making solid drawn tubes is a 
very insignificant matter, costing generally very little, and sup- 
ng it was well done by this rolling process is unimportant. I 
ave been familiar with this action of generating a small hole in 
hot bars of iron and steel rolled between these skew rolls for a long 
time past. In my patent No. 3677, of 1869, referred to, I show these 
skew rolls applied for making masses of metal into bars, and for 
drawing down and forging bars into various articles ; and some of 
these machines were ‘Nustrated in THE ENGINEER about the year 
1870. With some of these machines, by pressing the metal over 
much between the rolls, the bars readily became tubular; but I 
found that this was done pretty much as is roughly done by an 
unskilful smith in trying to draw out a rod of iron or steel, namely, 
by disintegrating and breaking up the metal at the centre of the 
In rolling a billet of metal between these rolls, the metal 
necessarily revolves round in a more or less oval shape to produce 
any impression upon it, subjecting the outer mass of the round 
billet to a continuous partial bending and straightening out action, 
somewhat similar to a belt passing over two pulleys, which disin- 
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Fig. 109 Fig. 110 





1 The drawings accompanying this specification show numerous forms 
of bar and tube rolling and forming machines, with taper rolls on in- 
clined axes, but we do not consider it necessary to reproduce any.—Ep. E. 








rates the metal at the centre, and thus generates the bole in the 
solid bar, making it tubular; but though tubular pieces of metal 
could be made in this way, I found them to have little adhesive 
strength rope such as could not be drawn out into thin good 
tubes, and I hold that at best such a process must always more or 
less reduce the strength of the metal. Although there are dozens 
of machines of my designing and manufacture of this type in use 
for finishing tubes, and found excellent for this purpose, yet no 
modification of these have I found so good for drawing out tubes, 
or of enlarging tubes, as some of the other contrivances I use for 
this purpose; and with large experience in experimenting with 
and in applying this same — assert that there is little new or 
likely to be useful in this so-called Mannesmann process. 

95, Colmore-row, Birmingham, JAMES ROBERTSON, 
September 25th, 





THE NEW PATENT BILL, 


Sin,—Engineers have not had to look to their leading journal in 
vain for an exposé of the iniquitous measure put forward in favour 
of patent agents; and which, if some action is not taken early, 
will be likely. to become law. There can be no question that it is 
an attempt on the part of certain patent agents, supported by the 
office in Southampton-buildings, to make a close profession, to the 
detriment of inventors’ and engineers’ interests. It can be under- 
stood that the office objects to patents drawn up by grocers and 
bankrupt traders generally, and sent into the office in a loose way ; 
but surely this is not sufficient justification for fining a bond fide 
engineer who draws up a specification. If the Act is correct in 
trying to keep out unqualified persons, there is no argument for 
sorting trained professional men by the same sized mesh. Youare 
therefore thoroughly to the point when you say, with the ostensible 
purpose of ousting the dregs of other trades from the body of 
agents, the few pulling the wires are playing into their own 

ands by keeping engineers beyond the pale too. If the Bill were 
to pass, what a chuckle there would inside the ring at the 
simplicity and laissez faire which permits the few law lords, 
prompted by an admittedly badly managed office at the front of the 
whole matter, to endeavour to rush such a measure through as the 
one proposed, 

As you, Sir, have taken up the cudgels in behalf of engineers, 
and you say the case is so clear, it is to be hoped the member who 
did so much for inventors in 1883—Mr. Chamberlain—will not see 
his Act thus made abortive. Engineers ought not to look in vain 
to the Institute of Mechanical Engineers to take up this matter, as 
it is a great step backwards, 

Patents are an increasing quantity from a numerical point of 
view; and patent agents have their own field in satisfying a 
bond side inventor, that is, one who takes advantage of the Act 
frequently, and not using all their energies in preventing competi- 
tion, which they will never succeed in doing. 

I shall be glad to help in my small way in getting together a 
petition against this measure, and showing the inner ring in this 
matter that though it may be very pleasant to have a charmed 
circle, and no possibility of the general public intruding within, 
yet they have reckoned without a very large and influential number 
of men, one of which I beg to subscribe myself, namely, 

September 24th, AN ENGINEER. 





Sir,—Your article on patent agents recalls an incident which 
shows how incompetent a patent agent may be. Some time since, 
having to patent some improvements in engines, I showed the final 
drawings to the agent, and after explaining them to him, he 
remarked, ‘‘I am surprised that more is not done to increase the 
power of engines by corrugating the pistons or making them of a 
conical form!” After this, I thought I would draw my own 
specification in any future patent, and save the agent’s fees, This 
man will be a registered patent agent if the Bill is passed. 

September 22nd, J. H. K. 


Sir,—Referring to the various letters on the proposed new Patent 
Bill in your recent issues, if engineers can be satisfied that the 
proposed Bill will not have the effect of making patent agents a 
protected body, and at the same time will prevent inventors being 
fleeced by incompetents, as they are at present, I should say it 
would be a good thing—but will it? Noone will deny that there 
are some able men who act as patent agents, but in very many 
cases an intelligent inventor, if left to himself, will draw a better 
and clearer a than a great many of these so-called 
agents do, and at considerably less cost. I will give two cases in 
point, in which I have been recently consulted as regards infringe- 
meats. The first is an important case involving some thousands of 
pounds, and the invention is really a combination—one of old and 
new pet The specification states how the invention is carried 
out, but there is no clear statement of claim, and nothing is said as 
to what the inventor claims as new and what is old, neither does he 
in words claim it as a combination ; in fact, the whole specification 
is badly and loosely drawn. When the case comes into court the 
judge may possibly give the inventor the benefit of his “intention,” 
or he may not ; in any case, he is put to a large amount of expense 
and trouble through the incompetency of a so-called patent agent, 
In the second case, the description as to how the invention is 
carried into effect is very involved, and would not be clear to an 
ordinary workman engaged in the trade, These are only two out 
of many cases, and according to my experience there are almost as 
many faultily drawn specifications as good ones. Will the proposed 
Bill alter all this, and permit only trained men to act as agents? 
If so, it will be a good thing for inventors, I do not think the 
promoters of the Bill need be afraid that many engineers will 
represent themselves as — agents at present. 

Appold-street, E.C., Sept. 24th. M. Powis BALE. 





$1r,—I have read your article on ‘‘ Compulsory Patent Agency” 
and the letters of your correspondents with interest, and I am 
pleased to see that so palpable a piece of jobbery, practically pro- 
posing to exclude engineers as a class from patent work, will not 
be permitted to become law without at least emphatic protest. 

our correspondent ‘‘F. I. P. A.” somewhat overrates the qualifi- 
cations of the average patent agent. Many engineers have quite 
as much experience in patent law and practice as any patent agent ; 
indeed, the leading patent experts and agents in this country are 
engineers, and it is very difficult to see how any man can be an 
efficient patent agent without engineering and scientific experience. 
Engineers are, by their education and experience, far better fitted 
to advise inventors upon patent matters than many long-established 
patent agents whose training has mainly consisted of merely office 
work, Engineers are better able to appreciate, and therefore to 
describe, an invention clearly and intelligently, in such a manner 
that it could be actually carried out from the specification as the 
law requires. It is easy to see, however, that “FI. P. A.” and his 
colleagues will be greatly benefitted by the objectionable clause, as 
it at once constitutes their profession a closed one, with all the 
advantages of high fees and little competition. 

I agree entirely with your third correspondent of last week, 
“M.ILM.E.” The roll of agents will not secure any advantage 
whatever, as all practising previous to a certain date are to be 
included ; so that the vee joiner or coal dealer of another of 
your correspondents will still prey upon the public, provided he 
has already imposed upon inventors previous to July Ist, 1887; 
while an engineer, however experienced, will not be allowed to 
enter the profession if he has not practised previous to that date. 

The proposal is simply scandalous, and it is to be hoped that 
engineers who are in practice as patent agents will do their best to 
— such an abuse in the interests of their reputation for 

onesty. If there is to be an examination, let it be applied to all 
before forming a roll at all. FCS 

Birmingham, September 25th, 


(For continuation of Letters see page 268.) 
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TO CORRESPONDENTS, 
Registered Telegraphic i . ame NEWSPAPER, 





*,* AU letters intended for insertion in Tax Enorneer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication but asa proof of good faith. No notice what- 
ever can be taken of y icati 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to wform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

F. 8. R.— We shall endeavour to comply with your request. 

J. ©. M. (Kapalto).— The arrangement you suggest is entirely unnecessary. 

J. G. M.— You shall have something better than the engine you name from the 
same line. We are obliged for your letter. 

InquikerR.—The water, because that is the thing on which work is not to be 
done, and all work done on water by any form of propeller is wasted, 

F. 1.—The patent of Cayley and Courtman has not been described in 
our pages, It was mentioned only in the “ Patent Journal” in the issue 
of the 81st December, 1886. 

A.—We regret that we can give you no better advice than this :— Write and 
request the return of your money. If you do not get it you can sue for it, 
if you think it worth while. 

F. I. K.—Jn the United States, as elsewhere, anything can be had for money. 
Accordingly you may find premium pupils in engineers’ works and offices 
at the other side of the Atlantic as well as at this, 

J. M. (Egglescliffe).— We cannot succeed in getting any propelling action, 
the displacement of the water taking place both ahead and astern. The 
point Cin your sketch will always travel along a straight line at right 
angles to the keel. 








PUNCH FOR PUNCHING CAULKER IRONS. 
(To the Bditor of The Engineer.) 

Sir,—Will any reader be so kind as to give me the name and address 
of any firm who can supply me with a punch suitable for punching 
caulker irons for clogs? W. B. 

Workington, September 18th, 





WILLANS' ENGINE. 
(To the Editor of The Engineer.) 

Sir,—Could any of your readers kindly give me any information about 
Messrs. Willans and Co.'s patent “ Willans” engine, as to its dura- 
bility, &c.? Vv. B. 

Camborne, September 23rd. 
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Tf credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tak ENGINEER is regis for transmission abroad, 
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MEETINGS NEXT WEEE. 


Society or Enoingers.—Monday, October Ist, at the Westminster 
Town Hall, at 7.30, A paper will be read on “ Light Railways.” by Mr. 
Wiliam Lawford, M. Inst. C E., of which the foll wing is a synopsis :— 
Introductory remarks—Light railways unpopular and ful— 
Sugges' reasons for the above—Greater facilities for construction 
required from Parliament—Result of inquiries as to certain lines made, 
or supposed to have been made, under the “‘ Railways Facilities Construc- 
tion Act”—Relative cost of obtaining an ordinary Act of Parliament and 
a Board of Trade certificate—Steam tramways—Definition of the term 
“light railways "—Short description of the Wotton tramway or light 
railway —Results of traffic on the same in 1887—The break of gauge ques- 
tion—Difference of cost between the 7ft. and 4ft. 8}in. gauges— Alteration 
of gauge of rails and rolling stock on eighty miles of open railway—Sug- 
gestions of the Report of the Commission on the Depression of Trade in 

tion with i d facilities for the transportof agricultural pro- 
duce by means of light railways—Anecdotal q: an American 
engineer's ideas on the same subject, with remedies its amelioration 
—Short description of the Wolverton and Stony Stratford steam tramwa' 
and road railway—Other light or road railways—Cost of one mile of rail- 
way in the United States—The same in Canada and in this country— 
Light railways in France, Russia, and Hungary—Concluding remarks, 
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FIRE ROOM PRACTICE, 


Up to the present the City of New York has failed to 
beat the record; and so far she has disappointed the 
hopes of her owners. It is rumoured, with how much 
truth or how much falsehood we are unable to say, 
that her lack of speed is due to the excessive heat not 
only of her fire rooms, but of the quarters provided for 
the firemen. These men are unable to work because of 
the heat, and they are unable to sleep or rest in their 
berths for the same reason. The City of New York has 
fifty-four furnaces, against the seventy-two in the 
Etruria. The former has forced draught. It was known 
that the boilers must of necessity be pushed, in order to 
get steam enough. Under these conditions, which are by 
no means unusual, the success of the ship depends largely 
on the firemen. It is thesame in the Navy. We hear of 
— trial trip runs, but the results obtained in 

tokes Bay, for example, cannot be got again 
at sea; and if we trace results to their causes it will be 
found that on the trial trips plenty of skilled stokers, 
fresh and strong, are employed, while at sea the men are 
much less skilful. Men, too, may stand exhausting labour 
for a single watch very well, but they will not stand it day 
after day. Too little attention is paid to this fact. It is 
held in too many ships that a stoker is little better than 
a beast of burthen. Any kind of quarters will do for him. 
His comfort is never considered either in the stokehole 
or when he is off duty. Putting all questions of 
humanity on one side, this is the worst policy a shipowner 
can pursue. Those who keep their eyes open need not be 
told that the success of a ship as regards speed is practi- 
cally in the hands of the despised stoker, and the differ- 
ence between really good firing and bad firing is at least 
equal to the difference between a triple expansion and a 
compound engine, as regards the amount of coal burned. 

It is often said that one engineer will get more out of 
aship than another. In general it will be found that the 
most successful engineer is the man who manages his 
stokers best. It is very difficult to define on paper what 
we mean. It is a thing to be felt or seen, not described. 
One or two illustrations may be given, however. Take 
the case of a fast boat making a trip of three or four 
hours’ duration, One engineer, the moment he gets “full 
speed ” from the bridge, opens his throttle valves full, and 
sends the links to the end of their stroke ; not a moment 
must be lost. He forgets that although he has got his 
ae valves just lifting, his fires are not properly away ; 
the doors were open ame the dampers up. The result of 
his method is that in less than ten minutes he finds the 
pressure steadily falling. Then the firemen are sworn at; 
they take to their ceopien pull the fires about, heap on 
coal, and do that which ought not tobe done. The harder 
they work the less steam they appear tomake, Then they 
become disheartened, and the final upshot is that instead 
of carrying 1201b. or 1301b. steam throughout the run, 
the engineer has to be content, or rather discontent, with 
1001lb. Then the coal is blamed, and the men are blamed, 
and there is nothing but grumbling and dissatisfaction 
and ill-humour all round. On the other hand, the engi- 
neer who really knows his business perfectly understands 
that nothing is more likely to keep good firemen hard at 
work than success. Their success or failure is measured 
by the pressure in the boilers. On starting, therefore, he 
will give his fires a fair chance to get away—he will work 
his engines up by degrees, and run a little slowly for the 
first few minutes. His reward will be a rise in pressure; 
then, gradually, always watching the pressure gauge, he 
will give his engines more i more steam, and the 
result is that he will run over his trip with 
his safety valves on the point of lifting the whole 
time. Such an engineer understands not only engines 
and boilers but men. His fire-room practice is 
good, and everyone is content. What is true of a short 
we is true of a long one, in a somewhat different way. 
When engines are rather short of steam it is a foolish 
thing to drain the boilers in the hope that matters will be 
better by-and-bye. If firemen are already working hard 
and doing their best, it is unwise to a degree to let them 
know that their best efforts are useless. A fall of 5 Ib. 
may be due to want of boiler power, and by judiciously 
handling the firemen it may be prevented from augment- 
ing. If by hurrying the engines a further drop of 5 1b. 
takes place, the chances are ten to one that it will be 
followed by another drop of 10 1b., attributable to the 
relaxed efforts of the disheartened men. 

The temperature in both boiler and engine-rooms is 
often nee llessly high. This is due to various causes, but 





the most iaportanp cause is neglect of obvious pre- 
cautions on the part of someone who has had to do with 
putting the engines and boilers into the ship. In large 
deep vessels the lower platforms in the engine-rooms are 
nearly always cool. The upper platforms, especially 
about the high-pressure cylinder end, are atrociously hot. 
There are two ways in which this can be avoided. One 
consists in providing ample facilities for the escape of hot 
air. It will not do, however, to rest content with 
opening skylights above the engine-room. Hot air can 
only get out if cold air gets in to take its place. If 
dependence is placed solely on the skylights or gratings 
over the engines, there will be a constant fight between 
cold air trying to get in and hot air trying to get ou’. 
Wind sail ventilators should be carried right down to tle 
bottom of the engine-room, With their aid a constant 
rush up through the skylights will be secured, to tl.e 
great comfort of the engineers. It is hardly necessary to 
add that the cold air should be distributed, not shot, so 
to speak, all in one place. Another means of reducing 
temperature consists in most carefully clothing steam 
pipes and cylinders. It is a common practice, for 
example, to put a false chequered plate cover on a high- 
pressure cylinder lid. The true lid radiates heat to this 
until it attains nearly the same temperature as that of 
the steam in the cylinder. In all cases some good non- 
conducting material should be interposed between the 
false and the true lids. Many materials are available, 
such as sand, slag wool, or asbestos. 

In shallow ships the fire rooms are usually fairly cool. 
Under the wind sails, at all events, a cold breeze can be 
found; but in deep ships the case is different. The 
draught down the wind sails is very local, and the fire 
rooms rise to temperatures of 120deg. or 130deg. No 
European can work to advantage under such conditiors. 
Much of the excessive heat is caused by radiation from 
the ashpits, which might be greatly reduced by the use 
of screens, which have been used, we understand, with 
success in some foreign ships. They can be removed or 
replaced ina moment. Some fire doors, again, seem to be 
specially constructed to roast the stokers; the doors 
simply become red-hot. Again, sufficient care is not 
taken to screen the smoke-box doors, and the uptakes 
are not half as well protected as they might be. We 
have heard it argued, we are sorry to say, that the expen- 
diture of a few pounds in making things comfortable is 
waste of money. No statement could be more short- 
sighted. In the hands of the firemen, we repeat, lies to 
a great extent the success or failure of a ship intended to 
be fast; and money spent in making these men comfort- 
able when off duty, so that they may get sufficient rest, 
is money well spent. Not half enough care is taken to 
provide conditions under which they can work to advan- 
tage in the stokehole. There are, of course, exceptions, 
but the exceptions only bring into more glaring contrast 
the strange neglect of everything which can add to the 
efficiency of the stoker manifested in other ships. 


ENERGY. 


Evyerey is almost invariably defined in text-books as 
“capacity for doing work.” To this there is the objection 
that it is not sufficiently complete. The kinetic energy 
of a moving mass M is stated to be=}Mv*. Stated in 


a The last is the most 
convenient, and is freely used by artillerists. Thus the 
kinetic energy of a projectile weighing 300 1b. and 
moving at a velocity of 2000ft. per second, is 


ahaa. pani 18,633,600 foot-pounds. 
That is to say, the shot possesses sufficient energy to 
raise 18,633,600 lb. through a height of 1ft., or 300 lb. 
through a height of 62,112ft.; and such calculations 
are employed to denote the differences in energy of 
various natures of guns. In the amusing, and in many 
respects interesting, discussion which has appeared in our 
correspondence columns on “The Dynamics of a Particle,” 
a “Miner” has raised a question which is by no means 
of an academical character. It is indeed intensely 
practical. He calls attention to the difficulty experienced 
in estimating the efficiency of a mine fan or ventilator; 
and Mr. Julius, following the subject up, shows that the 
received definition of energy may cause mistakes in 
dealing with such problems as that stated by “ Miner.” 
The points raised are of more than passing interest. It 
has long been known to engineers that great diversity 
of opinion exists as to how the energy of a fan should be 
calculated. The most obvious view of the matter is that 
its efficiency depends on the amount of energy in the air 
which it has put in motion and that exerted by the 
engine driving the fan. Let the latter be denoted by E 
and the former by e, then the efficiency of the fan will be 


z . Thisisall very well, but the 


another way, we have E = 


expressed by the fraction 


question arises, where is the velocity of the air to be 
measured? “Miner” has shown that an enormous 
apparent difference may be made by changing the place of 
measurement in the delivering chimney. To get over this 
difficulty, it is assumed that changes take place in the 
temperature of the air due to the transfer of energy, in a 
way which has been set forth by Mr. Dewar among others. 
But this really does little practical good, because in nine 
cases out of ten it is impossible to detect any change in 
the temperature of the air by the most delicate thermo- 
meters. It is not our purpose now, however, to discuss 
the efficiency of fans. We shall publish in an early im- 
pression an elaborate dissertation on the subject from the 
pen of a very eminent French authority. We refer to fans 
at all simply to show that the question, What dces the 


formula = really mean ?—is possessed of practical im- 


portance. ‘ i 

We have said that the definition, “energy is capacity 
for performing work,” is imperfect. Its imperfection lies 
in the circumstance that no definition of the meaning of 
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‘“‘work” isattempted. In text books, however, work has its 
own definition. Thus, for example, in “ Dynamics,” by 
Williamson and Tarleton, we have the following :—“ In all 
cases where force is employed in overcoming resistance so 
as to produce motion work is said to be performed.” And 
gain, “the work done in raising one ton through a height 
of 10ft. is ten times that of raising it through lft., or 
twenty times that of raising 1 ewt. through 10ft.,” and so on. 
Now this definition is in its way good, as far as it 
goes; but it, too, is incomplete; and it is incomplete in 
that it takes no account of the time employed in raising 
the weight. Thus, as a matter of fact, the work done in 
raising 1 ewt. through 10ft. may be just as great as the 
work done in raising 1 ton through 10ft. We may spend 
l sec. in raising the ewt., and 20sec. in raising the ton 
weight, and the work done will be the same in one sense 
in both cases. Wiesbach says: “The mechanical effect 
(p s) which a mass absorbs when its velocity changes from 
a lesser to a greater, or that which it gives out, when its 
velocity is forced to change from a greater to a less, 
is always equal to the product of the weight of the 
mass into the difference of the weights due to the 
different velocities.” The words “mechanical effect” 
are vague to a degree, but they are not opeu to 
misconstruction like “ work.” Thus it will be seen that the 
definitions which we have quoted must be used with 
caution and a precise understanding of what they mean. 
Unfortunately, however, few text-books warn the 
student on this point. The consequence is confusion of 
mind and a wrong use of formule. 
Mr. Julius has given one illustration of the mistakes 
v2 
29 It 
is worth while to handle his propositions a little more 
fully. The received idea is that so long as we get E equal 
to a given number of foot-pounds, it is of no consequence 
whether we vary v or vary M. This deduction is 
naturally based on the definitions which we have quoted ; 
but if we introduce the element Time, which ought not to 
be left out, we shall find that energy expressed in terms 
of capacity for doing work in a given time is much more 
affected by the velocity than it is by the mass. Let us 
take, for example, a mass weighing 1 ton, and falling 
from a height of 16ft. The energy stored in it is 
16 foot-tons. That is to say, it can push before it a 
resistance equal to 16 tons over a space of 1ft. At what 
velocity can it do this pushing? At the instant it comes 
into contact with the resistance its velocity is 32ft. per 
second. At the instant when it ceases to push its velo- 
city is zero. Therefore its average velocity during this 


period will be 22+° = 1eft. 


2 
pend its energy at the rate of 16ft. per second, and, 
2240 x 960 _ 

33,000 
(omitting fractions) 65-horse power exerted for the six- 
teenth part of a second. Now let us take a weight of 
two tons, and suffer it to fall from a height of 8ft. The 
energy will be, as before, 16 foot-tons, but the time which 
it will require to transfer its energy will be greater. Its 
velocity at the moment of striking will be, in round num- 
bers, 23ft. per second. Calculating as before, we find that 
it will overcome a resistance of one ton at the rate of 11°5ft. 
per second, and the work expressed in terms of horse- 

wer will be, in round numbers, 47-horse power exerted 

or ;}.; of a second. Put in another way, we have in 
each case a thrust of 16 tons; but in one case the thrust 
moves at the rate of 16ft. per second, and in the other at 
the rate of 11°5ft. per second. It will be seen that we 
are speaking of the maximum rate at which the work can 
be performed under the two sets of conditions. It is 
quite possible, however, to imagine conditions under 
which the work shall be done by both at the same rate, 
but the rate cannot then exceed 11°5ft. per second. 

If we consider the question from a slightly different 
point of view we shall get a different result. The energy 
stored in a falling mass may be expressed in terms of the 
time of action, of gravity, and the fall. One ton falls 
through a height of 16ft. As gravity will have acted on it 
for just 1 sec., we shall have E = 1 ton x lsec.=1. If, 
now, we suffer two tons to fall from a height of 8ft., we 
shall have gravity acting for 7 of a sec., and the energy 
will be 2 x ‘7 =1'4. The energy stored in a body is, 
other things being equal, assumed to vary as the time of 
action of the force. In this case, then, it appears that 
the energy stored in two tons falling 8ft. is greater than 
the energy stored in one ton falling 16ft. 

Again, let us suppose that a ton falls through a height 
of 32ft.; its energy will be 32 foot-tons, or twice that of a 
ton falling through 16ft., yet gravity has acted on it for 
only 1°41 second. Here, then, we have double work done by 
a constant force in 1°41 time, a thing apparently totally 
inconsistent with all dynamic laws. 

We have said enough, we think, to prove that the 


meaning attached in text-books to — 


which may be made in using the equation E = - 


Consequently it will ex- 


expressed in terms of horse-power, we have 


requires very 





careful definition, or it may cause a great deal of trouble 
to students. In reality it should only be applied for 
purposes of comparison, and then only when the masses 
vary. If we employ the formula to estimate the ener 

in two projectiles of different weights but having the 
same striking velocities, the results obtained will be quite 
accurate. When, however, both the mass and the velocity 
are different, the comparison must be unsatisfactory. In 
practice, it is known that the effect produced by light 
weights moving at high velocities is not the same as that 
of heavy weights moving slowly. The light weight can 
only get rid of its energy in a hurry—we have a sharp 
blow. The heavy weight moving slowly transfers its 
energy in a more leisurely fashion—we have something 
in the nature of a push. In artillery matters we use 
high velocities and small diameters of projectiles if we 
want to punch armour-plates. Large bores and slower 
speeds if we want to rack a structure. Nominally, the 
energies are the same. Really the effect produced is very 
different. The word Energy is, unfortunately, very vague, 





and those who write text-books should see to it that it 
does not become yet more nebulous. 





STEAMSHIPS AND THE IRON TRADE. 


Tue sustained rise in the rate of freights is at last beginning 
to have its effect on the iron trade, and as old contracts for the 
sea carriage are wrought out, it must be expected that these 
effects will be still more visible. For an example, it may be 
pointed out that where eight or nine months ago the rate of 
freight from Bilbao to the north-east coast was slightly less than 
5s. per ton for the freight on iron ore, it has steadily risen until 
it is now about 7s. 3d. to 7s. 6d. per ton. In other words, whilst 
the iron ore used to cost, for the quantity needed for a ton of 
pig iron, under 10s. for freight, it now costs about 15s. for the 
same quantity. Obviously, the effect is lessened when it is 


known that there are contracts running for the whole of the | 


year, but as these expire higher rates will have to be paid, and 
the burden of the heavier cost of the carriage of the rich 
imported ores will be felt with some equality by the whole of the 
smelters in this and other countries which have to import. And 
in passing it may be said that Spain has to pay a rate of freight 
on the coke it needs to smelt ores which shows as marked an 
advance, so that hematite iron generally will thus cost much more 
to produce it. At first the result of this increased cost of sea 
carriage has been to slightly reduce the production of hematite 
iron in some of the smelting centres, because firms well placed 
in regard to contracts for the ore and its carriage could produce 
without the loss which the firms not so placed were sure to make, 
for the price of the hematite iron has not advanced very much. 
But it is quite probable that there must be, as the contracts run 
out to which we have referred, a sharper advance in the price of 
hematite iron, because the demand for that class of iron for steel 
production continues undiminished — is even increasing; and 
because the cost from the causes referred to also grows. Whether 
there will bea larger use of our home ores remainsto be seen. The 
chief deposits of hematite iron in this country are in the Furness 
and West Cumberland districts; and it is quite probable that a 
stimulus may be given to the use of these ores. But there may 
also be the substitution of ores, such as those of Cleveland, for 
the imported ores. The stocks of pig iron from the stores held 
in the North-Riding have fallen rapidly for more than a year, 
and that decrease will in time lead to a larger production of iron 
from our own ores. Up to the present time, in the district 
referred to, two or three more furnaces have been put into blast 
on the local iron, and two or three taken from the production of 
hematite pigs. This example may be more followed soon, 
for the two reasons that there is a demand for more of the local 
iron than is now produced, and because the price of iron from 
imported ores cannot now be generally profitable. The next 
few months will witness, with the usual winter restriction of 
exports of crude iron, a lessened rate of decrease of the stocks, 
but at the same time it is doubtful how the freights will affect 
the cost of the imported ores, It often happens in winter that 
there is a fall in these freights, because the closing of northern 
navigation lessens the area for the employment of certain 
steamships, and drives them into trades which enable them to 
carry ore homeward. But there is no likelihood of very cheap 
freights, and the shipowners are in a position to command fair 
rates, and to these the ironmasters must submit. 


LEAD MINES AND PRICES. 


In the recently published Blue-book on “ Mines and Minerals,” 
the section which defines the extent of the output of lead has 
some details not given in regard to other minerals. There is 
not only the output of the districts and counties, but also that 
of most of the mines separately, so that we obtain an idea of 
the yield of the mines as well as that of the districts, It 
appears that there were produced in the United Kingdom 
51,573 tons of dressed lead ore, and of this a little over 41,000 
tons were obtained in England. The Isle of Man yielded 6500 
tons; Scotland, 3739 tons; and the comparatively simall 
remainder was raised in Ireland. Durham is far the most pro- 
ductive county; it yields about a quarter of the whole output 
of the kingdom, as far as the quantity is concerned. The most 
productive mine is that of Foxdale, in the Isle of Man, from 
which last year there were drawn 4322 tons of lead ore, yielding 
by assay 77 per cent. of lead. There are, however, two groups 
of Durham mines, which have a larger output, the Teesdale 
Mines of the old London Lead Company giving 4878 tons, and 
the Weardale Mines of the company of that name, which had 
last year an output of 5140 tons. It is worth notice in passing 
that the once famous lead mines of Allendale gave only 342 tons 
of lead ore last year, though it is probable that this was due to 
many not being wrought. The highest percentage of lead by assay 
appears to be in the case of some of the districts in Wales, such 
as Flintshire,and Carnarvonshire, having each mines in which the 
percentage of lead is reported as over 82, this, like all others, 
being reckoned as 95 per cent. of the amount indicated by the 
dry assay for smelting. Thus, an ore with 80 per cent. 
of lead is calculated as yielding 70 per cent. in actual smelting, 
but this applies alike to all the percentages. There is as 
yet no indication how far the recent rise in the price of lead has 
raised the production. According to the Blue-book to which 
we have referred, the average price for last year was £12 17s. 
for common pig, which was about 7s. per ton less than in the 
previous year. But this low average price was due to the very 
scanty prices which were received during the middle months of 
the year. In the last month of the year the price, however, 
shot up nearly £3 per ton, and it is well known that in the 
present year there have been further advances in price. It is 
believed that in consequence of these advances there has been a 
considerable improvement in the extent of the production, but 
there is as yet no official figure to confirm that belief. There 
has been of late a considerable falling-off in the imports of lead 
ore into the United Kingdom—for the past year one-half of the 
quantity for its predecessor was brought in; and it is quite 
probable that this may have had its influence on the extent of 
the production of British lead, for this year it is believed that 
there has been an appreciable growth in the consumption of 
lead, and also in the export. At the present time, therefore, 
the prospects of lead mining in this country are much brighter 
than they have been for long, and it may be fairly hoped 
that the next volume of the mineral statistics will have a not 
inconsiderable increase in the output of the British mines to 
record, 


TECHNICAL EDUCATION AND THE CHAMBERS OF COMMERCE. 


THE question of technical education came before the Associated 
Chambers of Commerce at their autumnal meeting at Cardiff on 
Tuesday, when Sir Jacob Behrens, on behalf of the Bradford 
Chamber, moved a resolution approving generally of the Govern- 
ment Bill, and expressing the opinion thata minimum rate of a 
penny in the pound should be levied for the support of technical 





schools or colleges. In the discussion which followed, Mr. J. M, 
Maclean one of the parliamentary representatives of Oldham, 
took the very sensible objection that the drastic course of levy- 
ing a compulsory penny rate upon every municipality would set 
the whole country against them. It would be unjust, he said, 
to the working men of the country, to impose such a rate, since 
the bulk of them must always gain their living by manual labour, 
the skill in which must be acquired in the workshops. In the 
result the resolution was carried, with the omission of the 
words referring to compulsory rating. On the whole, the 
discussion showed some signs of a return to the principles 
of common sense. Mr. Firth, of Heckmondwike, pointing 
out that it was no use attempting to impart technical instruc- 
tion to pupils who could not pass the prescribed standard, and 
Mr. J. W. Tonks, of Birmingham, enlarged upon the mischief 
which would ensue by attempting to mix up technical subjects 
with the ordinary curriculum, The education imparted in 
elementary schools is exceedingly superficial, even under the 
present system, but it would become worse if technical subjects 
were added to the code. Drawing is now taught compulsorily 
in all public elementary schools, but those who have witnessed 
the miserable attempts of the average schoolmaster, who himself 
probably knows very little about it, to impart instruction to a 
class of inferior boys, will agree in thinking that the time might 
be more profitably employed in strengthening the foundationr 
of some ordinary English subject, 


PRIVATE BILL CAPITAL THIS SESSION, 


AN examination of the private Bills passed into law this 
session shows that the amount of capital involved was somewhat 
higher than that last year, but considerably less than it was 
three years ago. In round figures the sum required for new 
undertakings this year was £29,000,000, as against £20,000,000 
in 1887, the number of measures having been very nearly in 
proportion. The capital sought for by existing companies for new 
railways amounted to nearly one-half the total mentioned, and 
was £13,000,000, compared with £8,000,000 last year. For new 
companies capital amounting to £11,000,000 was asked, and for 
the most part sanctioned ; for tramway undertakings the amount 
was £800,000, and for gas and water schemes it was £2,800,000. 
In connection with the last-named item, it is a singular and a 
significant circumstance that, although there was only one more 
Bill than last session, a quarter of a million more capital was 
required. The following cases are a few illustrations of the 
money involved in these projects:—New companies and new 
railways, 230 miles in length, capital £12,000,000, among these 
being the Great Western and Great Northern line, eleven miles 
long, between Southall, Edgware,and Highgate, capital £580,000; 
Liverpool Overhead Railway at the docks, capital £600,000; 
Shropshire Railway, length twenty-one miles, capital £900,000 ; 
Metropolitan Outer Circle Railway, length twenty miles, capital 
£1,600,000; Glasgow Central Railway, length eight miles, 
capital £1,300,000. New works by existing companies: Lanca- 
shire and Yorkshire, £2,000,000; Manchester, Sheffield, and 
Lincolnshire, £1,200,000; Londonand North-Western, £1,000,000; 
Great Western, £933,000; North British, £700,000; London, 
Tilbury, and Southend, £600,000 ; Bristol Port Railway and Pier, 
£408,000; Plymouth, Devonport, and South-Western Junction, 
£200,000; Rhymney Railway, £300,000; Barry Dock and Rail- 
way, £280,000. 


MINERS’ WAGES. 


At this moment, when symptoms of reviving trade are appa- 
rent, there is a danger of colliery proprietors and coal-getters 
combining to run up prices too soon, That may result, as it did 
before, in a long “ dead” period extending over a dozen years. 
A very large proportion of the present output is selling at less 
than cost price. A considerable number of collieries are not 
paying expenses, but carry on business they must, because to 
stop would be ruin. They, therefore, work away, buoyed up by 
the prospect, however remote, of obtaining better prices. On 
the other hand, some collieries are paying their way. This 
inequality of conditions under which colliery proprietors work 
makes it exceedingly difficult for workmen to get a uniform wage. 
The remedy is undoubtably a sliding scale. Once a fair basis 
was established, a sliding scale would be automatic in its opera- 
tion. Could there not be a tribunal established that would 
command the confidence of the two parties! The charge made 
by some miners’ agents is that the coalowners would keep two 
sets of books—one to delude the arbitrators, the other to work 
by. But surely independent and experienced auditors would be 
able to satisfy the men that they were being honestly shown 
the genuine set of books, and no duplication. In fact, this 
charge of duplication is a mere figment of the imagination. A 
sliding scale would operate fairly to both parties. As trade im- 
proved and prices went up the coalowner would pay more wages; 
as trade got worse and values went down the collier would have 
to take less. There would be an end of strikes and lockouts, 
and the need of professional miners’ agents themselves would 
not extend tll seeing that the audit was made and enforced, 
even if that might not be altogether dispensed with, 








THE SOCIETY OF ARTS ENGINE TRIALS, 


Tue trials of motors organised by the Society of Arts 
are now being carried out at South Kensington in a shed 
standing on what was once known as the Horticultural 
Society’s Gardens, and recently handed over to the con- 
tractor for the building of the Imperial Institute. The 
trials are being conducted by Professor Kennedy, Dr. 
Hopkinson, and Mr. Beauchamp Tower. The results 
cannot, of course, be made public for some time, because 
the calculations involved are heavy. 

The rewards offered are four gold and four silver medals, 
and there was hardly any limit laid down as to the nature 
of the motor. There was a considerable number of entries, 
but these have dwindled away from one cause or another, 
and nothing remains but one steam engine and four gas 
engines. The steam engine is a compound portable, by 
Messrs. Davey, Paxman and Co., Colchester, and is very 
similar to that which carried off the prize at Newcastle 
last year. The cylinders, 2 ke and 9in. diameter by 14in. 
stroke, are carried on an independent wrought iron frame 
on top of the boiler, which is thus spared heavy strains. 
The pressure is 180lb., and the engine indicated just 
under 20-horse power. Special arrangements were made 
to take the furnace gases. The coal used—nominally 
Powell’s Duffryn—was unfortunately very inferior, being 
so dirty as to clinker heavily, a matter of serious con- 
sideration, seeing that a run of nine hours continuously 
was made. We are delighted to say that a rope brake was 


Sept. 28, 1888. 


THE ENGINEER. 


267 








used—two ropes :. diameter once round the fly-wheel 
sufficing. A small stream of water was passed into the 
inside of the fly-wheel to keep it cool. Four Crosby 
indicators were fitted, and from them a set of diagrams 
was taken every twenty minutes. The smoke-box 
temperature and the draught were also measured. The 
first was very low, averaging about 200deg. Cent., or 
424 deg. Fah. The temperature of the water in the boiler 
was 379 deg. Fah. On Wednesday the engine was fired 
with his accustomed skill by Mr. Paxman himself. It is 
probable that a more elaborate or careful trial of a steam 
engine has never been carried out; and it is much to be 
regretted that the coal was not the best possible. As, 
however, it will be made the subject of careful analysis, 
the misfortune is minimised. 

The gas engines are:—Atkinson’s, entered to work at 
9}-horse power; Crossley’s, at 14-horse power; and 
Griffin’s, the same. Special meters have been provided 
to measure the consumption of gas with exceptional accu- 
racy. Rope brakes are used, just as in the case of the 
steam engine. Each engine undergoes a continuous full- 
power run of six hours; then a run of three hours with 
one-half that power; and finally the engine is run 
unloaded for half an hour. The brake power and the 
indicated power are both obtained, also the quantity of 
cooling water employed, and its rise in temperature. The 
water is not used over and over again, but discharged 
to waste. Experiments are also made to ascertain the 
time expended in starting the engine. 

An exceedingly ingenious apparatus is employed to 
ascertain the variations in the speed of the gas engines— 
not only the variations per minute, but per revolution. 
The apparatus, which is similar in certain respects to 
that used by artillerists, and referred to in another 

ge, was designed and made by one of Professor 

ennedy’s pupils, Mr. H. B. Ransom. It consists of 
a drum about Gin. in diameter, and 8in. long, on which 
is coiled blackened paper. In front of this drum, which 
is horizontal, and has a longitudinal traversing motion, isa 
heavy tuning fork. One leg of this fork carries a light 
stylus, which can be advanced to mark the smoked 
ee. By means of a battery and a “ make-and-break ” 
ike that of a Rhumkorf coil, the tuning fork is 
kept in vibration, and the result is that when the 
apparatus is in action, the paper drum being caused 
to rotate by the engine, the stylus describes on it a 
spiral serrated line very similar to this ~%ow.w..w.. 
Now the vibrations of the tuning fork are constant 
in number per second. If the velocity of rotation of the 
engine, and consequently of the sensitised paper drum, 
was also constant, ther the number of serrations or teeth 
per inch would always be the same. Let it be supposed 
that at the normal speed there are fifty serrations to the 
inch, and that each inch represents one revolution of the 
engine and ‘5 second. If now the engine runs a little 
faster, the fifty serrations will be distributed over a 
greater distance. They will be wider apart, and thus, by 
counting the serrations per inch, the smallest variations in 
the speed can be not only detected but measured minutely. 

At the proper time we hope to be in a position to place 
before our readers full particulars of the results obtained. 
It must, as we have said, be a matter of time to work 
out all the calculations. The figures will be of great 
value, because the competence and skill of the gentleman 
in charge of the experiments are beyond all question, 
and we can say, as the result of personal observation, thatno 
precaution has been neglected to secure accurate results. 








THE MANCHESTER SHIP CANAL WORKS. 


On Saturday last the members of the Manchester Association 
of Engineers paid a visit to the Eastham section of the Man- 
chester Ship Canal works, special arrangements for the inspec- 
tion of which had been made by Mr. G. Leader Williams, C.E., 
the chief engineer, and Mr. T. A. Walker, the contractor. The 
party, which consisted of members of the Association and friends, 
numbered nearly 250, and were met at Eastham by Mr. Manisty, 
who, with Mr, Leader Williams, conducted them over the various 
portions of the section, With the exception of the dock works 
at Manchester and Salford there is no portion of the canal where 
greater progress has been made than on the Eastham section, 
and since this portion of the work was commenced about nine 
months ago it is computed that something like 1,500,000 cubic 
yards of earth have been excavated. In order to dispose of this 
enormous amount of material it has been found necessary to 
form what is practically new land in the vicinity, the hollows 
at Eastham near the shore having been filled up over an area of 
many acres, and the great basin which is to form the site of the 
locks at the Eastham terminus has now assumed the appearance 
of a large ravine 200 yards in width. The excavators have got 
down to the foundation of the locks, of which three are to be 
constructed abreast of each other ; the smallest will be 150ft. 
by 30ft. ; the next, 350ft. by 50ft. ; and the largest, 600ft. by 
80ft. The lock-gates will be 80ft. wide in the clear, and pro- 
bably the largest ever constructed, excepting perhaps the great 
gates for the new docks at Hull. The party was conveyed by 
special train from Eastham to Ellesmere Port, a distance of 
about four miles, stoppages being made at various points, where 
Mr. Leader Williams explained the chief features of the works. 
Amongst other things, he pointed out the very sheltered 
character of the approach to the docks, and he incidentally 
observed that it was intended to form large cattle depéts 
in the meadows adjacent to the line of the canal—a portion of 
the scheme which he thought would develope into great im- 
portance, and which was not originally contemplated in con- 
nection with the undertaking. Particulars had also been 
forwarded to the Government in reply to inquiries respecting 
the facilities for constructing an arsenal, inland, on the route 
of the canal. Proceeding along the excavations for the locks, 
Mr. Williams remarked that it was probably the largest that 
had been carried out in England, and certainly the most ex- 
tensive that had been effected in so short a time. This they 
had been able to do by the great improvements which had 
been introduced in the mechanical appliances for excavation, 
of which they would see various types in operation on the 
works, The foundations for the entrance locks, which they 
had just got into, consisted of red rock and boulder clay, and 
this was also the case with the foundations of the other locks 
on the line of the canal—at Pool Hall Bay, where a stoppage 
was made. Mr. Manisty stated that they were passing through 





a rock cutting from which 500,000 tons of red sandstone was 
being excavated, and this was being utilised for facing and 
constructing the canal banks. On the return journey from 
Ellesmere Port, a stoppage was made at “Cold Blow Villas” 
—a name which has been given to a small village of wooden 
huts that has been erected for the accommodation of the 
navvies engaged on the works. Here the party proceeded 
down into the cutting, led by Mr. Williams, who explained 
the strata which had been cut through, specially mentioning 
the boulder clay, specimens of which were laid bare. He also 
called attention to the pebbles which were to be seen em- 
bedded in the clay, and pointed out that the strata stretched 
from Eastham, right across through Nantwich, on to the salt 
mines of the Severn, and to the Bristol Channel. Geologists 
inferred from this that at one time there was water running 
across this part of the country, and that icebergs had floated 
in this water, depositing the stones they now saw in 
the strata. On the return to Eastham, the party sat 
down to dinner at the Ferry Hotel, Mr. 8. Dixon, 
the President, in the chair. In proposing “Success to 
the Manchester Ship Canal,” the chairman observed that 
this was a toast which he was sure they would all honour 
with the greatest enthusiasm, and he need not say much to 
recommend it to them, They had passed through a period of 
gloom and doubt with regard to the prospects of the under- 
taking, and they had now a right to rejoice, because they had 
seen the work of construction in full swing, with every likeli- 
hood of a successful completion. As a commercial venture, the 
idea possessed elements of the highest promise, and for everyone 
who had to prepare estimates for the delivery of machinery in 
various parts of the world the advantages of the canal were so 
obvious as to need no special recommendation. In conclusion, 
he spoke very highly of the abilities displayed by Mr. Leader 
Williams, the engineer, and the energy put forward in carrying 
out the work by Mr. Walker, the contractor, adding that they 
had that day seen the extraordinary vigour with which the 
operations for the construction of the canal had been put in 
hand, and he hoped that they as an association would pay an 
annual visit to watch the progress being made, until at length 
they would join in the triumphant shout which Lancashire would 
send up on the completion of the work. Mr. S. Platt, C.E., the 
chairman of the works committee, in responding to the toast, 
said they as directors had the most unlimited faith in the 
scheme, and whatever else it did, it was bound to bring increased 
wealth and prosperity to the part of the county in which they 
lived. The system of canals was first started in Lancashire 
about 100 years ago, and it was therefore right and proper that 
this should be the first district in which a large ship canal should 
be constructed from the ocean to the centre of commerce. He 
had no doubt that they would repeat on the banks of the Man- 
chester Ship Canal what had already been done on the banks of 
the Clyde and the Tees, and he had been surprised that the 
river Mersey had been allowed to lie fallow so long. No engineer- 
ing difficulties had shown themselves up to the present, and it 
would be their disgrace if they did not see the work successfully 
accomplished. Alderman Bailey also responded on behalf of the 
directors of the Ship Canal Company, and said that the members 
of the Board had entire confidence in each other, and worked 
together with perfect unanimity. They had all the elements of 
success within themselves, and there was no doubt whatever 
that the venture would not only prove financially sound so far 
as the shareholders were concerned, but it would also promote 
the best interests of Liverpool. The great abilities of their 
chief engineer, and the energy and resources of their contractor, 
were guarantees that the work would be successfully carried 
out. Mr. Leader Williams, C.E., in responding, said that the 
Manchester Ship Canal was the work of his life, and now that 
he could see it being rapidly developed by the admirable con- 
tractor into whose hands the carrying out of the work had been 
placed, it was a proud day for him to meet so many of his own 
profession assembled to inspect the progress of the undertaking. 
Although so far the work had progressed without any serious 
engineering difficulties, he did not say that before it was finished 
it would all be easy work; there would no doubt be some diffi- 
culties to encounter, but it was the province of every engineer 
to overcome difficulties, and with such an able board of directors, 
and so energetic a contractor, he had every confidence that the 
work would be completed within the specified time. The health 
of the contractor, Mr. T, A. Walker, proposed by Alderman 
Buckley, and the health of the president of the association, pro- 
posed by Mr. John Craven, closed the proceedings, 








THE LEBEL RIFLE. 


Iv our last impression we referred to the Lebel rifle, of which 
350,000 are now being issued to the French Army. The new 
rifle has excited much attention, and extreme curiosity has been 
manifested concerning its construction. The Minister of War 
has published a sufficient description of the weapon in “ Jnstruc- 
tions sur l’armement de U'infantrie.” For this he has been 
seriously taken to task by many of the French journals, who 
have denounced the publication as a serious mistake. This, 
however, is no concern of ours, and on page 261 we give engrav- 
ings which will make its construction perfectly clear. It will 
be seen that it is really a modification of the Gras rifle of 1885, 
which in its turn was a modified Kropatschek, in use in the 
French Navy since 1878. The principal modification is in the 
calibre, which has been reduced from 0°472in. to 0°315in. The 
diminished weight of the weapon and its ammunition is a 
matter of very great importance, while the new powder 
employed renders, it is claimed, the small bore bullet as efficient 
as the large bore was with ordinary powder. A further improve- 
ment has been effected in the block which takes the force of 
recoil, which now works on two tenons, instead of as hitherto 
being supported on one side only. 

The magazine is parallel with the barrel. In it the cart- 
ridges are placed end to end. A spring with a button on the 
end forces the cartridges toward the rear into a species of 
spoon A, by which the cartridge is raised into such a posi- 
tion that it is readily thrust forward into the chamber by 
the action of the sliding breech-block CP. A detent G, 
prevents the next cartridge from finding its way under 
the spoon. By means of the thumb button L the re- 
peating mechanism can be locked, and the rifle can then be 
fired as an ordinary breech-loader. 

In our engravings Fig. 1 is an elevation showing the rifle with 
the breech closed ready for firing. Fig. 2 isa top view. Fig. 3 
shows the rifle in section with the breech-block open; an 
empty cartridge is still in the jaws of the extractor ready to be 
thrown out at the top. In Fig. 4 the cartridge has been ejected, 
and the spoon contains a cartridge ready to be pushed into the 
chamber by the act of closing the breech. The locking and per- 
cussion mechanism are identical with those of the Gras rifle. 

The new weapon measures over all, with its sword bayonet, 
4ft. 3fin., and weighs 9}lb. with eight cartridges in the 
magazine. 








SOCIETY OF ENGINEERS. 


On the 25th inst. a large y of the members of this Society 
visited th Londonand South-Western Railway locomotive, carriage, 
and wagon works, at Nine Elms; and the party was entertained at 
luncheon by Mr. William Adams, M. Inst. C.E. . 

These works, originally designed by the late Mr. Joseph Beattie, 
and at that time considered very complete, have been, owing to 
the increase of traffic and stock, considerably altered and enlarged 
by Mr. William Adams, the present locomotive superintendent. 
The works, which cover forty-five acres of ground, are situated 
at Nine Elms, which is on the south-east side of the main line 
after leaving Vauxhall Station ; and between 2000 and 2500 men 
are employed. , ‘ 

The locomotive department consists of machine, erecting, wheel, 
smiths, fitters, cylinder, brass, ae caragygpec beiler, tender- 
fitters’, mounting and pattern shops, grindery, iron and 
brass foundries, and running sheds. The ‘‘short” machine 
shop is a large brick building, well lighted, and is 164ft. 
long by 57ft. wide. It is well fitted with the most modern classes 
of machine tools, milling machines being conspicuous by their 
large numbers, notably a horizontal milling machine by Messrs, 
Muir, of Manchester. A very massive profile milling machine is 
also used for machining such articles as ‘‘ expansion-links,” ‘* jaw 
and T-ends of excentric-rods and connecting-rods,” These machines 
leave the work in such a state of perfection that further attempt 
at finishing with a file would only spoil it, There is alsoa very 
massive frame plate slotting and drilling machine combined, 
capable of slotting twelve steel plates, lin. thick, at one 
time. The drilling is done by three of Messrs. Craven Brothers 
radial drilling machines, having a radius of 10ft. 6in., which over- 
hang the table of the slotting machine. This arrangement con- 
siderably diminishes the amount of time and labour, as plates can 
be slotted and drilled at one setting. There are also numerous 
slotting, planing, and boring machines, also a duplex coupling-rod 
planing machine having two-cross-slides, and arranged to cut when 
the machine is running in either direction. Also a circular saw for 
cutting cold iron, which is found to save much time and labour in 
cutting out such work as the jaw-ends of rods, &c. The steel line 
shafting for driving the innumerable machines is supported on 
cast iron columns, and runs the entire length of the shop. Near 
the ‘‘short” machine shop is the cylinder shop, in which are 
two very fine vertical milling and drilling machines, which 
are used for machining the valve faces of cylinders; also 
a radial drilling and tapping machine, in connection with which is 
used ‘‘ Pearn’s” patent tapping apparatus, by the use of which 
cylinders can be drilled, tapped, and studded with one setting. 
The cylinder boring machine is adapted for boring two cylinders at 
one time. The cylinders for the new tank engines, which are being 
built at Nine Elms for suburban traffic, being cast together, both 
bores and valve spindle stutfing-boxes are machined at one time. 
This shop is 57ft. on by 29ft. wide. Entering the fitting shop, 
which is 118ft. long by 58ft. wide, and arranged upon the most 
approved plan, the ‘‘ vortex blast pipes,” the invention of Mr. W. 
Adams, are seen. There is no doubt that when the pipe is designed 
on thoroughly scientific principles thata great saving of fuelis effected, 
and this has been proved by the gradual decrease of coal con- 
sumption during the last three years on the South Western Rail- 
way. We may here mention that the average consumption of fuel in 
1885 was 301b. per engine mile, which has now been reduced to 
264 1b. per mile. This has effected a total saving, since June, 1885, 
of nearly £34,000. There are now nearly 300 engines, on the 
South-Western Railway alone, fitted with this pipe, and it is giving 
very great satisfaction. Coupling-rod bushes are now made solid, 
without adjustment, and are forced into the rods by means of a 
small hydraulic press recently made at Nine Elms. The brass 
shop, which is 59ft. long, by 45ft. wide, is provided with the most 
modern appliances for brass finishing, amongst which may be 
mentioned four ‘‘ Cooper’s patent lathes,” which are too well known 
to need further description. In this shop is made the white metal 
piston and valve rod packing, which is a standard now with all new 
engines of the South-Western Railway, and is giving the greatest 
satisfaction, There is a pressure-gauge testing machine, and also 
one of Edwards’ patent emery-band grinding machines, which 
has proved a most valuable machine for finishing all kinds of brass 
fittings of irregular shape. The machine shop is 300ft. long by 57ft. 
wide—the standard width of the shops at Nine Elms. The steam 
line shafting here is carried on cast iron columns, and runs the 
entire length of the shop. The vertical engine for driving this is 
coupled direct in the centre of the shop, and runs at 100 revolutions 
per minute. All machines of one class are placed together. Screw- 
ing machines are the first to attract our attention, the most modern 
of which are Barrow’s patent, capable of screwing, with excellent 
finish, some 800 copper stays in the course of aday. In the wheel 
shop, which is 195ft. long by 57ft. wide, are five 7ft., two 6ft., and 
one 4ft. lathe. These areserved by two four-ton ‘‘walking” cranes, 
to which motion is communicated by an endless cotton rope. __ 

The erecting shops consist of two bays, each 500ft, long, by 57ft. 
wide, and have accommodation for seventy engines. There are 
three roads in each bay. Each erecting shop is provided with two 
25 tons overhead travelling cranes, which are capable of lifting an 
engine bodily from one road to another. The cranes are driven by 
an endless cotton rope, and each is capable of lifting and travelling 
transversely and longitudinally at one time, all of which operations 
are controlled by one man. There is in all 2000ft. of line 
shafting, which runs in cast iron self-acting pedestals, and is 
provided with Mather and Pilatt’s friction clutch, so as to 
enable any one length to be disconnected at will. This shaft- 
ing is found to be of great use in working the ‘‘Stowe” 
flexible drills, cylinder boring and valve facing machines, &c, 
Hydraulic piping, supplied with water at a pressure of 15001b. per 
square inch, is laid throughout the entire length of these two 
shops, so that small hydraulic tools can be worked from this source 
of power. In these shops will be noticed several of Mr. Adams’ 
bogies, steel being freely used in their construction. The far end 
of one of these shops is used as a paint shop, and from thence we 
pass across the steam traverser, which has recently been lengthened, 
and is capable of carrying an engine 30ft. wheel base, into the 
tender shop, which is dott long by 5lft. wide, and which is fitted 
with a Tweddell’s small hydraulic rivetter, and a 25-ton overhead 
travelling crane, driven by an endless rope. The boiler shop, which 
is 178ft. long by 116ft. wide, and which is fitted up with the most 
approved appliances as used in themanufacture of locomotive boilers 
was next inspected. This shop is divided into two bays, the first 
of which contains the machine tools, and is fitted with a 15 tons 
overhead travelling crane by Messrs. Craven Bros., of Manchester. 
Here are also numerous radial and multiple drilling machines, and 
a fine 12ft. plate edge planing machine, and two tube plate drilling 
machines. There has also been recently fixed a pair of horizontal 
plate-bending rolls, by Craig and Donald, which are capable 
of bending steel plates 8ft. wide by jin. thick. All the rolls 
are of solid steel, and the top roll is capable of adjustment 
by power from the main driving pulleys. There is also in this 
part of the shop a plate-grinding machine which has been 
recently made at Nine Elms, and is found to be thoroughly efficient. 
A very large number of boilers are in progress of manufacture. 
Steel, with the exception of the firebox and tubes, is alone used in 
their manufacture. Manganese steel stays are now replacing 
copper for the fire-box. In the adjoining bay is fixed one of Twed- 
dels stationary hydraulic rivetters, having llft. 6in. gap. In 
connection with this is a 7 tons hydraulic crane. Along the 
adjoining wall are fixed six smiths’ fires. Close by are two large 
plate heating furnaces, and one of Tweddell’s flanging presses, 
which are served by one crane. The smiths’ shops contain a lot of 
— tools and apparatus, and the sawmills and coach building 
shops are very complete. The visitors were much pleased with 
what they saw, and commented much upon the evidence of energetic 
and judicious management which has brought about the rapid 
progress made by this establishment under Mr. Adams, 
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LETTERS TO THE EDITOR. 
(Continued from page 263.) 


STEAMSHIP PROPULSION, 


Srr,—Mr. Mansel's papers in THE ENGINEER on this subject are 
very interesting, especially‘ that on s:s. Lepanto with the seven 
trials, ranging from an abnormally low speed to 183 knots, when 
his formula runs so true and close. Such approximations to the 
second place of decimals are only vouchsafed to the astronomer, 
who has no resistance or friction to hamperhim. Atthe same time, 
great credit is due to the accuracy of the data which stood such 
minute criticism, and it is satisfactory to know that such results 
can be relied on. 

The intersection of the inclinations at 15 knots in this case is very 
interesting. It seems curious that such a critical point should 
exist at all. Perhaps, if the speeds had extended far enough, the 
inclinations would have vanished, f increasing and becoming the 
constant. If so, the whole trace would be a caustic curve. In the 
Lepanto the increase of power above 15 knots was attained by 
bringing 100 per cent. more engines into work. This sudden 
addition to 7 might accentuate the break of inclination. It is also 
curious to note—regard being had to the actual performance—that 
if the first inclination had been maintained, E for N would have 
increased with the speed ; whereas, had the second inclination been 
constant, then E for N would have increased as the speed dimi- 
nished. If it were possible to have the duration of time recorded 
with the rise of power and the successive rates of speed, the vessel 
— from a state of rest in smooth water, the problem might be 
solved. 


At 10 knpt line. | 


the person who shall describe himself as a patent agent, whether 
by advertisement, by description in his place of business, by any 
document issued by him, or otherwise. these words seem sufficient 
to prevent any unlicensed person from acting as an agent in passin; 
papers through the Patent-office, but I am not sure that it woul 
not be possible to drive the proverbial ‘‘coach and six ” through 
the clause. 

In any proceedings under this Act the words would, of course, 
be construed strictly according to the well-known rule of criminal 
prosecutions. It is perfectly clear from subsection 5 of section 1, 
that any unlicensed person could act asan agent for obtaining 
foreign patents, a ‘“ patent agent” being exclusively defined as 
‘*an agent for obtaining patents in the United Kingdom.” 

Members of the Institution of Mechanical Engineers must regret 
that our president, Mr. Carbutt, is not now in the House of 
Commons, as I feel sure that he might be relied upon to move a 
clause exempting us from the operation of this Act. I have 
nothing to say against patent agents asa body, and I number 
some personal friends amongst them; but I do say this, that I 
have seen specifications with the names of well-known patent agents 
attached to them which are anything but favourable specimens of 
drafting. I refer especially to those that come from abroad. 

London, September 26th. M. I. MW. E. 


VALVE GEAR. 
Si1r,—There is a subject of very great interest to engineers which 
I have never seen fully discussed under any circumstances or in 
any way. May I venture to suggest that many of your correspon- 
dents could supply information of value ? 
There are two prominent systems of valve gear adopted with 
engines, One is the Meyer system, in which two excentrics are 






































































| 
| 1 
| o } | 
33 RSET a 
a8 |Muurs dif f+ -4417 eer 
ah 2-2373--4N7=N 1-795 —cadeonnen 
S| "| — mai S34. 878 ______985 for Over 15 kts. 
4 ' 
; ge] __— F ---- 1.189 for Uneler 5 Kits 
Ris ; | | 
ie S| E i | 
& | ii Logs w- g2ez _meswewenwwemmnce wes PI ren cerecnes = a 1461 — 2958 24501____ 2°9873 Values 
S a! --. 1f89..16)78 ......18}38 Knots. 
da] £ ‘S per-mn. Data 
A 14150 Gross. 
_ ‘ 
x a 
=} S| | = 1993 s9.feck. 
A | “ex ey) | Mean D 14810 Tons. 
= ad 
ei} | tee 
-& ii | 
S | lddmeiraley 20475 pipenanmmmence a a asnincermenaaniia 342. M__ 754 
(eet ficent Ds ey oe est Pe eee ke | q - 
| 
Scale of| eS a P = le ple spincte 
i 1 T T t =——s 








Asa diagram might assist the mere figures, and 10 knots hap- 
pening amongst the data, one is appended to this 10 knots standard, 
as it shows the tangents of inclination at a glance. It might be 
objected the small range between the abnormal 2-7 and 10 knots 
would impair the calculation materially ; but though in conse- 
quence the factors differ from those of Mr. Mansel, the result is 
not so much affected after all, though upon a more crucial basis, 
The fluctuations of the Admiralty coefficients are also noted. 

Liverpool, Sept. 19th. W. S. 


THE POSITION OF DRAUGHTSMEN. 


Sir,— As a draughtsman of several years’ standing, I have been 


much interested in the recent discussion in your pages. Having 
been engaged in several large drawing-offices, my views may not 
be altogether valueless. Iam of opinion that one of the greatest 
difficulties a draughtsman has to contend with is a social one. 
Few people outside the works know what a draughtsman is. They 
do not understand that the word ‘‘draughtsman” is a kind of 
sobriquet for an engineer; and he is scouted by society in conse- 
quence. * 

The ill-chosen title of ‘“‘draughtsman,” however, unfortunately 
covers men of every shade of ability and character. There are 
draughtsmen who are engineers in the true sense of the word, and 


who would be as capable in the management of works as in the | 
design of machinery ; and there are those who are simply capable | 


of making a detail drawing or tracing. 


But apart from his anomalous position in the outside world, the 


draughtsman has much to contend with inside the works. His 
employer frequently looks upon him as a machine for working out 
knotty problems; and to carry the simile further, the employer, 
unlike a good engineer, generally neglects to lubricate the machine, 
or, in other words, forgets that the mental sweater he has under 
his charge is human, and is therefore entitled to enjoy some of the 
pleasures of life. 

Again, the draughtsman has to bear with patience and long- 
suffering the openly-expressed contempt of that much over-esti- 
mated personage, the ‘‘ practical man,” and of the empty-headed 
premium apprentice. Remedies for these evils will doubtless 
suggest themselves to many of those clever engineers who consti- 
tute the drawing-office staff in some of our large works. Possibly 
improved education, technical and general, and including a thorough 
knowledge of at least two foreign languages, say, French and 
German, would be an assistance. Every man in the drawing-office 
should make the best use of such talents as he possesses, for the 
improvement not only of his own position, but to assist those 
around Lim in doing so. 

I venture to say that if these suggestions were carried out, there 
would be fewer complaints from draughtsmen, and I cannot help 
thinking that there is truth in the old motto, ‘‘ merit commands 
success,” GEORGE ADaMs. 

London, 





THE NEW PATENT BILL. 


Sir,—My brother member hailing from Manchester says that 
the object of the penal clauses in the Patents Bill is ‘‘to protect 
inventors from being imposed upon by incompetent or dishonest 
persons who advertise themselves as patent agents.” He goes on 
to say that he has known persons who have failed in such miscella- 
neous professions as ‘tinker, tailor, soldier, sailor, gentleman, 
ploughboy”—to use the words of the old jingle—who have set up 
as patent agents. Very true, and the Bill proposes to put on the 
roll without question any and every person who shall have been 
‘practising in the United Kingdom as a patent agent” on or 
before July, 1887, and so give a semi-official status to the very men 
who ought to be struck off the roll. He is very rough on ‘‘mere 
journalists and editors of technical papers,” but many of that 
despised tribe can actually write English, and are capable of 
describing intelligibly a complicated machine; now and then, one 
may even be found who can pronounce an opinion upon the merits 
of an invention. 

It should be noted that the penalties are only levelled against 


* Here is indeed news for our rezders,—Ep, E. 





used, and two slide valves, one moving on the back of the other. 
The other system is that invented by Corliss, and since modified in 
a thousand ways by otherinventors. The diagrams from =. gear 
are usually sharper at the corners than those got with the Meyer 
valve. Now the Corliss gear costs a great deal more than the 
Meyer gear. May I ask why it is used! What is the amount of 
benefit conferred by it? I may say that my own view is that the 
Meyer system is is good as the Corliss; but I am open to con- 
viction. STEAM User. 
Rochdale, Sept. 25th. 





THE RACE TO THE NORTH. 

Srr,—On August 14th the “ Flying Scotsman” ran the 127 miles 
from Newcastle to Edinburgh in 126 minutes, arriving 13 minutes 
before time, all of which was made up between those stations, The 
engine was a compound North-Eastern Railway built at Gateshead, 
on the Worsdell and Von Borries principle, 6ft. S}in. coupled 
drivers, and, with tender, weighs about 80 tons. This same East 
Coast express, however, on the 28th did the journey in 7 hours 
28 minutes, 4 minutes quicker than the above, all thetime gained 
being on the North-Eastern Railway from York to Berwick, and 
the North British Railway from there to Edinburgh. 1 believe 
ordinary North-Eastern Railway engines were used, 

15, Abercromby-place, Edinburgh, NorRMAN D, MACDONALD. 

September 25th. 


THE FIRST CENTURY OF THE MARINE ENGINE, 


Srr,—-In THE ENGINEER of this date we notice a paper by 
| Professor Dyer on ‘‘The First Century of the Marine Engine.” 
| Professor Dyer, in referring to the date of ocean navigation, 
mentions the Sirius and the Great Western as having crossed the 
Atlantic in 1838; and the inference might be drawn that these 
ships made the first ocean voyages under steam. But, as a matter 
| of fact, a steamship of 500 tons, named the Enterprise, witi 

engines by us of 240 indicated horse-power, made the voyage to 
Calcutta v4 the Cape in 1825. We should be glad if you would 
allow us to draw attention to this point. 
London, September 21st. MAUDSLAY, SONS, AND FIELD, 








TENDERS. 


CORPORATION OF LEICESTER. 

List of tenders for works in connection with the cutting of a 
new canal and river channel, and widening and deepening the Union 
Canal, the making of wharves, new roads, &c., for the Flood Works 
Committee of the Corporation of Leicester. Plans, specification, 
and quantities by the borough surveyor, Mr, J. Gordon, M.I.C.E.:— 


£ s. d. 
W. Webster, London... .. .. 59,519 0 0 
G. Parkinson, Manchester .. 49,050 10 0 
8. Pearson and Sons, London i. ww SS SS 
Whitaker Brothers, Leeds .. .. .. .. «- «- 89,842 17 10 
Holme and King, Liverpool .. .. .. .. «- 39,285 8 7 
L. Foster, Radcliff-on-Trent .. .. .. .. o« 87,632 7 2 
Geo. Bell, Lond: 36,7: 


WR ws we te ce 6s te 66 os 544 8 
Jas. Dickson, St, Albans.. .. .. «.. «. «- «+ 35,210 19 10 
i EE be. os oe. 00.0 os 9 6 
Jacob Biggs, Birmingham .. .. .. 1995 10 8 
Enoch Tempest, Leicester (accepted). . 31,973 11 9 








A PERPETUAL RaiLway Pass.—-When the Boston and Providence 
Railroad Company was chartered Mr. John C. Dodge, of Attle- 
borough, conveyed a portion of his land in consideration that he 
and his family should ride free over the line as long as the land 
was used for railroad purposes, A grand-daughter of Mr. Dodge 
now claims that she is entitled to the privilege named in the deed, 
and that the word family meant ‘‘ descendants” of the grantor. 
The railway company demurred on the ground that the remedy of 
the plaintiff is at law, and not in equity. Judge Allen, however, 
has overruled the demurrer, and expressed an opinion that under 
the deed the Boston and Providence Railroad Company would be 
| required to carry free the descendants of Mr, Dodge for all time. 








THE CLUTHA LOCK-NUT. 





WE have illustrated so many forms of lock-nuts that there 
seemed to be reason for thinking that no new one could be 
devised ; but the Clutha patent lock-nut, which we illustrate 
herewith, certainly appears novel, as well as efficient and cheap. 
Messrs. P. and W. Maclellan, of Glasgow, make these nuts from 
bars which are rolled of a rectangular section with a projecting 
rim on one side, From these bars the nuts are cut and punched, 
the nut being thus forged with two projecting lugs thereon, 
which are either tapped smaller than the body of the nut or 
pressed inwards after the nuts and lugs have been tapped with 
parallel threads, 





Mesars. Maclellan claim that these nuts are as efficient as any 
lock-nut yet offered, and that the efficiency is obtained without 
injury to, or distortion of, the nut or the bolt. Also, that the 
portion of the bolt exposed between the Jugs on the nut by 
getting rusted, materially adds to the locking power ; while, on 
the other hand, the rust does not cause the nut to jam when 
it is desired to take it off, because the lugs clear it off as they 
scrape round the screw. For these reasons it is expected that 
the nuts will be largely used wherever lock-nuts are necessary, as, 
for instance, on fish-plate bolts, and that their simplicity will 
cause their adoption in places where no lock-nuts have hitherto 
been used, although desirable—as, for instance, on all the 
ordinary work of carriages, wagons, and agricultural machinery. 


SIMPLEX LOW-WATER ALARM. 





THE accompanying engraving illustrates a simple form of low- 
water alarm made by Murrie’s Engineering Co., Glasgow. This 
apparatus consists of a chamber or hollow sphere, placed outside 
the boiler, above the highest water level. A tube or channel 
leads from the chamber to the interior of the boiler, the nose of 
the tube terminating at the lowest water level. In the outside 
chamber is fitted a float, which, as it rises and falls, operates a 
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valve on the higher end of the chamber, to which a steam 
whistle is fitted. When the nose of the dip pipe is immersed in 
the water, the steam pressure acting on the surface of the water 
in the boiler, maintains the outside chamber full of water, and, 
in consequence, keeps the float in its highest position, thus 
closing the outlet valve. On the nose of the dip pipe being 
uncovered, the water falls into the boiler and the float descends, 
thereby opening the valve, and permitting the steam to escape 
and sound the whistle. The woodcut illustrates one form of the 
float alarm. The small tube to the right is an arrangement to 
test the working of the alarm without lowering the water level 
in the boiler. 








Tuer Globe crushing mill, which we illustrated some 
time ago, seems to be gaining much favour, and we learn that 
recent shipments of installations of Globe mill plant include several 
t2 the Australian gold fields, and to the go!d fields of South Africa. 


Sept. 28, 1888. 
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THE FRICTION OF METAL COILS.} 
By Professor HELE SHAW and Epwarb SHaw. 


Cort friction has long been used as a powerful means of 
communicating or retarding motion. Even where only a partial 
coil is employed, as in the case of leather or rope belting and 
flexible metal brake bands, the frictional resistance to be obtained 
by small pressures is very considerable; but where several 
complete convolutions are used, the effects to be produced are 
unlimited, Thus a rope, half a turn of which is taken round a 
post, will enable a man at one end to sustain a force three times as 
great at the other; out the resistance is multiplied three times for 
each half-turn, so that in four or five turns a resistance of several 
hundred tons might be obtained, and the result only limited by 
the ultimate tenacity of the rope. On first thoughts, it would not 
be obvious that, with the exception of flexible metal bands and 
wire rope, metal could be employed in coil friction. In exactly 
similar circumstances this certainly could not be done; but 
— the conditions to be altered, and the meta) coil to be onl 
used under circumstances which do not require it to be weiner 4 
as is done with rope, then the properties of coil friction may also 
be taken advantage of if the coil is sufficiently flexible for the 
purpose. It is true that metal is inferior in frictional resistance to 
rope, but this advantage may easily be obviated by using a greater 
number of coils, whereas the much higher tensional strength and 
durability of metal point to many valuable applications. The 
chief applications, which have been made with more or less success, 
have been in connection with clutches and brakes, and the principle 
of operation is very simple. The metal coil is either wound round 
a shaft or the sleeve of a pulley, or else it is contained within a 
cylinder attached to either. One end, which will always be 
referred to in the present paper as the ‘‘ tail,” is by some means or 
other brought into frictional contact with the shaft, sleeve, or 
cylinder, and is thus carried round if the surface be in motion, or 
retarded if the coil itself be in motion and the surface at rest. 
The attachment of the ‘“‘head” of the coil prevents its following 
the tail until a considerable tension is put upon the whole coil. 
Thus, if the coil encloses the shaft or sleeve, it is made to wind up 
upon the shaft, becoming of less internal diameter and taking a 
frictional grip throughout its whole length; but if, on the 
contrary, it is enclosed in a cylinder, it is made to unwind, and so 
expand, In either case the result is the same, and a force of any 
required magnitude may be transmitted by this means, In order 
to illustrate this action, a piece of apparatus has been devised by 
the authors which may interest those who have never seen any 
example of the power of metal coil friction. A weight of 561b. is 
salead by a drum and handle, The shaft—lin. in diameter—to 
which the drum is attached, passes through its bearing in the 
frame, and is attached to the head of a metal coil of iron wire jin. 
in diameter, The coil encloses a sleeve carried by the frame, and 
the tail of the coil is free. As long as this is the case the whole 
weight of the 561d. has to be sustained by means of the handle; 
but if a weight of 100z is now copendel, to the tail, a grip is 
obtained throughout the coil, by means of which the weight is 
sustained, which from the difference of leverage is equivalent toa 
force at the head of the coil of 200lb. The lvad has in this way 
been increased at a previous trial until the head of the coil was 
torn off without adding to the weight at the tail. If the small 
weight is raised, the load falls; but its fall is instantly checked by 
releasing the small weight again. To show the effect of the 
number of convolutions various coils are substituted, and it is seen 
that when there are only four coils instead of eight, an increased 
weight, many times as great, is required to sustain the load. The 
effect of simply twisting the tail of the coil is very remarkable, as 
may be ascertained by means of the smail wire coils now passed 
around the room. In this case it is not necessary to hang any 
weight at all _ the tail itself; and the self-sustaining action of 
the coil, which permits perfectly unconstrained motion in one 
direction but instantly checks any motion in the other, is very 
striking. This effect is still more strikingly exhibited by means of 
the experimental og ge The tail of the small coil is twisted 
so as to just touch the shaft with a slight pressure. The load is 
then raised, and no resistance whatever is felt from the coil as long 
as the handle is being turned in the corresponding direction ; but 
immediately the handle is released and ie weight tends to fall, 
the coil comes into operation, and grips the shaft with a force 
which not only prevents the weight from falling, but also resists the 
further load now — the two being together eqnivalent toa 
total pull of nearly Ib, upon the coil. The important applica- 
tions of this kind of action in self-sustaining hoists, silent feed 
motions, and for other purposes, are obvious, 


Coming to the applications of metal coil friction which have been 
pro n , we find that in 1877 Mr. Rider, an American, devised the 
riction clutch shown in Fig. 1. In this clutch a cone sleeve A is 
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moved by means of a lever acting at B, and so throws open a split 
cone lever C, and wedges out the tail of the coil against the 
cylinder in which it isenclosed. The coil, which is revolving, is thus 
unwound, and so presses upon the inner surface of the cylinder, 
which it carries round, and with it the ages to which it is 
attached. Fig. 2 shows an application of the converse and most 
usual case, in which the coil winds up and closes upon a shaft or 
sleeve which it surrounds. This friction clutch was invented by 
Mr. Sterling in 1882, and its action is easily understood. A 
sleeve A carries along one end of a toggle joint B, and so pushes 
out the end of the lever C, and thus presses the tail end of the coil. 
The coil consequently tightens upon the boss of the pulley D, and 
carries it penne There is also an example of wire rope coil friction 
shown at E, Fig 2. Fig. 4 shows an arrangement recently devised 
by M. Gambaro, a French engineer, and applied as a brake to a 
crab winch. The same inventor has pro a system of con- 
tinuous railway brakes on this principle. Professor Osborne 
Reynolds has also applied metal coil friction in an ingenious 
arrangement for turning the valve rods of the experimental steam 
engine at Owens College, thus enabling the governor to be the 


1Paper read before.Section G of the British Association, at Bath, 
September 11th, 1888, 








means of almost instantly altering the position of the slides, thus 
regulating the admission of steam. hose who have seen this 
arrangement at work must have been struck by the suddenness and 
force with which the coil comes into action, Notwithstanding 
these and other applications of coil friction, the actual amount of 
knowledge on the subject, at any rate in a published form, is very 
small, and the accepted theory of ordinary coil friction takes no 
account of the comparative rigidity of the coil, and is not directly 
applicable in the case under discussion, Mr. Edward Shaw, in 
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attempting to make use of metal coils, found various practical 
difficulties and apparently anomalous results, which led the authors 
to think it worth while to make some experiments bearing upon 
certain features in the application of this form of coil friction. 
Form of coil.—The first points to be considered are those of 
the requisite form and dimensions of coil, for it is obvious that 
while sufficient strength required at the head of the coil 
to resist a considerable force, the tail need not be of similar section. 
It is not merely waste of metal to have the section uniform, but the 
want of flexibility thus entailed, seriously impairs the efficiency of 
the coil. Fig. 4 will illustrate this point, in which a shows the 
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section of a coil which has been adopted by one or two inventors, 
whilst J is a section of the coil reduced in thickness, but of uniform 
width. This has the disadvantage of being too broad at the tail, 
and the quantity of lubricant getting under such a surface prevents 
the initial grip taking place so readily. Fig. 4c shows a very 
efficient form in which the advantage of smaller space (the 
number of convolutions being as in 6) and more sudden 
initial grip are insured. A very good form of coil is that 
shown in d, in which the last coil or two are circular in section. 
M. Gambaro and Professor Reynolds have both employed coils of 
decreasing width and thickness. With regard to the diameter of 
the coil, this, where perfect flexibility is assumed, is a matter of 
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no importance, except as regards the obvious effect upon the 
leverage at which the resistance acts. With metal coils the case is 
different, as the larger the diameter the more readily the surface 
comes to its bearing for a given cross section, and with a given 
initial clearance the comparative distortion is less the greater the 
radius of curvature. In order to have the internal surfaces of true 
cylindrical form, several coils were rigidly held and bored out, 
some even being afterwards scraped to a bearing. It was, how- 
ever, found that there was no a for such refinement, as 
after a very brief period coils simply made by twisting a taper rod 
round a turned cylinder found their own bearing, and were quite 
as effective as those which had been bored out. 

Relation between force and resistance. —Of the coils exhibited, those 
lettered a, b, c and d had sections corresponding to those similarly 
lettered in Fig. 3. These four coils have been experimented upon 
by means of the apparatus shown in Fig. 5. On the face-plate of 
a lathe were fixed cylinders — which the coils fitting loosely 
were successively placed. The head / of the coil C was prevented 
from revolving by means of a lever L having a fulcrum at F 
attached to the lathe bed B. The lever Lis counterweighted by 
means of a scale-pan W hanging over a pulley M, and the loads 
which are placed in the larger scale-pan W thus have an effect just 
twenty times as great upon the head of the coil. The tail of the 
coil ¢ was attached to a delicate spring balance 8, which in turn 
was suspended by a cord passing of pulleys NN. By exerting a 
greater or less force in this cord any required tangential pressure 
could be brought to bear upon the tail. (a) Coil a consists of seven 
convolutions of 4in. square cast steel, and therefore not heing very 





flexible, was made a good fit upon the cylinder; but notwithstanding 
this a pull of no less than 25 1b. was required to raise the weight of 
the lever, which was equivalent to a force of 1401b. at the head of 
- coil, The result of increasing the pull on the tail is shown 
elow :— 
ade .. 2 87 41 43 47 51 55 59 63 67 70 
R... ... 140 240 260 300 310 350 410 480 520 660 700 

F = force on tail in lbs. R = resistance on head in Ibs. 

These results, which are not very uniform, and point to the evil 
of using rigid coils, were obtained with dry surfaces. The effect 
of lubricating the surfaces always appeared to be the reverse of 
what might be expected ; thus, in the present case, a pull of only 
321b. instead of 37lb. was sufficient when lubricant was freely 
applied to overcome a load of 2401b., 37 lb. replacing 55 Ib. and 
balancing 4101b., 491b. replacing 70lb. and balancing 700Ib. 
(b) Coil b of wrought iron, consisting of eight convolutionsof }in. x gin. 
tapering to jin. x fin. required only a force of 3 1b. to make it lift 
the lever; but having once done this, the grip upon the surface was 
absolute, and apparently sufficient to raise the maximum pull that 
could safely be applied, which was 4000lb. The only effect of 
lubrication was to make the gripping action more sudden and 
violent. (c) Coil c of steel, consisting of eight convolutions tapering 
from fin. square to gin. square section, gave the following uniform 
series of results :— 

‘yee ~~ ee Sot 748 8 9 9 10 
R... ... 140 220 380 460 540 620 700 780 860 940 1020 
F and R having the same values as before. 

When the lubricant was used, the results, though not quite so 
uniform, did not differ greatly from the above, but were again 
slightly less, showing that lubrication makes the action more 
effective. (d) Coil d, consisting of ten convolutions of gin. square 
wrought iron, aoetee to in. round steel, behaved exactly in the 
same way as coil J, but the effect was more marked, and 1 1b, on 
the tail resulted in an absolute and complete grip of the whole 

coil. 

Influence of velocity.—The effect of change of velocity of the 
moving surfaces was very surprising, the general result of 
decrease of velocity being to enable a small force on the tail to put 
the coil into operation. This was not merely the case when the 
coil was revolving and the result of centrifugal force acting to 
keep the coil from contact, but was just as marked when the shaft 
or sleeve rotated and the coil remained at rest. Again, the chief 
effect of change of velocity seemed to be felt with coils similar to 
aand } on the diagram, in which the broad surfaces seem to hold 
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the lubricant more than the narrow ones. In experimenting upon 
coil ¢ it was found that with a surface velocity of 15ft. a minute 
34 1b. at the tail produced a force of 140]b. at the head, whereas 
at 180ft. per minute 54 1b. was required to obtain the same result. 
With a very short coil of section c, having only five convolutions, 
the sleeve inside the coil could be rapidly revolved, with no 
apparent resistance; but directly the speed was reduced below a 
certain limit, the coil gripped with its full force. It may be that 
further experiments in this direction will throw some light on 
frictional resistance at high velocities. The foregoing results, 
which are a brief résumé of the experiments upon the four typical 
coils, at first appear to be contradictory. Two of the coils behave 
in a very different manner to the other two. Thus, with a and ¢, 
after allowing for the stiffness of the spring, the experiments agree 
with the usual theory, which assumes that the forces at the two 
ends of the coil are directly proportional to each other when the 
arc of contact and coefficient of friction are constant, as was the 
case in the experiment. This is not so evident with the former of 
the two, in which the stiffness of the coil and the manner in which 
it acted prevented very accurate results being obtained. With the 
latter it is easy to see that an equation of the form 
F=kRim ; 

represents the results, F being the force on the tail, R being the 
resistance on the head, while 4 and m are constants. The exact 
value of m is 3°625, this being a measure of the stiffness of the 
spring, since when the resistance is zero, m is equal to the iorce on 
the tail in lbs., and it will be seen that for each increase of 4 1b. on the 
tail there must be an increased resistance of 80ib. on the head. 
With the coils } and d there is no such proportion between the two 
effects, but when once the coil comes into operation the grip is 
sudden and absolute. The explanation is found by reference to 
the dimensions of the coils themselves, when it will be seen that 
the section towards the tail in the case of } and d is much less than 
that in the case of d and c; thus, when the initial resistance in the 
latter case to closing the coil due to its stiffness is overcome, the 
bearing is continuous, and the force then on the tail is probably far 
in excess of that which would be required to even tear off the head 
of the coil. It will thus be evident that on attempting to make 
use of metal coils for practical purposes two distinct modes of 
operation are available, which, although so very different, can be 
obtained by merely varying the relation between the number of 
convolutions and cross section of the coil. Where a definite ratio 
is required between force and resistance, then the number of coils 
must be reduced or the cross section towards the tail increased ; 
but if small constant force only is available to put into operation, 
whatever be the resistance at the head, then the convolutions must 
be sufficiently numerous and the tail end of the coil sufficiently 
flexible. The objection to the former is that any variation in the 
coefficient of friction makes a considerable difference in the result ; 
but in the latter case, where the force required to start the coil is 
so extremely small, some effective means of releasing the grip 
when it reaches a certain definite amount would enable such coils 
to be effectively applied for purposes such as clutches and brakes, 








BimkKBECK LITERARY AND SCIENTIFIC INSTITUTION, BREAM’s- 
BUILDINGS, CHANCERY-LANE.—The sixty-sixth session of this well- 
known institution will open on Monday next. Nearly two hundred 
classes meet weekly in commercial and technical subjects, mathe- 
matics, natural, applied, and mental science, languages, history, 
literature, art, music, law, &c, &c. Special classes are arranged 
for University, Civil Service, and other examinations. The classes 
are open to both sexes. During the past session the students have 
gained great success at various competitions, and the prizes 
obtained will be distributed by H.R.H the Duchess of Albany in 
November next, On Wednesday evenings the usual lectures will 
be delivered in the large theatre of the institution. Amongst 
those who are already engaged may be mentioned Sir Robert 8. 
Ball, Mr. Harry Furniss, Mr. Samuel Brandram, M. Max O’Rell, 
Mr. Charles Dickens, Professor Morley, Mr. J. T. Carrodvs, Mr. 
Fred. Villiers, and Mr. John Thomas, 
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ON THE PROPULSION OF SHIPS BY AIR 
PROPELLERS.'* 


By H. C. Voor. 


Ir ships could be pulled through the water, instead of being 
driven by means of the ordinary propellers now in use, then a 
saving, on an average, of 40 per cent. in engine power would be 
gained, because both the screw and the paddle push the sustaining 
water from the sbip, and thus augment its resistance, and it has 
been found by experiment that the thrust of the propeller surpasses 
the pull of a tow rope, on an average, by 40 per cent. to obtain the 
same speed in the same vessel. 

A further cause to the increase of resistance is that bow and 
stern waves are intensified by the increased speed which the screw 
communicates to the stream lines round the ship, and the latter 
consequently sinks down into the trough between these waves, and 
causes the resistance to vary with the third, and sometimes fourth, 
power of the speed, whereas it should only increase with the second 
power. : 

To be efficient, the screw requires a ship of special type, with 
water-lines arranged to insure the screw acting in solid water; 
large ships cannot, like torpedo boats, have their screw shafts carried 
out along the line of the keel, so as to keep the propeller clear of 
the ship; hence the form and proportions of the ship have to be 
determined with reference to the propeller, and not to the questions 
of easy passage through the water and of seaworthiness. Formerly, 
the length of ships was three to four times the breadth, now the 
length is ten times the breadth. Both proportions cannot be correct ; 
the discrepancy is, in fact, the consequence of the existing mode 
of propulsion. If the driving power could be applied above the 
deck of a ship, as in towing, then the following advantages could 





force assists in removing the air from the latter side, making 
the resistance three times greater than it is when the same surface 
moves normally to its plane, with the same speed as the point of 
effort. | By means of this rarefaction the air required to create a 
thrust is drawn to the propeller. Rarefaction, in fact, is the 
only means by which |]; masses of air can be moved towards the 
propeller, though not the whole passthrough. In nature large 
masses of air are always moved by rarefaction or storm centres. 
The sketch giving a general idea of a ship with air propeller is 
exhibited to illustrate the experiments to be described. 
Experiments.—If a small two-bladed air propeller with blades of 
proper shape and curvature made of sheet steel, 1ft. in diameter, 
average pitch lft., } square foot area and weighing 0°351b., is 
placed on a small pulley with a vertical axis, which by means of a 
cord wound round the pulley can be set in quick rotation carrying 
the propeller with it, then a considerable amount of kinetic energy 
can be imparted to the small propeller. It is carried round by 
pins, the friction of which keeps the propeller down till the accele- 
rating force ceases to act, when it is immediately released and flies 
up. A man of ordinary strength can give such a propeller about 
75 revolutions a second, whereupon it will rise 200ft. into the air, 
of this height 100ft. are passed in less than one second after the 
propeller has obtained its proper speed, a fact which seems to indi- 
cate negative slip, whereas, in the experiments following, the slip 
sometimes amounted to from 60 to70 per cent. Mr, Freninges, of 
Copenhagen, measured the efficiency of this propeller with the most 
minute accuracy, and found it to be 63 per cent.; that is, the work 
done by the propeller in raising itself through a certain height and 
the kinetic energy left—as it hovered a little time before beginning 
to fall when the highest point had been reached—is 63 per cent. of 
the kinetic energy attained by the 70 revolutions given to it. 
| At 13 revolutions per second the propeller hovered, that is to 
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be gained:—(1) A saving amounting to 40 per cent. in engine 
power by eliminating the disturbing action of the screw; (2) the 
form of the ship could be determined with reference to least resist- 
ance and seaworthiness only, and the division in water-tight 
compartments could be complete; (3) the change in trim will be 
less disadvantageous when the power is applied above the deck 
than below the centre of gravity; (4) the vibrations caused by the 
screw propeller, which are destructive to the ship and most 
unpleasant to those on board, will be avoided; (5) the proposed 
air propeller will utilise the natural wind power. ‘ 

The mode to accomplish these objects is to propel the ship by 
means of revolving sails acting in the air. The air propeller is, in 
its outer shape, somewhat similar to the ordinary water screw, 
with sails or blades made of thin sheet steel, having the greatest 
width near the circumference. 
The pitch of the blades is 
capable of being varied in 
order to utilise the power of 
the wind, because nearly 80 
per cent. of the winds, the 
whole compass round, augment 
the thrust of the propellers. 

In order to pened aio, 
the blades of water propellers 
are tapered towards the tips 
or near the circumference, 
whereas the blades or sails of 
the air propeller should be 
broadest near the circum- 
ference, because the air, being 
elastic, causes no vibrations. 
It is found in practice that for 
equal numbers of revolutions, 
equal intensity of thrust, engine power, and speed, the area of an 
air propeller should be about twelve times that of the water screw, 
but this ratio decreases somewhat as the size of the ship increases. 

In nature, the difference between the areas for propellers to give 
equal thrusts in air and water is not nearly so great as the differ- 





ence of the specific gravity of the elements would lead us to | 


suspect. A big swan, for example, weighs 351b., but the wing 
area is only twenty-five or twenty-eight times the area of the web 
feet ; if we suppose the horizontal resistance, when the bird swims 
quickly, or when it flies with a velocity thirteen times greater, to 
be about the same, equal, say, to 4lb., then, when flying, in addi- 
tion to the 4lb. horizontai resistance comes the weight to be 
sustained; consequently the thrust of the wings must be many 
times greater than that of the web feet, and the difference between 
the areas for equal thrusts is therefore not great. 

In dealing with surfaces turning round an axis there is one point 
of the greatest importance, namely, “the point of effort” in which 
the whole resistance of the surface is supposed to be concentrated. 
For a rectangle turning round one of its sides the point of effort is 
at a distance of three-quarters of the length of the other side from 
the axis. For the oblique surface of the blade of a screw, the 

int is at an average distance of two-thirds of the length of the 

lade from the axis. The sails of an air propeller, having their 
greatest width near the circumference, may be so proportioned as 
to have their points of effort distant three-quartcrs of the length 
of the sails from the axis. 

The efficiency of an air propeller isdue to the elasticity of the 
air, and a propeller of perfect shape would be subject to loss from 
friction only. If masses of air and water, endowed with equal 


moments, strike a plane, the impulse from the air is about twice | 


that from the water, a fact which can be deduced from the formule 
for the resistances of the two fluids. The coefficient for air is zt, 
that of the coefficient for water, although water is 770 times denser 
than the air. 

The resistance of a centrifugal fan is, for this reason much greater 
in proportion to the mass of air moved than that of a centrifugal 


pump in proportion to the mass of water moved, and consequently | 


the efficiency of the fan is only about half that of the pump, a con- 
dition of things very favourable to the air propeller, which, 
considered as a fan, has an efficiency of only 35 per cent., whereas 
the efficiency is over 70 per cent. when used as a propeller. 
When the wings of an air propeller rotate quickly a rarefaction is 
created in front of them, because wind impinging on surfaces, and 
ing their rigid leading edges asis the case with the wings of 
irds, draws the still air from the rear sides of the front surfaces, just 
as the air is drawn out of a funnel by the suction of the wind passing 
over its edge. In gales of wind a difference of pressure amounting 
to 30 lb. on the square foot may occur. When, further, a surface 
rotates, the pressure on the windward side is greatest near the ti 
causing the air to move against the axis, while quite the 
reverse isthe case on the leeward side; wherefore centrifugal 
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, Say, it exerted a thrust equal to its weight 0°35 lb.; at 52 revolutions 
| per second the thrust was 61b., and it would require something 
| like 100 foot-pounds to maintain this thrust, whereas a water screw 
| 1ft. in diameter would do the same at 4°6 or 5 revolutions per 
| second and 60 foot-pounds of work. By way of comparison it may 
| be stated that a tug boat tested by means of a spring balance 
| produces a pull of about 35 lb. per indicated horse-power. With 

equal diameters, therefore, the air propeller requires greater power 
| to yield a given thrust than the water screw ; this is due to the loss 
| by friction caused by having to revolve eleven times quicker. But 
| against this must be set the area of an air propeller, which should 
| be about twelve times, and the diameter three to four times, that of 

the water screw ; then the number of revolutions will be about equal, 
| as also the friction, and there being no losses by shocks in the 
| elastic air, the thrust will be nn aee for the same engine 
| power, a fact which will be demonstrated by the experiment next 
| to be described. 


| The apparatus for the next experiment was made by Messrs. 
| Dahlstrom and Lohman, engineers, of Copenhagen. An air 
| propeller was fitted to a boat for the pu: of comparing it with 
| the most efficient — known, namely, the oar, the efficiency 
| of which is over 70 per cent.; and as oars do not disturb the stream 
lines round the boat on account of the distance at which the blades 
enter the water from it, the resistance of the boat is not 
augmented. The boat used for the experiment was l6ft. long by 44ft. 
beam, and the diameter of its three-winged air propeller with sails 
of thin sheet steel was 44ft., having an area of about 5 square 
feet ; the propeller weighed about 7 lb., and a man could drive it 
up to nearly four revolutions per second, at which a speed, in calm 
weather, of rather over three knots was obtained. A thrust of 
101b. required an effort of about 100 foot-pounds. Intrinsically an 
> ome is not inferior to the oar, but when manual power is 
used to turn the former, multiplying gear of some kind is indispen- 
sable, and a considerable loss results in consequence. The difference 
in speed which a man could obtain by means of either the air pro- 
peller or the oar was not great. With a side wind the air propeller 
was rather superior to the oar. The experiments just described were 
carried on in September, October, and November, 1887, and the 
case never happened where a man by exerting himself could not 
pull against a gale, and by changing the pitch it was always possible 
to maintain the same speed of revolution, whatever the strength 
of the wind and its direction relatively to the boat might be. e 
speed of the points of effort of the sails was 35ft. per second, and a 
gale the direction of which was exactly opposite to the course of the 
boat, of about 45ft. per second, pes de the resultant wind to im- 
pinge, as though sailing 3°5 points from the wind with stationary 
sails, When the course of the boat was turned 3°5 points from the 
wind the thrust of the propeller began to increase above what it 
was in calm weather. 


Before the experiment just described two trials with steam power 
on a much larger scale were carried out, but the propellers, the sails 
of which were of ordinary canvas, were several times too large in 
area. The first of these experiments was undertaken by Messrs, 
Dahlstrém and Lohman, the other by the Royal Dockyard in Copen- 
hagen, on the recommendation of Mr. Ram, the Minister of Marine. 
Three years ago, a launch 20ft. long, 54ft. beam, was fitted with a 
propeller 84ft. in diameter, having 24 square feet area distributed 
over two ordinary canvas sails, the pitch of which could be varied by 
means of sheets. The engine had one vertical cylinder with a stroke 
of 14in., and piston area of 5 sq. in. ; on the end of the horizontal 
propeller axis was a crank 7in. long, and the propeller was thus 
| driven directly, and with a boiler pressure of S0b. to 90lb. This 
engine indicated 14 horse power, and the speed obtained in calm 
weather was rather over 5 knots at 110 revolutions per minute, with 
a pitch equal to the diameter; the speed at the points of effort was 

ft. per second. Ina fresh breeze of about 25ft. per second a 
speed of six knots was obtained about 7 points from the wind, 
but straight against it—equivalent to sailing 5 points from the wind 
—the speed was reduced to four knots. A gale equal in speed to 
| that of the points of effort, or 36ft. per second, made the resultant 
wind impinge just as if sailing 4 points from the wind when going 
straight against the gale; the speed was then reduced to 2°5, or 
3 knots. Measured by a spring balance, the thrust of the propeller 
was in calm weather 36-7 lb. for one indicated horse-power, or the 
same as that of a water screw turned by the same power. In 
windy weather this thrust was augmented through 75 per cent. of 
the directions in which the wind could blow. The Jaunch belonging 
to the Royal Dockyard had a displacement of about five tons, was 
31ft. long by nearly 8ft. beam, and with its ordinary screw could 
obtain a of 7°3 knots at 240 revolutions per minute, and 11:3 
indicated horse-power, the boiler pressure being 601b. The engine 
had two cylinders, each 6in. diameter by 6in. stroke. 

The screw was removed and the same engine was made to drive 

n air propeller 20ft. in diameter by means of grooved pulleys and 
driving rope; to do this the engine was moved tomends the bow of 











the launch and the boiler towards the stern, The pulley on the 
propeller shaft was 64ft. in diameter, and made exactly like the 
wheel of a velocipede; the driving od on the crank shaft 
was 19in, in diameter, the engines would therefore make four revo- 
lutions to one of the propeller, but on t of the slipping of the 
rope on the driving — this ratio was not realised in practice, 
The air propeller had four canvas sails, with a total area of 250 
square feet ; the pitch was changeable by means of sheets. With 
that area and about 30 revolutions per minute the speed obtained 
was scarcely four knots, but by reducing the area to about 150 
square feet, and by altering the shape of the sails, keeping them 
broadest near the circumference, an average speed of nearly seven 
knots was reached at 50 revolutions per minute, sailing ina circular 
course, with the strength of wind about 18ft. persecond. Straight 
against the same wind the speed was six knots. Later experiments 
have proved that the area of the sails was still six times too large, 

The crew in the launch consisted of two officers, one in charge of 
the boat, the other taking the observations, an engineer, a stoker, 
a seaman, and the inventor. A great many runs were made on the 
measured mile, as well as beside a torpedo boat going at a known 
speed. Ina strong wind the sails of the propeller had sometimes 
to be reefed, and when the velocity of the wind dead ahead, 
equalled that of the points of effort of the sails, or 35ft. per second 
—equivalent to sailing 4 points from the wind—the speed was 
reduced to 2°5 or 3 knots. 

The official trial trip took De on the 27th July, 1886, in the 
presence of the Director of Naval Construction, K. Neilson, and 
other officers who followed the run ina steamer. The weather was 
fine, with a breeze of about 18ft. per second. ‘The boiler pressure 
was 601b., and the engine made 240 revolutions indicating 11:3 
horse-power, but at least 2-horse power were lost by the slipping of 
the driving rope. The speed obtained with favourable wind direc- 
tions was seven knots at 50 revolutions, and straight against the 
wind six knots with the same number of revolutions, but the pitch 
was then nearly four, due to the slow rotation; the pitch was of 
course reduced when not straight against the wind. The Director 
estimated that half a knot more would have been gained if the gear 
had worked properly. Ason previous trials, 75 per cent. of the winds 
increased the thrust of the propeller. 

The results recorded here were not as satisfactory as they should 
have been. The propeller was much too large, the boat had a load 
of nearly 1600 1b, more in her than when tried asan ordinary screw 
launch, and the propeller being of canvas with many ropes about it, 
was far from the proper form, and presented a high frictional 
resistance. 

People who have not witnessed any experiments are slow to 
believe in the power of going straight against the wind, yet 
it should be remembered that when the pitch is properly adjusted 
the points of effort must at a constant number of revolutions have 
a greater speed than the wind. Observers of nature must have 
witnessed the facility with which even small birds fly against 
any gale. A wend, dead ahead, equal in speed to the points 
of effort of rotating sails, reduce their thrust nearly 60 per cent.— 
or by the same amount with which the driving thrust of ordinary 
sails is reduced, when the course is changed from wind abeam 
until four points from it. Such a reduction is rare even in the 
case of a propeller worked by manual power, and for larger pro- 
pellers such a reduction would never occur, because the speed of 
its points of effort would be greater than any hurricane, and 3°5 
points from the wind the thrust of the propeller is increased above 
what it is in calm weather. 











NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Alfred Wood, inspector of 
machinery, to the Pembroke, additional for service as chief 
engineer to Chatham Dockyard, to date October Ist ; Thomas 
Burnes and Thomas Hughes, statf engineers, and George M’Ewan, 
chief engineer, to the Excellent, additional, all to date September 
29th. 


GRAND JUNCTION WaTERWORKs,—Artesian boring operations 
are being carried out by Messrs. Le Grand and Sutcliff, hydraulic 
engineers, London, in search of a supply of water from the chalk, 
adjoining the new reservoir at Ealing, which was opened a short 
time since. The London clay reached to 249ft., below which there 
are 72ft. of the Woolwich and Reading beds, and the chalk was 
struck last week at the depth of 321ft. from the surface. Up to 
the present 350ft. have been reached, and already there are some 
indications of a supply, the water having risen to within 55ft. of 
the surface, or about 80ft. above Ordnance datum. 

THE HARDENING OF HypDRAULIC CEMENTS.—In the article on 
this subject some slight typical inaccuracies need correction. Thus 
in the first column, line 40 from the bottom, Ca S 0, is written 
Ca So, in one instance. In the second column magnesium oxide 
stands as (Ms 0), instead of (Mg 0); whilst in the third column 
puzzolanas is in one instance spelt puzzulanos, wollastonile is 
printed wollastonia, and Ca Si O, stands as Ca Si, 03. On p. 234, 
the first expression of the equation should be 2 (Si O,, 3 Ca O), 
instead of 2 SiO, 3Ca0O; and the third expression would be 
more in conformity if printed 2 (Si O., Ca O, 2°5 H, 0), instead of 
in its present form. 

A New Torrepo Boat.—The Paris correspondent of the 
Standard states that a new torpedo boat for submarine warfare, 
laid down at Toulon on the 30th of April last year, and built on the 
plans of M. Zede, a retired French Navy constructor, was launched 
on Wednesday, the operation being carried out in the strictest 
privacy. This new submarine torpedo boat, called the Gymnote, 
is nearly 60ft. in length between perpendiculars, and about 6ft. 
beam. She is provided with a Krebs electric motor of 50-horse 
power, and other machinery, the latter to be worked by means of 
compressed air, and to enable her to emerge or sink as required, 
Her steering apparatus consists of an ordinary rudder for steering 
horizontally, and there are other means for steering vertically. 
Accommodation is provided for one officer, two engineers, and a 
seaman, 


THE FreNcH Navy Estimates.—The estimates for 1889 of the 
Ministry of Marine give the following particulars as to the ships in 
course of construction in the State arsenals, Five ironclads are 
upon the stocks or are nearly completed, viz., the Neptune, the 
Brennus, the Formidable, the Hoche, and the Magenta. The 
Formidable will be furnished quite at the beginning of the year, 
and the Hoche soon after. A new ironclad is to be laid down at 
Lorient, but only £1400 is to be spent on itnext year. In the way 
of ironclad gunboats the Cocyte, a vessel similar to the Achéron, 
which is now on its trial trips, will be launched at Cherbourg, while 
the ironclad cruiser Dupuy de Léme will be pushed on at Brest, 
and a second one laid down at Rochefort. In the way of first- 
class cruisers, the Isly will be completed at Brest, the Jean-Bart at 
Rochefort, and the Alger at Cherbourg in 1890, all three of them 
being about two-thirds done by the end of next year. A second- 
class cruiser, the Davoust, will be finished at Toulon, and a third- 
class one, the Surcouf, at Cherbourg. One torpedo cruiser, the 
Vanteur, will be finished at Toulon, and a second, the Wattignies, 
to be completed in two years, will be begun at Rochefort. Two 
a despatch boats are to be laid down at Lorient, and two 
sailing frigates, the Melpoméne and the Andromede, are being 
built as training ships outside the State arsenals, The ironclad 
Marceau, the cruiser Cecille, and four third-class cruisers, all of 
which are to be ready by next year, are in course of construction 
at La Seyne, and about twelve torpedo boats are to be pushed on. 
The cost of first-class ironclads ranges from £720,000 to £840,000, 
the cost of the Formidable being £824,172. The ironclad gunboats 
of the type of the Cocyte will cost £138,000; the ironclad cruiser 
Dupuy de Léme, £416,290; the first-class cruiser Alger, £272,000; 
the second-class cruiser Davoust, £200,000; the third-class cruiser 


Surcouf, £130,800. The cost of labour is estimated at 3f. 30c. 
—about 2s, 8d.—per day for each man 7 and as there will 
be 2,700,000 days’ work done in the five 

asked under this head is £1,180,832, 


tate arsenals, the credit 
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THE FIRST CENTURY OF THE MARINE 
ENGINE.} 


By Proresson Henry Dyer, C.E., M.A. 
(Concluded from page 248.) 


In the single-cylinder engine, with even moderate steam pressure 
and expansion, a considerable amount of steam is condensed, 
not only on account of the mechanical work which is done 
but chiefly through the action of the sides of the cylinder. During 
expansion heat is restored to the condensed steam, and the film of 
water re-evaporates either partially or wholly. With low rates of 
expansion the temperature of the internal surface of the cylinder 
is higher than the exboust temperature ; while with high rates the 
temperature during expansion is so much reduced that when fresh 
steam enters at the beginning of the next stroke a large quantity 
is condensed. ‘This is not all re-evaporated during expansion, and 
on the communication to the condenser being opened at the end of 
the stroke, it is suddenly evaporated, and passes into the con- 
denser without doing useful work, a cause of loss of efficiency 
which increases with the pressure and ratio of expansion, Hence 
arose the necessity for compound engines, 

Messrs. Randolph and Elder took up the receiver type of engine 
at an early period of its history, and from about 1868 a very rapid 
increase in the number of compound engines took place, so that in 
a very few years they became almost universal in the mercantile 
marine. A considerable improvement also took place in their 
efficiency. Steam pressures went up to 801b., and in some cases to 
over 1001b. on the square inch ; but it was soon found that at the 
higher pressures a recurrence of the evils of single engines took 

lace. 

This led to triple expansion engines, in which the steam is 
expanded successively in at least three separate cylinders, and 
such engines form the most important development in marine 
engineering which has taken place during the past few ger 
Generally speaking, steam of a boiler pressure of about 1501b. on 
the square inch is employed. Being admitted into the first, or 
high-pressure, cylinder, it is cut off at about three-fourths of the 
stroke and allowed to expand; it then passes into the mean- 
pressure, or middle, cylinder, and there expands as in the low- 
pressure cylinder of an ordinary compound engine; and from that 
it passes into a third cylinder, of much greater capacity, where it 
is still further expanded ; and, lastly, it escapes into the condenser, 
Such is the most common arrangement, but many triple expansion 
engines have four cylinders, the final expansion taking place in two 
cylinders simultaneously, instead of in one larger low-pressure 
cylinder; and many other arrangements have been proposed, and 
in some cases carried out, but into the consideration of these we 
need not enter. The general principle is that in the triple 
expansion engine the fall of temperature is divided between at 
least three cylinders, and the amount of condensation in each is 
reduced, and what does take place is to a large extent utilised 
during re-evaporation behind the pistons of the mean and low- 

yressure cylinders. A saving of from 25 to 30 per cent. of 
fuel, as compared with ordinary compound engines, was the result 
of the introduction of those with triple expansion. 

As the compound engine required to be compounded when 
pressure increased, so with pressures higher than those used in 
triple expansion engines, quadruple or even higher expansion 
engines may become necessary. But it must be remembered that 
the rate of increase of temperature of saturated steam decreases 
as the pressure increases, and as the cost of construction of engines 
increases with the pressure, a point must soon be reached when 
the increase of ethciency of the steam will be balanced by the 
increase of cost and by the loss of the efficiency of the mechanism 
from increased friction; in other words, when the theoretical 
increase of efficiency will be balanced by practical losses, This 
point can only be determined by practical experience. 

It will thus be seen that triple and quadruple expansion engines 
are the natural developments of the ordinary compound engine, 
and as at present constructed have been evolved from the practice 
of many engineers, and I shall not attempt to apportion credit to 
all who have a claim to it. There are, however, a few names 
especially connected with the Clyde which will at once occur to 
everyone as deserving special recognition, and I think the first 
place will be unanimously given to Dr. A. C. Kirk, as the man who 
made triple expansion marine engines a commercial success, In 
1874, when connected with the firm of John Elder and Co., he 
designed the engines of the Propontis, In these engines a pressure 
of 1501b. on the square inch was employed. hey had three 
cylinders of progressive capacities, and each was placed above its 
own crank in a three-throw crank shaft. The boiler employed 
was of the water-tube type, and gave so much trouble that it 
was taken out and replaced by an ordinary internally - fired 
boiler carrying a pressure of 901b. on the square inch. The 
original engines of the Propontis are still at work. For some years 
after the above date, little progress was made in the increase of 
steam pressure and the construction of triple expansion engines, 
the few that were made being of small size, and the ordinary com- 
pound engine practically held the field till 1881, when Dr. Kirk, 
as senior partner of Messrs, Napier and Sons, designed and 
constructed the engines of the Aberdeen, which he has described? 
before this Institution, and of which the following are the chief 
particulars, They are essentially of the same design as those of 
the Propontis, the cylinders being 30in., 45in., and 70in., by 
4ft. 6in. stroke. The boilers, two in number, are ordinary double- 
ended boilers, constructed entirely of steel, with six of Fox’s corru- 
gated furnaces in each, and the pressure is 125]b. on the square 
inch, There is no superheater. e high-pressure cylinder is not 
jacketted, the second is jacketted with steam of 501b. pressure, and 
the low-pressure one with steam of 15]b. above the atmosphere. 
When the ship was complete, 2000 tons of dead-weight were put 
on board, and the engines tested on a six hours’ run at 1800-horse 
—— and the consumption of coal was found to be a little over 

1b. per indicated horse-power. 

The Aberdeen proving most successful gave a great impulse to 
the making of triple-expansion engines, and the great majority of 
the engines of the larger sizes built for the merchant service during 
the last six or seven years have beeu of this type, It is not 
necessary that I should enter into particulars of these, as Mr, 
Parker’s paper published in the last year’s volume of the Trans- 
actions of this Tastitution will supply all the information which 
may be wanted, as no great change has taken place in the interval. 
A considerable number of triple-expansion engines have been built 
for the British and foreign navies. The largest set of 13,000 
indicated horse-power built by R. Napier and Sons was for the 
Russian Navy. This and the further fact that the Societd 
Hawthorn-Guppy, Naples, are constructing triple-expansion engines 
for the Royal Italian twin-screw armour-clad Sardegna, of an 
aggregate power of 25,000 indicated horse-power, the largest power 
hitherto put into any vessel, are matters for grave consideration 
by those who are responsible for our national defence. 

With steam pressures above 150 1b. on the square inch quadruple 
expansion engines have been designed. Mr. Walter Brock, of 
Messrs, Denny, Dumbarton, has taken the most prominent part in 
their introduction, and has displayed great ingenuity in their 
design, A form of quadruple-expansion engines has recently been 
designed by Mr. Ferguson, of Fleming and Ferguson, Paisley, in 
which the cylinders are not arranged either all in line, or by two's 
in the same vertical plane, but are grouped together all at the 
same height above the crank shaft. The design seems very com- 
pact, but an opinion about the real value can only be given after 
we know something about the efficiency of the mechanism. 
Ordinary compound engines with two cylinders have been con- 
verted into triple and quadruple-expansion engines in various 
ba which have been discussed before this Institution. 

e term “efficiency” should be understood in a much wider 





1 Institution of Naval Architects. 
? Trans, Inst. N.A., vol. xxiii., p. 34. 





sense than that in which it is generally used, and should not simply 
be confined to the consideration of the consumption of fuel in a 
limited time, and to what may be largely an artificial measure of 
wer. The shipowner should measure the efficiency of his ships 
y the ratio of the actual earnings in a given time to that part of 
the capital which is chargeable to that time; and this latter item 
includes not only share of first cost and daily expenses, but also of 
repairs and probable renewal, for an apparent economy may be 
bought too dearly. In this connection, and also in connection with 
the development of marine engines, it is only right to mention that 
Mr. Holt, an extensive shipowner, has stated that, in his opinion, 
mere economy of fuel is not much cared for now; coals, which 
used to be the greatest, are becoming one of the minor disburse- 
ments of a steamer; and he believes that the compound engine 
will come to be abandoned. He has, moreover, the courage of his 
opinions, and bas built single crank engines of considerable size, 
which are said to give very good results. For large sizes, however, 
there are very obvious objections to such designs; and until more 
information has been given regarding their actual working, it is 
ae to compare them with those which are more commonly 
used, 

The use of the steam jacket both in land and marine engines has 
not always been accompanied by clear notions of its action on the 
part of engineers, It was originally designed by Watt ; and what- 
ever he may have thought about it, mistaken ideas were held 
regarding it by his immediate successors, who, thinking that it 
only served to prevent radiation from the external surface of the 
cylinder, reasoning, as they did, from the caloric hypothesis, as 
the jacket presented a greater surface than the cylinder, inferred 
that it was not only unnecessary, but wasteful, and its use was to 
a large extent abandoned in land engines, and entirely in marine 
engines. It was reintroduced into the latter by John Elder, and 
with the design he used he was able to prevent a considerable 
amount of condensation, and thus, as we have seen, improve the 
efficiency of the steam. But, contradictory as it may seem, the 
use of the steam jacket, as ordinarily constructed, is a violation of 
the fundamental law of maximum efficiency of heat engines, which 
requires that they should receive all their heat at the maximum, 
and give it out at the minimum temperature. In an engine with 
a steam jacket some of it is received at temperatures between 
these ; and at times, when the heat imported lessens the efficiency, 
as it evidently must do at and near the end of the stroke of a 
single engine, or of the low-pressure cylinder of a compound 
engine. The steam jacket must thus be looked upon as a neces- 
sary evil, justified only by the physical properties of the steam, 
and of the materials hitherto used in the construction of engines; 
and unless the conditions under which the steam is used be care- 
fully studied, and the jacket judiciously designed and carefully 
kept in order, it may be a cause of loss. For it can be shown that 
while the jacket increases the work done by the expanding steam, 
the increase is by no means so great as it would be if the heat em- 
ployed in the jacket steam had been employed to generate more 
steam for use in the cylinder. Moreover, it is extremely doubtful 
if at sea steam jackets receive the attention they require to make 
them efficient. Hence, in multiple expansion engines, in which 
the variation of temperature is not very great, steam jackets have 
either been wholly or partially omitted. 

The early forms of marine boilers were designed not so much 
with regard to strength as with the object of the greatest possible 
storage. They were simply large rectangular tanks with fire-places 
and flues, all with flat sides, and the opinion was expressed by 
some of the makers that ‘‘the most convenient form of boiler is 
that it should be adapted to the form of the boat, and that being 
taken for granted, the safety would depend on the strength of 
the metal, and not upon the form.” Watt had discouraged the 
use of high-pressure steam, and public prejudice had no doubt 
been raised against it by accounts of explosions in American 
river steamers, which were much commented on in the British 
press. Several unfortunate explosions in this country of boilers of 
special design heightened the feeling, as the public were not ina 
position to distinguish what was due to faulty construction or 
careless working. The salting up of the boilers was another diffi- 
culty in the way of their development, but still the attempts of 
Messrs. Hall, of Dartford, in 1858, to get rid of it by means of 
surface condensation were not appreciated by engineers, and 
consequently the use of the surface condenser did not become 
general for many years after the above-mentioned date. As 
steam pressures rose to 201b, or 301b. on the square inch, the 
boiler was strengthened by stays, and instead of flat flues, tubes 
were used to supply the necessary heating surface, and boilers of 
this type remained in use until the compound engine with surface 
condensation became common. Then, with pressures of from 60 Ib. 
to 901b. on the square inch, it became necessary to use some form 
of cylindrical boiler, of which there is a considerable number of 
modifications, Those used in the mercantile marine may be 
divided into two classes—(1) single-ended, or single-fired boilers ; (2) 
double-ended, or double-fired boilers, and such simple designs have 
been found preferable to the many special forms which have from 
time to time been proposed. The locomotive form of boiler is 
much used in steam launches of the mercantile marine, and in 
torpedo boats and launches in the Navy, and in a few cases in 
larger ships. In all essential details the steam boiler is almost 
exactly the same as when compound engines became general 
except in the matter of strength, as we have now the command of 
improved materials and appliances. Steel is now almost exclusively 
used in the construction of their shells, and this in special 
forms—as, for instance, in Fox’s corrugated furnaces—has 
enabled them to be safely worked up to pressures of 2001b. 
on the square inch. On the future of the marine engine Dr. 
Kirk has remarked “that it is the boiler that bars immediate 
progress, The only part of the boiler that does bar immediate 
a re is the furnace, because as to the rest of the boiler, the 

iler shell, the tubes, and the stays, we can get over all difficulties, 
but the furnace is the weakest part of the boiler, and anything 
further that can be done in the direction of a simple and strong 
furnace would be a very great benefit ;” but he further remarks in 
the same way as I have already pointed out, ‘‘that there must 
come a stop to this increase of pressure, not but that you will get 
economy as you go up in pressure, but at each step that econom 
will be smaller and smaller, while the cost of machinery will 
increase, and we have not only to look at the mechanical reasons, 
but we have also to look at the commercial ones.” It is impro- 
bable, for reasons connected with both the engines and boilers, 
that there will be any further great increase of steam pressure, 
unless there is a radical change in one or other, or possibly both of 


these. 
Theoretically, 11b. of good fuel ought to evaporate 14lb. of 
water from and at the temperature of 212deg. Fah. In practice, 


only about 8lb, are evaporated, the remainder being wasted in 
imperfect combustion, in radiation, and, above all, in creating a 
draught. The efficiency is, therefore, only about °6, so that there 
is still a wide margin for improvement. 

Attention will therefore be given to every design which 
diminishes waste of energy. Amongst the most promising of 
these connected with the boilers is the introduction of forced 
draught to supersede or to su plement the natural draught pro- 
duced by the funnel. This subject has been discussed before this 
Institution, and is now receiving considerable attention from 
engineers, and it is to be hoped that sufficient data will soon be 
pmantet to the meneating public to enable a definite opinion to 

formed regarding it. There can be little doubt, however, but 
that it is destined to have wide applications in the future. 

The surface condenser came into general use at the same time as 
the compound engine, and no doubt contributed largely to its suc- 
cess. t has not altered much in its design since that date, 
although recently in many cases its weight has been very much 
reduced, Time, however, will not allow us to enter into details of 
boilers, cylinders, and condensers, and of the various appliances 
connected with them. On these points reference must be made to 
the papers which have been read before this and similar Institutions. 





The chief stages in the increase in the pressure of the steam used 
in marine engines, and the consequent improvement in the 
efficiency have been already mentioned, but for convenience they 
may be recapitulated. Until about 1830 the pressure seldom ex- 
ceeded 31]b. on the square inch above that of the atmosphere. 
From that date a poe Sor increase took place, and in 1845 the 
average was about 101b. on the square inch. By 1850 it had 
reached about 15lb. In 1856 Randolph and Elder employed 
pressures of 30 lb. in their compound engines, but it was not till 
almost ten years later that such pressures became general in the 
merchant service. On the compound engine becoming common, 

ressures rose suddenly to 601b., and in some cases 80 lb. and 

00 Ib. on the inch, and since 1882 the average for triple expansion 
engines has been from 130 lb. to 150 lb., and for quadruple expan- 
sion engines 160 lb. to 180 lb. The ordinary method of measuring 
the performance of a marine engine is by ascertaining the weight 
of fuel used per I.H.P. per hour. Watt, in his land engines, is said 
to have begun with 8°3 lb., and to bave gone down to 277 lb. 

The earliest marine engines must have used 9 1b. or 101b., and 
the well-known side lever forms in use for so many years with a pres- 
sure of about 10]b. on the square inch are known to have consumed 
about 7 lb. of coal per I.H.P. per hour. For engines in use imme- 
diately before the general introduction of the compound type 4 lb, 
to 441b. was the average. Randolph and Elder, in their com- 
pound engines, had an average of from 24lb. to 3lb. In 1872, 
when two-cylinder a engines had been in use for some 
years, it was found by Mr. Bramwell that the average of nineteen 
ocean steamers was about 2°11, being a saving of nearly 50 per 
cent. on the ordinary engines; and in 1881 Mr. Marshall found the 
average of thirty steamers to be 1°828lb., or a further saving of 
13°37 per cent., while with triple and quadruple-expansion engines 
there has been a still further reduction of about 2) per cent., the 
consumption in some of those engines being as low as 1}1b. or 
1} 1b. of fuel per I.H.P. per hour. 

The system of measuring the performance of engines in terms of 
the consumption of fuel per I.H.P. per hour cannot be eonsidered 
at all scientific, although it may be convenient for approximate 
calculations. ‘The quality of fuel varies considerably, and there- 
fore it would be more exact to take instead the number of units 
or heat imparted to the water in a given time. But for the 
pressures in ordinary use the problem of obtaining the greatest 
arg quantity of indicated work from a given expenditure of 

eat in producing steam is so nearly identical with that of 
obtaining the greatest possible quantity of work from a given 
weight of steam, that in practice the difference between the two 
problems may be neglected. We ought, therefore, to use as unit 
of comparison the weight of steam consumed per unit of power 
given out. The best marine engines of the present day may be set 
down as consuming 12 lb, of steam per indicated horse-power. 

It must be admitted, moreover, that indicated horse-power is 
not a very satisfactory measure of the efficiency of engines ; not 
only on account of the difficulty of ascertaining its value, 
but because it is only one of the factors of the actual 
horse-power. We might have two engines using the same 
amount of fuel or steam per indicated horse-power per hour, but if 
the efficiency of the mechanism of the one was much 
greater than that of the other, the actual horse-powers of the two 
would be very different. The modern marine steam engine is in 
such a stage of development that the comparison of ordinary com- 
pound with triple or quadruple expansion engines is apt to lead to 
wrong conclusions. e require in addition tests of the efficiency 
of the mechanism, and of this, it must be confessed, we know 
practically nothing. In the discussion on Mr. Parker's paper 
already alluded to, Mr. Seaton mentioned that in two ships alike 
in every respect except that the one had two-crank and the other 
three-crank engines, that the result of their performances amounts 
to this: ‘‘ That the consumption of coal per I.H.P. is precisely the 
same, but that the three-crank engine drives its ships half a knot, 
or 5 per cent. faster than the two-crank engine ;” and he goes on 
to say that ‘‘he thinks this a very important point, and one which 
has not been sufficiently dwelt on by marine engineers, because in 
discussing the relative merits of the two and three-crank engine it 
has been practically limited to comparing the consumption of coal 
per I.H.P. Shipowners do not care so much about that as about 
the consumption of coal per ton carried, and the speed at which it 
is carried.” Mr. Seaton has no doubt but that the three-crank 
engine is superior in every way to the two-crank one, whether it be 
a quadruple or a triple-expansion, because, whether you have the 
quadruple engine, or the three-cylinder triple, you have all the 
defects of the two-crank engine, an opinion which confirms what I 
have already said, and proves the necessity for attention being 
paid to the performances of the mechanism of marine engines. In 
every department of scientific investigation, progress has been 
marked by the advance in the methods of measuring the quantities 
involved. At first these are merely qualitative or relative, and 
the aim is always to make them quantitative and absolute, It seems 
to me that engineers have not devoted the attention which the 
subject deserves to the quantitative measurements connected with 
marine engines. The full consideration of which, however, is 
beyond the scope of this paper; and it is merely mentioned for the 
purpose of pointing out its importance. ’ 

Improved valve gears, pistons, bearings, both as regards design 
and arrangement, the use of separate pumps for feed and 
circulating water, have all no doubt added to the efficiency of the 
mechanism of modern marine engines, although the multiplication 
and special arrangement of parts in some cases may have 
neutralised this improvement. Again, increased piston speed has 
led directly to economy of weight, the power developed being 
proportional to the speed of the piston, and the weight not being 
affected by the increased speed to any great extent. In the early 
marine engines from 150ft. to 200ft. per minute were the average 
piston speeds; now from 600ft. to S00ft. per minute are common, 
while speeds of upwards of 1000ft. per minute are not unknown. 
In order that high speeds may be safely and economically 
employed, it is necessary that the moving parts should be carefully 
balanced, the steam passages and ports carefully proportioned, the 
bearing surfaces ample, and that provision be made for a thorough 
system of lubrication. 

The extended use of steel has been the means of reducing the 
weights of marine engines and boilers toa very considerable extent, 
and this is another part of the subject which has not received the 
attention it deserves, as the weight of the engines and boilers on 
board a ship has a considerable effect on its commercial efficiency, 
or the profits it yields to its owners, It is stated that every ton of 
deadweight capacity is worth on an average £10 per annum for 
freight; that is to say, that every 100 tons saved from the weight 
of the engines and boilers, without increasing the cost of working, 
is equivalent to £1000 a year additional income to the owners. It 
is difficult to get exact figures showing the relation of weight of 
machinery, including engines, boilers, water, and all fittings ready 
for sea, in pounds per indicated horse power, but the following* by 
Mr. Marshall, of Newcastle, who expresses the opinion that the 
weight of marine engines has not received the attention its import- 
ance demands, gives a near approximation :— 


Lbs. per I.H.P. 


Merchant steamers ee ee ee ee 

PS a aaa ea te ee eer ae 
Engines specially designed for light draught vessels .. 280 
WEE BUOUEEUS. gg 4c te ie 00, ce, ce ne 00 ae 
LS cath» ap > ie a ee - 60 
Ordinary marine boilers, including water 196 


Locomotive boilers, including water .. .. .. .. .- 60 

No doubt these figures could be very much reduced if engineers 
endeavoured to make their designs as light as possible ; but here 
again the commercial element limits their action, for light engines 
are always expensive, their high-class workmanship and costly 
material more than balancing the advantages to be derived from 
reduced weight. In some of the ships which have been recently 
built for the Royal Navy considerable reductions in weight have 


3 “ Proceedings ” of the Institute of Mechanical Engineers, 1881, p. 461, 
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been made, but it is very doubtful if such designs would be found 
good investments if applied to merchant ships. 

There is still another factor in the efficiency of marine engines 
which time will only allow me to mention, and that is the efficiency 
of the propeller, the conditions of which, notwithstanding all the 
ingenuity which has been spent upon them, still to a very large 
extent remain unknown. No subject has been more discu 
before this and similar Institutions, and yet Robert Griffiths, who 
had perhaps made more experiments, and worked more at the 
screw, than any one else, in one of his latest utterances said that 
‘*four strips of plate iron, set at an angle on the shaft which would 
hold the engine at the speed you required, would give you within 
half a knot of the best screw ever made.” Mr. Barnaby, 
in his work on ‘‘ Marine Propellers,” although not a 
to endorse this statement altogether, thinks ‘‘it would be 
safe to say that a uniform pitch screw of the proper dia- 
meter and pitch, of the shape finally used in the Archi- 
medes, will give within half a knot of the best screw ever 
made,” so that progress in this department has been relatively 
small. Mr. Froude showed that only about one-half of the total 
power exerted by the engines is effective in propelling the vessel, 
the remainder being spent in overcoming friction and other resist- 
ances. In the actual construction of screw propellers considerable 
improvement has been made in the materials, for in addition to 
cast iron, steel and gun-metal, as well as various other composi- 
tions, are used to a considerable extent, and quite recently various 
successful experiments have been made, about which the members 
of this Institution are soon likely to be informed. 

In modern warships'twin screw propulsion is almost universal, 
and they can thus be manceuvred rapidly, and in the event of one 
propeller being injured in action or by accident, the vessel can be 
propelled, although at a somewhat reduced a by the remain- 
ing one, while in the event of injury to the rudder it can be steered 
by means of the screws. The general adoption of twin screw pro- 
pulsion in the merchant service, at least in passenger steamers of 
the largest sizes, is likely to be one of the next steps in advance, 

I have already spoken of the necessity of making our knowledge 
of the efficiency of the mechanism of marine engines more exact, 
by means of carefully conducted experiments. e same remark 
applies to our knowledge of the screw propeller. In determining 
the power necessary to drive a given vessel at a required speed, or 
oe icting the speed with a given power, the engineer and ship- 

uilder must trust largely to their experience with similar ships and 
engines. Even when experiments are made with models this is 
largely the case. The efficiencies of the mechanism of the engines 
and of the propellers being practically unknown quantities, the 
required effective horse-power is multiplied by a factor which in- 
cludes both, in order that the gross indicated power may be ob- 
tained and the dimensions of the engines calculated—a somewhat 
empirical process, which shows the necessity for systematic experi- 
mental investigation before we can expect much improvement in 
efficiency. 

The “iy wre efficiency of a marine engine is the resultant of the 
separate efficiencies of the boiler, the steam, the mechanism, and 
the —— To give a rough idea of the value of this, the first 
of these components may be assumed at ‘6, the second at 2, and 
the third and fourth combined at °5, so that the resultant effici 


roportion to the extent and character of the work done.” This 
tter fact is, of course, evident, for the figures given by Mr. Suther- 
land only include one of the variables of the problem. Cost per 
mile run is not sufficient to make an approximation to exactitude ; 
we ~~ to know cost per mile per ton of freight carried per day. 
The subject of the efficiency of steamships from the owner's point of 
view is, however, a very large one, and time will not allow us to 
enter into it further at present.® 
For the same reason we cannot enter into statistics showing the 
effect of the development of the marine engine on the progress of 
steam navigation. Moreover the very complete returns of the 
Board of Trade, and such publications as Lord Brassey’s ‘‘ Naval 
Annual,” give ina convenient form all the information which is 
likely to be wanted regarding the merchant service and British and 
foreign navies respectively, and its repetition is unnecessary, 
I will only add further that this paper has been very hurriedly 
prepared at the request of the council, and I trust that any impor- 
tant points which have been omitted will be given in the discussion. 








AMERICAN ENGINEERING NEWS. 


The Brooklyn Bridge.—On September 10th the new cable and 
cable-driving machinery of the bridge railway was put in operation, 
and the trains were made up of four, instead of three cars. Several 
new cars of large size, all built by the Pullman Palace Car Co., 
have been put on to make up the extra number of trains, All the 
new cars have a door in the middle of each side in addition to the 
ordinary end doors opening on to the car platform. The extra car 
capacity greatly relieves the crowding during the busy morning 
and evening hours. The four-car trains are about as much as the 
new switch engines can handle, and as the throttle is thrown wide 
open in order to start the train quickly in switching from the 
incoming to the outgoing track, and the noise of the exhaust is 
very unpleasant, some sort of muffler would be an advantage. 
During August, 2,266,785 passengers crossed in the cars, and 
278,578 used the promenade. The receipts for that month were 





including operating expenses, 975,483,026 dols.; total receipts from 
all sources, 1.014.849, dols.; surplus earnings, 39,066,483 dols, 
Average dividend, 4°78 per cent. ‘Train miles, 643,978,896, 
against 569,772,990 in 1886; passengers, 428,225,513; average 
wep distance, 24°68 miles ; average fare per mile, 2°276 cents, 
‘ons of freight, 552,074,752; average haul, 108°79 miles ; average 
rate, 1:063 cents per ton per mile. The total equipment is 27,850 
locomotives, 20,852 nger cars, 6592 baggage, mail and 
express cars, and 956,031 freight cars, 
rogress in the South.—The development of the South has been 
very marked during the past eight years, While in 1880 there 
were 20,612 miles of railroad, costing with equipment 699,800,000 
dels. ; there are now 39,000 miles of railroad, representing 
1,450,000,000 dols. The manufacture of pig iron for 1889 is esti- 
mated at 1,800,000 tons, against 397,301 tons in 1880, and the traffic 
in iron, coke, and ore develo by this business is estimated at 
12,000,000 tons of freight. hile the iron business is very exten- 
sive, and there are several firms building cars, und manufacturing 
car wheels and axles, there are few firms building locomotives, and 
Southern railroad men think that there is a g opportunity for 
establishing such works in Southern States. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 
THE demands of labour in the iron and coal trades alike have the 
effect of imparting additional stimulus to the stronger iron market 
here. Consumers who object to pay the advanced rates quoted 
for finished i are met by makers with the protest that it is 
impossible tofontinue business at the former low rates with all the 
surroundings in the cost of production going against them as now. 

They are therefore firm this week in demanding that the advances 

which have recently been notified should be paid, aud rather than 

t to accept orders at the old prices they decline the contracts 





62,677 °90 dols. from the railroad, 1751-98 dols. from the pr de, 
and 5766°33 dols. from the carriage-way ; total, 70,196-21 dols., 
an increase of 3238°46dols. over the receipts for August, 1887. 
In another month or six weeks, when all the vacations are over, 
the advantages of the increased carrying capacity, or seating 
capacity, of the trains, will be very apparent. 

he Chignecto ship railway.—The contract for the construction 
of the ship railway, with terminal docks, plant, &c., across the 
narrow strip of land at the head of the Bay of Fundy, connecting 
New Brunswick and Nova Scotia, has been awarded recently. It 
is reported that work will be started immediately, and carried on 
to completion. 

Steel beams in foundations.—At Chicago, Ill., steel beams and 
railsin combination have quite frequently been used in the founda- 
tions of large buildings in the soft soil of thatcity. In the founda- 
tions of a large building, twelve stories in height, now in process 
of erection, steel beams are used exclusively in the foundations, 
for the reason that steel rails would have been about a-third more 
expensive, as several tiers of rails would have been required to give 





y 
is -06—that is to say, that only about one-sixteenth of the energy 
of the fuel is utilised in the propulsion of the vessel; so that, not- 
withstanding the progress which has been made during the first 
century of the marine engine, there is still a wide field for the 
ingenuity of the engineer and the shipbuilder. 

As has been already remarked, what shipowners care about 
is the consumption of coal per ton carried, and the speed at which 
it is carried ; and the following figures will be sufficient to indi- 
cate the progress which has been made since ocean navigation was 
firmly established. The first steamers of the Cunard Company 
were under contract to goat a speed of 84 knots; they indicated 
740-horse power, and consumed 4°7 Ib. of coal per indicated horse- 
power. The speed and power were increased from time to time, 
and when the Americans put on the Collins Line, it was found 
necessary to build steamers which went 12 to 123 knots, indicating 
2000-horse power, and consuming a fraction under 4 lb. per indi- 
cated horse-power. These steamers made the passage, on an 
average, in 12 days 9 hours outwards, and 11] days 11 hours home- 
wards; but as this was somewhat longer than the time taken by the 
American line, another step had to be taken in advance, and the 
Persia, an iron paddle steamer, was built in Glasgow in 1836. This 
vessel performed her voyage between Queenstown and New York, 
on an average, in 104 days. She was fitted with side-lever 
engines indicating 3600-horse power, and consuming 377 Ib. of coal 
od indicated horse-power. She attained an average speed of 

2°9 knots, and consumed 150 tons of coal per day. The Gallia, 
belonging to the same company, was built on the Clyde in 1879, 
and was fitted with compound engines indicating 5000-horse power, 
and consuming only 97 tons of coal per day. She accomplished the 
passage in a little under eight days, her average speed being about 
154 knots, and she carried, besides her passengers, fuel, stores, Kc., 
1700 tons weight of cargo. Comparing this with the Persia, we 
find that this vessel burned 6°3 tons of coal for every ton of cargo 
she carried, while the Gallia burns something less than half a ton 
of coal for every ton of cargo she delivers, and, moreover, she 
carries it 24 knots faster. In the Arizona, also built in 1879, the 
indicated horse-power is 6000, and she burns 5 cwt. of coal for every 
ton of cargo she carries, which she does at a speed of over 16 knots. 
Since 1879, many large steamers have been placed on the Liverpool 
and New York lines, and the passage is now accomplished in a little 
over six days, at a still further reduction of coal per ton of cargo 
carried. 

The great economy in coal which has taken place during the last 
decade has made it possible to steam from London to New Zealand 
without calling to replenish coal, and it was in such voyages that 
the triple expansion engine was first employed. As illustrating the 
economy of that type of engine, Mr. Parker has given® the follow- 
ing example:—‘‘ Two large passenger steamers of over 4500 tons 
gross tonnage, having engines of about 6000 indicated horse-power, 
built of the same dimensions, from the same lines, with similar 
propellers, are exactly alike in every ee except so far as their 
machinery is concerned. One vessel is fitted with triple expansion 
engines, working at a pressure of 145lb. per square inch, while the 
other vessel is fitted with ordinary compound engines, working at a 
pressure of 90lb. per square inch. Both vessels are engaged in the 
same trade, and steam at the same rate of speed, viz., 12 knots per 
hour. The latter vessel, on a round voyage of eighty-four days, 
burns 1200 tons more coal than the former.” 

The subject of the resultant efficiency of steamships is beyond 
the scope of this paper, but still the following extract from a speech 
by Mr. Sutherland, chairman of the P. and O, Company, at a meet- 
ing of the shareholders, will give some indication of the progress 
which has been made during the past ten years. He said :—‘‘ It 
isa fact that during the last few years there has been a steady 
reduction in the expenditure of the company in proportion to the 
amount of work performed. By way of illustrating what I say, I 
may mention that ten years ago, in 1877, I find that our expenses 
per mile navigated, including all normal and current charges. 
insurance and depreciation, were at the rate of 22s. 3d. per mile, 
whereas last year the same expenditure was at the rate of 18s. per 
mile only ; but mark with this very great difference in the character 
of the work done, I may say, almost the same number of vessels as 
were employed ten years are employed now; but the tonnage of 
these vessels has been increased by between 50,000 and 60,000 tons, 
and therefore we have been working these larger vessels at that 
reduced rate of cost. Again, the increase in speed of our ships, as 
compared with ten years ago, has been between 16 per cent. and 
20 per cent. Therefore, the mere difference of 4s. per mile conveys 
a very inadequate idea of the absolute reduction ot opadien in 








” 4 Chiefly from a lecture by Sir William Pearce, delivered during Naval 
and Marine Engineering Exhibition at Glasgow, 1880-81. 
5 Transactions Inst. N.A., vol. xxviii., p. 129. 





the stiffness of the beams. The foundations for the walls and in- 
terior columns consists of a bed of concrete 2ft. thick, with steel 
I-beams of different dimensions, placed close together and extend- 
ing about 6ft. beyond the columns, and cast iron plates and bases 
for the columns. There are about 120 tons of beams in the 
foundations, and they are filled in and bedded with concrete in 
order to prevent rusting and to secure additional rigidity. 

A new brick-making machine.—A brick machine, constructed 
under a new patent, has been erected and put in operation at 
Nashville, Tenn., by the inventor, J. E. Lesueur. e machine 
consists of a series of moulds linked together to form an endless 
revolving chain; as each mould comes under the pug mill it 
receives its charge of clay and then passes under the ‘‘ presser,” 
which consists of heavy plates linked together to form an endless 
chain, and so arranged as to give a powerful pressure to the clay in 
the moulds. The bricks are hard, clean, and sharp-edged, and are 
said to be equal in quality to the best ‘‘ pressed brick.’ 

A tall chimney.—A chimney, which is probably the highest in 
the world, has been erected near Newark, N.Y. It is 335ft. high, 
28ft. diameter at the base, and 9ft. diameter at the top, which is 
finished with a cast iron rim 20ft. in diameter. e ber of 
bricks used in its construction amounts to 1,700,000, and the cost is 
85,000 dols, 

Pig iron production.—There has been an increase in the capacity 
of working in the blast furnaces of the United States from 119,389 
gross tons weekly product of pig iron on August Ist, to 126,266 
tons on September Ist. The increase is principally due to the 
coke furnaces, which have increased from 74,855 tons weekly to 
81,382 tons. The anthracite furnaces have remained practically 
stationary, their weekly product being 33,397 tons on August Ist, 
and 33,541 tons cn September Ist. The active charcoal furnaces 
also have made little increase, their weekly product on August Ist 
and September Ist standing at 11,137 tons and 11,243 tons 
respectively. 

Arsenal work.—The Fortifications Bill which has been passed by 
Congress contains sections providing for necessary buildings and 
other structures, machinery, tools, &c., for an army gun factory 
for finishing and assembling heavy ordnance at the Watervliet 
arsenal, West Troy, N.Y. The amount for this purpose is 700,000 
dols. There is also an appropriation of 1,500,000dols, for the 

urchase of rough finished, oil-tempered, and annealed steel for 

igh power coast defence guns of 8in., 10in., and 12in. calibre. It 
will be impossible to commence work this year, but the plans will 
be gene during the winter, and work commenced probably 
early in the spring. 

Mails on street railroads.—A Bill has been introduced at Washing- 
ton, D.C., to authorise the Postmaster-General to appoint a com- 
mission to investigate the question of rapid transit for the mails in 
New York City and the suburbs, and it is strange that nothing has 
been done in this direction in New York. At Cincinnati, O., the 
Mount Adams and Eden Park Inclined Railroad Cormpany made 
arrangements with the Postmaster-General last year by which the 
Government pays 300 dols. per annum—a saving of 150 dols. over 
the previous system—and the company agrees to have a place on 
the front platform for letter carriers and for messengers with 
special delivery letters. The company’s cars now bear the legend, 
“United States Mail Line.” 

The Gatling system of gun casting.—Dr. Gatling, the inventor of 
the Gatling gun, has invented and patented a new method of cast- 
ing steel guns, in which the central core for the bore is made use 
of in cooling the casting, the object being to gradually cool the 
metal from the interior of the bore to the outside, causing each 
layer, so to speak, to shrink upon and ep the inner layers, The 
actual process of cooling is kept secret, but the invention is a very 
promising one. Two 6in. guns are to be cast on the new system, 
and thoroughly tested by Government officers; representatives of 
foreign Governments will also be invited to be present at the tests. 
The patents also cover the use of other metals in combination with 
steel, in order to give a sort of metal especially adapted for gun 
purposes. The Gatling Ordnance Company has been incorporated, 
with a capital stock of 1,000,000 dols., which may be increased to 
5,000,000 dols. 

American railways in 1888.—The following figures are abstracted 
from the new issue of Poor’s ‘Railway Manual.” Track laid at 
the beginning of the year, 149,912 miles; 13,080 miles having been 
laid in 1887. Aggregate capital stock, 4,191,562,029 dols.; excess 
of assets over liabilities, 303,523,300 dols. Gross earnings for 1887, 
931,385,154 dols.; operating expenses, 600,249,478 dols.; net earn- 
ings, including ‘‘ other income,” 414,300,031 dols. ; total charges, 








6 On this subject a lecture was recently delivered by the author of this 
paper before the Clyde Steam and Sailing Shipowners’ Associations, in 
which the various factors of the problem were discussed. 





offered. 

It cannot be said, however, that this policy has as yet had much 
effect upon the market. Consumers continue very chary about 
placing business at the rise, and it is probable that this state of 
things will continue up till the quarterly meetings, which are fixed 
for a fortnight hence, viz., October 10th and 11th, at Wolverhamp- 
ton and Birmingham respectively. These meetings will doubtless 
test the strength of makers’ position, and buyers from a distance 
will form their own views upon the probabilities of the increased 
quotations which are being maintained. The question which is 
just now exciting interest is the early future of marked tar 
prices. 

It is yet too early to pronounce whether any change in quota- 
tions will occur at the October quarterly meetings, but there are 
members on ’Change who this week assert that the declaration of 
an advance of 10s. per ton is not altogether improbable. Older 
members of the trade, however, do not advise that any rise should 
be declared until the demand shows much more improvement than 
at present. If any advance were to occur, the ironworkers would 
at once be furnished with an unanswerable argument in support of 
their demand for higher wages, and makers are hardly likely to 
allow of such advantage being given to the operatives. Prices at 
present keep at £7 for bars, with 12s. 6d. extra for Ear] Dudley's 
make, and £6 for second quality branded bars, 

Sheets give no indication of slackening, either in demand or 
price. The galvanisers keep in receipt of good colonial and other 
export orders, and this enables their passing on to the black sheet 
makers some large lines. The sheet mills are extremely busy, and 
prospects of the industry for the rest of the year are remarkably 
good. Makers refuse to depart from their list price of £6 7s. 6d. 
to £6 10s. for galvanising singles, and £6 lis. to 46 17s, 6d. 
doubles, with £1 additional for lattens. Galvanisers learn with 
much satisfaction that the stronger tone of the home markets has 
communicated itself to Melbourne, where prices are looking better. 

Competition from the North of England in plates, angles, tees, 
and some other descriptions of iron continues, though it is less 
severe than before prices in the North of England began to rise. 
The revival in the North-East is in this respect working good 
things for local ironmasters, but the quantity of iron even now 
which is coming here from that part of the kingdom is in excess of 
what should be the case. The local plate trade shows less improve- 
ment than any other department, prices continuing at £6 5s, to 
£6 10s. for tank sorts, and £7 10s, to £9 and on to £10 for boiler 
qualities, 

Merchant iron does not exhibit further progress in demand com- 
pared with its position a fortnight ago. Undoubtedly the higher 
prices are keeping back business. How long consumers may be 
able to hold back orders depends upon the sort of demand they 
may receive for manufactured goods, and it cannot be said that 
at present this demand is very large. The strong disinclination 
among consumers to pay the advanced ‘‘extras” asked on 
special sizes and gauges of bars, hoops, strips, Xc., is still very 
perceptible. Makers, however, profess that they cannot depart 
from their association figures. ese are the same as a week 
and a fortnight ago, viz, a rise of 10s. on small bars—squares 
and rounds, 15s. on sheets—compared with the prices ruling 
before the association was formed—5s. to 7s. 6d. on ordinary 
merchant bars, and also 5s. to 7s. 6d. and on some sizes 10s, on 
special gauges of hoops and thin strips. Common bar quotations 
are £5 5s, to £5 7s. 6d., gas strip £5 to £5 2s, 6d., hoops 
£5 7s. 6d. at works, and merchant bars £5 10s, 

There is no giving way in the satisfactory condition which has 
been observable in pig iron of late. Sellers are obtaining prices 
which are more gratifying than for a long time past, and the losses 
which former prices must have meant to makers, particularly of 
Midland irons, are now being converted into a somewhat more 

ratifying position of affairs, The advance has not, however, yet 
Goes sufficient to occasion the blowing in of any additional furnaces, 
either in this district or in the Midland centres. Prices are more 
upheld on the basis of 40s. for Derbyshire sorts, and 43s, to 43s. 6d. 
for Lincolns, while hematites remain at 53s, to 54s, for forge sorts, 
and Staffordshire pigs, 32s, 6d.—nominal—common, and 52s. 6d. 
best. 


The claim of the ironworkers for an advance in wages came 
before the Midland Iron and Steel Wages Board last week at 
Birmingham. The men did not claim any set amount, but sug- 

that they would be justified in asking for an advance of 
24 per cent. ‘The employers’ section of the Board held out no 
hope of an advance being granted, stating that although sheet iron 
had advanced from 10s, to 15s. per ton during the last few months, 
yet it had not reached the point by 5s. per ton at which it stood at 
the time that present wages were fixed, and marked bar prices 
had gone down 10s, per ton without any corresponding reduction 
in wages. The masters agreed to refer the question to the 
arbitration of Sir Thomas Martineau, the President of the Board. 

The colliers are showing a determined front in the matter of 
their wages agitation. “gr 

For some little time the men engaged in the engineering 
trade in North Staffordshire have been agitating for an increase 
in wages. Employers have not yet, however, acceded to their 
demand, and on Saturday last a circular was sent to the masters 
on behalf of the men, intimating that unless the 2s. deducted in 
1886 in uence of depression in trade was restored to them, 
the men would cease work on the Saturday following. _ 

ctive engineers continue to receive some nice orders. 
The Patent Shaft and Axletree Company has just booked a good 
contract for steel bridge work for India. ; 

The engineering firmsin this district who manufacture machinery 
for use in the various processes of sugar refining have nm in- 
terested this week in the  papecensd given in the columns of the 
local papers to accounts of a new electrical sugar refining plant 
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now asserted to be at work in a huge factory at Brooklyn. 
Samples of the products of this mechanism have been exhibited in 
Birmingham, and statements of the process of manufacture have 
been made by Mr. R. Roberts, of Edmund-street, who has just 
returned from the United States. This gentleman saw white sugar 
come out of spouts, and heard a granulator revolving at the rate of 
300 rotations per minute. The sound made by each revolution of the 
machinery and the twists of the stream of hissing sugar as it 
entered the barrels corresponded exactly with one another. Un- 
fortunately the patent has not yet been secured, and the i 





The manufactured iron trade, all through, remains in a strong, 
healthy position; makers almost without exception are well 
supplied with work to keep them going for the remainder of the 

ear, and are very firm at the advance in prices quoted last week. 

e minimum quotations are now £5 5s. for bars, £5 10s, for hoops, 
and £6 15s. to £7 per ton for sheets, delivered in the Manchester 
district, with makers declining to contract on the basis of these 
prices. 

The reports with regard to the engineering industries continue 

tisfactory; in nearly all branches work is coming forward very 





itself was therefore jealously screened from observation. This 
fact induces local business men to accept the bright anticipations 
of the electrical system advocates with a good deal of reserve. 
Mr. Roberts states that the plant, which has been erected in the 
six-storeyed 200ft. long factory in Brooklyn, will be capable of 
refining 6000 barrels per day. It is also said that upon the acqui- 
sition of the patents a company will be formed for exploiting the 
invention in England—either in London or Liverpool. 

Consumers of og in the Birmingham industries are suffering 
less than was recently the case from the inflated quotations now 
asked for the metal. Though the demand for tubes, sheets, and 
wire is still somewhat backward for the season, it is better than it 
has been at any period since the rise set in. Stocks of copper are 
almost entirely in the hands of large merchants and manufacturers, 
and buyers are only placing hand-to-mouth orders ; but these are 
conditions which have existed more or less markedly for years 
yast, Customers are apparently becoming reconciled to the 
igher price of copper, and are no longer willing to submit 
to positive inconvenience in the hope of future decrease in 
rice. In the lighter metallurgical trades of Birmingham and 
the district the metal is coming into much extended use for the 
purposes of decoration. Combinations of brass and copper are now 
frequent devices in art metal work, The latest prices of copper 
are:—G.O.B, Chili bars, £100 to £102 cash, quoted £79 three 
months; G.M.B., £77 10s. cash, £77 17s. 6d. to £78 2s. 6d. three 
months; English tough is £79; best selected, £80; strong sheets, 
£85. A continuance of the present upward movement must ulti- 
mately result in the advancement of prices of engineering and other 
brassfoundry. Raw material has increased considerably in cost 
since the last advances were made, Tin is rather easier this week, 
and prices are about £103 10s. cash for straits, and £106 to £107 
for English ingots. 

The trial of an electric motor, which is to take place in a few 
days on the Birmingham Central Tramways, to test the advan- 
tages of electricity as against steam, will be an important affair. 
The motor, which has been built by the Elwell-Parker Company, 
Wolverhampton, for the Julien Electric Company, London, 
which owns the Belgian patents which go by this name, has now 
been delivered. It is a small bogie engine, being somewhat 
similar in appearance, but much smaller and handier, than the 
steam engine now in use, All the working parts are completely 
covered in by sheet iron to a height of O5ft., all that can 
be seen being a small rtion of the wheels upon which 
the motor is mounted. A sheet iron roof extends the whole length 
of the motor, giving perfect weather protection for the driver. 
The dimensions of the motor are: 9ft. long, 5ft. 8in. wide between 
the rails, and 9ft. 6in. high. It is some 4 tons lighter than the 
steam engines now employed, weighing 8 tons, as against 12 tons, 
and it is of 40-horse power capacity. The motor travels noiselessly, 
and the inventors state that it is much more under control than 
the present steam engines. Tbe accumulators for providing the 
motive power are built ie: in a battery of 100 cells, and will 
be carried on the engine. They will give out sufficient power to 
run fifty miles per at a rate of eight miles per hour. The 
whole machinery will be under the control of the driver, and a 
double set of driving machinery is fixed on the motor, one set at 
either end, so that in making the return journey there is no 
necessity to turn the engine. The dynamo, which the Elwell- 
Parker Company has also supplied, will develope 18 units, which is 
equal to 24 electrical horse-power or abont 30 actual horse-power ; 
it runs at 950 revolutions per minute. The steam engine force 
which will be required to drive this dynamo is about 30 or 32-horse 
power. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester,—The improvement in the iron trade seems now to 
be so thoroughly established that even the most cautious are begin- 
ning to admit that it is of a more substantial character than a mere 
autumnal spurt, such as we had last year, and which was followed 
by a relapse into still —- depression. In the present instance 
the improvement is so well backed up by an increased demand both 
for home and foreign requirements, and by an activity which, 
although the most marked in shipbuilding, extends to nearly every 
iron-using branch of industry, that a feeling of general confidence 
is inspired ; and there is a belief that trade has at length ‘turned 
the corner.” For all descriptions of iron and steel, either raw or 
manufactured, prices continue to move up steadily, unaffected by 
the fluctuations in the warrant markets, and makers generally are 
in so strong a position that they are able to be practically indepen- 
dent of further orders at present. The course which the market is 
taking continues satisfactory, the advance in prices being very 
steady, and makers are acting with great caution. The agitation 
for an advance of wages, which is commencing both in the iron and 
coal trades in almost every district, is, of course, a disturbing ele- 
ment; but the general feeling is that some higher rate of wages 
will be conceded to the men, which will prevent any serious inter- 
ference with the relations between employers and employed that 
may tend to check the development of the improvement which has 
so favourably set in, 

There was again a strong iron market at Manchester on Tuesday, 
and makers’ prices were not at all affected by the giving way in 
warrants during the week. For pig iron there was a fair inquiry, 
and a further advance in prices was in some instances being quoted. 
This, however, is chiefly on the part of makers, who are so fully 
sold that they really do not care about taking further orders at 
present ; and at the maximum quoted prices there is not much 
actually doing. For Lancashire pig iron makers are asking 41s. to 
42s., less 24, for forge and foundry delivered equal to Manchester : 
but they are doing only a limited business at these figures, Prices 
for district brands are somewhat irregular ; several of the Lincoln- 
shire makers are quoting 39s. 6d. to 40s. 6d., less 2, as their 
minimum for forge and foundry delivered here, but sales have in 
some instances been made at fully ls. per ton under these figures, 
Good foundry brands of Derbyshire are quoted at 43s. 6d., less 24, 
delivered, but in this brand there were also sellers at less money. 
Middlesbrough iron is very firm at the full prices quoted last week, 
good foundry qualities not being obtainable under 43s. 10d., net 
cash, delivered here, and in some cases makers are holding for 6d. 
above this figure. Several of the Scotch brands, notwithstanding the 
drop in warrants, have been advanced 6d. to Is. per ton, and 
makers are very firm at their quoted rates. 

Hematites are in sy good demand, and the tendency of prices 
continues upwards ; makers are mostly holding to 54s. and 54s. 6d., 
less 2}, for good No, 3 foundry qualities delivered in this district, 
and where there are parcels at under these figures it is chiefly 
through second hands, 

The pressing demand for steel plates in the shipbuilding centres 
continues to force np Prices in this market. Scotch houses were on 
Tuesday quoting £ 7s. 6d. for boilermaking qualities delivered in 
this district, and this has been only for acceptance by return of 
post. Local makers, who had been quoting £8 per ton, and at 
this figure doing a moderate trade in small parcels, at once followed 
the advance in Scotch plates, and their quotations for steel boiler 

lates were also put up to £8 7s, 6d. per ton delivered. I did not 
ear of any actual business being done at the advanced rates, but 
local makers showed no disposition to entertain offers at under the 


above figure, 





steadily, and better prices are being got. The pressure of work in 
the shipbuilding centres is naturally making itself felt upon other 
departments; in all descriptions of heavy stationary engine work 
the leading Lancashire firms have as much as they can do for some 
time forward, boilermakers are in very much the same position, 
and manufacturers of all kinds of material required forshipbuilding 
purposes are full of orders. Machine tool makers are generally well 
employed, although any special pressure of activity is perhaps 
only being felt in exceptional cases. Machinists are also mostly 
well engaged, but the adoption of short time in the cotton trade 
may ibly have some slight depressing effect temporarily upon 
this branch of industry. The various trade union societies con- 
nected with engineering also show favourable reports as to the 
state of trade. From the leading ironmaking centres a continued 
pe = me is recorded, and the returns as to employment show 
a decrease upon those of last month, bringing the general average 
to a very low point. In the Amalgamated Society of Engineers 
the unemployed list has recently been somewhat swollen by strikes 
in several districts; but these disputes having now been mostly 
settled, the returns of members in receipt of out-of-work support 
have got down to a very favourable average, and do not exceed 
about four per cent. of the total membership. The Steam Engine 
Makers’ Society is also able to report a return to the exceptionally 
low percentage which prevailed prior to the holidays, when a con- 
siderable number of members were thrown on the books owing to 
temporary suspensions of employment, and out-of-work donation 
members do not now exceed much more than one and a-half per 
cent. of the total membership. 

The annual social gathering of the Manchester and District 
Association of Trade Union Officials was held on Tuesday evening, 
at the Victoria Hotel, Urmston, and the occasion assumed a 
special character in connection with the presentation of a portrait 
to Mr. Robert Austin, on the occasion of his leaving the Manchester 
district to take up the position of general secretary of the Amalga- 
mated Society of Engineers. There were between fifty and sixty 
members and friends present, and the chair was occupied by Mr. 
H. R. Slatter, J.P., the president, who proposed the health of Mr. 
Austin, and in doing so referred tothe services that gentleman had 
rendered to the association as an official member since its forma- 
tion. He also alluded to Mr. Austin’s long connection with trades 
unionism, and congratulated him upon his appointment to the 
highest official position in connection with his own association. Mr. 
Austin briefly acknowledged the compliment which had been paid 
him, but said it was by no means his intention to sever his connec- 
tion with the Manchester friends with whom he had been so long 
associated. Occasion was also taken to congratuiate two of the 
members of the association—Messrs, Mawdsley and Mellor—on 
their elevation to the magisterial bench since the last annual 
gathering of the association. 

There is a fair business doing in the coal trade, so far as the 
better qualities, suitable for house-fire consumption, are concerned, 
and pits raising this class of coal are kept on pretty near full time. 
The lower qualities of round coal, used largely for iron, steam, and 
general manufacturing purposes, are only in indifferent request, and 
supplies are plentiful. There is a fair sale for engine fuel, but the 
adoption of short time in the cotton trade will necessarily throw a 
good deal of slack upon the market. With the close of the month, 
the leading Manchester coalowners have advanced their prices 5d. 
a ton on the pit and wharf prices for all descriptions of coal, and 

. on slack, delivered rates for coal being raised 10d. per ton. 
This will make pit prices about 9s. 6d. for best coals, 8s. for 
seconds, 6s. to 6s. 6d. common house coal, 5s, 6d. to 6s, steam and 
forge coals, 4s. 6d. to 5s. burgy, and 3s. 6d. to 4s. for good slack. 
There is a fair shipping trade, and good qualities of steam coal 
delivered at the Lancashire ports average about 7s. to 7s. 3d. per 
ton. 

The miners’ conference, to which reference was made in this 
column last week, has been held during the week at Manchester, 
and there were present thirty delegates from Lancashire and 
Cheshire, representing 50,000 underground workmen; seven dele- 
gates from Yorkshire, representing 40,000 men; six from the Mid- 
land counties, 40,000 men; one from Stirlingshire, 4500 men; one 
from Nottinghamshire, 10,000 men; and two from Derbyshire, 
20,000 men. The South Wales and Old Hill—-Staffordshire— 
delegates, representing 10,000 men, arrived on Wednesday. Mr. 
8. Woods was elected chairman, Mr. B. Pickard is the acting 
secretary, and Mr. R. Isherwood treasurer. It was stated at the 
Wednesday sitting that pit set conferences and mass meetings had 
been held throughout the places represented, and at these meetings 
resolutions had been unanimously passed in favour of pressing for 
an advance of 10 per cent. In the afternoon, after some discus- 
sion, the following resolution was passed nem. con.:—‘‘That each 
district represented at this conference pledges itself that its men 
will give in notices to secure an advance of 10 per cent. on the 
underground workmen’s wages, and further pledges itself that 
when the notices are so given in, the same shall not be withdrawn 
unless and except the advance be conceded.” 

Barvow.—In the hematite pig iron trade a very steady business 
has been done during the week, and the inquiry from all sources 
bas been fully maintained. The demand is practically wholly 

fined to B samples of pig iron, as the business doing in 
forge and foundry qualities is — small. Indeed, as little as 
possible of this class of iron is now being made. The orders held 
for Bessemer iron are very large, and full activity is assured at all 
the works, not only during the autumn and winter, but also during 
the early months of the spring of next year. Further increase 
has been made in the production of pig iron, the Whitehaven Iron 
and Steel Company having relighted one of its furnaces during 
the week, and the Askam and Monzell having put its fourth 
furnace in blast. They have now all the smelting plant at Askam 
in full and active work. Other furnaces in the district 
will probably be put in blast shortly. This will have the effect of 
preventing prices going up too quickly, but its effect is also seen in 
the accumulation of hematite warrants in stock. Speculative sales 
have very materially contributed to this increase in stock, but it 
is noticeable that stocks in the hands of makers are diminishing. 
Prices are steady at 46s. per ton net, f.o.b., for mixed Bessemer 
iron, and 6d. per ton below this figure for forge and foundry 
qualities. In the steel trade a very brisk market is maintained. 
Rails are exceptionally brisk, heavy sections maintaining the ad- 
vance in prices noted last week, £4 2s. 6d. per ton, with light 
sections ranging from £4 5s, to £4 12s, 6d. net, f.o.b. In steel for 
shipbuilding purposes a brisk demand exists, and orders are freely 
offered for both plates and angles, the former at £7 5s., and the latter 
at £6 15s. per ton. Several new orders for steamers and sailing ships 
have been placed in the North, including one or two important orders 
in Barrow, and this is causing a very considerable demand for 
material. The furnaces and mills are busy, and it is proved that 
the extensions in the Siemens-Martin’s department in this district 
have not been carried out too soon, as a much larger production 
could be disposed of at present prices. Engineers, ironfounders, 
and boilermakers are alike busier, both in the marine and general 
departments, but principally in the former. Iron ore finds a very 
steady market now that Spanish ore has advanced in price, owing 
to the increase in freights, and business is doing in ordinary 
qualities at from 9s, to 12s, per ton net at mines. Two American 
bogie railway trucks have arrived at Barrow, built of steel tubes. 
They are of considerable length, and it is claimed that as they are 
lighter and stronger than ordinary trucks, more permanent, and 








capable of carrying more weight in the same space, they are 








suitable for adoption on British railways. A trial of them is to be 
made next week, I hope to announce the result. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coalowners of South Yorkshire have been in no hurry to give 
their answer to Mr. Benjamin Pickard, M.P., who forwarded the 
resolution of the council of the Yorkshire Miners’ Association, 
requesting an advance of 10 per cent. in wages, and an interview 
on that subject and the question of the new bye-laws. Though 
their action has not been marked by precipitancy, the outcome is 
decisive enough. The meeting was held at Sheffield on Tuesday, 
and was presided over by Mr. J. D. Ellis, of Messrs. John Brown 
and Co., Atlas Steel and Ironworks. The following resolu- 
tions, which explain succinctly the present position of affairs 
from the coalowners’ standpoint, were unanimously passed :— 
‘*(1) That the coalowners of South Yorkshire having carefully con- 
sidered the claim put forward for an advance in the wages of 
underground workmen, regret their inability to comply therewith, 
on the ground that the average price of coal realised since they 
were compelled to enforce the reductions of wages in 1885, has 
been lower than before that reduction, and during the present year 
has been as low, and still is, lower than at any period since that 
time. That under these circumstances the coalowners are of 
opinion that any meeting with the representatives of the men 
would be useless. (2) That the owners regret that they are 
unable to meet the men as to bye-laws, for the reason that any new 
ones will simply form part of the contract between each owner and 
his men, and must therefore form subject of amicable agreement 
at each colliery before they can be adopted and established.” 
Similar resolutions were passed by the West Yorkshire Coalowners’ 
Association. The miners are sitting in Conference in Manchester. 
There is a very strong representation of delegates from the collie 
districts of Yorkshire and Lancashire, the North of England, 
Scotland, and Wales. If they decide upon active measures for an 
advance, and the order goes forth to the various districts, there is a 
certainty of a serious rupture in the coal industry, for the 
coalowners are determined they will not grant any increase at 
present, many of the coal pits being now entirely unremunerative, 
and several of them worked at a positive loss. The remedy for 
these frequent agitations and costly lock-outs and strikes would be 
the establishment of an independent tribunal, in which both coa)- 
owners and coalgetters would have confidence, and the consequent 
automatic working of a sliding scale, by which wages would rise 
and fall according to the selling value of the commodity. 

House coal] is now in exceptionally brisk demand, consumers 
generally laying in stocks before the first winter advance is im- 
posed. This will take place next Monday. House coal, unfortu- 
nately, is a very small proportion of the total output, and the bulk 
of the coal at present being brought to bank is selling at less than 
cost price. 

The firms engaged in the production of steel projectiles, ordnance, 
and railway materials are still well employed, the war-work being 
for our own Government, and the railway goods chiefly for foreign 
and colonial markets. The makers of machinery for special work 
are also very busy, mainly for home firms. A considerable quantity 
of quartz-crushing and disintegrating appliances has recently been 
delivered for the South African and ame markets, and other 
work is in progress. 

In the lighter industries, the cutlery, silver, and plating firms 
are feeling the usual stimulus prior to Christmas. Our electro- 
plating establishments are particularly busy. Several very pretty 
designs in tea-sets, cruets, salads, waiters, &c., have been put 
on the market this season. There is no falling off in the foreign 
demand, our leading firms being exceedingly busy for several dis- 
tant markets. The Irish demand, the improvement in which has 
been one of the notable features of this year’s trading, is fully 
maintained. A fortnight’s sunshine has caused quite a pleasant 
change in the country markets, and there is more hope of the har- 
vest being a fair average. On this result being verified depends 
the business in the rural districts during winter and spring. 

Messrs. Longden and Co., of the Pheenix Foundry, Furnace Hill, 
have just completed, for the new reredos of St. Paul’s Cathedral, 
London, some very fine work in bronze enrichment for the marble 
columns. They are also delivering in a few days, two beautiful 
doors in pierced brass work for the same edifice. Among other 
notable art work which they have manufactured for the Arts and 
Crafts Exhibition, about to be held in London, is a massive 
candle standard, 8ft. 6in. high, standing on a base 2ft. 6in. in cir- 
cumference, and having ten lights in arms branching out from the 
centre, 








THE NORTH OF ENGLAND. 
(From our own Correspondent. ) 


A STEADY business was cone in Cleveland pig iron throughout 
last week, and prices were well maintained, notwithstanding the 
comparative flatness of the Glasgow market. On ’Change at Mid- 
dlesbrough, on Tuesday last, the tone was cheerful and satisfactory. 
Buyers are still eager to purchase, but sellers, in the expectation 
of getting higher rates before long, do not care to book large quan- 
tities at present prices. The lowest accepted by merchants for 
No. 3 G.M.B., with prompt delivery, is 34s, 9d. per ton. At even 
14d. per ton less large sales might be made. For delivery to the 
end of the year 35s. is the price now quoted, and 35s. 6d. for the 
first quarter of next year. Makers are not pressing their iron on 
the market, as they can well afford to wait. Their quotations 
range from 35s. to 35s. 6d. per ton for prompt delivery. Forge 
iron is in good demand. For immediate delivery 33s. 9d. per ton 
is asked for grey, 33s. 3d. for mottled, and 33s. for white. 

The demand for warrants has somewhat fallen off. At Glasgow, 
— they are mostly dealt in, 34s. 6d. per ton was accepted on 

uesday. 

A further reduction in Messrs. Connal and Co.’s Middlesbrough 
stock has taken place. The quantity held on Monday last was 
250,271 tons, or 1717 tons less than a week previously. 

Shipments of pig iron from the Tees have not been quite so 
good as they were. Up to Monday evening only 60,385 tons had 
been shipped, as against 66,583 tons between the lst and 24th of 
August. 

The demand for finished iron is as strong as ever, and there is 
the utmost possible pressure on makers for delivery. Some of 
them are unable to undertake further orders, and prices have 
again advanced. Ship plates are now £5 12s. 6d. per ton ; angles, 
£5 5s.; and common bars, £5; all free on trucks at works, less 
23 ¥ of cent. discount. 

he demand for steel ship-plates is rather less pressing than it 
was ; but makers remain firm at £7 per ton at works. 

The strike at the Darlington Steel and Iron Co.’s works is settled, 
and the men are again at work. Forty-six of them were sum- 
moned before the magistrates under the Employer and Workmen’s 
Act on a charge of leaving their work without notice. After the 
case had been opened by Mr. C, Skidmore, who acted for the com- 
pany, the Bench were informed that counsel for both parties pro- 
posed to confer together, with a view to arrive at a settlement 
without proceeding further in court. This proposal having been 
agreed to, negotiations took place, and resulted in an understand- 
ing being arrived at. The further hearing of the summonses was 
therefore adjourned for a month, with a view of their final with- 
drawal, if the arrangement come to is duly adhered to by botii parties. 
Cne of the principal conditions of the settlement is that all 
questions of wages shall be referred to arbitration, Mr. David 
Dale, of Darlington, being selected to act as arbitrator. Another 
is that the employers undertake not to dismiss any employé simply 
because he belongs to a trades union. 

Negotiations have been in progress for some time, with the 
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object of forming a company to purchase the Wear Rolling Mil 

situate at Hylton, near Sunderland. They have at last culmina‘ 

in the formation of the Wear Steel Company, which has just been 
registered. The directorate is a strong one, including, as it does, 
Mr. James Laing and Mr. Robert Thompson, of Sunderland, and 
Mr. William Beardmore and Mr. Duncan Stewart, of Glasgow. 
The object of the new company is to convert the existing works 
into steel works for the manufacture of ship plates and angles. It 
has not yet transpired whether or not they will erect blast furnaces 
for the manufacture of the hematite pig iron they will probably 
require. Should they do so, the hematite ore necessary for their 
supply would probably have to come from Bilbao, and be taken up 

e Wear for delivery alongside the furnaces. It is understood 
that Mr. William Beardmore, who has had large experience at the 
Parkhead Forge, Glasgow, will take an active part in the manage- 
ment of the new company. 

The annual report of Messrs. Armstrong, Mitchell, and Co. was 
issued on the 20th inst. It contains the announcement that a 
— on the financial year of £216,808 has been earned. The 

irectors recommend the payment of a dividend of 11 per cent. 

r annum, less income-tax, which will leave a balance of £1088 to 

carried forward to next year’s account. The Elswick Works 
have been very fully employed during the period named, and it is 
said that their operations in Italy have made satisfactory pi 
The prevalent idea that there is nothing like the manufacture of 
guns for making money seems to have derived abundant confirma- 
tion from this report. 

Another horrible slag accident has just taken place at Middles- 
brough. On the morning of the 25th inst., a slag tipper employed 
at the North-Eastern Steel Works had just tipped a slag ball, 
which was in a red-hot or molten condition, when he was almost 
overpowered by an offensive smell ascending from the bottom of 
the tip. Going down to discover the cause, he found the head and 
shoulders of a dead man, the rest of whose body was still enveloped 
by the molten material. The poor fellow turned out to be a youth 
named Mullens, only seventeen years of age, who had been 
employed at the works the previous day. It is not known what 
induced him to be in the position he was when the slag ball was 
tipped over him. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THE Glasgow pig iron market was depressed at the opening this 
week by a large amount of sales, but the tone subsequently im- 
— in consequence of makers raising the prices of their special 

rands, and of encouraging reports with reference to the future of 
the steel trade. There has, on the whole, been a large amount of 
business, although it is not now anticipated that prices will advance 
very much further at present. The past week’s pig iron shipments 
aggregated 9220 tons, as compared with 8473 in the corresponding 
week of 1887. They embraced, to Canada, 2062 tons; the United 
States, 697; India, 219; Australia, 885; Italy, 310; Holland, 270; 
and Belgium, 150; the coastwise shipments being 3272, against 
1869 tons in the same week of last year. There has been no change 
in the number of furnaces in blast. 

The prices of makers’ pigs are higher, as follows :—Gartsherrie, 
f.0.b. at Glasgow, per ton, No. 1, ds. ; No. 3, 46s.; Coltness, 51s, 
and 46s.; Langloan, 50s. and 46s.; Summerlee, 53s. and 46s.; 
Calder, 50s. and 45s.; Carnbroe, 44s. 6d. and 42s. 6d.; Clyde, 
47s, and 44s, 6d.; Monkland, 43s. 6d. and 42s.; Govan, at Broomie- 
law, 43s, and 41s. 6d.; Shotts, at Leith, 49s. and 45s. 6d.; Carron, 
at Grangemouth, 5ls. and 44s. 6d.; Glengarnock, at Ardrossan, 
47s. 6d. and 42s.; Eglinton, 42s. and 41s.; Dalmellington, 43s. 6d. 
and 42s, 3d. 

Comparatively little iron has been sent into the warrant stores 
this week. 

The imports of Cleveland pigs into Scotland in the past week 
were 5535, against 8020 tons in the same week of 1887. 

There is a continuance of activity in the malleable iron trade. 
The foreign trade has been developing in a satisfactory manner, 
and the home demand is also brisk. Best bars are quoted at 
#5 12s. 6d.; common bars, angles, and rivet iron, £5 5s.; nuts, £5; 
plates, £5 15s.; and sheets, £6 15s., all less the usual trade dis- 
count of 5 per cent. < 

A number of additional orders for steel have been placed with 
the makers, chiefly for shipbuilding purposes, and these have only 
been accepted at an advance of 2s. 6d. on the former rates. The 
current prices now are:—Steel angles, £6 7s. 6d.; rivets, £6 17s. 6d. ; 
ship plates, £7 7s. 6d.; and boiler plates, £7 17s. 6d., less 5 per 
cent. Makers now quote £7 10s. for ship plates, which is not more 
than the price at which they stood at the beginning of the year, so 
that the rates are still moderate, although 25s. to 27s. 6d. a ton 
more than the minimum quotations of midsummer. 

Boilermakers and marine engineers, as well as tube makers, are 
now very full of work, in connection with new steamship orders ; 
and there is also a very brisk demand for tubes for export, chiefly 
for gas and water, the makers of these having had to increase their 
workmen and plant. 

Some of the steel makers are advancing the wages of their work- 
men. 

The Govan Shipbuilding Yard, formerly occupied by Dobie and 
Co., but which has been disused for several years, has been secured 
by a new firm, which will shortly be in a position to begin building 
operations. 

The coal trade is very active, both in the home and export 
branches. The past week’s shipments from Scotch ports aggre- 
gated 116,501 tons, as compared with 108,129 in the corresponding 
week of 1887. At one or two collieries the miners have received 
an advance of 10 per cent. on their wages; but the Lanarkshire 
coalmasters’ returns of the prices of coal for the past month do not 
warrant a general advance on the terms of the sliding scale. It 
may be taken for granted, however that the next month’s returns 
will be such as to enable the masters to declare an advance. The 
current prices of coal, f.0.b. at Glasgow, are:—Main coal, 5s. 9d. 
to _ ell, 6s. 3d. to 6s. 9d.; splint, 6s. 6d. to6s. 9d.; steam, 7s. 6d. 
to 

There has been little or no speculative business in copper or tin 
on ‘Change in Glasgow this week. The power of the syndicate was 
once more demonstrated by the advance in the first half of the 
week of the cash price of copper from £93 to £96 per ton nominal 
to £105. The three months’ price has been steady at £78 2s. 6d. 
to £79 10s. Tin has varied between £103 10s. and £104 5s, cash, 
and £102 5s. and £104 5s. three months. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Srr Wiii1aM T. Lewis has added another record to the many 
placed to his credit in connection with the industries of Wales. 
His last achievement is the revival of an iron and tin-plate works, 
which, in the busiest days of the Guests of Dowlais and the Craw- 
shays of Cyfarthfa, was in Booker’s hands on a level with the best. 
The works, after many reverses, passed into the hands of liquidators, 
and thence came under the control of one of the principals in the 
tin-plate trade. Lately they were partitioned again and then sold 
in lots, and Melingriffith is now the property of a substantial com- 
pany. Pentyrch, another portion, will very likely follow, and a 
revival may be expected that will rival the prosperous days of the 
past. In the undertaking Sir William is associated with Mr. 
Anderson, of Norwood, Mr. Thomas, of Gloucester, Mr. Martin, of 
Dowlais, Mr. Corbett, of Cardiff, and others. Capital £40,000 
in £100 shares. This is another hint at the future location of steel 
works ; the nearer to the ore the larger the profit. 

There is a good deal of animation in the foreign ore trade, and 





pricesare advancing. Rubio is now selling at Cardiff for 13s., and 
stocks are being rapidly replenished against the winter season. 

In steel a good deal is being done, and at improved prices. 
Rails maintain the advance recorded last week, and nothing is 
quoted under £4, while light sections touch £5 7s, 6d. Bars, 
blooms, and pig are at an appreciable advance. The market rates 
this week were :—Welsh bars, £4 12s. 6d. to £4 15s.; sheet iron 
single, up to £7 ; steel rails to£4 5s.; light to £5 7s. 6d.; Bessemer 
a blooms, £4 5s.; bars, £4 15s.; Siemens tin-plate bars, 


The necessities of the tin-plate works keep the home steel trade 
in full activity, and a g deal of pig is also being imported, 
Middlesbrough Gguring largely. 

Tin is firm at £103, having made another stride, and tin-plate so 
rigid that little forward business is being done. Makers are well 
booked. Bessemers are from 13s. 6d. to 14s. Siemens have 
touched I4s, 6d.; and coke wasters are selling for as much as 
12s, 6d. Ternes are looking up both in demand and price. The 
general industries share in the healthy condition of things now 
prevalent. Patent fuel, coke, and pitwood maintain the latest 
advances. 

In coal the quotations on Change on Wednesday at Cardiff were 
as follows :—Best, 11s. 3d. ; onl class, 10s. 6d. to 10s. 9d. ; other 
kinds, 9s. 6d. It is now difficult to get any coal at 9s., a price 
which for a long time was quoted for best. House coals keep up 
quite as well as steam, and the improved condition is shown in 
other ways than on ’Change. Colliery speculations are to the 
front, and properties are looking up. One level near Merthyr, 
called Dandery, which has not been at work for ten years, is to be 
~ a again by the member for the borough, and 100 men em- 
ployed. 


Exports continue large from all parts. Swansea continues a 
brisk trade; its coal averages are increasing, and general dock 
business most satisfactory. We are now approaching a time that 
has been notorious for explosions, and sengtel ealase ones have been 
reported. Three men were burnt slightly at Tynybedw Pentre in 
the Rhondda Valley this week. 

It is announced that the Government Inspector of Mines insists 
upon the adoption of the protected Clanny lamp as the one that 
should be used in the district. The Muselierisa favourite in many 
districts. I have been favoured with an inspection of portable 
electric lamps, but none yet appear to come quite up to the mark. 
The weight of some is objectionable, and the price of others a draw- 
back. Seeing, however, that a lamp, by the disuse of oil, would 
pay itself in time, some arrangement between the masters and 
workmen would settle that difficulty. The Associated Chambers 
of Commerce are in Cardiff this week, the guests of the Marquis 
of Bute, and much satisfaction is exhibited by the inspection of 
the various ‘‘lions.” Barry Docks and Newport will close the 
series, 

Newport will present a thriving condition to the stranger, and 
its varied industries attract notice. In tin-plate and coal it is now 
doing good work. 

Welsh steel makers have been “ exercised ” with the late experi- 
ments in fusing steel bars by electricity. What the outcome will 
be it is hard to say. 

Two fine steel steamships have been added to the Cardiff fleet 
this week—the Ambassador, built on the Tyne, and the Discovery 
at Sunderland. They both have all the best engineering appli- 
ances. The first carries 3800 tons and the other over 3000. A 
— feature in both is the appliance for rapid loading and discharge 
of cargo, 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THERE is very little change to note this week in the condition of 
the iron markets, just at the close of the quarter. The Silesian 
iron trade continues brisk ; crude iron is unchanged in all particu- 
lars, and firm. Specifications for the heavier sorts of bars come in 
adequate quantities to the rolling mills, while the lighter sections 
are less called for; sheets again are in very brisk demand, and 
large orders have been booked. The machine shops and foundries 
have a sufficiency of work on hand at remunerative prices, but the 
wire rod mills and workers up of wire are not well off for employ- 
ment, as buyers are holding back to see what comes out of the 
wire-rod convention negotiations in the west. The Austrian 
market has improved all round since last week, and for a long time 

st things have not looked so cheery as just now. In Belgian the 

usiness in girders continues good, and the works are oppressed 
with orders for them, but the export price does not rise above 
117 ‘50f. p.t.; bars and plates are in less demand. The Angleur 
works have got an order for 15,000 t. of steel rails for Greece. 
Now that the iron for the Eiffel Tower is worked off, the tone of 
the French market has become weaker than it was, but hopes are 
buoying up the makers that orders from their Indo-Chinese colonies 
may be coming soon. Apropos to the great tower, which is now 
145 m. high, 110 out of the {30 fitters engaged aloft have struck 
work on account of the greater danger accruing as the height in- 
creases, The men demand 30c. per hour extra beyond their 
present wages of 45 to 80c., their daily earnings averaging at 
present 7°15f. They have been awaiting the result of a depu- 
tation to M. Eiffel, now amicably arranged. The position 
of the Rhenish-Westphalian market is just as it was a week 
ago, demand and prices being unchanged, except in isolated cases 
where a very slight improvement can be recorded, which, however, 
is quite insufficient to cause the least effect upon the market asa 
whole. The prices of ores are weaker, following the dulness at the 
furnaces, but the demand still keeps pretty brisk, and all that is 
gotten finds asale. Pig iron stocks increased again in August, as 
was foreseen would be the case, but the increment is not large, 
and only amounts to 3000 t., whilst the previous month it was 8000; 
the actual increase of output was only 2000t. These figures can 
give no cause for alarm, asa slight spurt in demand would soon clear 
this off and re-establish the balance. The'late orders received from 
America, one again lately for 5000 t. mixed grades from 10 to 20 
p.c. Mn., and from other countries, has caused firmness in spiegel- 
eisen, though the home trade is quiet, and at present no rise in 
price has taken place, which remains at M. 52 to 53 for the 10 to 
12 p.c. e. e figure for the American lots is probably below 
this. e forges are hanging back, and only purchase just what 
they require to work up at the moment, so the trade in forging is 
very sluggish, and no improvement in prices could be dreamed of, 
the best Siegerland brands being noted M. 46 to 47 p.t., while the 
convention price of 50 is being asked in Westphalia. Bessemer is 
very little called for at 54, while basic is brisk of sale at 45, and 
foundry sorts continue in moderate demand at the old prices of 
M. 51 to 57 p.t. There is no cessation in the complaints of pig 
iron being too dear to allow of a good export trade in manufactured 
iron, which therefore continues very slack, while the inland demand 
is declared by the syndicates to be satisfactory, as in the first six 
months of the present year 250,000 t. have been dis of through 
their four offices, Thirty-nine works belong to the combination, 
and have all participated in the above quantity, which certainly 
cannot be called large, and is only about half the capabilities of 
the mills. At the yearly meeting of the Board of the conven- 
tion, on the 14th inst., everybody seemed satisfied with every- 
thing that had been done; nevertheless, there was a discussion 
concerning the best means to adopt to bring back the lost 
export trade, which it is to be hoped England will hold, in so far 
as she has got any of it, and which she formerly had. It need 


scarcely be said that the girder and sectional iron rolling mills 
have as much as they can do to meet the demand at the closing of 
the building season, and the plate mills are in the same position 
almost, for they continue very well engaged indeed, and both sales 
and orders increased during the month of August, The output 
was 11,026 t., against 10,295 in July; the sales were 10,813, 





inst 10,211; the fresh orders were 10,934, against 9143}. 
Sheets appear to be becoming a little more animated, and most of 
the mills are again at work. Siegerland thin black sheets are, 
however, quoted lower than formerly, and now stand at M. 148 to 
150 p.t., list base eee The South-west German works have 
announced a rise of M. 3 p.t, on sheets of 3 mm, for roofing, &c., 

urposes, There is no alteration to note in the wire rod branch, 
ut that of wire nails, if anything, is slightly improved. The last 
tendering for 6900 t. of steel rails at Elberfeld brought forth offers 
between M. 116°25 and 116°50, and fur 1000 t. of steel sleepers at 
118 p.t. at works, no foreign offers coming in, which is always 
taken as a sign that the International Rail Convention is on the 
point of completion—indeed there is generally a conversation on 
this topic at the conclusion of these tenderings, in the sense that it 
would be a good thing for this country if it could be definitely 
constituted. Now, to any one not exactly engaged in this 
particular branch, and consequently not quite so well ac- 
quainted apy with all its trade details, it does appear 
as if, as far as Ei ay is concerned, in the long run it would 
be just as well to let things go on as they are at present, or at 
most for her to come to an understanding with Belgium alone in 
the matter, which is in reality, as to cost of layne the only 
competitor we have. There are but five works in Belgium which 
make steel rails, and with these it might be an easy task to arrive 
at some equitable agreement, whereas to take in the other two is 
only to create acumbersome and probably not a very desirable 
combination, to say nothing about the fact that such extended 
combinations, as a rule, never live out the term agreed upon. 
These two other competitors can neither of them under present 
circumstances produce as cheaply as either England or Belgium; 
then by judicious commercial manipulation, to go into details of 
which would lead too far in this place, but which will 
probably occur to those interested in this matter, the prices of 
rails could be raised some shillings per ton, and yet make it im- 
possible for the other two to compete abroad without actual loss, 
which only one or two works here at most could do for any length 
of time. It is true a trial is to be made to transport the 
Luxemburg-Lorraine minettes by way of the Moselle to West- 
phalia, but first there is land carriage to Tréves, then water 
carriage down the Moselle and Rhine to Duisburg-Ruhrort, and 
then again railway carriage to the several furnaces, so that these 
poor ores of 25 to 30 p.c. could not well cost less than 8 to 10sh. 
p. t. in the best of circumstances ; but then the winter ice and 
summer droughts have to be reckoned with, so this is, after all, 
but a precarious, and might turn out a dear route, and even then 
the cost of rails will always be higher than either in England or 
Belgium, at the same time that they will be of basic and not 
Bessemer steel, if the latter should specified, which would be 
considerably dearer here, but not so in England. The machine 
shops, foundries, and constructive ironworks are satisfactoril 

busy, and the wagon factories, besides being more or less well 
employed, have just received fresh orders for forty-two passenger 
and 200 freight cars, and as more are coming, the works would 
enter agreeably into the winter months, were it not that the State 
gives out the orders so irregularly, and without allowing due time 
for delivery, which constantly leads to claims for compensation 
when retardation occurs, 








LAUNCHES AND TRIAL TRIPS. 


Messrs. SCHLESINGER, Davis, AND Co. launched a handsomely 
modelled iron screw steamer last week. The principa! dimensions 
of the vessel are as follows:—Length between ndiculars, 
260ft.; breadth moulded, 36ft.; depth moulded, 20h. sin. She is 
built with a poop, long raised quarter-deck, bridge, topgallant 
forecastle, and is rigged as a two-masted schooner. She is fitted 
in the holds and after peak for water ballast. The vessel will be 
fitted with compound surface-condensing engines, with cylinders 
33in. and 63in, diameter by 39in. stroke, by Messrs. Black, Haw- 
thorn, and Co,, Gateshead. The vessel was not named. 


The screw steamer Daniel was launched by Messrs. W. Doxford 
and Sons at Pallion on Saturday last. She has been built for Mr. 
Otto Jaffe, Belfast, for the general trades, is entirely of steel, and 
built to Lloyd’s 100 Al class, The ees oy dimensions are :- 
Length between perpendiculars, 280ft.; breadth, extreme, 38ft. 3in. ; 
depth, moulded, 21ft., with cellular bottom fore and aft. The 
engines are triple-expansion, three cranks, with all Messrs. Dox- 
ford’s latest improvements, the ge being 2lin., 35in., and 
57in, diameter respectively, and the stroke 39in., and they are sup- 
plied with high-pressure steam from exceptionally large boilers, 

Messrs, Fleming and Ferguson, sbipbuilders and engineers, 
Paisley, launched from their yard on pigs a 500-ton twin screw 
dredger. She is fitted with two sets of the builders’ patent quad- 
ruple expansion engines to indicate 700-horse power. She has steel 

earing throughout, and is designed to cut in front, making 
oe own flotation, and is capable of dredging 600 tons per hour 
from a depth of 35ft. She has been built to the order of Mr. 
J. A. Walker for the Buenos Ayres harbour works, and during 
construction has been under the supervision of Mr. J. H. 
Simpson, superintending engineer for Mr. Walker. She was 
launched with all machinery on board and steam up, and im- 
mediately proceeded down the river for trial of machinery pre- 
paratory to sailing for Buenos Ayres, As she left the ways she 
was named Velez Sarstield by Mrs, Ferguson, 


On Wednesday Messrs. C. S. Swan and Hunter, Wallsend, 
launched a steel screw steamer, the Iser, of the fellowing dimen- 
sions: Length, 284ft.; breadth, 38ft.; depth moulded, 22ft. lin. 
The vessel, which is classed 100 Al at Lloyd’s and built under 
special survey, is of the improved well-deck type, with full poop, 
long raised quarter-deck, long bridge-house extending well forward, 
topgallant forecastle, and water ballast in a double bottom. The 
engines, which are of the triple-expansion type, have been built by 
Messrs, Blair and Co., Stockton, and are capable of indicating 
about 1150-horse power. 


On Tuesday, the steel screw steamer Knutsford, built by Messrs. 
C. S. Swan and Hunter, for Messrs, Carlisle and Co., of London, 
went out on her official trial trip, which proved highly satisfactory, 
the mean speed being, we are informed, over 114 knots, The 
Knutsford is 290ft. long by 37ft. 6in, broad, by 21ft. 8in. moulded 
depth, classed 100 Al, at Lloyd’s, and built under special survey ; 
is of the improved well-deck type, with full poop, long raised 
quarter-deck, long bridge-house, and topgallant forecastle ; water 
ballast in a cellular double-bottom, all fore and aft. The engines 
are triple expansion surface-condensing, indicating about 115 
horse power, and built by the Wallsend Slipway and Engineering 
Company, Wallsend. 











YoxouaMA has now a water supply on the modern 
— The intake is about 25} miles from the filtering beds, and 
the construction of the works was rendered extremely difficult in 
various places by the rugged and hilly nature of the country. It 
is believed that the health of the town will be greatly improved by 
this introduction of a plentiful supply of wholesome water, and 
that it will prove instrumental in protecting the community against 
the ravages of cholera. In consequence of the success which has 
attended this undertaking several other towns have applied for a 
similar water supply. In Tokio also arrangements are about to 
be made for — the supply, but it is not yet known whether 
the State will defray the prime cost, or leave it to a private com- 
pany. The difficulty at present consists in providing the funds, 
amounting to about a million sterling. The city has 1,300,000 
inhabitants, and enough water would have to be provided for 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Sept. 15th. 

SouTHERN railroad managers are now in the 
market for 30,000 tons of rails, of which 10,000 
tons have already been taken at 28°50 dols. Two 
or three western roads are now making inquiries, 
but it is not known whether they will place their 
orders at present or not. The bridge builders 
have considerable work in sight in the North, but 
will not place their orders for thirty days yet. 
There is a heavy demand for plate iron for a 
great variety of purposes. Pipe iron is also in 
active d d, in conseq of several new 
schemes which have taken shape for the construc- 
tion of natural gas lines in the West. The manu- 
facturers of wrought iron pipe expect a very busy 
winter, in view of large contracts which will be 

laced for material to be furnished in the spring. 

uilding material generally is in fair penn | 
excepting in New York and Boston, Western 
centres are active. A great deal of building will 
be done through the winter months, The New 
York builders are about 40 per cent. behind last 
year; Boston, 25 per cent. Baltimore builders 
are nearly up to last year; while Philadelphia 
surpasses last year's activity, having made a gain 
of 10 per cent, Throughout the great interior 
between the Allegheny Mountains and the wheat- 

rowing region of the Far West there has been a 

usy year in building, and all kinds of construc- 
tion work. A vast amount of additional shop 
capacity has been furnished. A great deal of 
new capacity connected with railroads and iron- 
making is projected. Capitalists feel certain that 
thoy are a no mistake in investing money 
liberally in establishments for turning out rolling 
stock, motive power, and agricultural imple- 
ments. 

Prices are beginning to rebound slightly. Pig 
iron sold this week at 18°50 dols., which hereto- 
fore has sold at 18 dols, Mill iron, 16°50 dols., 
being an advance of 50c, Merchant steel is 5 per 
cent. higher all round. Merchant bar, 1°60 to 
1°80, and an advance is inevitable before the end 
of the month. Nails are still very low, and 
selling all the way from 1°75 dols. to 2 dols, The 
improvement in demand in the iron trade is the 
result of the restricted production for the 
six months, and the presentation of orders which 
have been held back in view of the possibility 
of lower prices, 

The financial situation is sound. A large 
amount of —— is now going West to accommo- 
date shippers of cereals to the Atlantic coast. 
The rate of interest is low, and the banks are in 
good condition. The surplus reserve above legal 
requirements does not find ready employment. 

he political situation remains about as it was. 
Neither side feels sure of victory. The unknown 
factor in the problem is the tariff sentiment. 
The revenue reformers have encountered some 
unexpected obstacles in the western sections, 
where manufacturing industry has found a pro- 
fitable home, and the extent of the sentiment, 
and its probable effect on the election, can only 
be surmised, 











NEW COMPANIES. 
following companies have just been regis- 


THE 
tered: 


Anglo-Greek Petroleum Wells and Works Com- 
pany, Limited, 


This company was opi on the 18th inst., 
with a capital of £300,000, in £10 shares, to 
acquire certain properties and concessions of 
troleum wells, situate in Greece, and to manu- 
‘acture products drawn therefrom. The sub- 
scribers are :— 
Shares, 
William Horne, Endlesham-road, Balham, engi- 
Warren, Brompton-square, 8. W. . 
J. Penn, 121, Pall Mall, contractor .. 
W. E. Byas, The Ferns, Leyton .. .. .. 
W. A. Dendy, 6, Garfield-terrace, Wanstead.. 
J. Nobel, 27, Great George-street .. .. .. «. 
The subscribers are to act as directors until the 
management shall devolve upon Mr. J. Nobel, 
economist, who is to be chairman, with power to 
appoint the future directors, the number of whom 
is not to exceed twelve, or be less than seven. 
The directors appointed by Mr. Nobel are to hold 
200 shares each, and fre Reema directors 500 
shares each. The remuneration of the directors 
is to be £400 per annum each, with an additional 
£200 each to the chairman and two managing 
directors, 


at td fed et te teed et 





Dan Rylands, Limited, 


This company was rogistered on the 14th inst., 
with a capital of £130,000, divided into 14,000 
preference shares and 12,000 ordinary shares of 
£5 each. The preference shares are to confer a 
-* to a fixed —— preferential dividend 
of 7 per cent. e@ company proposes to acquire 
the business and undatiiing Coaed on b —" 
Rylands, at Stairfoot, near Barnsley, at Womb- 
well, near Barnsley, and at Blake-street, Man- 
chester, of wire-twisting and mineral water 
machinery manufacturers, The first subscribers 
are :— 


Sh 
*Thomas Dymond, J.P., Burntwood Hall, 
, - 5 0 56... wali Sak wares. ca Ree. 88 
*James McEwen, 11, Rushton-street, Hulme, 





Menchester, engineer .. .. .. .. -- +» 25 
—— = Howroyd, Prospect Cottage, Dews- 
ury, chemi i ie: re 
Thomas Thompson, Stairfoot, near Barnsley, 
25 


eR hi a ae 
William E. Inman, Union-street, South Halifax, 
mineral water manufacturer.. .. .. .. .. 25 
John Criggan, Stairfoot, near Barnsley, cashier... 
Richard Potter, Stairfoot, near Barnsley, engi- 
neer Se 08 se WO S68 qe, se es ce eu 20 
Benjamm Stoner, Stairfoot, near Barnsley, engi- 
ee Vad oe Se Se “Sa ee de es es oe | 


The directors may from time to time, at their, 


discretion, borrow or raise money by the issue of 
debentures at such rate of interest as they may 
decide, but such debentures shall not at any time 
exceed the sum of £70,000. The directors will 
forthwith offer for subscription the said £70,000 
debentures or debenture stock of the company. 





There is not to be less than three nor more than 
seven directors of the company. ‘The first direc- 
tors are Mr, Dan Rylands and the subscribers 
denoted by an asterisk; qualification, shares or 
stock of the company of the nominal value of 
£250; remuneration, £150 per annum for each 
director, with an extra £50 for the chairman, 





Chance Brothers and Company, Limited, 


This company was registered on the 17th inst., 
with a capital of £240,000, divided into 2400 
shares of £100 each, to adopt and carry into effect 
an agreement dated 11th day of September, 1888, 
and made between Robert Lucas Chance, John 
Homer Chance, Henry Chance, George Ferguson 
Chance, James Frederic Chance, and Kenneth 
Alan Deaconby, trading as Chance Brothers and 
Co., of the one part, and Edward Ferguson 
Chance, a trustee for and on behalf of the com- 
pany, of the other part, for the purchase of the 
freehold, copyhold, and leasehold hereditaments 
and premises, and the machinery, plant, tools, 
chattels, and effects, and letters patent and 
patent rights of the eae. firm, or business 
of Chance Brothers and Co., hitherto carried on 
by the vendors at their manufactories and works 
at West Smethwick, in the county of Stafford, 
and at Finsbury-circus, London, as manufacturers 
and buyers and sellers of crown sheet, plate, 
rough rolled plate, and optical glass, &c., and the 
goodwill thereof. The first subscribers are:— 

Shares. 

R. L. Chance, Chad Hill, Edgbaston, glass manu- 
|. Pee eT rT ee ee eee ee eT 
John H. Chance, 40, Augustus-road, Edgbaston, 
gines manufacturer .. .. 0. oc oc co eo 
H. Chance, Thornbridge, Leamington, glass 


_ 





manufacturer .. 2 22 os 0 oe ce oo 1 
George F. Chance, 123, Hagley-road, Edgbaston, 
glass manufacturer .. .. .. 2. «+ oe 1 
J. F. Chance, 51, Princes-gate, London, 8.W., 
glass manufacturer .. .. .. «2 «2 oe « 1 
K. A. M lay, 21, Beeches-road, West Brom- 
wich, glass manufacturer .. .. .. «. «- 1 
Arthur L. Chance, Great Alm Hall, Alcester, 


brick manufacturer .. .. ... «2 02 oo o« 1 
Edward F. Chance, The Grange, Clent, near 

WROUPREEGGS 0 cc on te ce ce te tee 1 

The number of directors is not to exceed six, 
nor be less than three; qualification, twelve 
shares, and the chairman 100 shares, The first 
chairman is Mr. John Homer Chance, 





Gloucester Railway Carriage and Wagon Com- 
pany, Limited. 

This company was registered on the 14th inst., 
with a capital of £350,000, in £7 shares, to 
acquire and undertake the business now being 
carried on by the Gloucester Wagon Company, 
Limited, at Gloucester and elsewhere in England. 
The first subscribers are :— ‘ 
Henry Wright, Monova House, Small Heath, Bir- 

TADRGIOEE. 20.00 se 00 00 06 04 0 8 
W. H. Williams, Glenbrooke, Gunnersbury.. .. 1 
Thomas Wilson, 49, Frederick-road, Edgbaston .. 1 
W. Knowles, 3, Beaufort-buildings, Gloucester, 

CO aS ee ee 
James Piatt, Somerset Villa, Gloucester, engi- 

_ SSE eae apiece 
Robert Blinkhorn, Gloucester, draper .. .. .. 
Alfred C. Wheeler, J.P., Upton Hill, Gloucester, 

GO cc bn cn tn ce 8a 00 08 8c 

There is not to be less than five nor more than 
seven directors of the company; the subscribers 
are to appoint the first; qualification, fifty shares. 
The directors are to receive the sum of £500 per 
annum for remuneration, to be divided as they 
may determine, 





Maw and Company, Limited. 


This is the conversion to a company of the 
business of Maw and Company, of Jackfield, 
Salop, geometric and encaustic tile manufacturers. 
It was registered on the 19th inst., with a capital 
of £100,000, in £100 shares, with the following as 
first subscribers :— 

Shares. 
G. Maw, Kenley, Surrey, tile manufacturer... .. 
* Maw, Ironbridge, Shropshire, tile manufac- 
= H. Maw, Broxley, Shropshire, tile manufac- 

urer oo 66. 46, 68 BF be ee we 26) 60 
*A. J. Maw, Ironbridge, Shropshire, tile manu- 

MUU as Ae) ens de ue 48 te 48 Os 
*B. Suart, Broxley, Shropshire, manager .. .. 
Mrs. F. M. Maw, Kenley, Surrey aa 
Mrs. Grace Maw, Ironbridge, Salop.. 

The number of managing directors is not to be 
more than four, the first being the subscribers 
denoted by an asterisk; qualification, one share ; 
remuneration, £1100 per annum, and, in addi- 
tion, in any year in which the profits exceed 
£6000—a sum equal to one-twelfth of such excess 
profits, 


i 
1 
1 
1 
1 
1 
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Polygonal Turning Company, Limited. 


This company was registered on the 14th inst., 
with a capital of £10,000, in shares of £5 each, 
to adopt and carry into effect an agreement dated 
August 27th, 1888, made between John Newton 
Beach, of the one part, and Henry William 
Pound, on behalf of the company, of the other 
part, and to carry on all or any of the following 
undertakings:—The production or manufacture 
of any object or thing capable of production or 
manufacture by turning or carving, whether in 
wood, metal, or any other material or substance 
susceptible of being turned or carved by ma- 
chinery or otherwise. The first subscribers are :— 

Shares. 
Marcus H. Voss, De Montfort House, Streatham, 

WhawGmger .. oc ce ce. ce 00 ae. 00 oe 
J. N. Beach, 28, Pembridge-crescent, London, W., 

| Ae eee ee ee eee 
oS Beach, jun., Pembridge-crescent, Lon- 
H. W. Pound, 100, Fenchurch-street, London, 

A I ol dice. dad od Ware et We: g, 0 
W. Flowers, 2, Albert-road, Forest-lane, E., 

traveller ee ee eae ne ee eS ee ee 1 
W. A. amma 14, St. James-road, Forest Gate, 

., cler ee) ot eee “ba Mia meter ae ke 
John G. Clark, 1, Aldwin-villas, Cannhall-road, 

Leytonstone, salesman .. .. .. .. «2 « 1 

There is not to be more than seven nor less 
than five directors; the first are to be appointed 
by the subscribers to the memorandum of associa- 
tion; qualification, five shares. The remunera- 
tion to the directors is to be fixed by the company 





in general ogee # The above-mentioned agree- 
ment relates to the purchase by the company of 
the ‘‘Polygonal lathe,” for which provisional pro- 
sentien Sen. 3664, dated 9th March, 1888—has 
been granted. The purchase subscription is £5000 
in 1000 fully-paid shares, 


Wear Steel Company, Limited. 

This company was registered on the 18th inst., 
with a capital of £120,000, in £10 shares, to 
acquire the Wear Rolling Mills, Hylton, Durham, 
under an agreement with Robert Thomas Wilkin- 
son, of Sunderland. The subscribers are :— 


*J. Laing, Sunderland, shipbuilder.. .. .. 
*A. Leslie, Newcastle,shipowner .. .. .. 
J. Dickinson, Sunderland, engine builder .. 
G. Clark, Sunderland, engine builder .. 
W. Beardmore, Glasgow, stecl manufacturer 
*D. Stewart, Glasgow, engine builder .. 
*R. Thompson, Sunderland, shipbuilder 


The number of directors is not to be less than 
three, not more than nine, the first being the sub- 
scribers denoted by an asterisk ; qualification, 100 
shares, The company in general meeting will 
determine remuneration. 


-% toy eo Soe 
ek 





British Patent Portland Cement Company, Limited. 


This company was registered on the 22nd inst., 
with a capital of £100,000, divided into 10,000 
shares of £10 each, to purchase from Messrs. 
Andrew Macdonald and John Samuel Rigby cer- 
tain inventions for improvements in the manufac- 
ture of cement and other purposes, and letters 
patent and applications in respect thereof, upon 
the terms of an agreement dated 15th September, 
1888, The first subscribers are :— 


Share: 
*George C. Dobell, J.P., Grove Mount, Waver- 
fren, meer LAWORNOOR ... sac <s ca nt | <0 
Thomas A. Oakshott, J.P., Derby House, Rock- 
eS ae ae ae ee 
*George H. Bolton, Penketh, near Warrington, 
CO a i ae a a 
*Thomas Robinson, Widnes Ironfoundry, Widnes 
*Walton Batcheldor, Alexandra-road, Great 
Crosby, Liverpool, cement manufacturer... .. 
*Andrew Macdonald, New Chester-road, Rock 
DO SS ee ae rrr 
John 8. Rigby, 35, Bagot-street, Wavertree, near 
Liverpool, facturing chemist .. .. .. 1 
The number of directors is not to be less than 
five, nor more than seven; qualification, fifty 
shares. The subscribers denoted by an asterisk 
are the first directors. The company in general 
meeting will determine remuneration. 


— ee 


1 








Measuring, Marking, and Folding Machine Com- 
pany, Limited, 

This company was registered on the 22nd inst., 
with a capital of £20,000, divided into 2000 shares 
of £10 each, to carry out an agreement to pur- 
chase a patent for measuring, marking, folding, 
and winding or packaging paper, cloth, and 
similar fabrics and materials, The first sub- 
scribers are :— 


Shares 
*James Holden, 1, Marsden-street, Manchester, 
Se, re ean eee 
*John Fielding, Calcheth, cotton manufacturer. . 1 
Alfred Tongue, Rose Hill, Seedley, Manchester, 
eg ORE RE eee ae ee eee 1 
Edwin Collier, 44, Brown-street, Manchester, 
ey Oe eter ee oe ae eee 1 
*Joseph F, F. Bishop, 4, Chapel-walks, Man- 
I i dante. onl elias! tks) «8 1 
Edward Marsden, Clayton, Manchester, dyer .. 1 
Bennett Collier, 44, Brown-street, Manchester, 
EE” ox: ae Ge a0 ee bs PRS e Uae ne 1 
There shail not be less than three nor more than 
seven directors; the first directors shall be James 
Holden, John C. Fielding, Edward Marsden, and 
J. F. F. Bishop; qualification, twenty-five shares. 
The remuneration to the directors for their ser- 
vices will be fixed by the company in general 
meeting. An agreement of the 7th inst., entered 
into with the Fabric Measuring and Packaging 
Company, of New York, will be adopted. 





Millar’s Patent Reversible Window Co., Limited. 


This company was registered on the 21st inst., 
with a capital of £15,000, divided into 3000 shares 
of £5 each, to acquire all the patent rights 
granted to James Millar in an invention specified 
in the letters patent dated 22nd March, 1887, and 
numbered 4261, and to carry on the business of 
window frame and sash makers in all its branches, 
The first subscribers are :— 

Shares. 
Edwin Barron, 12, Market-place, Oxford-street, 

London, W.C., commission agent ae a 
Leon M. Loeb, Church-alley, Basinghall-street, 

ON 34. ie as). 40 aa. ee Rae 
William Hird, Rossville, Tooting, 8.E., merchant 
Lyon Abraham Hart, 35, Walbrook, London, E.C., 

MRE Fide asia. eS ne, leat ay) oe 
Henry Betson, 46, Queen Victoria-street, London, 

E.C., shipping agent Sey the eee 
Frederick Austin Bowler, 27, Brompton-square, 

S.W., chartered accountant .. .. .. .. 
Henry Crossfield, 3, Egberton-road, Bow, E. 

There is not to be less than two nor more than 
five directors ; the first are to be George Woodyatt 
Hastings, M.P., and Charles Brook Dobson, M.A.; 
qualification, £100 in the capital of the company. 
The remuneration to the directors for their 
services is not to be less than £300, nor more than 
£1000 per annum, to be divided as they shall 
determine. 


et 





The following companies have been registered 
during the week :— 


British Patent Portland Cement Company, Ltd. 
—Capital, £100,000, in £10 shares. 

E. Goodall and Co., Limited (the cabinet making) 
—Capital, £60,000, in £10 shares. 

International Mining Syndicate, Limited—Capital, 

00,000, in £100 shares, 

Measuring, Marking, and Folding Machine Com- 
pany, Ltd.—Capital, £20,000, in £10 shares. 

Millar’s Patent Reversible Window Company, 
Limited—Capital, £15,000, in £5 shares, 

Milwr Mining Company, Limited — Capital, 
£30,000, in £1 shares. 

Sailing Ship ‘“Argburth”—Capital, £15,380, in 
£70 shares. 

Sailing Ship ‘‘Garston” Company, Limited— 
Capital, £16,450, in £70 shares. 

Public Medium Company, Limited — Capital, 
£100, in £1 shares. 

William Yutes and Company, Limited (brewers) 
—Capital, £100,000, in £10 shares, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 





Application for Letters Patent. 


When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


* * 
* 


12th September, 1888. 


18,272, Horsesuoes, L. Vincent, London. 

13,273. Cartripces for Fire-arms, H. H. Lake.—{C. C. 
Hill, United States.’ 

13,274. TELEPHONIC APPARATUS, R. K. Boyle, London. 


14th September, 1888. 


13,275. Puzzixs, A. J. Lester, Birmingham. 

13,276. Dinner, &c., PLates, E. G. Staniforth and A. 
Keith, London. 

18,277. Micropuonic Sounp Post for Viorns, &c., D. 
Kelly, London. 

18 278. Cuancz WHEELS for Spinninc Macuines, J. 
Winterbottom, Manchester. 

13,279. Carriage AxLeE Ort Cups, J. A. Wilson, 
Dundee. 

13,280. TorPepo Boats, C. Sibley, East Cowes. 

13,281. CasH Carriers, 8. H. Soper, jun., Brighton. 

13,282. Puriryinc Water for Domestic Usz, H. 


arris, London. 

13,283. Harn Crimpinc Macaine, A. Butterworth, 
London. 

13,284. REGULATING FEED-WATER in SteAM BOoILeRs, 
G. 8. Fleming, Glasgow. 

13,285. Fasric, R. Dick, Glasgow. 

13,286. Prerparine Biocks from Coat for Fuet, A. C. 
Jeffrey, Birkenhead. 

13,287. Propetiine Boats, &c., J. M. Casswell, North- 


ampton. 
13,288. Toy ParacuuTe, G. F. Lutticke, West 
Brighton 


13,289. MecHanicaL Toy Apparatus, G. F. Lutticke, 
West Brighton. 

13,290. Steam Tram, J. T. Flight, Birmingham. 

13,291. Stickinc NEEDLEs in Parer, &c., R. C. Beard, 
Birmingham. 

13,292. Makinc Pusitic ANNOUNCEMENTS, H. Brewer, 
jun., Manchester. 

13,293. Treatinc and Recriryinc ALconHoL, A. de 

eritens, London. 

13,294. TREaTING and Puriryinc Water, &c., A. de 
Meritens, London. 

13,295. MetaL Sprinos, A. Nicholls, G. R. Eunnett, 
and E. C. Fache, London. 

13,296. SHELL or other Prosectite, C. Merington, 
London. 

13,297. Banp for Carryino SatcHets, &c., A. Herz- 
berg, London. 

13,298. Boxes for Matcues, &., G. 8. Paffard, 
London. 

13,299. Yarn, A. C. Loéssel and E. Farrar, London. 

13,300. PRkvENTING Horses cUuTTING Joints, A. 
Allsopp, Stratford. 

13,301. Compounp PuotocrapHic Print, H. C. Bond, 


ondon. 
13,302. Matcu-Box, F. W. Jones and A. Thomas, 
ardiff. 


13,308. Savine Hay, R. Nicholls, London. 

13,304. Knire CLEANER, A. McMillan, London. 

13,305. Woop-PLaninc Macuines, A. J. Boult.—(P. 
Doninquez, Spain.) 

13,306. Sopa, &c., W. P. Thompson.—(W". Spilker and 
C. Loewe, Germany.) 

13,307. BLocks or Type, W. P. Thompson.—(P. A. 
Duprez, France ) 

13,308. Exp.osives, I. M. T. and A. Anderson, London. 

13,309. PNeumatic Door CHeck Sprine, J. H. Abel, 
Stratford. 

13,310. Rutinc Pen, J. Wood, London. 

13,111. Catcainc Droprprnes of Horses, W. A. Boulois, 


mdon. 

18,312. TunNiNG Over the Leaves of Music, W. Bash, 
London. 

13,313. ASCERTAINING Quantity of Fat in Mink, J. W. 
Skoglund, London. 

13,314. Dressina by Spray, &c., Lace, &c., C. J. Cox, 
London. 

13,315. PHotocRapHic Apparatus, B. Willcox.—(J. J. 
L. Guyard, France.) 

13,316. ManuFacTuRE of Sauces, &c., E. Pew, London. 

13,317. TRaNs-sHIPPING CoaL, 8. W. Allen, J. Platt, 
and J. Fielding, London. 

13,318. BuRGLAR ALARM, C. E. Anderson, London. 


15th September, 1888. 

13,319. Setr-actinc Macuine for Sawinc TrmBer, A. 
Greg, London. 

13,820. TramcaR Pyeumatic Locomotives, W. P. 
O'Neill, Longford. 

13,321. Imitation of Intarp Work, F. G. Helps, 
London. 

13,322. Buoyancy, &c., of Vesses, J. L. Corbett and 
J. L. Crawford, Glasgow. 

13,323. REFRIGERATORS, L. White, Manchester. 

18,324. ExtincuisHinc Mecuanism for Lamps, F. R. 
Baker, Birmingham. 

13,825. Bep Matrresses, &c., E. Howell, Glasgow. 

13,326. Sinking MetaL Cy.inpers, J. Hawthorne, 
Newcastle-on-Tyne. 

13,327. Draucut Preventers for Doors, H. Wadding- 
ton, Accrington. 

13,328. CLaspina Enns of Cuatss, &c., F. 8. Arnold, 
Oxford. 


13,329. Recovery of Byze Propucts, J. Jameson, 
Newcastle-on-Tyne. 

13,330. STRIKER RuLine Macurnes, J, Shaw, Honley. 

a for Sreakinc Tubes, T. H. Churton, 


13,332. Toy Paracnute, C. W. U. Adamson, Bir- 
mingham. 

13,333. Writrne State and Pencit SHarPeNeR, E. J. 
Price and J. Vypond, Stockton-on-Tees. 

13,334. HypravLic Suip Cranes, J. Fielding, Glou- 
cester. 

18,335. Grass Tuse for the Smokine of CIGARETTES, 
W. Maish, Bristol. 

18,836. InpicaTinc the Hercut, &c., of Persons, R., 
E., and R. Watson, Bristol. 

13,337. MoREEN Fasrics, G. Falkenstein, Bradford. 

13,338. Toy, M. A. Briggs, Bradford. 

— Boots, SHors, and Crocs, G. M. Bell, Bred- 


ord. 
ao Heatinc Iron and Sreer, W. H. Willatt, 
ull. 
18,841. Gas Barrertes, P. Scharf, London. 
13,342. CommutaTor Brusues, J. V. Sherrin, London. 
13,343. CompineD Hames and Co.iar, C. H. Lehmann 
and J. H. Southcott, London. 
18,344. Stipine Winpow Sasues, W. Youlten, London. 
13,345. ARGAND Gas Burners, &c., M. J. Brown, 
mdon. 
13,346. FasTEninG Fish Piates, 8. A. Varley, London, 
13,347. Grinpinc Twist, J. H. Storey and H. J. Bam- 
ford, London. 
13,348. BRakE for PeRaAMBULATORS, &c., C. Pardoe, 
ondon. 
13,349, Steam Borers, H. Gourlay, London. 
13,350. EXTENSIBLE CuHasE for Type, &c., T. Jones, 


ndon. 
13,351. Damask WEAVERS’ Looms, A. J. Boult.—(0. 
Reiz, Germany.) 
— Last Stanps for Maxine Boots, W. Crewe, 
mdon. 
13,353. Strrrups, G. W. Sutherland, Liverpool. 
13,354. Fences or BARRIEBS, J. Sjistrém, Liverpool. 
18,855. Liqguip Meters, W. Kneen, London. 
13,356. EnGrne Pistons, E. Doubtfire, G. Webster, and 
A. Jackson, London. 
18,357. TaPERING TuBEs of Iron, &c., W. Pilkington, 
London, 
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13,358. Maxine Piares from an ALLoy of CoprEer and 
Nicke, H. H. Vivian, London. 

13,359. Extraction of Corrger from Orr, H. Doetsch, 
London. 

13,360. Maxine Exvostves, T. Chandelon, London. 

13,361. Fotpine Seats for Tagarres, &c., E. Schlosser, 
London. 

18,362. Sanrrary Towet, A. A. Attree, London, 


17th September, 1888. 


13,363. NeepLe Tareaper, W. J. Ford, Deptford. 

13,364. Supptyinc Water for Stream Borvers, J. E. 
Slack, London. 

13,365. Sewine, Z. T. French and W. C. Meyer, 
London. 

13,366. Sewrnc Boots and Sxogs, Z. T. French and 
W. C. Meyer, London. 

13 367. Excuancre for Comix, A. Harris and G. F. 
Verini, Live Ll. 

13,368. Loose =~ Looms, 8. Webster and W. W. 
Austin, Bradford. 

— Grains’ Dryers, A. Biittner and C. Meyer, 

r! 


13,370. Macuines for Maxine Briquetrss, T. C. Faw- 
cett, Halifax. 

13,371. Bacs used for SHootine, &c., E. I. Saywell, 
Nottingham. 

13,372. Lamp Wick Hovpers, W. Garner, Sheffield. 

13,373. Branpinc Soap, F. W. M. Bateman, London. 

—~ Sream Borers, T. Blanford, Corbridge-on- 

yne. 

13,375. Sprxrpue-privinc Apparatvs, J. Henson and 

G. Bailey, Halifax. 


13,377. Frre-escape Lapper, C. Tatam, Louth. 

13,378. T\YPe-pDIstRIBUTING MacuineRy, R. Winder, 
Liverpool. 

13,379. Pupes for Smoxinc, W. F. Norman, Longden- 
dak 


e. 

13,380. Automatic Gate for Protectinc WELL Hoies 
of Lirts, J. T. Pickering and E. W. Sant, Stockton- 
on-Tees. 

13,381. Power Loom and other Snutrues, J. Campbell, 


undee. 

13,382. AvromaTic GuaRpD for Trams, &c., H. J. and 
and L. W. Turton, Birmingham. 

13,383. Expanpinc, &c., Apparatus for Pistons, J. E. 
L. Ogden, Goole. 

13,384. O1 Lamp, &c., Burners, T. and A. E. Penn, 
London. 

13 385. AuToMaTic Apparatus for SaLe of Goons, W. 
J. Alldred, London. 

13,386. Primary Licuts, E. Robbins, London. 

13,387. Cuina Gravy Disues. The Worcester Royal 
Porcelain Company and E. P. Evans, London. 

43,388. Feepinc WarTer into S1eam Borers, J. Mur- 
rie, Glasgow. 

, 89. ATmospHERIC Gas Burner, D. H. Saul, Lon- 
on. 

13,390. Sarety Brive Bits, L. P. Britt, London. 

13,391. PREVENTING Purses being SToten from the 
Person, E. C. Whitlock, London. 

13,392, SHEDDING Motion for Looms, J. Bancroft and 
J. Garstang, London. 

13,393. SeLr-rLusHinc Apparatus for Privigs, R. 
Hocking, London 

13,394. ScHoot Desks, T. Blezard, London. 

13,395. Construction of Ovens, T. Allinson, London. 

13,396. Protectinc APPaRaTus used in the Makinc of 
SULPHITE CELLULOsE, F. Salomon and H. Briingger, 
London. 

13,397. Crock Diat with Transparent Hanns, E. I. 
Redgrave and C. Bordes, London. 

13,398. Measurinc Distances, F. Weldon, London. 

13,399. Stoprerinc Borties, R. Haspell, Sydenham. 

13,400. Gas Lamps with Lens ATTacnMENT, A. Gerken, 
London. 

13 401. Construction, &c., of Greensouses, C. J. 
Henderson, Waltham Cross. 

13 402. Seconpary Batrertes, 8. A. Varley, London. 

13,403. Stoppinc, &c., of Tramcars, E. Charnley and 
J. Milnes, London. 

13,404. Revier Vatves for Avtromatic STEAM BRAKEs, 
C. T. Brown, London. 

13,405. DovusBLe-BLast BeLLtows, W. and J. Baxter, 
London. 

13,406. Sicnts for Frre-anms, J. W. Carver, London.— 
(Date applied for under Section 103 of the Patents, 
&c , Act, 1883, 17th February, 1888.) 

13,407. Apparatus to MasTeR Runaway Horsgs, A. 
Assorati, London. 

13 408. Toy Paracuutses, W. T. Gibbs, London. 

13.409. Inonrne Macuines, J. Gamgee, London. 

13,410. Drivise Putters, R. Hornsteiner, London. 

13,411. Apsustine the Tension in Rore Drivine Gear, 
R. Hornsteiner. London. 

13,412. Comps, H. Tandy, Birmingham. 

13,4138. HorsesHoes, 8. Proctor and W. Whitehead, 
London. 

13,414. Gas Motors, A. J. Boult.—({Larrivée and 
Aengenheyster.) 

I &zoprers for Borries, W. W. Walker, Liver- 


pool. 

13 416. Hosiery, &c., A. Green and A. W. Willmott. 
London. 

13,417. Openinc Cans, W. P. Thompson.—(7. Elcoate, 


Spain. 
13,418. Repeatinc Fourinc-riecrs, A. J. Boult.—(L. 
Colombier.) 
13,419. Paper Cutters, C. K. Pickles, London. 
13,420. Macnine for NumMBERING CHEQuEs, J. Phillips, 
13,421. DecoraTiInc PerRaMBULATORS, E. Savage, 
London. 
13,422. Fire-pamp Inpicators for Mines, J. Pitkin, 
mdon. 
13,423. SanpDBLast Apparatus, R. N. Coldwell and J. 
Davis, New Barnet. 
13,424. Fires for Reoister or Doc Sroves, F. J. 
Baynes, London. 
13,425. Gas Encines, W. von Oechelhaeuser, London. 
13,426. Securinc Corks in Botries, L. Dove, London. 
13,427. Steps, C. Pilgrim, London. 
—. Wacruinc Grasses, TumBLERs, &c., W. Burley, 
mdon. 
13,429. Sort-ritrinc Hats, J. R. Kelsey, London. 
13,430. Cowts for VentTiLators, &c., C. Merchant, 
London. 
13,431. Licntinc Gas Lamps, C. Faustmann and N. 
Mathias, London. 
ee for OutstpE Buinps, J. M. Siddell, 
mdon. 
13,433. Bouts and Bars, 0. R. Butler, London. 
— CLeaninc Steam Borrers, J. 3. Roake, Lon- 
on. 
13,435. Rotter Burwp Rack Putters, G. Hatton, 
London. 
13,436. Secr-acTinc Titter, G. Prince, Leeds. 
13,437. Pouzzie used in ApveRTisinec, G. Fisher, New- 
castle-upon-Tyne. 
13,438. Disso-vinc Fan and Tixter, T. H. Edmonds, 
Totnes 
13,439. Boxes, Trunks, &c., W. de C. Prideaux, 
Somersetshire. 
13,440. Loopep and Cut Pitre Carpets, G. W. Naylor, 
and 8. Z. Lloyd, Kidderminster. 
13,441. Lamps, R. Oakley and G. T. Tugwell, London. 
13,442. Governor for Steam Encines, F. Smith, 
Salford. 
13,443. Gauces, H. Dalgety, London. 
13,444. Ware Leap, N. K. Morris, London. 
13,445. Automatic Doucue, M. Wright, Derbyshire. 
13,446. Umprevyas, J. B. Chassaing, London. 
13,448. Reoutatinc Firow of Water, A. Caldwell, 


Glasgow. 
13,449. Buiast for SmrrHs’ Heartus, W. Johnson, Lon- 
n. 
13,450. Pistons for Steam Enoines, E. Davies, Lon- 
on. 
13,451. Removine Tops of Cookep Escs, M.G. Painter, 


— Alpixc Procress of Vruicies, C. 8. Snell, 
tas‘. 





ee. Loap Line Gaver, A. and W. Saunders, 


mdon. 
18,454. Dust ExcLtuper for AxLe Bearinos, H. J. 
orriss, London. 

18,455. Iron, A. E. Alexander.—(Z. D. Chapin, United 
States.) 

13,456. WaTerPRoor, &c., Garments, J. J. Byers, 
London, 

18,457. Rorary Enoines, J. C. Robertson, London. 

18,458. VentiLators, J. W. McKinnon, London. 

ae. Seanne for Sewine Macuines, E. F. Briggs, 

naon. 

18,460. Ratts of Tramways, I. Fuzzey, London. 

13,461. PeRampBucators, E. J. T. Digby, London. 

13,462. PHospHoric Acip, C. Glaser and C. F. W. 
Dambmann, London. 

13,463. Nats, Braps, &c., G. H. Moate and J. M. 
McKinnon, London. 

13,464. Caarrs, Sroots, Tastes, &c., G. R. Wells, 
London. 

13,465. Apparatus for Savina Lire, H. J. Robson, 


mdon. 

13,466. Piston Packinc Ruxoes, J. DP, Churchill, 
ondon 

13,467. Burrons, L. Dreichlinger, London. 

13,468. Covptines for RatLway VEHICLES, J. Clarridge, 

sen., and J. B. Pickard, London. 
13,469. Picket Fences, P. Miles, London. 
13,470. Burtprne of Stacks of Corn, K. McKenzie, 


Glasgow. 
13,471. Hypravciic Puncainc Macatines, W. Arrol, 
iw. 
13,472 PortaBLe Hanp Rest for Cierks, J. T. Knox, 


Glasgow. 

13,473. Evecrric Primary Batreriges, J. and J. V. 
Sherrin, London. 

13,474. ALLoyinc Metats with ALuminium, W. A. 

dwin, London. 
13,475. ComBrnep LepceR and Britt Book, C. L. 
y, London 
— Gerocrapny, J. Crofts and G. Collis, 
ndon. 

13,477. Gas Lamps, G. Porter, London. 

13,478. Veneers, J. B. Wilson and L. Constantine, 
New York. 

13,479. Screws and Nuts, A. G. Dawson and F. E. 
Adams, London. 

13,480. Forcinc Prastic Materiats through Drs, 
W. 8S. Smith, jun., London. 

13,481. DeLiverinc Apparatus, H. Schloesing and B. 
Dégremont, London. 

13,482. Fioatinc Turrets, A. J. Boult.—(4. ron 
Hoorebeke, Belgium.) 

13,483. ApverTisino, 8. Wade, London. 

13,484. Horstrnc Biockxs, W. P. Thompson.—(4. M. 
Kerr, United States.) 

13,485. Heatinc Water, &c., U. F. Seward and H. G. 
Walton, Liverpool. 

13,486. Steam and other Enorines, H. H. Lake.—(E£. G. 
Shortt, United States.) 

13,487. Joint for Boxes, H. H. Lake.—(H. L. Beach, 
United States.) 

13,488. Pusu Butrron TeLerHones, M. C. Greenhill, 


ndon. 
13,489. TRavELLERS’ Tea Service, P. A. Staley, 
mdon. 

13,490. WasHinc Macutyes, W. Shedlock, London. 

13,491. Apparatus for Compressine Hay, J. E. Leuty, 
London. 

13,492. ILLUMiInaTING WatcH Facegs, O. A. Berend.— 
(C. Sevecke, Germany.) 

13,493. TREATMENT of Ores, E. Fielding and E. Hodges, 


13,494. HoLtow PeRForRATED Lacino Button, E. Revol, 


aris. 
13,495. SuuttLes, H. Weissenburger, J. Elsas, and P. 
L. Kobertz, London. 


19th September, 1888. 


13,496. WaTERING-cans and VaLves for Samz, M. Negro, 
London. 


Plymouth. 

13,498. Clasps and Fasteners, J. L. Crawford, Glas- 
gow. 

13,499. GasHOLDERS, F. C. Suggate, Crewe. 

13,500. Lirr or ELevator for Letrers, G. Konstantin, 
London. 

13,501. ManuractureE of Corps, E. Bradshaw, Notting- 


am. 

13,502. SzamMLess or WeELDLEss Tupes, J. Hudson, 
Birmingham. 

13,503. Drivinc Tapes, G. H. Green and T. Slingsby, 
Bradford. 

13,504. Stanps for Disptayisc Corsets, J. Goodwin, 


ndon. 
ot Gas Pire Hooks, T. White and J. Beal, Shef- 
e 


13,506. Feep-waTrerR Heaters and ConDENSERS, C, A. 
Knight, Glasgow. : 

13,507. InpicaTinc Amount of Fares in Trams, &c., F. 
Hornby, Liverpool. 

13,508. WaTer-supp_y Apparatus for Batus, J. Shanks, 


Glasgow. 

13,509. Cisterns for WaTEeR-cLOsETs, J. Shanks, Glas- 
gow. 

13,510. ORNAMENTS made of Eco Sue ts, W. C. Verity, 


ndon. 
— MovustacHE Trainer, O. Schultze, Birming- 
m. 
13,512. Prorettrnc and Sreerine Suips, J. Goudie, 
Hartlepool. 
13,513. Brusnine Carpets, J. Smithers, Kingston-on- 


ames, 

13,514. SrreTcninc TextTiLe Fasrics, J. Hawthorn 
and J. P. Liddell, Manchester. 

13,515. MERRY-GO-ROUND Mortors, &c., W. R. Harris, 
Manchester. 

13,516. Formine Sanp Cores for MovuLpinc Purposss, 
. Frankland and W. H. Summerscales, Halifax. 

13,517. Catcu for Locks, E. T. Smith, Birmingham. 

13,518. Herts for Boots and Snogs, C. Wilton, 
London. 

13,519. E.ecrric Motor, F. Teague, London. 

13,520. Button Fastener, 8S. Herzbach, Liverpool. 

13,521. PHotocraPHic SENsITISED Paper, H. J. Shaw- 
cross, Liverpool. 

13,522. Matrresses, Soras, &c., E. R. Billington, 
Liverpool. 

13,523. Canpcesticks, J. Smith, Birmingham. 

13.524. Grapinc and Ree vine Straw Brain, D. Brown, 
United States. 

13,525. WaLt Papers, W. Ralston, London. 

13,526. ConverTiBLE Winpow Sasnes, J. Twichin, 
London. 

13,527. Sounp SicNatiinG at Sea, J. Stevenson.—(A. 
Lacanan, France ) 

13,528. ComprnaTion Pencit and Psncit Houper, 
V. M. R. Oliver. London. 

13,529. ELectric Meters, A. Reckenzaun, London. 

13,530. Swircn Hoipex for IncanpEscenT Lamps, C. E. 
8. Filbert, London. 

13,531. Winpow Sas# Fasteners, H. C. R. Sharman, 
London. 

18,532. Or. Lamps, H. C. Carver, London. 

3,533. Reorstertnc Apparatus, J. 
London. 

13,534. SaccHaRtne Liquors, J. Grass, G. C. Heile- 
mann, and O. Ohme, London. 

13,535. FLower Pots, C. A. Lewis, London. 

13,536. Paint Brusnes, W. J. Howcroft. 

13,587. Protectinc the Hanps from Insury when 
Orentnc STOPPERED Bort ves, J. Hewson, 
London. 

13,538. Lamps for Burnino Pararrin, H. Seel and T. 
T. Downes, London. 

13,539. Locks, G. T. Wooldridge, Bedford. 

13,540 Burners for Heatinc Lime Kixns, &c., 8. de 
la G. Williams, London. 

13.541. Iygacers, T. Chase, jun., London. 

13,542, InDIA-RUBBERS, J. C. Mewburn.—(La Société J. 
and J. Schoenfeld Freres, France.) 


Spielmans, 





18,543. Curtina Gioves, J. Whitby and J. Sutton, 

London. 

18,544. Boots and Suogs, M. L. Lion, London. 

18,545. CanpLe Lamps, R. J. Seabury.- (H. D. Lovis, 
United States.) 

13,546. Exastic Stockine, E. Lucas, London. 

13,547. Tanninc Hipes and Skins, J. Y. Betts, 
London. 

13,548. ComBinep Enve topes and NoTepaPer, C. N. H. 
Manby, London. 

18,549. Arminc or Drrectinc Orpnance, H. H. Gren- 
fell, London. 

13,550. Taps or Vatves, W. T. Lambert and E. J. 
White, London. 

13,551. Cop Liver O11, J. Wilson, London. 

18,552. Acip Bases for AeRaTeD Waters, H. §, Car- 
penter, London. 

13,553. ArFIXaBLE TaBLE for DravGuTsMEN, F, Wenzel 
and W. Cronemeyer, London. 

13,554. Swine with MovaBLe Ficures, F. A. Sommer, 
London. 

18,555, FotpaBLe Bepstreap, F, Wenzel and W. Crone- 
meyer, London, 


20th September, 1888. 


13,556. Burnina and Cootine Hypravtic Line, J. H. 
W. James, Liverpool. 
18,557. Pumps for Ratsinc Fiurps, J. 8. Warburton, 


Grays. 

13,558. PRESERVING Fresa Fruit, W. 8. Mackie, 
London. 

18,559. Cuains for Bicycies, &c., J. Appleby, Bir- 
mingham. 

13,560, Water Gavce Firtines, J. A. Rowe, North 
Shields, 

13,561. Cummyey Pieces, J. B. Gamlin, Bridgwater. 

13,562. Sewer Pipes, J. Hartford, Dublin. 

13,563, Coat Vase Foot, E. Bates, Wolverhampton. 

13,564. Ware Weavinc Macnines, A. Paget, Lough- 
borough. 

13,565. SEPARATING GRANULAR PULVERULENT, J. Hig- 
ginbottom, Liverpool. 

18,566. Game of Cuance, H. A. Hill, Liverpool. 
13,567. ConTROLLING the DiscHarGe of Warer, C. L. 
Braithwaite, jun., and L. Braithwaite, Live a 

13,568. Neckties, W. Rockliffe, Newcastle-on-Tyne. 

13,569. Smatt Ware Looms, E. Hodder and O. Bullock, 
Salford. 

18,570. INpicaTING Movements of Points on RaiLways, 
8. T. Dutton, Worcester. 

18,571. InricaTor for SurcicaL, &c., Purposes, V. L. 
Watts, Dublin. 

13,572. Nam or Tack Extractor, W. A. Jack, 
Glasgow. 

13,573. Moutuprece for Cigarettes, F, Clark, Huccle- 
cote. 

13,574. Removat of Mup, &c., W. J. Howcroft, 
London. 

13,575. CaemicaL Fire-extincuisners, 8. B. Wilkins, 
Edinburgh. 

13 576. Umprettas and Parasois, F. Harman, 
Sheffield. 

13,577. FLower Hotpers or Supports, W. G. Parkin, 
Sheffield. 

-) Ancuors, J. E. Halland C. H. Morton, Shef- 
field. 

13,579. Se_r-curpinc GasHo.pers, A. Stokes, London, 

13,580. Leap Receiver, A. G. Bird, Wimbledon. 

13,581. Ansustine the Heicut of Music Cuatrs, C. J. 
Pritchard, London. 

13,582. Pressure Repucine Vatve, E. Lones and B. 
A. Webb, London. 

13,583. Fastenrnos for Fasrics, A. Nicholls, G. R. 
Bunnett, and E. C. Fache, London. 

13,584. ELecrricat TeLu-TaLe, E. Meyer, Glasgow. 

13,585. Brick, J. H. Coulter, London: 

13,586. VaLve Geak of Steam Enoines, T. W. Baker, 
London. 

13,587. ApJusTInG WrisTBanps of Sairts, W. J. Player, 
London. 

13,588. OpeninG and CLeanino Cotton, T. and 8. Buck- 
ley, London. 

13,589. Hyprautic Lirts, 0. L. Jackson and J. Black- 
burn, London. 

13,590. Money Evector, J. Hanson, London. 

13,591. Fastenincs fer Doors, H. Garland and R. 
Holdsworth, Liverpool. 

13,592. ToweELs, F. Leake, Philadelphia, U.S.—({Date 
applied for urder Section 103 of Patents, &c., Act, 
1883, 2lst February, 1888.] 

13 593. Enornes, E. J. Miller, London. 

13,594. Fasric for Curtains, Messrs. L. Legendre, 
Mahieux, and Hennequin, London. 

13,595. TREATMENT of Sucak So.vtions, J. G. Lorrain, 
London. 

13,596. Apparatus for Recervine Corn, I. E. Clifford, 
London. 

13,597. Betts and Currs, G. Shepheard and H. F. 
Holman, London. 

13,598. ELecrric Motors, R. R. Hutchinson, London. 

a Apparatus for Sprrat Turnino, E, Cutlan, 

ndon. 

13,600. Lasts, J. Eyre, London. 

13,601. Steam Boiters, H. Gourlay, London. 

13,602. Neck Banp, P. A. Newton —(&. V. A. Steen- 
berg, Denmark.) 

13,603. Dicoinc Macuing, P. A. Newton.—(P. J. Lar- 
sen, Denmark. 

13,604. INDIA-RUBBER CHEST Expanpers, J. Burbridge, 


on. 
13,605. ApsusTABLE Lavatory Basin, H. P. Monckton, 
London. 
13,606. Strinaine of Racket Bats, C. W. Tillbrook, 
mdon. 
13,607. PortaBLe Domestic Fire-escaPe, R. A. Brockie, 
mdon. 
“ee Corn-sHoots, E. H. Harling and C. B. Aird, 


ndon. 

13,609. Corn-oPpERATED Macnines, E. H. Harling and 
C. B. Aird, London. 

13,610. Gas Lamps, H. H. Lake.—(N. H. and A. B. 
Shaw, United States.) 

13,611. Vacuum Apparatus, J. B. Alliott and H. 8. 
Firman, London. 

13,612, ONE-cYLINDER CompounpD Enoines, E. Davies, 


ndon., 

13,613. WHeets for Rattroap Venicies, P. A. Atris- 
tain, London. 

13,614. Spryninc Macuinery, J. C. Mewburn.—(A. 
Noel, France.) 

13,615. Cases for Ecectric Batreriegs, G. B. Satterlee, 
London. 

13,616. Cut-orr VaLve for Syrinces, &c., J. M. Bell, 
London. 

13,617. GLoves, M. Wedlake, London. 

13,618. Sewinc Macuiyes, E. Fletcher and G. W. 
Hills, London. 

13,619. Covers for Oren Vesseis, A. A. Robinson, 
London, 

13,620. Furnaces, R. Parkinson.—(Partly communi- 
cated by J. Moffat, North Queensland.) 

13,621. ELecrric Meters, 8. Z. de Ferranti, London. 

13,622. Measurinc Evecrric Currents, 8. Z. de 
Ferranti, London. 

13,623. UmBrewvas, J. B. Seel, London. 

13,624, Temperine, &c., Orpnaxce, H. 8. Maxim, 

mdon. 

13,625. Firtertnc Apparatus, H. H. Leigh.—(B. £. 
Gasquet and A, de Gaulne, France 

13,626. Canpies, C. Wells and R, E. C. and M. H. C. 
Shann, London. 

13,627. Inkstanp, C, Wells and H. Eschon, London. 








Gas Consumption.—Whilst the year 1887 showed an 
increased consumption of 4} per cent., the increased 
number of comsumers was only 1°69 per cent.; and 
taking the period of five years ending 1887, whilst 
the increased gas consumption was over 21 per 


cent., the gas consumers had increased 8°08 per | 


cent, 


SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


394,841. Process or Propucine SuLpHuric Ayuy- 
DRIDE, EF. Hanisch and M. Sch er, Hawborn, 
Prussia, Germany.— Filed March 81st, 1888, 

Claim,.—The process herein described of producing 
sulphuric anhydride, which consists in ucing the 
volume of a gaseous mixture of sulphurous acid and 









ULL 








oxygen by compression, and subjecting this mixture 
under pressure to the converting action of a suitable 
contact-surface at red heat, substantially as set forth. 


.966. Harrow, J. W. Dobyns, Wood Lawn, Va.— 
Filed February 18th, 1888, 

Claim.—The combination, in a harrow, of the central 
longitudinal draft rod composed of the sections M and 
E, connected at their meeting ends by the hooks P 
and F, having a nut on the threaded rear end of the 
section F, and the draft hook N at the front end of the 
section M, the two similar harrow frames K, having 
the shape of right-angled triangles with their right 
angles inward, connected to the section M by the 
eyes L, near the front and rear ends of said sections 
provided with suitable depending harrow teeth, and 
on their upper surfaces with the weights O, and the 








similar triangular harrow frames AA, provided with 
suitable depending teeth (connected to their side rails), 
and a handle I, rising from each at correspond 
points, connected to the rear portion of the section 
of the draw-bar by the eyes D, and to the outer rear 
corners of the harrow frames K by the hooks Q, which 
have shanks R, passing through openings in said 
corners and engaging nuts on their inner threaded 
ends, and the hooks H, which have shanks G, passing 
through openings in the apices of the corres a 
frames A and engaging nuts on their inner thread 
ends, substantially as specified. 


384,975. Arparatcs FoR WeLpine Tuses, J. Hemp- 
hill, Pittsburg, Pa.—Filed February 15th, 1888 

Claim.—(1) In an apparatus for welding tubes, the 
combination of an anvil for supporting the tube or 
cylinder and a steam hammer operative within the 
cylinder, substantially as set forth. (2) In an — 
ratus for welding tubes, the combination of a movable 
anvil for supporting the tube or cylinder and a steam 
hammer operative within the tube or cylinder, sub- 





stantially as set forth. (8) In an apparatus for weld- 
ing tubes or cylinders, the combination of an anvil 
having clamping arms hin thereto and a steam 
hammer operative within the tube or cylinder, sub- 
stantially as set forth. (4) In an apparatus for weld- 
ing tubes or cylinders, the combination of an anvil 
for supporting the tube or cylinder, a steam hammer 





operative within the tube or cylinder, and a heating 
furnace in the line of movement of the tube or cylinder 
' along the anvil, substantially as set forth. 
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THE HARDENING OF HYDRAULIC CEMENTS 
FROM A CHEMICAL POINT OF VIEW. 
No, IL. 


Tue next constituents of hydraulic cements which call 
for our attention, as they are always present, are alumina 
and iron; and, considering the behaviour of these sub- 
stances when mixed with various molecular proportions 
of lime, and placed under the same treatment as we have 
assumed the mixtures of silica and lime to have been 
submitted, Le Chatelier has come to the following 
conclusions :—Mixtures of alumina (Al,0O,) and lime 
(CaO), when treated in the proportions represented by 
the expressions, Al,O,, CaO; 2Al,0;, 3CaO; and 
Al, O;, 3Ca 0, yield in each case crystalline compounds 
corresponding in composition to the proportions taken. 
All three set like plaster when they are pulverised and 
mixed with water, but all decompose in excess of water, 
and when the excess is considerable, they may be com- 
pletely dissolved. It is, however, noteworthy that in the 
presence of free hydrated lime, as is the case in wetted 
cements, there is one hydrated aluminate of lime with a 
composition approximating to Al,O;, 4CaO, 12H, 0, 
which may be formed; it is, moreover, a stable compound 
under such conditions, and being but slightly soluble in 
water, soon yields supersaturated solutions and spherulitic 
groups of crystals. Mixtures containing less lime than 
the compound Al, O;,CaO would not be met with in 
cements, whilst those containing more lime than the four 
molecules of CaO behave as mixtures of free lime with 
the aluminates, and slack and fall to powder like quick- 
lime, so are out of the question as regards the hardening 
of cements, 

The compounds formed by heating mixtures of iron 
oxide (Fe, O;)and lime do not require much consideration 
on our part, as they all slack when mixed with water. It 
is noteworthy here that mixtures of alumina, iron oxide, 
and lime in the proportions Al, O., Fe, O,, 3CaO are 
much more fusible than any mixtures containing only 
alumina and lime, or iron oxide and lime. The presence 
of magnesia appears to modify, and in large quantities to 
arrest, the activity of the lime compounds towards the 
action of water, and consequently to reduce their tendency 
to slack. 

Turning our attention to the more complex com- 
pounds which we may expect to encounter in hydraulic 
cements, silicates containing different bases in one 
compound suggest themselves. The number of these 
compounds is very great indeed, and they have not been 
thoroughly investigated as to their behaviour under the 
conditions with which we are now busying ourselves. 
Anyway, it is certain that the large class of silicates 
which form glasses when heated should not be found in 
cements, and, therefore, this restricts us to more basic 
silicates, containing iron, alumina, lime, or magnesia, in 
various molecular proportions, All of these which have 
been investigated up to the present time prove to be 
inactive towards water after previous heating (Joc. cit.). 

We may now take into consideration the cements them- 
selves, and applying the knowledge we have obtained in 
the above investigations, we shall be able to recognise those 
different constituents, if they are present, by their charac- 
teristic appearances, or their special chemical behaviour, 
or by both. Selecting Portland cement as a representative 
hydraulic cement, and examining it in the burnt state, it 
is found to consist to the greatest extent of crystals of a 
calcium silicate, approximating in composition to 
Si0.3CaO, imbedded in a mass possessing crystalline 
properties without any well-defined crystalline form, and 
varying in colour from yellow-red to greenish-brown, 
consisting of complex silicates of iron and aluminium. 
Besides these there are generally present a few crystals 
similarin shape tothe SiO, 3Ca0O, but possessing properties 
and composition approximating to SiO,2CaO. It is 
supposed that these two silicates are capable of forming 
crystalline intermediate products, the properties of which 
depend on the predomination of one or the other of these 
silicates. Some aluminate of lime is also presumedly 
present, while a silicate recalling Wollastonite is found 
from time to time, more especially in cements which have 
not been sufficiently burnt. The examination of Portland 
cement undergoing change, in water, or of briquettes 
which have hardened under water during several months, 
in both cases in the absence of carbonic anhydride indicates 
that the main visible change is the slow production of 
calcium hydrate, which is present in large crystals on 
account of the gradual and steady growth of the crystals ; 
but this readily visible change is accompanied by the for- 
mation of the extremely attenuated crystals of hydrated 
calcium silicate. This silicate is far less soluble in water 
than the hydrate—more correctly called hydroxide, ac- 
cording to recent chemical siiabenthibae--4uk isconstantly 
forming supersaturated solutions and crystallising in 
minute attenuated prisms, but on account of the slight 
solubility this change would be exceedingly slow,and would 
account for the length of time required for the hardening 
of hydraulic cements. In addition to these two compounds 
some spherulites of hydrated calcium aluminate are 
—s produced during the action of water on this 
cement. Butiron takesno partinthe reactions. From these 
observationsit isevident that'Portland cementconsists essen- 
tially of the calcium silicate SiO, 3Ca0, and that this silicate 
is produced during the baking by the direct combination of 
silica and lime, that these substances are brought into 
contact by the fusion of the complex silicates of iron 
and alumina which become fluid and aid the movements 
of non-fiuid particles of silica and lime, and consequently 
bring them frequently in contact, and so make their com- 
bination possible. On cooling, the complex silicates form 
the matrix of the crystal, and on mixing with water they 
undergo no apparent change. The hardening is therefore 
mainly caused by the decomposition of the tricalcium 
silicate in the manner already described, and the subse- 
quent formation of the very minute attenuated crystals 
ot hydrated calcium silicate throughout the mass, assisted 
possibly bythe similar production and crystallisation ‘of 
hydrated calcium aluminate, 





A word or two on the proportions of the different con- 
stituents which should be employed in the manufacture 
of Portland cements will not be out of place here. Bear- 
ing in mind firstly the requirements, namely, tricalcium 
silicate, some complex silicates of iron and alumina, and 
tricalcium aluminate with any excess of alumina ; and 
then the detrimental factors, free lime and dicalcium 
silicate, we can arrive at a safe conclusion as to the pro- 
portion of the important constituents which should guide 
the manufacturer in mixing his materials for the pro- 
duction of good Portland, or in fact any artificial stone 
cement. Lime must be regarded as the ruling con- 
stituent, and if magnesia be also present this must be 
calculated with the lime. The molecular proportions of 
lime and magnesia employed ought not to exceed a 
maximum of three times that of the silica and alumina 
present, as represented by the expression 

SiO, + Al,0, : 3(CaO + MgO), 

nor be less than three times the available silica. Mixtures 
containing more than the maximum amount of lime are 
very liable to contain much free lime, and will slack with 
water, whilst mixtures containing less than the minimum 
amount of lime will produce excess of dicalcium silicate 
and give rise to spontaneous disintegration. It must, 
however, be remembered that these proportions are 
intended to refer to the constituents which may reason- 
ably be expected to take part in the changes produced 
during the baking, and it must be borne in mind_ that 
only the smallest particles of the materials can be relied 
on as undergoing the necessary chemical changes, and 
these only when all facilities for bringing them in contact 
are at hand. For which purpose fine pulverisation and 
intimate mixture arevery favourable; it will be well under- 
stood that in different manufacturing districts with dif- 
ferent materials to work on, the proportions used will have 
to be varied. For example, where the material is hard 
and the expense of fine pulverisation too great, the 
material employed will contain a larger proportion of 
coarse particles than would be found in materials pre- 
pared from softer rocks ; therefore the coarseness of the 
particles, and the consequent partial inactivity of the con- 
stituent or constituents contained in the coarse material, 
must be taken into consideration when arranging the pro- 
portions to be employed. In all cases it is better to 
avoid excess of lime in the preparation of Portland cements. 
As instances of the Jocal variation in these proportions we 
may quote some illustrations from Le Chatelier’s paper. 
The following four are Portland cements of good aine 
manufactured in France. 


Proportions of lime on the basis of 


Locality of manufacture. the above maxima and minima. 


Maximum. Minimum, 
si i ee SEO a OS 
DS.. 6 acne ee SS) SE ao a ee 
Frange ee aeons, | ere 
MONE — aside (akg, eis naw 1B nod, to ee 

The following proportions produce pulverulent cements :— 
eee ERS eer = eee ae 
Desvres... . «. 2°60 


Whilst the following yields a cement which slacks ener- 
getically :— 

St eae: | athe ” 
The last three examples illustrate the influence the 
proportion of lime exerts on the character of the resulting 
cement. 

A little free lime is always produced in the preparation 
of Portland cement; owing to the variation in the size of 
the particles of the material employed, some of the large 
particles of limestone will escape combination, and will 
consequently burn to lime; and although this lime is 
formed in very small quantities, nevertheless it is of 
great importance to eliminate it. This may be effected 
by sprinkling the mills with gypsum while grinding 
the as cement, under which circumstances the heat 
eg by the friction of the grinding is sufficient to 

rive off the water from the gypsum, and the aqueous 
vapour produced in this manner slacks the free lime. Or 
the ground cement may be exposed to the air to slack the 
few particles of lime. 

It will be well here to note the transformations which 
accompany the baking of cementitious mixtures, including 
Le Chatelier’s observations. As the temperature rises, 
the changes may be assumed to succeed one another in 
the following order, but after the fusion all would be 
going on simultaneously, unless some are already com- 
pleted :—The first change will be simple loss of moisture, 
then dehydration and decomposition of the clayey 
matters, then decomposition of the limestone— 
calcium carbonate—then combination of the free lime 
with the silica and alumina from the clay, then the pro- 
ductionand fusionof easily fusible silicates and aluminates, 
and ultimately, the production of the more basic silicates 
and aluminates, which are the active elements of cements. 
These changes will be more or less complete as the baking 
is more or less advanced, the final limit being when all 
affinities are satisfied as far as possible. Hence, the final 
product of a complete baking with excess of silica will be 
a vitreous mass; with increasing quantities of lime, it will 
contain at first mono-calcium silicate, then di-, and, ulti- 
mately, tri-calcium silicate; then, both silicates and alumi- 
nates, and finally, if excess of lime has been used, tri-cal- 
cium silicates and aluminates mixed with free lime. The 
result of incomplete burning is obvious, and need not be 
enlarged on by us. It must, however, be remarked in 
following the above description of the changes produced 
in baking, that the crucial point as regards the production 
of Portland cement takes place above the fusion point of 
the complex silicates; and it is important to call attention 
to a fact we have already noted, namely, that mixed 
compounds of iron and alumina fuse at a lower tempera- 
ture than the corresponding compounds containing only 
one of these bases; therefore, if it is desired to economise 
the cost of the baking as much as possible, it is advisable 
to see that the mixture contains the proper proportions of 
iron and alumina. 

It will be scarcely necessary for us to enter into an 
account of inferior Portland cements, as from the account 
of the characteristics of the various possible components 








our readers will be able to understand their action from 
the standpoint we are taking. We shall therefore 
on to the quick-setting cements produced by the baking 
of natural mixtures, such as argillaceous and silicious lime- 
stones, the argillaceous being the most suitable for this 
urpose. These cements differ from Portland cements, 
inasmuch as the constituents are not so well proportioned, 
neither are the proportions so constant, and moreover the 
materials contain much more useless matter. They 
require no mixing, are burnt at a lower temperature—in 
fact, are only partially burnt; and as they contain free 
lime they require little pulverising. Their cost is therefore 
much lower than the Portland cement, but their quality 
and durability are also much inferior. In the burnt state 
they containa little tricalcium silicate mixed with free lime, 
and calcium aluminates and ferrates. They should be 
partially slacked before using, but a too prolonged expo- 
sure to moist air kills them completely. As we have 
already noted, the proportion of silicious or argillaceous 
impurities in a limestone determines whether it will pro- 
duce a cement or a hydraulic lime. 

Hydraulic limes differ from cements, inasmuch as they 
contain much free lime, and must therefore always be 
slacked before being used ; we can therefore see that such 
substances as calcium aluminates and ferrates would be 
useless in them, as they would become hydrated during 
the slacking. They should therefore consist of tricalcium 
silicate, and the limestones from which they are prepared 
should be silicious and not clayey. A certain amount of 
iron and alumina are, however, desirable for those reasons 
of economy of fuel already explained. It is evident that the 
hydraulic powers will depend on the percentage of tricalcium 
silicate produced, and the best hydraulic limes are prepared 
from limestones containing the proportions necessary forthe 
production of that compound, or about 16°6 per cent. of 
silica to 83°4 per cent. of calcium carbonate. For although 
such a limestone should produce tricalcium silicate alone, 
yet, owing to some of the silica escaping combination, 
there is also always some lime left free. The burning of 
the limestone is of course important, and the stronger it 
is the more complete is the combination of the lime with 
the silica, and consequently the hydraulic qualities of the 
product improve, whilst the power of slacking with water 
diminishes. Therefore, if the burning is carried very far, 
care should be taken to insure sufficient lime, and a pro- 
portion of 1SiO, to 4CaO is quite certain to leave an 
excess of lime ; but a ratio of less than three molecules 
of lime to one molecule of silica will result in the produc- 
tion of black nodules, or Vicat’s limited limes, which 
should be pulverised and exposed to the air for some 
considerable time, or other means adopted to insure com- 
plete hydration of the lime before being used, as other- 
wise the slacking will take place after use and be dis- 
astrous. They ii good hydraulic cements when the 
free lime is slacked. 

With less complete baking the slacking power in- 
creases, and the necessity for mechanical crushing dis- 
appears, but the hydraulic qualities of the cement also 
diminish. It is therefore advisable to prepare a hydraulic 
lime as hydraulic as possible, and to conduct the slacking 
with the utmost care. When speaking of the slacking of 
lime, it was remarked that steam was considerably more 
potent than liquid water in bringing about the disin- 
tegration of the mass; therefore in slacking hydraulic 
limes advantage should be taken of the heat produced by 
the hydration, in order to vaporise the water used in 
the slacking, and great care should be observed to protect 
the slacking mass from any external cooling influences or 
from loss of internal temperature. To slack moderate 
hydraulic limes will take a couple of days or so, superior 
hydraulic limes a week or so, whilst the black nodules 
will take months to slack. 

Insufficient slacking will produce a mass which will 
set rapidly, but in the long run will swell up and dis- 
integrate, whilst slacking at too low a temperature will 
result in the hydration of some of the calcium silicate, 
and hence render the product useless as a cement, for 
reasons to be explained hereafter. It will easily be seen 
that mixtures of slacked lime and puzzolanas, &c., are 
quite similar to the hydraulic limes in their chemical 
character, and consequently in their behaviour as cements 
also. As to the setting of these cements, the quick- 
setting hydraulic cements set in the first mstance un- 
doubtedly by reason of the formation of hydrated calcium 
aluminate, which, as we have seen, is very prone to 
supersaturation and spherulitic crystallisation, whilst a 
subsequent hardening possibly ensues owing to the slower 
hydration of the small proportion of tricalcium silicate. 
Hydraulic limes and mixtures of slacked lime and 
puzzolanas set according to their quality, but almost 
invariably on account of the formation of the hydrated 
calcium silicate. 

many examples of setting have now been referred to 
in this article that we may well see how Le Chatelier’s 
reasoning adapts itself to the various conditions. In 
plaster the only conditions we had to take into considera- 
tion were the adhesion of similar particles to one another, 
and we fully explained how that might produce a hard 
solid substance; therefore that explanation will serve also 
in the case of cements, as far as the formation and adhe- 
sion of the length in crystals of calcium silicate or alumi- 
nate are concerned; and we may safely presume that 
wherever these crystals come in contact or interlace that 
there we have the conditions necessary for the formation 
of a hard mass. But in cements we have, besides these 
simple conditions, some of a somewhat more complicated 
nature, for we have many different substances in the one 
mass, and so we have to take into consideration the 
adhesion of the particles of varying composition to 
one another. It is well known that some such sub- 
stances adhere to one another very firmly; for instance, 
crystals of barium silicate adhere so firmly to glass that 
it is frequently easier to break the glass than to detach 
the crystals. Wemay infer that calcium silicate will adhere 
to silica, and the use of silica in mortar would point to an 
adhesion of lime to silica, possibly aided by the minute 
quantity of calcium silicate produced ; for where silica has 
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no such affinity, as, for instance, in the case of calcium 
sulphate, we do not find it isadded to increase the tenacity 
of the mass. We may safely conclude that the consti- 
tuents of cements are such as will aid the adhesion of the 
particles ; this is important, as otherwise the particles of 
foreign matter would tend to make the mass fall to pieces. 
As it is, we have a lot of particles hanging together with 
intervening cavities. Now it is certain the adhesion of 
the mass will be stronger the more the different surfaces 
come in contact; and it is shown conclusively—in fact 
will be patent to all—that the long attenuated 
form of crystal we have so frequently referred to 
would be just the form best adapted to stretching across 
the interspaces and making contact with an opposite 
neighbour, whereas other forms of crystals would spread 
in all directions, and not make these necessary contacts 
so readily, if at all. This is important from the fact that 
to make cements set it is always necessary to add very 
much more water than is apparently required, and were it 
not that the crystalline form was such as is capable of 
making contacts, even in the presence of much water, the 
whole mass would simply -be reduced to a mud. The 
length of the crystals is therefore an important factor in 
the hardening of cements, and it must be remembered 
that the more perfect the supersaturation the greater will 
be the length of the crystals; therefore fine grinding, 
which increases the surfaces exposed, and hence the 
rapidity of solution, is also favourable to the hardening. 
We can now explain why over burnt plaster sets badly or 
not at all; the reason is that the anhydrous gypsum only 
hydrates slowly, and hence does not readily form super- 
saturated solutions. The crystallisation is thereforenormal, 
and the crystals grow large instead of attenuated ; the 
result is that surfaces for adhesion are much reduced, and 
the mass sets badly or not at all. Whereas the setting 
of quick setting cements is most likely due to a great 
extent to their porous nature, and the consequent rapidity 
of their hydration, which would be accompanied by super- 
saturation, &c. Another point of someimportance,and upon 
which much depends, is the number of centres from which 
crystallisation starts; the more these are multiplied the 
less will the crystals elongate, and the less favourable 
would the conditions be for hardening. It is probably 
for this reason that killed cements give such all results ; 
by the killing an infinite number of centres of crystallisa- 
tion have been started, and consequently the conditions 
are not such as will readily permit of supersaturation. 

In this article we do not presume to have in any way 
exhausted the subject, but simply claim to have set before 
our readers an explanation of the hardening of cement, 
which certainly seems worthy of consideration and 
attention. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


France: Lubricating oils in Marseilles—The United States 
Consul at Marseilles reports:—Russian competition in lubricat- 
ing oils has become most formidable and threatening to American 
interests. In 1887 there were imported into Marseilles 6559 
tons, or 1,605,780 gallons of lubricating oils, of which near 714 
per cent. came from Russia, 24 per cent. from the United States, 
and the remaining 44 per cent. from England, Germany, and 
Italy, though nearly a.: «f it came originally from Russia or the 
United States. The reasons giving Russian lubricating oils pre- 
cedence in French markets are that while American naphtha is 
far richer than the Russian in kerosene, the Russian crude oil 
contains more of the viscous properties essential to a good lubri- 
cator. Russian machine oils are therefore relatively cheaper 
than the American. The best American lubricating oils—say, 
of *915 density—are equal in quality to the best Russian, but 
while the best American oils cost here duty paid 17s. 24d. per 
ewt., Russian of equal quality can be had at 13s. 10d. per cwt. 
Such a difference in price is, of course, decisive. In all the 
lower qualities there is the same difference of value, and in 
addition the cheaper American lubricating oils are said to con- 
tain a trace of paraffin, which, when applied to machinery 
heated above 95 deg. Fah., forms a coating or glaze that inter- 
feres with perfect lubrication. On the other hand, American 
oils are reliable, uniform in quality, and well manufactured. 
This is not the case with Russian lubricating oils; they are pre- 
pared by a great many different mskers, more or less ignorant 
and inexperienced, and though called by the same name, and 
being nominally of the same grade, the quality is often uncer- 
tain and variable. Whatever superiority Russian lubricating 
oils possess over American at the same cost is due entirely to 
the superior viscosity of the crude material, and for which no 
skill in manufacture can compensate without unduly increasing 
the price. 

Germany : Iron industry for 1887.—The United States Consul 
at Cologne reports: In reviewing the condition of trade in 
general of Germany for 1887 there is little that can be reported 
ina very favourable light. Although towards the close of 1886 
and in the commencement of 1887 there were signs of improve- 
ment in some branches of industry—notably the iron—they 
were of no great or lasting importance, being due mainly to 
special causes. The demand in the American market for certain 
German products has been a great relief to this market in a 
time of need. The depression of trade in Germany may be laid 
to two principal causes: anxiety created in the public mind by 
the state of political affairs, and the excess of supply over 
demand. Our production of certain manufactured products 
has become somewhat alarming, and its evil effects are being 
seriously felt in some of the most important industrial centres 
of the country. Prices have been reduced to such a level that 
many factories are only working at half time, with a consequent 
dismissal of a large number of workmen. However, every 
advantage is given by the Government to encourage and increase 
the export trade of Germany, an instance of which is the iron 
and steel industry having received important concessions in the 
reduction of freights, &c. The condition of the iron trade during 
the past year has somewhat improved over that of the two 
preceding bad years, a result greatly brought about by the 
formation latterly of conventions among the manufacturers, 
which have had a tendency to strengthen and keep up 
prices. The production of pig iron in Germany during the last 
twenty years has made rapid strides, especially in latter 
years. The production in 1866 was 1,046,900 tons; in 
1870, 1,391,100 tons; in 1875, 2,029,400 tons; in 1880, 
2,729,000 tons; in 1885, 3,687,000 tons. In 1886, a year 
of depression, the production declined to 3,311,273 tons; 
but for the nine months of last year ending September 





30th the production was 2,849,491 tons, against 2,512,112 tons 
for the same period of 1886. The value of the pig iron pro- 
duced during the foregoing period was: 1866, £4,247,194, or 
£4 1s. 14d. per ton ; 1870, £5,242,275, or £3 15s. 44d. per ton; 
1875, £7,204,221, or £3 10s. 10#d. per ton; 1880, £8,052,793, or 
£2 19s. 1jd. per ton ; 1885, £7,932,388, or £2 3s. 3d. per ton. 
It will be seen from these figures that while the production in 
the last twenty years has more than trebled, prices have 
declined by nearly one-half. The following table shows the 
pad of blast furnaces and the quantity of iron produced in 
1886 :— 


No, of blast 
furnaces. Tons. 
East German group, comprising Silesia... .. .. .. 25 .. 878,867 
Middle German group, comprising Saxony and Thu- 
i x 9,959 


North German group, comprising Brandenburg and 
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North-Western group, comprising Rhincland and 
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South German group, comprising Bavaria, Hessia, 
Luxembourg, and Nassau 

South-Western 
Saarbruck 


8 .. 114,985 
62 .. 1,612,544 
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group, comprising Lothringen and 
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Total . gee 131 .. 8,811,273 
Of this production 1,685,439 tons consisted of puddled and 
spiegel iron, 835,578 tons of Thomas iron, 426,428 tons of 
Bessemer iron, and 363,828 tons of cast and foundry iron. 
The consumption of pig iron has also largely increased. 
In 1866 it amounted to 1,116,601 tons, in 1871 to 
1,820,274 tons, in 1876 to 2,078,490 tons, in 1881 to 
2,800,349 tons, and in 1886 to 3,605,599 tons. The imports 
of pig iron amounted in 1886 to 140,469 tons, in 1871 
to 440,630 tons; in 1873 to 744,000 tons ; since then the import 
has fallen off, and declined to 223,148 tons in 1885. The exports 
of pig iron, which in 1866 were 20,606 tons, rose year by year to 
1879, when they reached the maximum, 433,674 tons; since then 
they have fallen to 250,238 tons in 1886. Spiegel iron, one of 
the chief exports from this district to the United States, and 
exported principally to America, England, France, Italy, and 
Russia, to an amount averaging 100,(00 tons annually, is a pig 
containing manganese, is white and crystalline in structure, and 
derives its name from the specular and transparent surface of 
the crystals. When the manganese amounts to 20 per cent., 
the iron loses its specular surface, and assumes more of a silver 
bright granular appearance. Spiegel iron is made from ores 
containing from 4 to 30 per cent. of manganese, owing to which 
and its high percentage of carbon, it is used in the puddling and 
steel process. As the spathic iron ore of the Siegerland and its 
vicinity is rich in manganese, the manufacture of spiegel iron has 
become a speciality in Siegen. The price of the iron varies 
according to its percentage of manganese and the condition of 
the world’s market. Taking the standard amount of manganese 
at from 10 to 12 per cent.. the highest price paid was £13 5s. a 
ton at the end of 1872. The present price is about £2 10s. a 
ton. The spiegel iron exported to the United States from the 
Siegen district contains from 16 to 22 per cent. of manganese, 
and the price at the works is from £3 10s. 6d. to £3 14s. 6d. per 
ton. It will be seen that there is a large margin between the 
prices of former years and those of the present time, but since 
the formation of associations among the manufacturers in the 
Siegen district for the fixing of prices and the sale of spiegel 
iron, prices have not only been well kept up, but latterly they 
have advanced slightly. 

India and China: Sale of Swedish iron in.—The Swedish 
Ironmasters’ Association have, at the suggestion of the Board of 
Directors of the Swedish Association, assigned the sum of £417 
for the purpose of sending an agent to travel in India and 
China, to endeavour to push the sale of Swedish iron and manu- 
factures in the Eastern markets. 

Turkey: Agricultural implements in Aleppo.— Agricultural 
machines are of great importance in a country like the villaget 
of Adana, where population is scarce; reaping machines were 
introduced here about 1880, the first being American. The 
machine being approved, others soon followed. The first English 
machines came from Richard Hornsby and Sons, Grantham, 
whose reaping machines are excellent, but are relatively too 
heavy—about 12 ewt. As the animals in this country generally 
are weak, the farmers cannot use heavy machinery ; the reaping 
machine approved here is that made by the Johnston Harvester 
Company, of Batavia, New York,marked, the Continental No. 1, 
weighing about 64 cwt., and so being more suitable to the 
country. About fifty of these machines were sold last year at £28 
each, delivered in Adana. Up to the present about 600 reaping 
machines have been imported into this country, but many of 
them are not used. The difficulty here is the ignorance in the 
manipulation of machinery generally. When a nut or screw 
becomes loose people think that some serious damage has 
occurred, and abandon the use of the machine; and when parts 
of the machine get broken there being nobody on the spot 
capable of repairing the damage, the machine is at once dis- 
carded. Several attempts have been made to introduce agricul- 
tural machinery on a more extensive plan ; five years ago the 
Governor-General of Adana bought from J. and F. Howard, of 
Bedford, two locomotives with complete fittings, and one thresh- 
ing machine, which did not give the expected results, chiefly 
through the ignorance and incompetence of the men in charge. 
The machinery was soon abandoned and left to rust. Later on 
the Governor-General ordered, for his own farms, four loco- 
motives with complete fittings, and two threshing machines, 
from J. Fowler and Co., of Leeds, which also proved a failure for 
the same reasons. Threshing machines, as used in European 
countries, will never find customers here where live stock is fed 
chiefly with cut straw. What the farmers want are machines 
which render the straw as required, and two sets of threshing 
machines fitted with a special apparatus for crushing, cutting, 
and reducing the straw to very small pieces, as obtained by the 
native threshing process, are expected shortly from Ransomes, 
Sims, and Jefferies, of London. The farmers are anxiously wait- 
ing to see the result of the straw-cutting apparatus; if it gives 
satisfaction further orders will be given. 

Turkey : Competition with French trade.—The French Consul 
at Adrianople reports:—The following articles would find a 
ready sale in this country: Axles and springs for carriages, iron 
for shipbuilding, iron wares, locks. Austria and Germany are 
the most formidable competitors which French commerce has 
to contend with in this market ; but if their products can com- 
pete with similar French products because of a low price, 
acquired very often at the expense of quality, they have not yet 
obtained in the means of transport such an advantage that 
France is completely excluded. Whether these products arrive 
by the Danube vid Constantinople, by the Danube and 
Rustchuk vid Varna-Constantinople, or by land and Trieste vid 
Dédéahgatch, they are already burdened with charges nearly 
equivalent to the expenses borne by French goods shipped at 
Marseilles without passing through the hands of exporting 
agents—whereby the charges are considerably increased—and of 
whom in general merchants complain. As to payment, Austrian 
and German merchants appear often to be acting recklessly, and 





their losses sometimes may be estimated at from 6 to 8 per 
cent. They nevertheless continue their efforts to increase their 
connection, sending patterns and price lists to their consulates, 
where merchants can consult them or bring travellers to take 
orders, and to submit veritable small commercial museums to 
the purchasers, several commercial houses contributing towards 
the expenses incurred. French merchants should, more 
especially in the case of houses where France has representa- 
tives, inform themselves as to the solvency of the purchasers, 

Turkey: Propects of Hungarian trade with—A group of 
merchants in Buda-Pesth have sent a representative to Salonica 
to study the commercial condition of this part of Turkey, and 
to see how it can be opened up to Hungarian trade. Since the 
opening of the Uscup-Vranja Railway a great many commercial 
travellers have found their way from Austria and Hungary to 
Salonica. 

Turkey : Railway in Asia Minor.—The United States Consul 
atSivas reports :—The great advantages to the country, both com- 
mercially and as a civilising influence, of a railway from Constanti- 
nople to Bagdad are obvious. It would create anew Asia Minor, 
open to the trade of the world a vast territory, totally change the 
character both of country and people, and practically advance 
Turkey in Asia from the seventeenth to the nineteenth century, 
The commercial world at large hasa special interest in this project, 
as it would shorten the distance between Europe and India by 
nine or ten days, and give a route to the East. independent of 
the Suez Canal. The proposed line is about 1400 miles in 
length, starts from Ismid, the terminus of a short line now 
connecting that town with Scutari, the Asiatic suburb of Con- 
stantinople, and throughout its length traverses a well- 
populated country, abounding in minerals, The estimated cost 
of the line is £15,500,000. For the first 150 miles, until Angoa 
is reached, there are no towns of special importance, though the 
country is well settled. Angora is a city of 20,000 inhabitants, 
and the capital of a province rich in minerals of various kinde, 
especially argentiferous lead and copper. Copper exists at 
Mohallitch, iron at Ak Dugh, and fifty miles beyond Angora the 
line crosses the Denek mountains, where there are silver mines ; 
and in this region are extensive deposits of nitre. The imports 
into. Smyrna, mainly from England and France, amount to about 
£225,000 per annum. Were the transport problem solved, 
machinery introduced, and products exported, this city would 
become an important manufacturing centre; as it is a central 
market, water power is available, and there is an abundance of 
coal in the vicinity, though not mined, and there are extensive 
deposits of nitre in this region. Youzgat, the next important 
point, is a walled city, with a population of from 10,000 to 
20,000, and in the Sandjack of Youzgat there are 900 villages, 
with a population of about 340,000. Kaisarch, about 100 
miles south-east from Youzgat, is an important city, of much 
wealth, with a population of 60,000, and a branch line to it 
from Youzgat would probably be made. A line extending 
south through the Anti Taurus Mountains, vid the Cilician 
Gates, for 150 miles, would connect the proposed main line with 
the railway between Mersine and Adena, and give an outlet to 
the sea coast. The next important point on the line is Sivas, a 
city of 40,000 inhabitants, which will become one of the 
main points on the line, as it occupies an important 
strategical position commanding the approaches from tke 
Persian and Russian frontiers, is the centre of a very large 
grain district, and is the natural starting point of a road to 
the Black Sea on the north. To the east and north-east of 
Sivas is an extensive mineral district, with Karu Hizzar for its 
centre, and abounding in asbestos, argentiferous lead, coal, and 
marble. While the line will not probably run directly through 
the district, it will be near enough to it to afford means for 
transportation of ore, and thus open up resources now useless. 
South-east of Sivas the route passes Arabkir, a thriving town of 
24,000 inhabitants, principally employed in the manufacture cf 
coarse cotton cloth from English yarn on hand looms, Egin is 
a place of about 20,000 inhabitants, surrounded by extensive 
fruit gardens. At Deverige there are extensive inn 
deposits, but the mines are little worked. Keban Medan, 
near the river Euphrates, has lead and silver mines, 
worked intermittently for centuries, but with comparatively 
little profit, owing to the crude methods employed and the 
difficulties of transporting the ore. At Kharpoot, a city which, 
with the surrounding villages, has a population of 100,000, the 
line crosses the Euphrates. Diarbekir, the next large city, is an 
important military point, commanding the approaches from 
Erzeroum and the transportation by the ‘Tigris. It was 
formerly of great commercial importance, doing a large trade 
with Europe by way of Aleppo, and with India by way of 
Bagdad, and had an extensive silk industry, which of late years 
has declined. Following the valley of the Tigris, the line 
reaches Mosool, a city of considerable size. From Mosool tu 
Bagdad the Tigris isa broad stream, being enlarged by tribu- 
tary waters of the Tjab and other drainings from the mountains 
of Koordistan. On the eastern side of the Tigris, in the neigh- 
bourhood of Kerkook, are numerous naphtha and petroleum 
springs, which furnish employment for many of its people. 
The most abundant supply is obtained from the hills around, 
but a good deal is collected on the surface of the water and 
stagnant ditches. Some years ago the petroleum was largely 
used in Bagdad and Bussorah ; but as the natives do not under- 
stand how to refine it properly, it has of late years been super- 
seded by American and Russian oil. If the proper scientific 
methods were used in refining, the oil from this region might 
become of great commercial importance, as it is inexhaustible 
in quantity, and even without a railway transportation is easy 
by way of the Tigris to Bagdad, Bussorah, India, and beyond. 
Bagdad, the terminus of the proposed line, is a city of 
80,000 people, the centre of a vast outlying district and popu- 
lation, and the commercial emporium of Turkish Arabia. 
From Bagdad navigation to the Persian Gulf and India is easy ; 
should the proposed line be built, Bagdad, as the entrepdt of 
the trade between east and west is sure to assume # commercial 
importance hardly second to any city in the East. As to the 
probable needs of this great extent of country when opened up 
by the railway, it may be said that they include everything. 
Practically nothing is produced in the manufacturing line now. 
With the advent of the railway, and of the new cities and towns 
that will spring up, the new industries and resources developed, 
and especially with the new ideas and wants that civilisation 
creates, there will be a new market and a constantly increasing 
demand for almost everything which America and Europe 
manufactures. It is hardly possible for any one who has not 
travelled in Asia Minor to realise the low position occupied by 
the people in the scale of civilisation, Except in the large towns 
education is almost unknown ; in agriculture, handicraft, the 
construction of houses, &c., there is little improvement on the 
primitive methods of the earliest ages. The British Consul at 
Aleppo reports :—The railway connecting Adana with Mersina 
has a length of forty-two miles, and was opened for traffic in 
August, 1886. The traffic was suspended for about a fortnight 
during November, 1887, owing to the damage caused by heavy 
rains which destroyed several culverts and carried away about 
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five miles of the line. The service consists, as at first, of two 
mixed trains a day in each direction, running the distance in 
two hours twenty-nine minutes. The gross receipts in 1887 
amounted to £11,120, or £7200 from 27,264 tons of goods and 
£3920 from 36,827 passengers. The passenger traffic might 
have been larger if the fares had been lower. In a poor country 
like this, where people make a consideration of the smallest ex- 
pense, it would have been more advantageous to the company 
had they adopted a cheaper tariff, there being competition 
between the railway and carriages which convey people at 
reduced fares. 








MESSRS. WATERLOW AND SON’S' PHOTO- 
MECHANICAL PRINTING WORKS. 
No, I. 
PHOTOMECHANICAL printing as a branch of commercial industry 


has been lounger and more generally established in Continental 
Europe, especially in France and Germany, than in England, so 
that in the past such work has been largely sent abroad to be 
executed, Of all the perfected photomechanical processes, the 
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his ability. He has been three times member of Parliament, 
representing successively Dumfries, Maidstone, and Gravesend ; 
and in the years 1872-3 he officiated as Lord Mayor of London. 
He worked most energetically to introduce improved industrial 
dwellings in London, and the results mainly due to his pioneer- 
ing work in this direction are to be seen in the vast buildings 
let out in flats in various parts of the metropolis. In Bethnal- 
green some blocks of such buildings, which will accommodate 
about 1100 families, are called by his name in honour of his 
exertions. 

In 1876 the original firm was formed into a company under 
the title of Waterlow and Sons, Limited. Sir Sydney H. 
Waterlow is the managing director ; Mr. Philip H. Waterlow, 
chairman ; Mr. George 8S. Waterlow, Mr. C. H. Waterlow, and 
Mr. D. 8. Waterlow, together with some of the managers of 
departments, are members, of the directorate. The photo- 
graphic department is under the direct management of Mr. 
George 8. Waterlow, its originator, and Mr. Paul Waterlow is 
now attached to the staff of that department. The shares of 
the company are mostly held by members of the family. 

The construction of Throgmworton-avenue on the site of the 
London Wall, premises necessitated a removal thence, so old 
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FIG. 1.—THE CAMERA ROOM. 


collotype is about the most useful for general purposes. It 


bears some resemblance to lithographic printing, so that the | 
plate once prepared, more or less large numbers can easily be | 


printed off by the use of suitable machines. So largely has 
this industry grown in Germany, that now nearly every little 
town has its collotype works, and some of the larger collotype 
firms have active representatives permanently resident in Eng- 
land. A portion. at least, of this collotype work ought long 
since to have been done at home, and a chief pioneer in the 


| pany. 


Finsbury-market was purchased and pulled down, and on its 
site a printing establishment erected, covering an area of 150 
feet square, and having accommodation for 2000 workpeople. 
This is now the principal building belonging to the firm, and is 
known as the Finsbury Stationery Works, but there are ten 
other buildings in London devoted to the business of the com- 
The retail department is at Blomfield House, London 
Wall. Among the industries carried on at a separate large 
department in Great Winchester-street is bank-note printing. 


introduction of the industry into this country is Mr. George 8. | At Hill-street, Finsbury, is the cardboard factory, in which, 
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Waterlow, who some years ago, while practising amateur photo- 


graphy, began to study carefully the latest developments of the | 


art-science as applied to printing, and induced the firm with 
which he is connected to establish the works to be herein 
aescribed, 

The “house” which grew into the now celebrated firm of 
Waterlow and Sons, Limited, was founded in 1810 by Mr. 
James Waterlow, law stationer. During the years 1835-45 the 
business was gradually extended ; the lithographic and letterpress 
branches were added, and during this period the firm removed 
to a building then known as the Carpenters’ Hall, in London 
Wall. In 1844 the present managing director, Sir Sydney 
Waterlow, Bart., joined the business of his father and brother, 
and the growth of the establishment to what is probably the 
largest printing establishment in the world, and certainly the 
largest in England in the hands of one firm, is largely due to 





among other things, railway tickets are made and printed, and 








FIG. 3.— THE RETOUCHING DESK. 


bookbinding for the Government performed. At Appold-street, 
Finsbury, is a factory for envelope making, die sinking, and so 
on. In Skinner-street are warehouses and stores, and in this 
street, in a big factory, bounded by three other streets, will be 
found a corner devoted to photographic printing. A portion of 
this building contains engineers’ and fitting shops, also the 
requisites for machine ruling. At the Castle-street factory 
stationers’ cabinetmaking is carried on, and there are some 
minor blocks in the same locality. A law and parliamentary 
stationery branch of the firm is established in Parliament- 
street, Westminster. The motto of Messrs. Waterlow and Sons 
is Vis wnita fortior, and they employ more than 4000 people. 
The official head-quarters of the company are in Great Win- 
chester-street. 

The first photomechanical process demanding attention at 
Messrs. Waterlows’s works is that known as “collotype” in 
England and “ lichtdriick ” in Germany, and is one of consider- 
able commercial importance for book illustration and such-like 





purposes, because the pictures are printed straight off in litho- 
graphic fashion, and do not afterwards have to be mounted 
upon other sheets of paper. The latter operation involves time 
and expense, but a collutype print is at once ready to be sent to 
the bookbinder. The collotype process is, perhaps, the most 
serviceable and generally-used method of printing photographs 
in half-tone by machine, and a good collotype print makes an 
excellent picture, whilst a bad one has an offensive look to the 
artistic eye, it being deficient in half-tone, and possessing what 
photographers call a “svot-and-whitewash” look. Line 
drawings are more easily reproduced by the photozine process. 
Photographic methods of yielding half-tone in the machine 
press are more intricate, and the processes for giving photo- 
graphic pictures in half-tone from blocks type-high in the 
ordinary printing press are the most difficult of all, none of 
them having yet reached the perfection of good woodcuts. 

The first step in all photomechanical processes is the taking of 
the negative, and for collotype work a collodion negative is pre- 
ferred; in fact the old collodion process, although dead as 
regards ordinary photographic portraiture in the studio, is still 
extensively used in other branches of photography. At Messrs. 





FIG. 4.— THE DRYING OVEN. 


Waterlow’s the wet sensitive collodionised plate is exposed in 
the camera upon the picture to be copied, and the various 
cameras used for the purpose are all slung from balanced beams, 
as represented in Fig. 1, to avoid any vibrations of the floor or 
building, which vibrations might blur the picture. This 
balancing arrangement is of American origin, but the idea 
has been improved upon since its adoption in the works 
now under notice. The iron weights represented beneath 
the cameras in the engraving run upon hooks. They serve 
to counterbalance the cameras, and to give their support- 
ing base the requisite slope in either direction; if undesired 
reflections of light are thrown off from the surface of the 
picture to be copied, the whole arrangement can be slung round 
at once, until a proper position for good lighting is obtained. 
The roof of the room is all of glass, to get all the light pos- 
sible in the murky air of London. When it is wanted from 
@ particular direction, its effective entrance from other direc- 
tions can be stopped by means of blinds. The largest camera 
in this room takes plates 36in. by 36iu., and was made on the 





FIG. 8.— PART OF ALAUZET AND CO.’'S8 MACHINE. 


premises in which most kinds of cabinet and ironwork are 
carried on. In fact Messrs. Waterlow can construct small steam 
machines in their shops if so inclined. In bad weather the 
electric light is used in the camera room. Brush lamps are 
employed, two of 4000 candle power, and three double lamps 
of 2000 candle power each. These lamps are mounted upon 
specially made stands, which run upon castors, as represented 
in Fig. 1, so that they can be moved about the camera room to 
any position in which they are wanted. 

In a dark room made for its special accommodation is the 
enlarging camera represented in Fig. 2. By its means small 
pictures may be enlarged to 5ft. square, or any smaller size 
desirable. A window near the roof of the room,.and facing the 
sky, consists of a single sheet of ground glass, to diffuse the 
light evenly. In front of this ground glass is placed the small 
negative to be enlarged, and a photographic lens throws the 
enlarged image upon the large board represented in the fore- 
ground. On this board the sensitive photographic film is fixed. 
All actinic light, except that which passes through the negative, 
is prevented reaching the film by means of doors and black 
velvet curtains connected with the camera. When a collodionised 
plate is used in enlarging a picture to 5ft. square, it has of 
course to be sensitised in an extraordinarily large bath. This 
bath is in the same room, and is made of wood rendered water- 
proof by asphalte. It is so mounted that it can be readily 





rocked by hand. The collodion upon the plates is applied from 
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common white earthenware jugs, which hold about three pints 
each. The surplus from each plate is caught in an empty jug, 
and is filtered before being again used, otherwise spotted and 
imperfect negatives might result, due to the presence of minute 
particles of dust. 

There are six developing rooms upon the premises, each fitted 
with double windows of ruby-coloured glass. The ferrous 
sulphate developer, as used in the old wet plate days of photo- 
graphy, is employed to bring out the pictures on the collodion 
plates, which are then fixed in the usual way, and when neces- 
sary are intensified by the bichloride of mercury and sulphide of 
ammonium method. The finished negatives are coated with a 
solution of gum arabic and water, which gives them a kind of 
protective varnish sufficiently durable for the intended purpose. 

Some of the pictures sent to the firm for reproduction by the 
collotype method are in colours, and to obtain a more truthful 
reproduction of these in monochrome, one of the new orthochro- 
matic processes has to be employcd, and hereby hangs a tale. 
Some three or four years ago the british Government gave the 
special privilege of photographing the paintings in the National 
Gallery te a foreign firm, Messrs. Braun of Dornach, and great 
was the outcry of English photographers thereat. Specimens of 
the results were brought before the Photographic Society, when 
it was discovered that the Dornach firm had reproduced the 
pictures with a truthfulness previously unequalled in dealing 
with the same subjects, and they stated that the excellence was 
due to the use of orthochromatic methods. Certain dyes, 
especially some of the eosine class, when applied to an ordinary 
gelatino-bromide plate, tend to make it extra sensitive to those 
rays which the dye absorbs when examined in the spectroscope, 
and this principle gives the power of obtaining more colour- 
truthfulness in photographs. Another plan is to put a plate of 
feebly yellow truly plane glass somewhere between the coloured 
object to be copied and the sensitive plate in the camera ; this 
will lengthen the exposure and keep back the rapid action of 
the blue rays of the spectrum, giving the yellow and other rays 
more time to make an impression, and thus a more gener- 
ally truthful representation is obtained in monochrome. A 
third plan consisis of the combination of the two just 
mentioned, by which plan the best results of all are obtained, 
and such is the method employed by Messrs. Waterlow and 
Sons, who use a commercial brand of orthochromatic gelatine 
plates, made by Mr. B. J. Edwards, and put a transparent 
screen between the object to be copied and the plate. The 
screen usually consists of a piece of yellow glass, with optically 
flat surfaces ; it is mounted in a rim, covered with black velvet, 
and the rim permits it to be lightly fixed upon the back of the 
lens inside the camera. When orthochromatic photography was 
first introduced upon the Continent, and gradually perfected by 
Dr. Vogel and others, English photographers seemed to regard 
it in the light of a “fad,” or a joke outside the domain of 
practical work, and they were first aroused from their neglect of 
the scientific study of this subject by seeing the photographing 
of the pictures in the National Gallery pass into the hands of a 
foreign firm. Mr. J. D. Geddes, the manager of Messrs. 
Waterlow’s photographic department, and the original designer 
of its constructive details, states that by using a screen of too 
dense a yellow colour it is possible to overdo the orthochromatic 
effect, and to produce a fault in the opposite direction. He says 
that he finds that when a painting is illuminated by direct sun- 
light, orthochromatic plates and methods are scarcely necessary 
to secure a more truthful rendering in monochrome. A long 
exposure of a coloured object illuminated simply by the light of 
a common paraffin flame has considerable power of rendering 
true colour values in monochrome, by the aid of an ordinary 
gelatine plate. 

The negative next has to be “retouched,” that is to say, 
perfected by hand, blemishes being removed and artistic effects 
heightened by the skilful manipulation of a lead pencil. This 
work requires more skill, perhaps, than any other in photo- 
graphy. A first-class retoucher is a good artist, and upon his 
ability the good name of many a photographic firm of high 
reputation largely depends; any one by giving a little time and 
patience can make himself a third-class retoucher, and thereby 
much improve his negatives by the removal of small blemishes, 
but first-class retouching is quite another matter. The re- 
toucher’s desk is so arranged that light from a mirror behind it 
is sent upwards through a sheet of ground glass upon which the 
negative is placed ; ligt from above is largely cut off by a black 
cloth, which is thrown over the head of the worker, as in Fig. 3. 

All negatives used in collotype work must have their sides re- 
versed, and this is sometimes done by means of a reversing mirror 
placed in front of the lens of the camera, as recently published in 
these pages in a description of the works of Mr. John Swain. 
Another plan sometimes adopted at Messrs. Waterlow’s is to 
take a negative in the ordinary way, render it thicker by means 
of gelatine, then strip it from the glass and print through it the 
reverse way. To do this the glass is dusted with French chalk 
before the application of the collodion; the finished negative is 
coated with a solution of plain gelatine containing a little 
glycerine to prevent brittleness, and when the film is dry it is 
stripped from the glass, then mounted upon another sheet of 
glass, but with the sides of the picture reversed in position. 
The finished negative is then sent to the collotype plate maker. 

Plate glass, jin. thick, with one of its surfaces ground, is used 
to support the collotype films. Messrs. Waterlow inform us 
that the plate is first coated with a mixture of silicate of soda 
and albumen and dried; this p:eliminary coating acts merely 
as a cement to hold the working film tightly to the glass. The 
carefully-levelled plate is then coated with a sensitive solution 
consisting of gelatine and bichromate of potash, and is placed in 
an cven heated by hot-water pipes to a temperature of about 
120 deg. Fah.; it is left upon levelling screws in this oven, which 
is represented in Fig. 4, for one and a-half or two hours, until 
it is thoroughly dry. The plate must not be used when freshly 
taken out of the oven, but is kept in a storage cupboard all 
night ; this cupboard has some chloride of calcium in it to 
absorb the bulk of the moisture in 
theatmosphere. Next, it is exposed 
under a negative, and the time of 
exposure is regulated by an actino- 
meter. The principle of the actino- 
meter used may be explained by aid 
of Fig 5, which represents the paper 
lid of a box with brown tints of 
various depths of colour painted in 
sections; in the centre of the lid 
is a hole, through which a piece of 
standard sensitive photographic 
paper may be exposed to light. 
Although daylight is always varying in intensity, when the sy ot 
in the middle of the box has discoloured sufficiently to match 
any one of the permanent tints painted near the circumference, 
the operator has thereby an indication good enough for practical 
purposes of the intensity of the light at the time, so knows 
fairly accurately the proper time of exposure for his collotype 
plate. This time with sunlight may vary from ten minutes to 





FIG. 5. 





sixty minutes, according to the density of the negative and the 
intensity of the light; the average time is abouta quarter of an 
hour. After ordinary exposure the plate is always tinted all over 
by a short exposure of its back to diffused light, to prevent the 
half tones working away too quickly in the machine press. Next 
it is washed under a rose tap with running water until all yellow- 
ness disappears from the film, and thisis effected in about an hour. 
The film is then soaked in a solution of glycerine, saltpetre, and 
ammonia, and afterwards made surface dry by means of a cloth ; 
were it not so treated, it would have to be specially damped 
after printing each picture. Finally it is put upon the machine 
and printed off in the usual way. 

The precise formule used by Messrs. Waterlow and Sons in 
the collotype process are not known to us, but last year, when 
we inspected the works of Herr Wilhelm Otto at Dusseldorf, he 
stated that the preliminary coating used by him consisted of 
silicate of soda 60 grammes, water 120 grammes, and the whites 
of two eggs. His sensitising solution consisted of gelatine 
20 grammes, water 200 grammes, bichromate of ammonia 2 
grammes, and bichromate of potash 2 grammes. He never 
prints from a gelatine negative when it is possible to obtain one 
upon collodion, and after exposure he washes the print under 
running water for four hours. Next he pours over it some of a 
solution of glycerine 1000 grammes, water 300 mmes, 
ammonia of 0°880 strength 100 grammes, thiosulphate of soda 
—erroneously called hyposulphite of soda by photographers— 
25 grammes. This solution is left on the plate nearly half an 
hour, then it is wiped off with a sponge. The plate will then 
take the ink properly from the printing roller. 

Some details about collotype printing will be found in a useful 
book entitled ‘“ Photomechanical Printing Processes,” by an 
able writer, Mr. W. K. Burton, Professor of Sanitary Engineer- 
ing at the Imperial University, Tokio, Japan. This work was 
issued last year, and is published by Messrs. Marion and Co., 
Soho-square, London. In the course of his remarks on collotype 
printing, Mr. Burton says that the process in its perfected state 
is chiefly due to Husnik. He says that the plates should be 
dried at a temperature of from 120 deg. Fah. to 140 deg. Fah. 
The plate glass used as a support for pictures of small sizes need 
not be more than jin. thick, but for large sizes it should be 
about Zin. thick. The qualities desirable in the gelatine used 
for collotype purposes are freedom from foreign matter, and the 
property of withstanding long immersion in water without 
absorbing a very great quantity thereof, or spontaneously becom- 
ing liquid. Some gelatines are in the market made for the 
purpose required. Albert, one of the pioneers of the collotype 
process, says that excessively hard and excessively soft gelatines 
are unsuited for collotype work, and gives a method of testing 
the utility of samples of gelatine, which is set forth in Mr. 
Burton’s book. In Husnik’s process the solutions used consist 
of:—A: Albumen, switched, 8 oz.; commercial water glass solu- 
tion, 34 oz.; water, 10 oz. B: (1) Collotype gelatine, 1 oz.; 
water, 120z. (2) Bichromate cf ammonium, 80 grains; water, 
140z. The water glass solution in A should be of the con- 
sistence of syrup; the three ingredients of A are mixed and 
switched by a suitable beater into a froth, which is then poured 
on a paper filter; the fluid which passes through is used. To 
prepare B, the gelatine is soaked in water for about one hour, 
then it is melted by heat, and solution 2 is added; the whole is 
next filtered through a double thickness of cambric. The 
cleaned plates are first coated on their ground side with solu- 
tion A, and as much of the excess of liquid as possible is poured 
off. The plates are then dried in an inclined position at the 
ordinary temperature of the operating room. When dry, 
they are thoroughly rinsed, and once more dried, after which 
they will keep almost indefinitely. When they are to 
be sensitised for use, they, and the solution B, are 
heated to about 140 deg. Fah., and the solution is poured upon 
the plate, which is quickly tipped so that some of the solution 
runs off at each corner; the plate is so rocked as to give a 
perfectly even film, then is immediately placed upon the levelling 
screws in the drying box. They are when finished exposed 
under a reversed negative, and it is advisable to use a collotype 
plate larger than the negative to be copied, so as to allow 
an inch of margin all round. Mr. Burton says that the pro- 
gress of the printing is observed from the back, through the 
glass; the exposure is sufficient when the details of the high 
lights just begin to be visible; the colour of the image is a 
light brown on a bright yellow background. When the 
ordinary exposure is over, the film side is laid upon a piece 
of black velvet, and a certain amount of exposure to light is 
given from the back; the exposure should be about long 
enough to cause a piece of ordinary sensitised albumenised 
paper to turn dark chocolate colour in the same light. In 
good diffused daylight, not in direct sunlight, from five to ten 
minutes exposure is long enough. The plate is then de- 
veloped by washing in changes of cold water, when the image 
becomes nearly invisible; but by reflected light can be seen 
standing up in relief from the swelling of parts of the gela- 
tinous surface by absorption of water. The plate is then laid 
for an hour in a 1 per cent. solution of alum, is next 
thoroughly washed, then surface dried by blotting paper, or 
soaked for five minutes in a bath of spirits, and is reared up 
to dry. When dry, it may be printed from at once; but it 
is best to keep the plate a few days before use. Before it is 
printed from, the plate is damped with water 12 oz., glycerine 
1 pint, common salt 30 grains by being left for two hours in 
this solution, the deliquescent nature of the components of 
which keeps the requisite portions of the picture charged 
with aqueous matter during the inking. The outer edge of 
the plate is protected with a mask of paper, which can be 
lifted before printing and replaced afterwards, to secure perfect 
whiteness of the margins. It is customary to use two thicknesses 
of ink; the thicker gives strength to the deepest shadows, the 
thinner brings out the more delicate details. Sized printing paper 
of good quality, slightly damped, is generally used ; for small 
fine work chalk surfaced paper is used, without damping. 
Collotype plates are liable to break down, so several should be 
prepared ; some may yield thousands of prints, some hundreds, 
others but dozens ; the weather at the time has an influence 
in the matter. Such is an abstract of the details given by Mr. 
Burton ; he was indebted for some of his information to a 
German book on photolithography, written by Dr. J. Schnauss, 
published by Dr. Liesegang of Dusseldorf, also to particulars 
furnished by Mr. T. Bolas, who has given much attention to 
the subject of photomechanical printing; Mr. H. Trueman Wood, 
secretary to the Society of Arts, is also among the few English 
literary men who have made some study of this branch of 
photography. 

Fig. 6 represents the German collotype printing machine 
made by Messrs. Schmiers Werner and Stein, of Leipzig. Toa 
large extent it resembles a lithographic machine, but collotype 
plates are slightly hygroscopic even in those parts which have 
to take the ink, so they require a large amount of treatment 
with inking rollers. The machine has two sets of rollers—a set 
of leather rollers at one end, and a set.of composition rollers at 
the other; the leather rollers put the body of ink on the 





plate, and the composition rollers give the extra half tone. The 
collotype plate passes four times under the rollers, twice in 
one direction and twice in the other, before the cylinder is 
brought upon it and a proof printed off, the amount of inking 
necessary being so great. With some classes of subject no ink 
is put upon the composition rollers, but they exercise a smoothing 
function. The cams represented in the front of the machine 
give the operator the power of altering the revolutions of the 
cylinder, so that he can print after either a single or a double 
rolling. It is also possible to print upon the same sheet twice, 
so as to increase the vigour of the proof; with special subjects 
this gives brilliancy. The revolving “laying on” part of the 
machine is well designed, and the brake for easing the cylinder 
over the plate is found to be very convenient in practice. 

Fig. 7 represents the collotype printing machine made by 
Messrs. Alauzet and Co., of Paris. In this machine the shifting 
of the revolutions of the cylinder is done from the side instead 
of from the end, and the “laying on” part of the machine, 
instead of revolving, springs up. The pressure for raising the 
bed is applied from the opposite end of the machine. A brake 
connected with the side of the machine regulates the speed of 
the cylinder while going over. The cams for altering the 
revolutions of the cylinder in this machine are represented in 
Fig. 8. The first cam continues the motion of the bed, with 
stoppage of the cylinder ; the second cam gives either double 
inking for single impression, or double inking and double 
impression; the third cam gives single inking and single im- 
pression. Mr. A. Chandler, foreman of the photographic 
machine department, says that the German machine is specially 
handy when one job has to be interrupted midway, and a 
second printed off. When the first one is then resumed, there 
is little delay in “making ready.” The French machine can 
very conveniently be applied to ordinary lithographic work when 
required, 

Since Mr. George S. Waterlow—four years ago—obtained 
these machines, of which he now has several, sent. over from the 
Continent, other firms have imported some. Before Mr. 
Waterlow began to use these large machines, which had long 
been in general use abroad, only hand presses were used in 
connection with collotype printing in this country. 





SOLUTIONS OF CAUSTIC SODA AS TRANS- 
MITTERS OF HEAT. 


EXPERIMENTS have been made by Ing. Paslo Orlando, who 
wished to ascertain whether concentrated solutions of caustic 
soda heated to boiling could, in virtue of the heat stored up in 
them, be employed for the evaporation of liquids ; and as a pre- 
liminary step in this investigation, he deemed it desirable to 
determine the boiling points and specific heat of caustic soda 
solutions of different degrees of concentration. For this purpose 
weighed quantities of the caustic soda solutions were raised to 
the boiling point in a detached portion of the calorimetric 
apparatus, and this was then replaced in the calorimeter, which 
contained in each experiment a weighed quantity of water of 
known temperature. The gain in temperature of the water and 
the loss in temperature of the boiling soda were noted simul- 
taneously by means of two thermometers ; other necessary facts 
were also registered, and by means of a formula given in the 
original paper, the specific heats in Table II. were calculated. 


TABLE I.—Boiling Points of Solutions of Caustic Soda of different 


Strengths, 
Weight of water to 100 
Pt. » « «- ODiw Dt «OB ws B.. Ba DS 
B.P. in deg. Centigrade 185°5 .. 1745 .. 166 .. 159° .. 154... 149 
Weight of water, &c.,.. 100 .. 140 .. 180 .. 220 .. 260... 800 
B.P.indeg.C. .. .. 144 .. 190 .. 1885... 117 .. 118... 1103 


TABLE II.—Specific Heat of similar Solutions of Caustic Soda. 


Boiling point of Weight of 1 m.c, Specific heat in 


solution. at 15 deg. C. calories, 
Deg. Centigrade. 
BEB os ce ce ss +e ce BOD cco ce ce ce co OSB 
Tt ne ve os es os 00. ee. on we os 20 ee 
BOB ne ce cc ce we oe BMBF ce ce ce ce ce OCB 
ode a On ee a, eC ee ee 
BER ce ce 00 ce os ce MBB te ce cc ce oe OFER 
158 . BBIS .. 2. oe 0-743 


These figures lead to to the conclusions:—(1) That the boiling 
point rises, whilst the specific heat falls with increasing con- 
centration. (2) That, nevertheless, the solution must be as con: 
centrated as possible, in order to obtain the maximum amount 
of available heat; for although the specific heat decreases as the 
boiling point increases, yet when equal volumes of the solutions 
are taken into consideration the available heat will be found to 
increase, on account of the greater specific gravity of the more 
concentrated solutions, in spite of the evident decrease in tem- 
perature observable in the above experiments. (3) That with 
equal weights the heat yielded by 100 kilos. of the soda solutions 
increases in the proportion of 65°7 calories for every rise of 
1 deg. in the boiling point. 

As might be expected, the fluidity of the solutions decreases 
with the concentration, and also with diminished temperature ; 
thus the solution boiling at 169 deg. remains semi-fluid at a high 
temperature, but solidifies completely on cooling. Honigmann 
speaks of using a svlution of caustic soda boiling at 220 deg., in 
his experiments with the fireless locomotive; but the author has 
never been able to obtain such a solution, although he has 
followed various methods of concentration. When employing 
solutions of caustic soda for the evaporation of a liquid, a 
difference of from 20 deg. to 25 deg. was always observed between 
the temperature of the solution and that of the liquid undergoing 
evaporation. This demonstrates that the transmission of heat is 
very imperfect, and the author attributes this defect to feeble 
and sluggish circulation in the soda solutions on account of 
their great density. 

He points out, in conclusion, that although the boiling point 
of water may easily be raised to 200 deg. or more, it is only 
with difficulty that a temperature of 158 deg. can be exceeded 
with solutions of caustic soda, Further, that the quantity of 
disposable heat stored up by water will always be greater as the 
temperature of the boiling point is raised. 








FEATHERSTONE SEWAGE Works.—The Local Board of Feather- 
stone, near Leeds, have received notice of complaint from Lord St. 
Oswald as to the nuisance arising from their present sewage farm. 
Mr. M. Paterson, M. Inst. C.E., of Bradford, has been instructed 
to report as to the best means of remedying the nuisance. His 
conclusions are :—(1) That the twenty-five acres of land now leased 
to the Board for sewage irrigation by gravitation are useless, being 
4ft. or 5ft. of strong and intractable clay, with no soil worthy of 
the name ; (2) that to lift the sewage 50ft. on to the nearest Jand 
suitable would cost £5000; (3) that precipitation works would be 
more costly than land filtration, with a less efficient result ; and (4) 
that land filtration works, embracing five acres of land, at a cost of 
£1250, offers the best practicable means of extricating the Board 
from their present dilemma. 
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RAILWAY MATTERS. 


Trarric on the London and Brighton Compety ¥ new 
and direct route to Tunbridge Wells through Oxted, Edenbridge, 
and Groombridge commenced on Monday. The new railway has 
been constructed from the plans of Mr, F. D. Banister, the 
engineer of the company, under the personal supervision of Mr. 
George Lopez, assistant resident engineer. 


Ir is stated that the Board of Trade have ordered the 
principal railwa companies pod no J them with returns showing 
every occasion uring two typical months this year and last on 
which any man concerned with the working of ti e traffic was on 
duty for more than twelve hours continuously. It is believed that 
the Government contemplate dealing with the subject, but not 
necessarily to introduce any new measure, 


Trains began running on Monday on the London, 
Chatham, and Dover Railway Company’s line to Greenwich vid 
Blackheath. From eight to ten additional trains will run to and 
from the City daily—about twenty in all—but about one-fourth 
only will be to and from Victoria, the heavier traffic being 
between Greenwich and the City, It is intended to facilitate 
travelling from intermediate stations along the route, and the ex- 
tension will be a great convenience for Loughborough, Peckham 
Rye, and Blackheath, and residents at other intermediate places 
between the City and the Greenwich terminus, 


Durine the recent railway racing to Edinburgh and 
Glasgow the North-Eastern erg oe | made no change in their 
engines ; the regular engines that had been on the Scotch service 
were used all the time, and in nearly all cases these were compound 
engines. They had a pretty heavy train throughout, and well filled 
with passengers and luggage. On the last day of the accelerated 
running they ran into Edinburgh 34 minutes before time ; the run 
was done from Newcastle to Edinburgh—125 miles—in 128 minutes 
by compound engine No. 117, This is at the rate of 58°6 miles 
for the whole run, and beats the whole record. 


Ix an article in Scribner's Magazine on American 
locomotives and cars, Mr. M. N. Forney says:—‘‘It will perhaps 
interest some readers to know how much fuel a locomotive burns, 
This, of course, depends upon the quality of fuel, work done, speed, 
and character of the road. On freight trains an average con- 
sumption may be taken at about 1 1b. to 14 1b. of coal consumed 
ver car per mile. With passenger trains, the cars of which are 
foavier and the speed higher, the coal consumption is greater. A 
freight train of thirty cars, at a speed of thirty miles per hour, 
would therefore burn from 900 lb. to 13501b, of coal per hour.” 


Tue same name being used for rail bearers, for the cars 
fitted up with sleeping accommodation, and for the one who sleeps, 
has induced the ton Journal of Commerce to try to define a 
sleeper. ‘‘A sleeper is that in which the sleeper slee A sleeper 
is that on which the sleeper runs while the sleeper sleeps. 
Therefore, while the sleeper sleeps in the sleeper, the sleeper 
carries the sleeper over the sleeper under the sleeper until the 
sleeper which carries the sleeper which carries the sleeper jumps 
the sleeper and wakes the sleeper in the sleeper by striking the 
sleeper under the sleeper on the sleeper, and there is no longer 
any sleeper sleeping in the sleeper on the sleeper.” 


Tue new railway line from Wimbledon to Putney, 
which will supply direct communication with the West-end of 
London jointly b the London and South-Western and the Metro- 
politan District Companies, is now nearly completed, and is, we 
understand, to be opened next month, A dation is i ded 
to be supplied by the two companies for third-class passengers 
weekly ; third-claes season tickets being also granted. The line 
will - A open out communication between Wimbledon and the 
neighbourhood of Charing-cross, in addition to the present route 
between Wimbledon and Waterloo, The journey from Wimbledon 
to Charing-cross will not occupy more than half an hour; and trains 
to the West-end will be run every fifteen minutes, 


Tue first locomotive imported into the United States 
was bought in Manchester, of the Stephenson Company, by Kirk 
Boott, for the Boston and Lowell Railroad Corporation. It arrived 
in America in 1834, and, for convenience of transportation, had 
been stripped as far as possible, and upon arrival in Boston was 
placed on several boats of the Middiesex Canal Company and 
drawn to Lowell. With the locomotive came a planer and tools 
for building locomotives, and as soon as patterns could be prepared 
a new locomotive was commenced. Theimported machine was put 
together, and named the Stephenson, in honour of the builder. 
The Stephenson weighed eight tons, and had four wheels, with out- 
side connections, The boiler had 113 tubes, which were small and 
intended for burning coal; but in using wood they became clogged, 
and in order to clear them out the locomotive was stopped, and the 
fireman cleaned them with a long rod. The coach which was used 
in the trip was a small affair, with seats upon the side. The first 
trip was made from Lowell in June, 1835, and the distance 26 miles, 
to Boston, made in 77 minutes, The return trip was made in 
80 minutes, 


Mr. W.E. Apiz, who has had charge of the goods depart- 
ment of the Midland Railway at Sheffield, has been promoted to more 
responsible and onerous duties at Liverpool. Last Friday his staff 
presented Mr. Adie with a silver afternoon tea service ; and on 
the evening of the same day a large number of local manufacturers 
entertalanll him at dinner, which was presided over by Mr. R. A. 
Hadfield—Hadfield’s Steel Foundry Company. Mr. Hadfield 
stated that in Sheffield, Mr. Adie, in addition to his staff, had 
between five and six hundred workmen under his charge. Mr. 
Adie’s railway career commenced at Stoke over thirty years ago ; 
he afterwards went to Birmingham, working in connection with 
the present general goods manager of this company, Mr. G. H. 
Turner, and his successor in Sheffield, Mr. H. K. Simpson, Sub- 
sequently, Mr. Adie became west district oe. from which he 
was promoted to goods manager at Hull. His next — 
was at Nottingham, from which he came to Sheffield. Here he has 
shown signal ability, coupled with unfailing courtesy, and while 
regretting his departure, the Sheffield manufacturers rejoice at the 
official recognition of his worth. 


Tue twenty-second quarterly report, dated 29th August, 
of inspection by Major-General Hutchinson and Major Marindin 
of the works in progress for the construction of the bridge over the 
river Forth, states that at the South Queensferry main piers, on 
the south portion of the cantilever, the top membere are extended 
to 294ft. from the vertical —. the rivetting being completed 
for 180ft. The main girders and bracing of the internal viaduct 
are extended to 320ft, from the verticalcolumns, On the northern 
portion of the cantilever the work done is nearly the same, but the 
junctions at the ends of the second bay of the bottom members 
are complete, and the third bay of the latter is commenced; the 
second tiers are connected to the bottom junctions, The second 
struts are built to the junction lengths with the top members, the 
vertical webs and bracings of which are extended to 320ft. from 
the vertical columns, At Inch Garvie main piers, the bottom 
members are built out 315ft. from the skewbacks—an increase of 
135ft. in the quarter—and the bracing between them is well 
advanced. The girders and bracing of the internal viaduct are 
built to 75ft. beyond the trestle at the end of the first bay, or 
255ft. from thie vertical columns. The total amount of rivetted 
steel work at Inch Garvie is about 10,000 tons, an addition of 
about 1630 tons during the present quarter, as compared with 1393 
tons during the previous quarter. At North Queensferry main 
piers the p Frnst and bracing of the interna) viaduct have been ex- 
tended for 60ft. from the support in the centre of the second bay, 
or 380ft. from the vertical columns, The bottom members are 
built out to a total distance from the vertical columns of 245ft. 


+ 








NOTES AND MEMORANDA, 


Tue total value of gold produced in the United States 
in 1887 was 33,100,000 dols., a decrease of 1,900,000 dols. from 1886. 
Silver increased from 51,000,000 in 1886, to 53,441,300 (coining 
value) in 1887. 

On the Forth Bridge, 52,530 tons of steel have been 
delivered. During the past quarter the weather has been unusually 
wet and stormy, but, on the whole, the work of erection has not 
been seriously interfered with. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
18:3 Be 1000 of their aggregate population, which is estimated at 
9,398,273 persons in the middle of this year. 

Tue chalk formation has just been struck at a depth of 
321ft. from the surface, adjoining the new reservoir recently opened 
at Ealing. The base of the London clay was reached at 249ft. below 
which come 72ft. of the Woolwich and Reading beds. 


Accorp1xé to the British Iron Trade Association sone 
on the production of Bessemer steel during the first half of 1888, 
the totals are:—First half of 1888, 1,051,481 tons; first half of 
1887, 915,554 tons ; increase in first half of 1888, 135,927 tons. 


In the Comptes Rendus, M. A. Duponchel has a note on 
a twenty-four years’ cycle of periodicity in the oscillations of tem- 
perature on the surface of the globe, based on the records of mean 
temperature in Paris from the year 1765 to 1783, and from 1804 to 
the present time. 


In London last week, 2395 births and 1314 deaths were 
registered. Allowing for increase of population, the births were 
325, and the deaths 94, below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes was 16-0, 


Tux total production of copper in the United States in 
1887 was 184,670,524 lb., of which 3,750,000]b. were made from 
~—— pyrites. The total value was 21,052,440, at an average 
of 11:4 cents per lb. The estimated total consumption of copper in 
the United States increased by about 14 per cent. 


THE production of finished Bessemer steel, other than 
rails, in the United Kingdom during the half-year ending June 
30th, 1888, was as follows :--Plates, fish-plates, and angles, 32,609 
tons; bars, tees, and forgings, 104,759 tons; blooms and billets, 
170,711 tons ; sleepers, 46,961 tons ; castings, 2234 tons. 

During September, twenty-one new vessels, withanaggre- 
gate tonnage of 36,762 tons, were launched from the Clyde shipyards, 
against ten vessels of 16,880 tons in September, 1887. In the nine 
months of the poe year now gone, 159 vessels, with a tonnage 
of 183,223 tons, have been put into the water, as compared with 
124 vessels, of 148,521 tons, in the corresponding period of last 
year. There is now about as much tonnage—205,000 tons—in 
course of construction as there was in January last. 


THE compressed carbonic acid gas industry, in conse- 
quence of the running out of the patent rights two years ago, is 
now worked in ten factories instead of in two as formerly. The 
Berlin Limited Company, the first of the kind, which has also 
works on the Rhine, has an annual sale of about 500,000 kilos. ; of 
the compressed gas about 70,000 kilos. are used in Berlin daily. 
The price, with the increased competition, has fallen from M. 16 
for an 8kilo. bottle to M. 7, and finally to M. 5. 


Accorpineé to the Chicago Herald, the first iron made in 
New Jersey was at a place just south of Trenton, from the limonite 
or bog ore that abounds in that section, and the first forgemaster 
was Governor Lewis Morris, whocame to Monmouth from Barbados 
before the year 1680. When the revoiution came on the iron men 
had grown skilful enough to make cannon and shells for the 
Continentals ; also big shallow pans in which to evaporate sea water 
and supply salt when the foreign article was cut off. 


THE greatest recorded wind pressures during the past 
uarter on the Forth Bridge were:—7 lb. on the large gauge at 
zarvie Castle on June l]th and July 11th; 15 1b. on the small 

gauge at Garvie Castle on July 11th; 16 lb, on the small revolving 
gauge at Garvie Castle on July 11th; 8 lb. on the small gauge at 
North Queensferry platform on June 11th and July 11th; 10 1b. on 
the small gauge at South Queensferry platform on June 11th; and 
22 1b. on the small gauge at Garvie platform on June 11th. 


Pror. FirzGERAup, in his address as President of 
Section A, at the Bath Meeting, said that the year 1888 
would be ever memorable on account of the experimental 
demonstration by Hertz of the truth of Maxwell’s electro-magnetic 
theory of light, Hertz having succeeded in producing alternations 
at the rate of 100 million per second, and thus obtained waves 
short enough to exhibit interference phenomena. He was confi- 
dent that great extension would be given to the theory of the 
structure of the ether and to the vortex theory. Different people 
have very different notions concerning the most memorable things, 


At a recent meeting of the Paris Academy of Sciences 
a paper was read on ‘‘ Provisional Laws determining the Subsidence 
of the Land in certain Parts of France,” by M. C. M. Goulier. A 
comparison of the altitudes recorded by former and recent surveys 
seems to indicate a progressive sinking of the surface in the direc- 
tion from south to north, where the discrepancy amounts to 0°78 m. 
Although the available data are still insufficient to determine the 
laws regulating this vertical movement, it appears no longer doubt- 
ful that subsidence and upheaval take place not only along the 
seaboard, but also in the interior of the Continents to a much 
greater extent than bas hitherto been suspected. 


VERRE GIVRE, or hoar-frost glass, is an article now 
made in Paris, so called from the pattern upon it, which resembles 
the feathery forms traced by frost on the inside of the windows in 
cold weather, The process of making the glass is given as follows: 
—The surface is first ground either by the sand blast or the 
ordinary method, and is then covered witb soft varnish. On being 
dried, either in the sun or by artificial heat, the varnish contracts 
strongly, taking with it the particles of glass to which it adheres; 
and as the contraction takes place alon fefinite lines, the pattern 
produced by the removal of the particles of glass resembles very 
closely the branching crystals of frostwork. A single coat gives a 
small, delicate effect, while a thick film, formed by putting on two, 
three, or more coats, contracts so strongly as to produce a large, 
bold design. By using coloured glass, a pattern in half-tint may 
be made on the coloured ground, and after decorating white glass 
the back may be silvered or gilded. 


Sat was manufactured in Cheshire for many centuries 
before the salt beds were found. Indeed, it was not till 1670, 
during some boring operations in search for coal at Marbury, near 
Northwich, that the top bed was discovered. Mines were worked 
in it shortly afterwards, but not extensively, there being no means 
of transporting the output. Fifty years later—1721—the river 
Weaver, which flows through the heart of the salt district, was 
made navigable. Communication with the rapidly-developing port 
of Liverpool being thus established, a great stimulus was given to 
salt-mining; and in 1732 nearly 10,000 tons of rock salt were sent 
down the Weaver. In 1781 the bottom bed was discovered, and 
the quality of it being superior, all new mines were sunk to it, 
and most of the top mines were abandoned. One after another 
the top mines collapsed, leaving large funnel-shaped pits to mark 
their position, In mining the lower stratum it is the practice to 
excavate only the lower—and purer—portion of the bed, and to 
leave very large pillars to support the roof, When the boundary 
of the owner is reached, water is admitted ; and after it has become 


saturated, it is pumped up as brine for the manufacture of white 





MISCELLANEA. 


Tue Liverpool Engineering Society will visit the 
Vyrnwy Waterworks for the supply of Liverpool on the 13tb inst. 


THE Ney number of men employed per diem on the 
Forth Bridge during the quarter has been 3270, and the number 
employed on August 20th was 3240. 


His Imperial Majesty, the Emperor of Japan, has just 
conferred the Order of the Rising Sun of the Fourth Class on Mr. 
Thomas Alexander, M.E., professor of engineering, Trinity College, 
Dublin, for services in the Imperial University of Japan. 


Tue Darlington Forge Company has lately secured 
the contract for cast steel mill housings and cast stee] pinion 
housings from Messrs. Palmer’s Shipbuilding and Iron Company 
for a new plate mill ; these housings are very large, six weighing 
thirteen tons each, and four weighing nine tons each. 

Tue Cunard steamer Etruria has made another remark- 
able passage. She left Queenstown at five p.m. on Sunday, the 
16th ult., and passed Fire Island, which is about thirty-five miles 
from Sandyhook, at nine o’clock on the following Saturday 
morning, thus making the passage in 6 days 22 minutes. 


WE are informed that the Anglo-American Brush 
Electric Light Corporation are taking steps to establish a central 
station at Bournemouth for the supply of electric light. It is also 
understood that the Brush Corporation contemplate the establish- 
ment of central stations at other places in the provinces where they 
have for some time past been pushing the interests of electric 
lighting. 

Accorpine to the Cronstadski Vestnick of September 
26th, the Moncrieff mountings of the pair of 12in. breech-loading 
guns of H.I.M.S. Catherine II. have been thoroughly tested at 
Sevastopol by a committee presided over by Admiral Kasnakoff, 
the chief inspector of marine artillery. The result of the firing is 
said to have been thoroughly satisfactory. These mountings are 
illustrated and described in our issue of September 25th, 1885. 
They were designed by Messrs. Easton and Anderson, who also 
made one pattern set. The mountings for the other two pairs of 
guns were made at the Abouchoff Works by Admiral Kolokoltzoff. 


A sERI0vs and fatal boiler explosion took place on Satur- 
day at the extensive flour mills of Messrs. Watson, Todd, and Co., 
Birmingham. Three of the four powerful mill boilers, 30ft. long 
by 8ft. in diameter, were in use. They were eighteen years old, 
but being of great strength and kept in good repair, there was no 
reason to apprehend any failure under the moderate strain to 
which they were commonly subjected. These boilers were housed 
in a vault, of which the roof was the roadway for the mill wagons. 
A couple of wagons laden with fiour had only just left the yard, 
when the ground suddenly opened with a deafening report, and 
dense columns of steam, charged with fragments of masonry and 
ironwork, shot high up into the air, as from the crater of a volcano. 
Fortunately, the explosion expended its force principally in a 
vertical direction, and the wreckage was not carried far afield. As 
it was, four persons were killed. 


Tue great success of the Bath and West of England 
Society’s working dairy, in connection with its annual exhibitions, 
and the evidence of the beneficial effects of its influence upon 
dairying in the various districts the Society has visited, have 
created a desire for an extension of the Society's work in this direc- 
tion. In consequence of this, the Society’s Council on the recom- 
mendation of its Agricultural Education Committee, have approved 
a scheme for the establishment of itinerant schools in such districts 
within the area embraced by the Society as may desire them, for 
the purpose of teaching the best methods of butter-making. The 
movement will be inaugurated at Swindon on Tuesday, October 
16th, on which day a temporary dairy school will be opened there, 
under the management of a special committee appointed by the 
Society. Arrangements are being made for the establishment of 
a similar school at Shepton Mallett, to follow on as soon as the 
session at Swindon has terminated. 


Tue new entrance to the Middlesbrough dock is now 
nearly completed, and the work promises to be a great success. For- 
merly vessels drawing not more than 22ft. were alone able to enter 
and leave the dock, and larger ships were obliged to have a portion of 
their cargoes sent to them in lighters, to be put on board in one of 
the lower reaches of the river. This was manifestly a costly and 
disadvantageous way of proceeding; as for that portion of the 
cargo, the splendid hydraulic cranes, which span both railway 
trucks and the holds of the vessels lying at the dock quays, were 
not available. The depth of water at the sill, as now altered, is 
28ft., so that vessels of very large size will be able to leave with 
their full cargoes on board. It will be remembered that a year or 
two since a fully-loaded American sailing sbip stuck in the dock 
entrance, and the tide leaving her, she broke her back. The cost 
of putting her in order again amounted to several thousand pounds, 
Such a disaster is, through the recent improvements, unlikely to 
recur, 


THE great salt monopoly seems to be gradually acquiring 
definite shape. Circulars have been sent out from the head quartersin 
London, inviting subscriptions for the preference shares, and also 
for the first mortgage debentures. In these circulars, it is stated 
that the new company, which is to be called the ‘‘ Great Northern 
Salt and Chemical Works Co.,” is to have three millions sterling 
of capital, and that it has already acquired the salt works 
of Cheshire and the United Kingdom, sufficient to control 
the market. It is contidently expected that the price of 
salt will run up six-fold. Competition, it is believed, will 
be quite impossible. The cumulative preference shares are 
being offered to the public ata premium of 10s. per share for three 
days, after which no shares will be issued by the company, except 
ata premium of £2 per share. The promoters expect that the 
dividends on these preference shares will reach 26 per cent. The 
first mortgage debentures, bearing interest at the rate of 7 per 
cent., are also offered to the public. It is not yet known what 
success has attended the efforts made to induce the salt mine 
owners of the county of Durham to join in the great salt monopoly. 
But it is understood that those of county Antrim, in Ireland, have 
joined, as well as every salt proprietor in Cheshire. One or two 
of the great concerns in Worcestershire have, it is thought, also 
been acquired, 


Tuis quarter’s circulars relating to Canada, the Austra- 
lasian and the South African Colonies, have just been issued by the 
Emigrant’s Information Office, under the supervision of the 
Colonial-offce, and a poster, giving a summary, is exhibited in 
every Post-office. Queensland grants free passages to female 
servants and selected unmarried agricultural labourers. Western 
Australia and Queensland grant assisted passages, and the two 
former and Natal nominated passages at reduced rates, mainly to 
female servants and agriculturists. Farmers with capital, and 
female servants, will find openings in all the Colonies, and agri- 
cultural Jabourers in Canada—in the summer months—New South 
Wales, Victoria, Queensland, Tasmania, and some districts of New 
Zealand ; while mechanics are only in demand in very few localities, 
as in Melbourne, for those connected with the building trades. 
Intending emigrants are invited to write to the office as to the 
arrangements, if any, which are made by colonial Governments, 
and in some cases by private committees and individuals in the 
Colonies, for the reception and assistance of emigrants on landing. 
The committee wish to urge the need of careful selection in the 
case of emigrants, and of providing those who go out with money 
to keep them on arrival. e circulars may be obtained, free of 
cost, from the office, 31, Broadway, Westminster, S.W.,; and ten 





salt and of alkali by the ammonia-soda process. 








separate handbooks, with maps, for each Colony, at ld. each, post 
free, or bound together, at 1s. 6d, 
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(For description see page 284.) 





















































— 


: es Les BUL TS, 
\PLewis corr - * =) 2. ’ s ——s 












































; 


: | Levers goers Objet 
hee. . oe Spas epee: i! 5 e+-4 
‘a a. 
i { 
is totes at 
| fi | 
' ay 
i . J5 ! 
? . it —s ! 
' —— 1 
Saeco 


















































































\ ' ey : 0 SECTION THROUCH LINE A.B 
S| : é 
mm = FIG.I8 








SECTION THROUCH LINE FE 


ne 


Fic.19 





1, : 
THICK 





SECTION THROUCH LINE CO 





THE ENGINEER. 283 













Oct. 5, 1888. 











MESSRS. WATERLOW AND SONS COLLOTYPE PRINTING MACHINES. 





(For description see page 279.) 
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FIG. 6.—THE COLLOTYPE PRINTING MACHINE OF MESSRS SCHMIERS, WERNER, AND STEIN, OF LEIPZIG. 








FIG. 7.—THE COLLOTYPE PRINTING MACHINE OF MESSRS. ALAUZET AND CO., OF PARIS. 
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NEW SEWAGE SCHEME FOR MANCHESTER. 


Durixe the past three weeks Mr. Samuel Joseph Smith, C.E., 
acting on behalf of the Local Government Board, has been 
holding an inquiry respecting an application by the Corporation 
of Manchester for power to borrow £450,000 for the carrying 
out of a new and extensive sewage scheme, and £40,000 for the 
purchase of land required for that purpose. A number of local 
authorities and private uwners appeared in opposition to the 
project, and the proceedings have Leen of an imposing, as well 
as highly important, character. 

According to the explanation given by Mr. Addison, Q.C., M.P., 
who represented the Corporation, the proposed works are to be 
carried out under the Rivers’ Pollution Act, and the main 
features are two large intercepting sewers, which will carry the 
sewage away to the city boundary on the Stretford road, whence 
it will be taken by a large outfall sewer to a place named Davy- 
hulme, four miles distant, where it will be treated on the principle 
chiefly of chemical precipitation at works to be specially erected. 
The effluent is to be treated by means of downward filtration, 
and so rendered innocuous to public health and satisfactory 
to the Ship Canal authorities, whose interests have to be con- 
sidered in the matter. This special inquiry was necessary for 
two principal reasons. In the first place, the powers given by 
the Public Health Act for creating sewage works were restricted 
to works only within the district of a district authority ; but in 
this case the consent of other authorities was required, seeing 
that the works would extend beyond the limits of the Corpora- 
tion. Therefore the sanction of the Local Government Board 
had to be obtained after investigation. In the next place, the 
financial aspect of the case also involved the authority of the 
Local Government Board, the Act placing restrictions on local 
bodies. The Local Government Board will not sanction the 
expenditure for such purposes of a sum larger than the assess- 
able value of the area for two years; but in this case, Mr. 
Addison pointed out, there could be no ditliculty on that point, 
for the annual assessable value of Manchester was £2,421,470, 
and the amount of its debt £275,134, while the cost of the pro- 
posed works was, lands included, under £500,000. This 
scheme had been maturing since 1884, the whole question 
having been under consideration since 1879, and in re- 
gard to it the special committee of the Corporation have 
visited a number of works throughout the country. They have 
been particularly struck by the Leeds works, which have proved 
perfectly satisfactory and unobjectionable. This system is 
practically the groundwork of the scheme they have formed. 
They would have pushed it forward earlier, but for the necessity 
of considering the interests of the Ship Canal, and seeing what 
form that undertaking would finally take. At one time it was 
intended to include several outlying districts in the scheme, but 
that intention was abandoned, and the scheme limited to the 
city, the outside districts being left to look after themselves, under 
the control of the future County Council of Lancaster. Under 
the existing system the sewage of Manchester finds its way into 
the Irwell by a number of drains and streams ; but the effect of 
the new project will be to divert it from the river, and so purify 
the Irwell, a result which has long been one of urgent necessity. 
Describing the actual works, Mr. Addison explained that the 
first part of the scheme was the construction of intercepting 
sewers, which would foliow the course of these streams. The 
two main sewers would be 7ft. and 9ft. in diameter respectively, 
and would have a capacity to discharge 100,257,000 gallons in 
twenty-four hours. That represented a cubic capacity of 
11,139ft. per minute. The scheme was on a scale that would 
practically be sufficient for all time. It allowed for a population 
of half a million using 44 gallons of water per head per day. At 
present the population was 378,000 and the water supply 
25 gallons. From the city boundary a large outfall sewer would 
be made to Davyhulme, where 95 acres of land had been pur- 
chased for the construction of sewage works. The outfall sewer 
to this point would be 14ft. by 10ft. 6in.,and capable of discharging 
19,586 cubic feet per minute. In its subsequent course the 
sewer would be relieved by an overflow, through which, if neces- 
sary, the whole of the effluent could be passed into the Ship Canal. 
With regard to the works at Davyhulme, Mr. Addison said the 
land was in immediate proximity to the Ship Canal, and was 
admirably adapted for the purpose which the Corporation had 
in view. They propose to pass the sewage in the usual way by 
a continuous flow through a series of tanks, using as precipitates 
lime and sulphate of alumina. They would discharge a satis- 
factory effluent. By that he did not mean one that would be 
suitable for piscatorial purposes, but one that would be for all 
practical purposes pure and satisfactory. As regarded the sludge, 
it would only be allowed to remain three or four days, so that 
no nuisance would be occasioned by it. At Leeds there was 
said to be no difficulty in getting rid of the sludge, and in this 
case they would have the advantage of the Ship Canal and their 
own barges to take it away. Mr. John Allison, C.E., who has 
been city surveyor of Manchester for ten years, and who has 
had considerable experience in the disposal of sewage, stated 
that the Leeds scheme, one of precipitation works at the 
outfalls, and this scheme were almost identical; but 
in the first instance this was a gravitation scheme. No 
pumping whatever would be required in the city, and 
the only pumping necessary would be for lifting some 
of the effluent out of the effluent well and for pumping the 
sludge. The sewage proper would not be pumped at all. 
The general outline of the scheme was that of an intercepting 
sewer. Manchester at the present time was drained throughout 
the entire area by outfall sewers gravitating towards the three 
valleys—the Medlock valley, the Irk valley, and the Irwell 
valley. The sewers would be laid with a view to making use of 
the natural conformation of the ground. For the purposes of 
the scheme the city was divided into drainage areas, to which a 
prospective population was assigned—that was to say, the 
population when the area was built upon. Giving a few general 
statistics, he said the area of the city was 5929 acres, and the 
present population 378,000. The average rainfall was about 
35in. For an average of 111 days the rainfall did not exceed jin. ; 
for 39 days the rainfall did not exceed jin., and there were 35 
days in which the rainfall exceeded jin. That left an average 
of 186 days on which no rain fell. The average had been 
taken over a period of five years. The present water supply 
for the city was 13 gallons per head for domestic purposes and 
7 gallons per head for trade purposes, making a total of 20 
gallons per day per head. Manchester was not a water-closet 
town. It had 18,800 water-closets, representing a population of 
94,000. Of dry earth closets there were 66,000, and of ashpits 
4000. There were no cesspools. Very few of the manufactories 
were connected with the sewers. The sewers were calculated 
on a scale that would be sufficient for all time. They would 
provide for a population within the city of half a million. When 
the Thirlmere water scheme came into operation, as it probably 
would in three or four years, the people would, no doubt, 
gradually become educated into using more water than they 
did at present. The average allowance at present was about 








20 gallons per head per day, and the scheme was based 
on the notion that it might be increased to 40 gallons or 
44 gallons. Provision was also made to carry off half 
an inch of rainfall in twenty-four hours. Although Man- 
chester was not a water-closet town, yet the scheme was 
based on the assumption that it might become so. The 
two large main sewers would be able to pass 100,257,000 gallons 
in twenty-four hours, or 11,139 cubic feet per minute. From 
the city boundary the sewage would be taken along Stretford in 
an outfall sewer 14ft. by 10ft. 6in. at a gradient of one in 2640, 
Running three-quarters full, it would pass 19,588 cubic feet per 
minute. Running full bore, it would pass 21,849 cubic feet per 
minute. Opposite the Blind Asylum there would be a storm 
overflow, communicating with the river, and eventually with the 
Ship Canal. After this point the outfall sewer was reduced to 
10ft. in diameter. Another storm overflow was provided at 
Throstle Nest. The sewage works at Davyhulme would be con- 
structed on a scale to meet no more than the present needs of 
the city, with a slight margin. The population at present was 
378,000, using a water supply of twenty gallons per head per 
day, and the works would be constructed to meet the wants of a 
population of 400,000, using twenty-five gallons of water per 
head per day. It would be very easy'to increase the capacity 
of the works as was found necessary. A series of twenty tanks 
would be constructed, each tank 100ft. long and 60ft. wide, 
7ft. deep at one side and 5ft. at the other. Mr. Allison 
explained the treatment of the sewage on its arrival at 
the works, and its subsequent precipitation in the tanks. 
The sludge on being taken out of the tanks would 
be dried on beds of land outside. The daily bulk would 
be about 120 tons, and this would in about four days dry down 
to 25 tons, in which there would still be 46°9 of moisture. It 
was anticipated there would be no difficulty in disposing of the 
dried sludge to farmers. In Leeds the demand for the material 
was greater than the supply. About 95 acres of land had been 
purchased for the sewage works. The tanks would occupy about 
three acres, and the sludge beds about two acres. With respect 
to the disposal of the effluent water, Mr. Allison explained that 
that would pass over filtration beds before proceeding to the 
Irwell. When the volume of water was under 10,000,000 
gallons in the twenty-four hours it would pass through the 
tanks, and the effluent through the filtration beds, When the 
addition of flood water raised the volume above 10,000,000 
gallons, it would be passed through the tanks, but would go 
into the river without passing through the filter beds. When 
the volume rose above 40,000,000 gallons it would go straight 
into the river without any treatment at all. So large an admix- 
ture of flood water as was implied in these circumstances would 
be taken as effecting the object aimed at by the treatment at 
the works. Mr. Allison was cross-examined at great length on 
behalf of various opponents, but he maintained that the scheme 
would neither interfere with the interests nor injure the health 
of neighbouring districts, and that it must be restricted to the 
sewage of the city of Manchester alone. 

Dr. Frankland, Mr. Charles Estcourt, Dr. Whiteside Hime, 
and other sanitary and general authorities, having supported the 
scheme, Mr. James Mansergh, C.E., stated that after examining 
the scheme very thoroughly, he approved of it in detail, and also 
of the site selected. The scheme, he admitted, would suffice 
to take in the sewage of the out-townships with some 
enlargement, and on broad grounds it was not, in his opinion, 
desirable that a number of outlying townships should have 
their separate sewage systems, but he thought that when 
contiguous townships took advantage of a great sewage 
scheme promoted by the central authority they should allow 
themselves to be incorporated with that authority. He insisted 
that the land fixed upon by the Corporation was the most 
suitable of any in the neighbourhood of Manchester, and pro- 
perly managed the works would not be obnoxious to health. 
For his own part he would not entertain the idea of establishing 
the sewage works at Carrington Moss. There was no danger, 
he thought, of the sewage becoming frozen in severe winters, 
and thereby stopping too long in one place and emitting an 
unpleasant smell. He characterised some of the fears which 
had been expressed in regard to the scheme as mere bogies. 
The pressed sludge would not be a nuisance, not even when the 
sun or rain fell upon it powerfully. Whatever the circum- 
stances, the fact was that sewage cake exposed to the air kept 
getting drier and drier. On the other hand, Dr. James Camp- 
bell Brown, professor of chemistry at the Victoria Univer- 
sity, opposed the scheme, so far as the Davyhulme works 
were concerned, as likely to be prejudicial to health, and 
Mr. James Farrar, C.E., expressed the opinion that the 
effluent water would be bad when it went into the Ship 
Canal. The tanks would be too small to deal with ten 
million gallons of sewage and thirty million gallons of storm 
water. He thought the tanks should be capable of holding 
twenty-four hours’ sewage all at once. The tank capacity 
should be raised from four and a-half to ten million gallons. 
He did not know of any engineer who had had a system like 
that which was proposed, and he thought it was entirely an 
experiment from beginning to end. The land was fair average 
land, but he thought that there was not enough of it—that there 
ought to be at least 200 acres for filtration. His experience was 
that it was generally necessary to have an acre per thousand of 
the population, and that in any case the population should never 
exceed 2000 to an acre. There was no additional land near the 
proposed land that was available for sewage purposes, There 
was a piece of land situated at Carrington Meadows, at the 
junction of the rivers Mersey and Irwell, which was available 
for sewage works, and which he considered equal, if not superior, 
to the land proposed to be taken by the Manchester Corpora- 
tion. 

Mr. A. M. Fowler, C.E., also objected to the scheme in many 
respects, Assuming, he said, that 10,000,000 gallons of sewage 
flowed from the outfall sewer, he calculated that the velocity 
would be at the rate of 118ft. per minute. That velocity was 
not sufficient, in his opiniop, to keep the sewer clean. In a 
summer like last summer, when many weeks passed without 
rain, such a sewer would have got into a very bad state. It 
would not silt up, but it would be thick, and the sewage would 
not move along sufficiently quick. All the flood water ought to 
be turned into a reservoir before it was turned into the Ship 
Canal, so as to allow the suspended matter to be precipitated. 
With to the capacity of the tanks, he thought they 
were not sufficiently large to produce a good effluent. To 
deal with a flow of 10,000,000 gallons properly he would 
have made them double the size they were. He did not 
think any reasonable increase in the capacity of the tanks 
would be sufficient to enable the flood water to be properly 
dealt with, his opinion being that a special storm reservoir 
should be constructed for that purpose. He thought the 63 
acres of land was an insufficient space to devote to sewage works, 
and if he could do so, he would have a space of 180 acres. Bir- 
mingham had a space of 1200 acres on which to dispose of their 
sewage, and he thought Birmingham had set a good example 
for Manchester. All sewage works should be put upon a site 








where the least nuisance would be caused to the residents, and 
he did not think the proposed site was a good one. He had 
calculated that during the next thirty years the property in this 
district would depreciate to the extent of £90,000, 

Several other witnesses were examined on behalf of sixty-five 
owners and occupiers opposing the scheme, and the inquiry was 
adjourned for several days, having previously proceeded from 
day to day since September 10th. 








FOUNDRY PLANT FOR GARDEN ISLAND NAVAL 
STATION, NEW SOUTH WALES GOVERNMENT, 





Ir is so long since any good illustrations of foundry appli- 
ances have been published that the engravings which we print 
of the foundry plant for the Garden Islard naval station of the 
New South Wales Government will, with the particulars, be 
found of considerable interest. In our impressions of the 14th 
and of the 2lst ult. we published respectively a perspective 
engraving of the set of cupolas, pillar crane, blower, and engine 
hoist, and core truck, elevation of the section of the cupolas, 
and several views of the brass furnaces. We are now enabled to 
continue the publication of the engravings of more of the plant 
and a description of the whole. Further engravings will be 
published next week of the casting-pit and other things. 

The casting pit for moulding castings for marine repairs—see 
page 282—is 16ft. square by 15ft. deep, and is provided with 
four sand-holes 7ft. high by 5ft. 6in. by 2ft. to throw in the 
loose sand. It is built up of cast iron plates lin. thick in the 
body and lin. thick at the flanges. The bottom of the pit is 
ljin. thick throughout. All the joints are planed and bolted 
together with lin. diameter bolts at 6in. pitch. Between each 
bolt is a rib fin. thick. All the flanges are on the inside, so as to 
get at the bolts and take out any plate when necessary for 
repairs. On the bottom of the pit are cast four strong lugs for 
lifting the whole structure when all the plates are bolted 
together. The bottom portion is spread out 2ft. wider than the 
top, and well ribbed, so as to form a wedge when fixed in its 
place. It is laid on a bed of concrete, and concrete run in all 
round between the pit and the solid rock. High water mark is 
6ft. below the foundry floor level. 

The core stove for drying the cores, is 20ft. long by 
13ft. wide by 15ft. high. The roof is made up of small arches, 
and is held together by thirteen cast iron girders and 
cross-pieces. It is provided with wrought iron folding doors 
15ft. high by 12ft. 6in. wide on each end of the stove; the doors 
are built up of jin. thick plates, well braced with flat bars; 
three hinges 5in. by jin. thick, are fastened on to the doors, 
which are swung on cast iron angle door-jambs Qin. by 44in. by 
lin. ; each door has two slot bars and one latch keeping the 
door closed ; the flues for heating the stove are underground, and 
the fireplace is arranged outside the building. There are six 
cast iron core-stands for holding the cores, 

The loam carriages, one of which was shown at Fig. 6, page 
219 ante, are made for the 4ft. 84in. rail gauge size carriage 
frames, 8ft. long by 5ft. 6in. broad by 8in. deep. In the centre 
of the frame is a large boss for striking off large cylinders, 
pans, &c. Each is mounted on four 18in. mild steel wheels and 
3in. wrought iron axles. They are made to carry ten tons, 

The cupolas are three in number, as shown at page 222 
ante. Of these and the arrangement we have more en- 
gravings awaiting another impression. They comprise one 
No. 10 size Stewart's “Rapid” cupola, the outside dia- 
meter of the shell of which is 5ft. 6in. The diameter inside 
at the tuyeres is 2ft. llin., and the height to the charging 
door is 16ft. The total height is 26ft. 6in. Its capacity in 
iron melted is ten tons per hour. It is fitted with two tapping 
out spouts and one slag spout, and is provided with drop bottom 
consisting of four cast iron pillars standing on a strong bed- 
plate. On the top of the pillars—see page 245, Fig. 8—is a base 
plate in halves, upon which the cupola stands, and to which is 
secured two wrought iron hinged doors opening from the centre. 
Each door is connected to a shaft on which is keyed the wrought 
iron hand lever for controlling it. A strong wrought iron bolt 
is shot across the doors when closed, securely fixing it in posi- 
tion. To the shell is attached an annular air-belt, Fig. 8, which 
is divided into two parts, On one side of the air belt is secured 
two cast iron quarter bend blast pipes—see page 245—and to 
the bends are connected two turned cast iron shut-off valves. 
Oneshut-off valve stops airfrom one-half of the tuyeres,and clears 
the tuyeres in the opposite half. By closing one shut-off valve 
or the other the tuyeres can be kept constantly burning and 
bright, and will not require pricking out. The blast is conveyed 
from the air-belt to the furnace part by three rows of cast iron 
tuyeres, lower and middle zone of fusion having three tuyeres 
each, the top zone having six tuyeres. 

Opposite each of the top tuyeres in the air-belt is fixed a cast 
iron turned plug valve. The plugs of these valves come through 
cover plates fixed on the top of the air-belt. Each valve has a 
separate handle, by which the tup row of tuyeres can be shut 
off from the blast as occasion may require. Opposite each 
tuyere on the air-belt is fixed a seat with sliding peep-hole door, 
fitted inside with blue-tinted glass, in front of which is a mica 
disc, asbestos and fire-brick rings. To indicate the pressure of 
air in the furnace part of the cupola a blast pressure gauge is 
fixed on the air-belt. The upper part of cupola is provided 
with a charging door lined with fire-brick. For the furnace 
part of cupola special bricks are made, which fit round the 
tuyeres; all the bricks are made very large to prevent many 
joinings and burning out. In the bottom part of the cupola 
shell is formed a small receiver for keeping the metal till it is 
tapped out into ladles. 

A second cupola is a No, 5 size of Stewart’s patent “ Rapid” 
cupola. The outside diameter of shell is 4ft.; diameter inside 
at tuyeres, lft. 10in.; height to charging door, 16ft.; total 
height, 26ft. 6in. The melting capacity of this cupola is 5 tons 

r hour. The third cupola is of the same kind, but of the 

®. 1 size. The outside diameter of the shell is 2ft. 4in.; dia- 
meter inside of tuyeres, lft. 2in.; height to charging door, 
12ft. 3in.; total height, 26ft. 6in. The melting capacity of this 
cupola is one ton per hour. Inall the leading details the descrip- 
tion for No. 5 and No. 1 size cupolas is the same as for No. 10. 

On the top of the cupolas is fixed a wrought iron flue 5ft. 
square, lined inside with firebrick, to conduct the fumes and 
waste gases to the underground flue through the workshops to 
the main chimney. Over the top of each cupola, on the bottom 
of the inside of the flue, is a damper made of firebrick strongly 
braced together with wrought iron hoops, which slide in and out 
of the flue, thereby opening and closing the outlets in the top 
of the cupolas, so that one or all can be working at the same 
time. The motion for moving the dampers is obtained by means 
of levers and hand wheels and screws. 

The three cupolas are provided with cast iron staging, see 
page 222—crab, see page 19—and cage, see page 222—for 
hoisting the material. The stage for the No, 10 and No. 5 size 
is 20ft. long by 12ft, wide, and is 14ft. from ground level to top 
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of stage. The stage for No. 1 is 6ft. long by 8ft. 6in. wide, and is 
10ft, from ground level to top of stage. The staging is mounted 
—see pages 222 and future impression—on six strong cast iron 
columns in front, the back being builtin the wall. On the top of 
the columns are fixed deep strong section girders, covered with 
thick cast iron chequered plates. On the front of the stage 
between No. 5 and No, 10 size cupolas, is fixed the angle iron 
guides for guiding cage and rising platform—see page 222. 
Overhead are the pulleys, mounted on two standards, for carry- 
ing the hoisting and balancing chains, The crab for hoisting the 
materials is fixed to the left of the staging, the hoisting chain 
being conducted on the wall by pulleys. In the cage is the 
starting and reversing rod, by means of which the man can 
start or reverse the imotion of the cage in any part of its travel ; 
and the cage is so arranged that it stops by itself when it arrives 
at the top of stage or on the ground. Further engravings show- 
ing the plan of the foundry have yet to appear. 

A Fletcher's patent self-acting loam mill is employed, with a 
dish 7ft. diameter, the speed of pepiphery of the dish being 
830ft. per minute, It is supplied with fast and loose pulleys 
and strap-shifting arrangement. 

A vertical engine is employed to work the counter-shaft, 
from which the hoisting crab and loam mill are driven. 
The engine is shown at Fig. 4, page 219, and at Figs, 23 
to 26, page 286. The cylinder and working parts are mounted 
on a neat cast iron standard, which forms also the guide bars 
for the crosshead and the support for the crank shaft; the 
cylinder is 84in. diameter and 12in. stroke. It is lagged with 
wood and covered with sheet iron. The crank shaft is of loco. 
form, and the bearings are of gun-metal, with wide bearing sur- 
faces and large oil-boxes, The excentric sheave being easily 
reversed, the engine can be run in either direction as required. 
The governor is placed horizontally over the cylinder, and acts 
direct on to the throttle valve. All other particulars can be 
gathered from the engravings. 

The blower employed is shown on p. 219, Fig. 5, and at Figs. 21 
and22, It isaNo.6Thwaites’ 1888 pattern” Root’s blower, with 
direct-acting duplex engine. The diameter of the engine cylin- 
der is 12in.,and the length of stroke 14in. The blower will deliver 
sufficient air running at 250 revolutions per minute to melt ten 
10 tons per hour. The governor for regulating the speed of the 
engine is of the Porter type, and is fixed directly over the valve 
chest ; but is not shown in our engraving. It is driven off a 
grooved pulley fixed on the blower shaft, The blower revolvers 
are constructed in one piece of a strong mixture of cast iron, 
and are planed accurately by special machinery. They are 
keyed on mild steel shafts, which run in long phosphor bronze 
bearings. 17in. blast pipes are supplied to connect the blower to 
the three cupolas. 

The lifting machinery includes the 5-ton independent foundry 
hand crane, illustrated on p. 219, Fig. 2. It is fixed so as to 
take the metal in ladles from the cupolas and distribute it all 
over the foundry. It has a radius of 24ft., and was tested with 
seven tons at that radius. It has two speeds of hoisting and rack- 
ing in-and-out gear for travelling carriage, and a powerful screw 
brake for holding and lowering weights. It has two strong cast 
iron foundation plates, having six arms in each and twelve strong 
bolts to fasten them to the foundation—one on the top and the 
other below. The upright jib and struts are made of wrought 
plates and strengthened with angle iron rivetted together and 
secured to castings that fit on the pillar. On the top of the jib 
are rivetted steel rails for the carriage to run upon. 

The brass furnaces are shown on p. 245, and with sufficient 
clearness to make description unnecessary. 

The ladles—see p. 222—include one 5-ton and one 10-ton 
geared crane ladles. The body of these ladles is slightly ex- 
tended on both sides to form spouts; the metal is poured from 
the ladles by means of a hand-wheel, bevel wheels, and a worm 
which works in a worm-wheel, keyed on the trunnions of the 
ladles. The body of the ladles is strougly braced together by 
wrought iron bands and strips. Besides the above ladles are one 
l-ton and three 10-cwt. crane ladles without gearing ; three 
1-cwt. double swivel hand ladles, and three 4-cwt. hand shank 
ladles. 

The moulding-boxes and tools include four top and bottom 
boxes 4ft. by 6ft.—two with fast and two with loose bars—6in. 
deep top part, and 9in. deep bottom part ; four top and bottom 
boxes 3ft. by 4ft. by 6in. deep top part, and 8in, deep bottom 
part—-fast bars; four top and bottom boxes 2ft. by 3ft. by 
4in, deep top part, and 6in. bottom part—fast bars ; four 
top and bottom boxes lft. 6in. by 2ft. by 4in. deep top 
part, and 6in, deep bottom part—fast bars; four top and 
bottom boxes lft. by lft. 6in. by 4in. deep top part, and 
6in. deep bottom part—fast bars. Six complete sets of moulders’ 
tools are also included in the plant. The moulding-boxes for the 
brass foundry include four top and bottom boxes without bars 
9in, square by 4in. deep top and bottom ; four top and bottom 
boxes with one bar 12in. square by 4in, deep top and bottom ; 
two top and bottom boxes with two bars 15in. square by 4in. 
deep top and bottom, Three complete sets of moulders’ tools 
are also inciuded, 








AUTOMATIC FIRE EXTINCTION. 





On Monday some very interesting experiments were con- 
ducted at a wharf on Ransome’s Dock, Battersea, with the 
Grinnell Automatic Sprinkler, which is being introduced to 
London under the auspices of Messrs. A. Ransome and Co., 
Chelsea. The manufacturers and possessors of the European 
rights of the invention, which is American, are Messrs, 
Dowson, Taylor, and Co., London. The Grinnell Sprinkler 
has been widely adopted in America, where it is much 
used for factories, warehouses, saw and flour mills, and 
premises of.a similar kind, including even theatres. An in- 
stallation of this system of sprinklers is made as follows:— 
Lines of pipes are carried throughout the building and laid 
horizontally along the ceilings from 8ft. to 10ft. apart. These 
are connected with vertical rising pipes supplied from the public 
water main, or a tank in a tower, or any other source of supply 
that may be used, and will keep the water in the pipes under pres- 
sure, To each of the horizontal lines of pipes, at intervals of 
10ft., the sprinklers are attached. By this arrangement there is 
one sprinkler to every 100 superficial feet of floor area. This 
sprinkler is about the size and shape of an ordinary egg, and 
has a water outlet of jin. in diameter. The valve is held in 
position by a little lever made fast with fusible solider at the 
furthest extremity from the outlet. The distinctive feature of 
the Grinnell Sprinkler is the elastic valve seat, and a rigid 
valve so securely fastened as to relieve the low-fusing solder of 
nearly all stress. Should a fire start at any point, the heat 
would at once rise to the ceiling, where the temperature would 
be rapidly raised to 160 deg. Fah., at which the fusible holder 
melts. The elastic valve in thesprinkler would then be released and 
the water under pressure in the pipes would then be profusely 
distributed on the fire in a fine spray, resembling a strong and 





pertinacious fall of rain. The low-fusing solder is eo far removed 
from the cooling effect of the water, and so small in amount, 
that its sensitiveness to heat is perfect. Of course, it can be 
made to fuse at almost any desired temperature. The elastic 
seat keeps the opening covered until the solder joint is com- 
pletely severed by means of the release of the lever and the 
simultaneous movement of the valve. Unless this opening is 
kept covered until the svlder joint is entirely broken, a slight 
escape of water may reset the fusible solder when the 
valve is but slightly open, and thus defeat the working of 
the sprinkler. The valve proper is a disc of soft metal, 
held in a circular brass plate, having a toothed edge. When 
the valve is open the valves and discs form a deflector 
for the distribution of the water spray. As soon as the 
heat of a fire softens the solder joint between the second 
lever and the lever yoke, the elastic valve seat and the valve 
move together a sufficient distance to completely sever the 
solder joint before any water can escape to cool it. The levers 
are thrown from the yoke; the deflector, with the valve, is 
forced from the opening to the notches which formed the 
fulecrums that. held the levers, and the deflector is then in posi- 
tion to distribute the escaping water. This valve therefore is 
held closed, and is forced open by the same pressure, and moves 
before it opens. It has often been said that if a fire could be 
put out the moment it gets kindled, there would be no more 
fires. The Grinnell sprinkler practically does this, and does it 
automatically. A complete installation should have two dis- 
tinct water supplies. When the town water pressure is suffi- 
cient to give at least 10 lb. pressure in the top storey, it 
can be utilised as one of the sources, the installation 
pipes being served by a branch taken from the town 
mains. The most usual form of second supply is a 
tank erected at an elevation above the highest sprinkler 
on the premises, so as to give an efficient pressure. The 
capacity of these tanks should range from 3000 gallons of 
water upwards, according to the size of the building. In 
country districts the two supplies are generally a tank and an 
ordinary pump. 

In the case of buildings that are not heated, or in any cases 
where there is any form of freezing, what is called the “dry 
pipe system” is used. The installation is charged with com- 
pressed air; and in case of fire, when the sprinklers operate, the 
air instantly escapes, and the water follows. 

Every installation has an automatic alarm, the function of 
which is to give immediate warning of the smallest escape of 
water inside the protected building, whether such an escape 
be from a leaking pipe, a broken joint, or the operation 
of a sprinkler through fire, and to continue the alarm so long as 
the escape takes place. The importance of this invention is 
obvious. It is worked by no external agency, but a utilisation 
of the flow of the water itself. 

The experiments witnessed on Monday were highly satis- 
factory, and much severer tests than anything that would pro- 
bably occur in ordinary circumstances, A wooden shed, some 
20ft. square by 12ft. high, was fitted with a complete installation, 
shavings were loaded upon the floor toa height of about a couple 
of feet, saturated with oil and naphtha, and then set alight. 
The doors was left open, and the draught was terrific, but the 
fire had no chance; in Jess than a minute it was deluged with 
water and heavy clouds of smoke, which were rapidly succeeded 
by steam, rose out of the chimney. In less than five minutes 
the fire was completely extinguished, and not a trace of it 
remained. The walls were not injured, and the ceiling was not 
even blackened. In a subsequent experiment the oil and 
naphtha were used, and so the fire got more time to gain hold, 
but its extinction was even more rapid and complete than in the 
previous case. Some of the leading insurance companies are 
making reductions in their rates of insurance and premiums 
to those who have adopted this system of sprinkler, 
and in consequence of the application of this system of 
sprinklers to the Universal Emporium of Mr. Whiteley, that 
gentleman has succeeded in insuring his premises, which he had 
before found great difficulty in doing. We are assured that 
these sprinklers will be largely adopted. Already our theatres 
are doing so, and Manchester and Liverpool are, it is said, large 
users of the Grinnell sprinkler, 








NEW TORPEDO BOATS. 


THE recent naval manceuvres, says the Times, have probably 
done more to demonstrate the exact part which torpedo boats will 
play in future warfare than any previous experiments. They have 
clearly proved that the first-class boats as at present constructed 
are seaworthy and safe in bad weather. They have, however, 
shown that the wear and tear to the officers and crew, when at sea 
for a lengthened period, produce an amount of exhaustion which is 
a matter of serious moment. For this reason, and also in conse- 
quence of the difficulty experienced in obtaining a supply of coal 
and water, great doubt is thrown on the desirability of boats of 
this class accompanying an attacking fleet a considerable distance 
from the base of supplies. Moreover, the movements of the large 
vessels are hampered by the necessity of protecting the torpedo 
boats themselves. The case is, of course, entirely altered as 
regards second-class torpedo boats, which are designed for being 
hoisted on the deck of the vessel to which they are attached. For 
taking part with a defending force, however, the first-class boats 
have proved themselves to be of the utmost utility, and in this 
respect there is no doubt that within the last few months they have 
risen greatly in the estimation of naval authorities. 

The new first-class boats to be built by Messrs, Yarrow and Co., 
of Poplar, are to be 130ft. in length by 13ft. 6in. beam, and are to 
be constructed on the No. 79 type. The official trial of No. 79 was 
fully reported in our columns at the time when it took place. It 
was then found that a —_ of 22:4 knots was obtained with the 
boat, fuily equipped and in accordance with the Admiralty condi- 
tions, during a continuous run of two hours. Her turning power 
enabled a complete circle, either to port or starboard, to be made 
at full speed within one minute. This result was not secured by 
any complicated system of steering, but by means of one rudder 
only, placed at the stern in the usual position. This exceptional 
power of manceuvring is due mainly to the absence, as far as prac- 
ticable, of the deadwood at the stern, thereby reducing the side 
resistance offered by it to theaction of the rudder, This principle 
was adopted in some Yarrow torpedo boats, built for the Chilian 
Government in 1879, and of late it has been extensively and 
successfully introduced by Mr. J. Samuel White, of Cowes, 
in craft of smaller dimensions. It has been found that the 
reduction of the deadwood not only secures a gain in steer- 
ing, but, by reducing the area of the hull in contact with the 
water and the consequent surface friction, and owing also to the 
reduction in weight, a small gain in speed isalso secured. Another 
special feature in these new boats, and one of great importance to 
fighting mem is the adoption of Yarrow’s system of enclosing the 
furnace or fire-box of the boiler in a complete water-tight casing. 
In this system all the air which is required for the purposes of com- 
bustion has to pass over the top of the casing and then downwards 
to the furnace. The effect of this is to prevent the extinction of 
the fire should a sudden inrush of water find its way into the stoke- 
hold or boiler compartment. The importance of securing im- 
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munity from this untoward result will be self-evident when the 
probability of damage to the thin steel plates of the bull through 
shot or collision is borne in mind. The of this arrang t 
is not problematical, the system having been practically tested and 
its efficiency fully demonstrated. It has been found that, although 
the boiler space may be flooded and the boiler, in fact, completely 
immersed, as it were, in water, the boat still retains its steaming 
capabilities to an extent that will enable it to run from forty to 
fifty miles. 

The new boats will also be improved in respect of the arrange- 
ments for their armament. It will be remembered that the torpedo 
boats built two years since were fitted with five torpedo launching 
tubes. Experience, however, has shown that this is too heavy an 
armament for boats of this size, so much so that it was found neces- 
sary to remove a portion of it from some of them. In the new 
boats three launching tubes only will be carried, one being fitted 
at the bow, and two near the stern, the latter being mounted for 
firing over the sides at angles capable of variation at the discretion 
of the officer in command. ‘The bow gun is for direct ahead 
attack, while the two guns for side fire are arranged for discharging 
their torpedoes when running at full speed past the enemy’s 
ship. ‘The consequence is that, in whatever position the boat 
may find herself in relation to the enemy, an attack can be 
made, Throughout all the boats the torpedoes will be ejected by 
means of gunpowder impulse, which is completely superseding, in 
her Majesty’s service, the old and complicated system of com- 
pressed air. In addition to the torpedo armament the new boats 
will carry several machine guns and a powerful electric light on the 
conning tower. They will also be provided with means of distilling 
water should the supply run short. Enclosed within the small 
compass of a hull, cal? a trifle more than jin. in thickness, there 
will be no fewer than eight independent engines, including the pro- 

elling machinery, which will —— about 1100-horse power, 
he boats will have an estimated speed, fully equipped, of 224 knots, 
and will be capable of turning within a circle the diameter of which 
will be equal to twice the length of the boat. The coal bunker 
capacity is to be sufficient to insure a radius of action of 2000 miles, 











SOCIETY OF ENGINEERS. 


AT a meeting of the Society of Engineers on Monday evening a 
rig's was read on ‘‘ Light Railways,” by Mr. William Lawford, 

. Inst. C.E. The paper first drew attention to the fact that the 
subject was not a new one, baving been brought before other 
scientific bodies about twenty years ago, and also that since that 
period not much appeared to have been done with light railways, 
in this country at least, and that amongst those that had been con- 
structed, few, if any, had proved commercially successful. The 
author endeavoured to show the reasons for this, and contended 
that up to the present time they had scarcely had fair play shown 
them, and that greater facilities for construction should be 
granted by Act of Parliament. He then showed that, compara- 
tively speaking, the so-called ‘‘ Railways Construction Facilities 
Act” was not made much use of ; the ordinary Act of Parliament, 
notwithstanding its additional cost, being evidently preferred. 

The development of steam tramways and road railways was then 
brought forward, and the term ‘Light Railways” properly 
defined, and the latter was exemplified by a description of the 
Wotton Tramway constructed for the Duke of Buckingham and 
opened for traffic in 1871; the traffic results on this line for the 
year 1887 were then given. 

The author next introduced the subject of break of gauge, as 
many light railways have been made on a less than the normal 
gauge of this country, which necessarily involved a break of gauge ; 
this was exemplified in the case of the Festiniog Railway, which 
has a 2ft. gauge; and the opinions of some engineers of eminence 
were given on the gauge question. Mention was also made of the 
actual difference in the cost of construction of a double line of 
mixed gauge—a line combining the 7ft. and the 4ft. 8hin. gauges 
—as against a double line of the 4ft. 84in. gauge only, on a well- 
known suburban railway; and some interesting particulars upon 
the alteration of a gauge of eighty miles of open railway were 
alluded to, showing how this was accomplished without interfering 
with the traffic. 

The suggestions of the Report of the Commission on the 
Depression of Trade were shown to have some bearing on this 
question, from the fact that light railways or steam tramways 
would be the means of greatly assisting the transport of agri- 
cultural produce generally, so as to bring it rapidly and cheaply to 
market, the assumption being that such districts as those alluded 
to might bear the expense of making and working a light railway, 
whilst the population was too sparse and too widely scattered to 
support a railway of heavy or ordinary construction. An American 
engineer’s idea on this subject was then quoted to show how the 
traffic in this country was carried on, and how it ought to be 
carried on, and that we should not haul such a large proportion of 
non-paying loads as we are in the habit of doing. 

The introduction of the bogie wagons would, no doubt, help 
largely to reduce working expenses on ordinary railways, and 
especially so on light railways. Moreover, such bogie wagons 
could run round very sharp curves without injury to the road bed 
on which they ran. The Wolverton and Stony Stratford Steam 
Tramway was described, on which there are double bogie passenger 
cars running, carrying 134 passengers, the length of these cars 
being 48ft. This is a narrow-gauge line, the rails being only 
3it. Gin. apart. After passing through Stony Stratford the line is 
extended to the village of Deanshanger as a road railway, the 
rails being laid on the waste space at the side of the road. Other 
light railways and steam tramways, either at work in this country 
or in course of construction, were then mentioned. 

Certain light railways in Russia, known as the ‘ Maltzeff ” rail- 
ways, were alluded to, but all that is known of them is that their 
cost is barely one-fifth per mile of the ordinary heavy lines in that 
country, and that they pay an annual surplus profit of 3} per cent. 
on the cost of construction. 

The average cost of railways in the United States is said to be 
£6000 per mile—in England it is about £40,000—while a road or 
light railway can be constructed and equipped for from £4000 to 
£5000 per mile. Light or secondary railways, as they are called in 
France, are constructed on the normal or 4ft. Shin. gauge, at a 
cost of £4800 per mile, including equipment and all expenses. In 
Prussia a light or road railway was constructed in 1864, gauge 
4ft. 8hin., length 20 miles, cost £3231 per mile, including equip- 
ment. In Hungary all railways are on the 4ft. Shin. gauge. 
There are two classes of railways, the first class for main or 
important lines, the second class for poorer districts, which can be 
turned into first-class lines if the exigencies of traffic require it. 
These second-class lines have cost £6450 per mile, but as they were 
made when iron, materials, and labour were very expensive, they 
would now probably be made for about £5000 per mile. There 
were about 300 miles of second-class lines in Hungary some twelve 
years back, and 58 miles of additional lines have also been made, at 
an average cost of £4184 per mile. 

The conclusions arrived at were that if light railways can be 
made to pay their promoters in other countries, why should they 
not dosoin this? And the author gave it as his decided opinion 
they had not yet had fair play accorded to them. 








City AND GUILDS OF LONDON INSTITUTE FOR ADVANCEMENT 
oF TECHNICAL EpucaTION.—The results of the late matriculation 
examination of the above institute have just been published. 
Of seven boys who were sent up from St. Thomas’ Charterhouse 
School six were successful, and Joseph Horsnell May won a 
Saddlers’ Scholarship worth £60. The examination included 
arithmetic, logarithms, algebra, and Euclid with deductions, 
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FOUNDRY PLANT FOR THE NEW SOUTH WALES GOVERNMENT. 


SIR JOHN FOWLER, K.C.M.G., M. INST. C.E., AND MR. J, V. BALDRY, M. INST. C.F., ENGINEERS; MESSRS. THWAITES BROS., CONSTRUCTORS. 


(For description see page 284.) 


arene aan a. |} . : ea Fic. 22 
i 
1 
al 






! 
a 7 $a ne >! 











Fir.23 





DIA OF CYLE 8% 






































ix 
ly » 
Sa L-| 









x 
{ 
i 
Lar 
rR. ~ 
Ss Ticins PA 
= hl STROKE OF UALVE 274 
i j 
} 
— 
. 
| . 
| \ 
| > 
1 wu 
! w - 
' x 4 
i S 
! = zh : 
i <N “ ' H 
; “4 wy ' 
; & 1 ' 
‘ : s i= ‘ Ye 
een ee + fib 
1 & ‘se: 38 
: i Sof eS 
' aE NEMS | 
loi “5 i 
' i 
FIC.26 3 oo 
's 2 is Fag 
' 2 ss Bh ay 
i '§ Pel =| \ 
| | 
! ! 








S77 \ 
Ulf 120 REVS 


PER 
MINUTE 





i 


fi i ii 
i Re Hi os i 4 


13 


i : a ae til i a 





JOHN a 





seer ane 


Oct. 5, 1888. 


THE ENGINEER. 





287 











FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsHeEr and Oo., 5, Unter den Linden, 

VIENNA,—Mesars. Geroip and Co., Booksellers. 

LEIPSIC.—A. TwizrmeveR, Bookseller. 

NEW YORK.—Tae Wittmer and Rocers News Oompany, 
81, Beekman-street. 








CONTENTS. 


Tae Enorneer, October 5th, 1888, PAGE 


Tae HaRDENING OF HypRAULIC CEMENTS FROM A CHEMICAL POINT 
op View. No. TL civ .c ee ce ce oe ce ce oe 
ApsTRACTS OF CONSULAR AND DIPLOMATIC REPORTS .. .. 4+ «e 
Messrs. WATERLOW AND Sons’ PHoTo-MECHANICAL Printina Works, 
(IMustrated.) v. 6. oe ce ee oe oe oe oe oe oe oe we 
SoLuTions or Caustic Sopa aS TRANSMITTERS OF HEaT .. .. .. 280 


- * «i 


RaiLwayY Matrers—Notes AND MEMORANDA—MISCELLANEA .. .. 281 
WaTERLOW aNnD Sons’ CoLtotype Printino Macuiyes. (Illustrated) 283 
New SewaGE SCHEME FOR MANCHESTER .. .. .. «. «+ «+ +. 284 
Founpry PLant ror GarpEN IsLanp Nava Station, New Souru 
Waves GOVERNMENT .. .. «s es os cma, oa a0) dee 
AvuToMATIC Fire EXTINCTION .. 1. 2. 62 oe 0s ce oe oe oe 985 
Naw TORPEDO BOATS... 1. 2. ce os 00 ce 00 ce ce ce oe S86 
SocieTY OF ENGINEERS a a eee ae eT eT ae 
Founpry PLANT ror THE New Soutn Waves GoveRNMENT .. .. 286 
Leapino ArticLes—Lord Armstrong on Naval Defence— Railway 
P. Set Oe Walle Jee, oe Gat Ge) ce "eel ge de ‘See 
Mechanical Instinct—Fan Pressures... .. .. .. «2 «+ «+ «+ 288 
Sizes of Steamships—Colliery Pumping Progress in Staffordshire— 
The Drainage of Land—-The Divining Rod—Gas and Electricity 
—Metropolitan Board of Works .. .. .. .. oc 6 «. «+» 289 
LITERATURE .. .. 289 


ALUMINIUM AND ALUMINIUM ALLoys. (Illustrated.) .. .. ..  .. 290 
PuoTrooraPHic Society of Great Britain ay Ke. 06) Ve ee 00 
SerrLe’s Rockina Fornace Bars, (Illustrated.) .. .. .. .  .. 
Letrers TO THE Epitor—Fusible Plugs—The New Patents Bill— 
Steamship Performance—Collapsible Pressure of Flues and 
Tubes—Mechanical Instinct... .. .. .. «2 «+ oe «s oo 292 
Friction Clutches—The Race to the North—Atlantic Cables— 
Energy — Free Trade and No Trade--The Dynamics of a Particle 
—Train Resistance—Air Propellers .. .. .. .. .. «. «. 293 
Lavnomms Amp Tatat TRIPS ... 0. cc ce es 00 de 06 cc oo S08 
REFRIGERATING MACHINERY AT BIRKENHEAD. (Illustrated.) ..  .. 294 
LeTTERS FROM THE Provinces, &c.—The Iron, Coal, and General 
Trades of Birming}! Wolverhampton, and other Districts 





Notes from Lancashire—Notes from the North of England... 295 
Notes from Sheffield—Notes from Scotland—Notes from Wales 
and Adjoining Counties—Notes from Germany .. .. .. .. 206 
AmmricaW NOTH .. «2 ce co 06 ce ce ce 8 0 of o. 207 
New COMPANIMS .. «so cc co cc 06 ce 08 co ee oe oo 207 
Tus Pavawt JOURMAL.. .. 02 ce oc cc 08 ce 08 cf co co S00 
SeLecTED AMERICAN PATENTs .. -. 298 


ParaGRAPHS—Featherstone Sewage Works, 280—City and Guilds of 
London Institute for Advancement of Technical Education, 285—The 
Italian Exhibition, 289—Steam Shipping, 289—An Improved Torpedo 
Boat, 204—The City and Guilds of London Institute, 294—Buckland’s 
Boilers, 294—The Great Western Canal and Brean Down Harbour 
Docks and Canal Scheme, 204— Cape Mails, 294. 





TO CORRESPONDENTS. 
Registered Telegraphic Address “ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of ymous communicati 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

W. H. J.— We know of no book describing the processes involved in designing 
the form of modern high-speed ships, but the principles of naval architecture 
underlying those processes are to be found in White's ** Manual of Naval 
Architecture.” 

A. H.—It would be impossible to supply you in this column with the infor- 

mation you obviously want. You will sind it in the back volumes of Tae 
ENGINEER. Steel, with a tensile strength of 36 tons per square inch, is 
quite untrustworthy. The mere statement of the percentage of carbon is 
very little guide to the quality of steel. Steel should always be drilled. If 
the punch is used the holes must be reamed out subsequently. The bridge 
should have a factor of safety of 5 to 1 at least, 

Mecuanic.— The bursting pressure in pounds per square inch is = 4480 times 

the product of the thickness by the ultimate tensile strength in tons 
per square inch divided by the diameter. Let the ultimate tensile strength 
be 82 tons per square inch. Multiply this by 4, we have 4 tons. Multiply 
this by 4480, we have 17,920; and dividing this by 8, we have 2240 lb. as the 
bursting strength for solid metal; but the rivett d joint will not be more 
than 56 per cent. of this. Therefore the bursting strength will be 1259 lb. 
The proper working pressure will be one-fifth of this, or 250 1b. per square 
inch, But it must not be forgotten that a great deal depends on the work- 
manship, and we should be very sorry to go to sea with 250 lb. steam ina 
single-rivetted tube Sin. diameter and Lin, thick. 
. P.—From inquiries at the office of the Agent-General for Queensland, it 
appears that although the railway communication from Brisbane to Bunda- 
burg was practically complete at the date of their last advices from the 
Colony, they cannot say that the line is actually open for passengers; nor 
can they say anything as to rates, As the main object of the Queensland 
Government is to develope the interior, the railway system of lhe Colony con- 
sists mainly of three trunk lines from the coast running east and west, the 
steamer communication from Brisbane northwards enabling passengers to 
reach the termini of the northern trunk lines. If you call at the office of 
the Agent-General, in Victoria-street, Westminster, you will be able to sce 
various books and make a selection. See paragraph on page 281. 





GRANULATING CORK. 
(To the Editor of The Engineer.) 

Sir,—We should be obliged if any of your readers could inform us as to 
the best and quickest machine for granulating cork cutters’ waste to the 
size used for packing — grapes. without making too large a propor- 
tion of dust. There are mills and disintegrators, but the former 
are slow, and the latter make more fine dust than is desirable. 

London, October 2nd. 
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advice to the Publisher. Thick Paper Copies may be had, y preferred, at 
increased rates, 
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ADVERTISEMENTS. 
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charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 





order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 
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later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
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other letters to be addressed to the Editor of Tak ENGINEER. 
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Junior Enorneerina Socrety.—Friday, October 12th, at Westminster 
Palace Hotel, at 8 o'clock AS Presidential Address by Professor W. 
Cawthorne Unwin, F.R.8., M. Inst. C.E., on * Illustrations of the Use of 
Theory in the Work of the Engineer.” 
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LORD ARMSTRONG ON NAVAL DEFENCE, 


Lorp Armstrone’s addresses must always command 
special attention. However we may disguise the matter, 
private enterprise finds wings in the path of new designs 
which are denied to Government establishments. In Eng- 
land, at all events, we have repeatedly had to depend on 
Elswick to maintain our reputation for progress in artillery 
science. Lord Armstrong on Friday last spoke at a meeting 
of shareholders of Armstrong, Mitchell, and Co. on the 
work done recently, especially dwelling on the develop- 
ment of quick fire. Lord Armstrong said that the new 
Elswick in. and 4?in. quick fire guns, weighing 5 tons 
15 ewt. and 2 tons 1 ewt., perforate 15in. and 10°5in. of 
wrought iron respectively, at the muzzle. They are 
mounted on special carriages, provided with shields, and 
fitted with special gear for handling and aiming. He 
said that in Admiralty trials last year the 4jin. gun fired 
ten rounds in 47} sec., while an ordinary breech-loading 
gun of the same calibre took 5 min. 7 sec. to fire the same 
number of rounds. At Shoeburyness, a few weeks since, 
the power of these guns to pour in a rapid fire with 
accuracy, was exhibited by a target 6ft. square being 
hit five times running in 31 sec., at 1300 yards’ range. 
Lord Armstrong added that the Admiralty have adopted 
both these guns for the service. He dwelt on their 
value in resisting the attack of torpedo boats. A torpedo 
boat sighted at 1300 vards by a war vessel having a broad- 
side armament of three ordinary 6in. service guns would 
be open to their fire at the rate of about two rounds per 
minute until she came to within 200 yards, at which range 
she might probably discharge her torpedo. At the speed 
of 20 knots an hour she would traverse the 1300 end of 
space between the range at which she was first seen and 
her striking range, in about two minutes. The three 
guns above mentioned might therefore fire twelve shots 
at her while running this distance ; if, however, she had 
three rapid-fire 4fin. guns, she could fire seventy-two shots 
during the two minutes specified. For this quick fire to 
be delivered without obstruction, smoke must be got rid 
of as far as possible. Happily, a powder has now been 
made by the Chilworth Company which has so little smoke 
as to present little obstacle to the sighting of the gun. 
This powder, with a charge of about two-thirds the weight 
of the ordinary powder charge, gives a velocity of from 
2300ft. to 2400ft., as compared with 2000ft. due to the 
ordinary powder charge. 

Applying the advantages of such guns to the case of 
protected cruisers, great results follow. Last month was 
launched for the Italian Government, a cruiser named the 
Piemonte, which is a further improvement on the Esme- 
ralda type ; her displacement is only 2500 tons, yet her 
speed Is to be 21 knots—or 24 miles—per hour, and the 
coal capacity of her bunkers is sufficient to steam about 
17,000 miles at her most economical speed without re- 
coaling. Her offensive power is enormous. “ In addition 
to a complete torpedo equipment and full complement of 
Hotchkiss and Nordenfelt guns, she carries an armament 
of six 6in. and six 4fin. guns of improved type; and she 
is capable of discharging against an adversary in a given 
time twice the weight of shot and shell that could be fired 
by the largest vessel now afloat, not excluding the levia- 
than battle ships of five or six times her size, which could 
ill withstand the torrent of shell which the Piemonte could 
pour into the large unarmoured portion of their structure.” 
Lord Armstrong points out with truth that the in- 
creased rapidity of the quick-fire gun offers the advan- 
tage of an increased number of guns without their 
increased weight of protecting shields and guns, or the 
increased number of men necessary to serve them; and 
he specially recommends the heavier quick-firing guns to 
be used in the defence of harbours, in conjunction with 
Major Watkin’s system of position finding. 

There is little to be said on Lord Armstrong’s remarks 
beyond the fact that probably every reasonable man with 
any knowledge of artillery warfare will endorse them ; and 
in saying so we may remind our readers that we have not 
always thus followed everything that Lord Armstrong 
has said without demur. To his estimate some years since 
of the relative value of armoured and unarmoured ships, 
when actually engaging each other, we took distinct excep- 
tion. Were we to take serious exception here, however, we 
should, we think, get into difficulties. What we have to say 
is rather to emphasise his remarks, especially with regard 
to one matter, namely, the supply of ammunition. Our 
vessels at present can only carry a few hundred rounds 
for their heavy guns. We think, sometimes less than 
200 rounds per gun. This has hitherto been a very weak 
point in the aggressive power of a fleet. In the attack of 
a harbour, for example, we have always felt that the 
forts might mask their best guns, and draw the fire of 
the fleet with a mock defence by inferior pieces. The 
ships have no means of detecting this, or very imperfect 
means. By-and-bye, when the fleet is running out of 





ammunition, the forts might open their really heavy 
guns, It is specially important, then, to save, not only 
the weight of shields and guns, but the actual room they 
occupy. A vessel with quick-fire guns has the means 
of carrying a largely-increased supply of ammunition, 
and doubtless does so, This, we think, gives more point 
to Lord Armstrong’s argument in favour of the quick-fire 
system. On land, the advantage of such saving would be 
felt in another way, namely, cost of supply of armament 
and ammunition. 

We have said that it would be rash to take serious 
exception to anything that Lord Armstrong has now 
stated. This is not to debar us, however, from being a 
little amused at his concluding sentence. “As England,” 
he says, “seeks only for peace and security, any improve- 
ment in weapons which favours defence more than attack 
will be viewed in this country with approbation.” Now, 
we will venture to say that few people, after contem- 
plating an Elswick cruiser vomiting out its hail of steel 
projectiles at a bewildering rate in all directions—an 
unarmoured vessel herself too—would describe her as an 
engine of defence rather than attack. In what sense is 
this true? Except a torpedo, what more vicious form of 
attack can Lord Armstrong suggest? and the torpedo 
might have it urged in its - # Wh that it cannot damage 
fortresses. Besides, does Lord Armstrong exclude 
torpedoes in his armaments? Accepting quick-fire 
guns as favouring defence rather than attack, we should 
be curious to see Lord Armstrong’s idea of an improve- 
ment which favours attack rather than defence. 


RAILWAY PROGRESS. 

Tue facts are in favour of the railway companies, as 
shown in the report of the Board of Trade for the year 
1887. The statistics of the traffic display an improve- 
ment all round. The receipts from the goods traffic are 
nearly a million in advance of the year before. The total 
receipts, including passengers, goods, and miscellaneous 
sources, amount very nearly to £71,000,000, or £1,351,000 
more than in 1886. The working expenditure has risen, 
but in a lesser degree, so as to leave an increase of more 
than £800,000 in the net earnings. The addition made 
to the amount of capital was nearly half as much more as 
in the previous year, the actual increase being £17,628,000, 
yet the dividend paid on ordinary capital rose from 3°94 
per cent. to 4°08 per cent. The increase in the ordinary 
capital during the year was about £9,500,000, or 3°1 per 
cent. The marked advance in the receipts from the goods 
traffic is a specially encouraging feature. It shows that 
the trade of the country is improving, and gives hope 
that yet better times are in store. In 1884 the goods 
traffic fell off by more than £1,000,000, and even last year 
the receipts from this source were less than in each of 
the years 1882-83-84. The receipts from the passenger 
traffic exceeded the amount in any previous year, although 
the first-class passenger journeys were fewer than at any 
time since 1876. The decline in this class of traffic 
during the decade has been immense. The second-class 
passenger journeys were more last year than in 1886, but 
less than they were in 1883, and even less than in 1877. 
The weight of minerals carried exceeded the record of 
previous years, and the same was the case with general 
merchandise. The report states that the results of the 
working of the leading lines for the first half of the 
current year leads to the inference that the improvement 
apparent in 1887 has been, on the whole, maintained, 
in spite of the effect which bad weather may have 
produced on the passenger traffic. Looking at the 
enormous amount of money now invested in railway 
enterprise, it is evident that the prosperity of the railways 
must have a considerable effect on the finances of 
the country generally. The capital now amounts to 
£846,000,000, a sum exceeding the National Debt by 
more than £100,000,000. The dividends paid last year 
verged upon £35,000,000, a larger total than on any former 
occasion. It is difficult to conceive how the prosperity 
of the nation could have been maintained, or how the 
functions of trade and commerce could have been carried 
on, but for the invention of railways. There are now 
nearly 20,000 miles of railway in the United Kingdom, 
the average cost per mile exceeding £43,000. Large as 
this amount appears, it represents less than £25 per yard, 
an expenditure which scarcely conveys the idea of extra- 
vagance. On the average, every 100 miles of railway has 
79 locomotives, 179 passenger carriages, and the astonish- 
ing number of 2423 wagons. Including vehicles of all 
kinds, but excluding locomotives, the total number be- 
comes very nearly 535,000. If there is to be no accident, 
every wheel, bolt, nut, bar, and spring must work truly 
and without fail, or a Gisaster may ensue which will 
serve as the basis of adverse criticism, and perhaps be the 
occasion of heavy damages. 

Every year the problem of the third-class passenger 
becomes more pressing. Slighted in days gone by, he has 
now become a power in the State. Every year he waxes 
stronger, and first and second-class pale before him. He has 
come in like a flood, and will not bedenied. Like the news- 
paper editor in the Far West, who announced that on a 
certain day he should drop his first edition, and issue none 
buta second, so society seems to be drifting towards a point 
when first and second-class passengers on railways will 
become extinct, leaving none but the third. The point 
may never be reached, but this is the way we are going. 
The third-class receipts last year were more than three 
times the amount of the first and second put together. 
In number of journeys, the third-class are more than six 
times as numerous as the first and second-class combined. 
In the last eleven years the receipts from third-class pas- 
sengers have risen 31 per cent., while those from the first- 
class have dropped more than 30 per cent. In number of 
passenger journeys the first-class have fallen nearly 27 per 
cent.,and the third-class have increased nearly 45 per cent. 
There were above 638,000,000 third-class passenger jour- 
neys last year, an increase of nearly 200,000,000 compared 
with 1877. The first-class passenger, who may be disposed 
to look upon the heavy goods train as a mere excrescence 
and a kind of nuisance, blocking the way of the fast 








288 


THE ENGINEER 


Oct. 5, 1888. 








trattic, and who may also be inclined to wonder whether 
the companies make any profit out of their third-class 
customers, may learn, if he will, that goods trains bring 
in a larger revenue than passenger trains, and that third- 
class passengers are far ahead of the first and second in 
contributing to the revenue of the railway companies. 
The receipts from the goods traffic last year brought in 
37°4 pounds per million of capital, while the passenger 
tratlic brought in no more than 30° pounds per million. 
The figures altogether are highly suggestive, and the 
lesson 1s not likely to be lost on railway managers. 

Concerning the passenger traflic, the report states that 
proof is given, if proof were needed, that “in affording 
greater facilities to the masses of the travelling public, 
the railway companies have at the same time benefited 
their own shareholders.” The ground travelled over by 
the various trains creates some marvellous totals. Thus, 
the passenger trains last year traversed nearly 152,000,000 
miles, and the goods trains over 128,000,000, the total of 
all the trains being 283,000,000, or about three times the 
distance from the earth to the sun. The receipts per 
train mile, in the case of the passenger traffic, again 
decreased, while those of the goods traffic showed a slight 
increase. 

The proportion of the working expenditure to the 
traffic receipts, which in 1877 was as high as 54°1 per cent. 
declined last year to 52°5. This is the same proportion 
as in 1882, but less than any subsequent proportion. While 
the percentage of 1887 was below that of 1886, the actual 
expenditure, as already stated, was higher. But 1887 ex- 
hibits a slight decrease in the expenditure per train mile, 
as compared with 1886. This decrease is shown to be in 
continuation of what has been going on for several years, 
the diminution in the course of ten years amounting to 
as much as 5$d. per train mile, or rather more than 15 per 
cent. Taking the several items which go to make up the 
train mile expenditure, and comparing 1887 with 1877, 
we find that nearly half the total decrease occurs in refer- 
ence to the maintenance of way. Every item has gone 
down, except rates and taxes. The report contains a 
statement that it would seem as if the rate of expenditure 
could not be further reduced with safety to the travelling 
public. The limit of safety over economy is estimated at 
about 2s. 6d. per train mile. On the whole, we havea 
very interesting review of railway finance and working, 
and we may trust that the next annual report will be uo 
less satisfactory than the present. We may believe that 
the railways of the United Kingdom are managed, as a 
general rule, in such a way as to promote the interests of 
the public as well as those of the shareholders. There is 
a substantial identity in the two cases, and experience 
shows that where the companies serve the public best the 
latter will make the best return. It cannot be said that 
the railway companies of the United Kingdom are reaping 
a golden harvest ; the net earnings last year, excluding 
the steamboat and canal accounts, were only 3°81 per cent. 
on the total capital. About £47,000,000 of ordinary 
capital received no dividend, and the same fate befell 
£12,000,000 of the preferential. Railways can scarcely 
fail to benefit the public; but they have not always 
rewarded the faith of those who have invested their 
money in these important undertakings. 


MECHANICAL INSTINCT. 


ProFessorR KERNOT, in a letter which will be found on 
another page, takes exception to certain things which we 
have said concerning what may be called mechanical in- 
stinct; in other words, that peculiar faculty which 
enables an engineer to feel whether a part of a structure, 
or a whole structure, “looks right ” or not. As we under- 
stand our correspondent, he seems to contend that this 
faculty has no existence, and that those who assume that 
they possess it make egregious blunders. Nothing, he 
holds, will do but calculation. The dimensions of every 
part and portion of a structure must be made a question 
of figures and formulx. So far as we can see, this 
proposition is based solely on his own colonial expe- 
rience, and the subject matter of this experience con- 
sists or consisted of certain bridges. We do not know 
which tense to employ, because we are not told 
whether the bridges in question have tumbled down, 
as they ostensibly ought to have done, or not. Pro- 
fessor Kernot has put a construction on what we 
have written which it was not intended to bear. We 
have not advanced the preposterous notion that mechani- 
cal instinct can take the place of a sound engineering 
education. Our contention is that some men do pos- 
sess a most valuable mental power which enables them 
to choose the better of two alternatives, and that further- 
more enables them to say whether a given dimension 
is right or wrong by simple inspection. We never 
asserted that all men possessed it; and it is certain that 
the gentlemen to whom Professor Kernot refers did not 
possess it, or they would never have committed the 
mistakes with which he charges them. 

We much fear that our correspondent is incapable of 
recognising the faculty of which we speak. If this be the 
fact, it will be but lost labour to try and explain what we 
mean tohim. There is the chance, however, that he can 
learn; and in any case the matter is worth discussion 
from its intrinsic interest. We are not quite sure that 
“mechanical instinct” is the best phrase to use in this con- 
nection, because instinct is generally assumed to be a some- 
thing which has practically no cause outside the individual 
manifesting it. But biologists tell us that instinct is 
nothing more nor less than the result of training, which 
may be transmitted from the parent to the offspring. 
Thus, for example, birds fly from man in this country; 
but in uncivilised regions to which men come for the first 
time the birds do not flee from them. They have had no 
experience of evil and death caused by man. The flight 
of a young English rook, when he sees a man with a gun, 
is the result of transmitted or hereditary experience. 
Now the instinct of the engineer is in much the same way 
the result of experience; but all the experience in the 
world will not operate for good on some men, while to 
others it proves of the utmost value, and it possesses that 





transcendent usefulness that it erables him to check cal- | trunk than it has in the narrow part, something remained 


culations with his eye. Here isan example: <A marine 
engine is designed and constructed; the superintending 
engineer of the company for which the engine has been 


made sees the engine and pronounces the weigh shaft of | 


the link motion too light. He is told that its strength 
has been carefully calculated, and that it is strong enough 
to bear the strains to which it will be exposed ten times 
over. His reply is simply that that may be, but it looks 
too weak, and he knows that weigh shafts which look too 
weak spring instead of doing their duty rigidly. No doubt 
this instinctive feeling that the shaft will not do is the re- 
sult of experience, operating in some special way. Another 
man of possibly yet larger experience will rest content if he 
knows that the shaft will not break. Here is an actual case 
in point. Many years ago a locomotive superintendent 
of considerable experience designed some outside cylinder 
engines, and put in driving wheel axles Gin. in diameter. 
This dimension was selected after careful calculation of 
all the stresses to which the axle was likely to be exposed. 
Another superintendent from another line paid the first a 
visit, was shown the new engines, and a pair of wheels 
with the axle in standing in the shops. Without measur- 
ing the axle he at once said it was too small. It “looked” 
too small. Then came rule and calipers. He was told 
about the calculations, but he held to his original opinion 
—the axle should be Jin. or 7}in. in diameter. His 
advice was disregarded. The engines were built, and one 
after the other broke their driving axles, an] all the 
axles had to be replaced with others Tin. in diameter, 
which did not break. Professor Kernot may con- 
tend that a proper knowledge of torsional stress 
on the part of the original designer would have prevented 
all this. Even if we grant this, which we do not, Pro- 
fessor Kernot will have proved nothing. Here is a case 
in which mechanical instinct—the sense of mechanical fit- 
ness—took the place of calculation. But let us assume 
that no such faculty existed, and that the engineer had to 
rely wholly on calculation to ascertain the proper dimen- 
sions for his axle; on what basis would he proceed? The 
axles broke by degrees because of incessant flexings of 
small amount. But these flexings had not one cause but 
several—one wheel would slip more than another; in going 
round curves, the bottoms of the wheels would be pinched 
together. The unknown quantities in such a case are 
simply legion, and the most profound and careful calcu- 
lator must leave perforce a large margin for conjecture. 
Now the difference between the man who has mechanical 
instinct and the man who has not, is mainly that the con- 
jectures of the former are almost invariably right, while 
the latter does not indulge in conjecture at all, or, if he 
does, his conjectures are wrong. 

In the matter of bridge work, to which Professor Kernot 
more particularly refers, there is very little room for the 
display of instinct once a design has been determined on. 
To put things in their crudest form, if we want a simple 
double flanged girder to carry a given load, we calculate 
its dimensions in less than five minutes. When we come 
to a big bridge we have to repeat the same process, so to 
speak, over and over again. It is all cut-and-dry work, 
and a young man from a University could do the calculation 
as well, or,indeed, better than an eminent engineer in large 

ractice. But what about the design of the bridge? 

When a wide river has to be crossed, and a dozen different 
plans suggest themselves, has mechanical instinct nothing 
to do with the selection of the best? We fancy that Pro- 
fessor Kernot will admit that nothing but a faculty which 
cannot be acquired from books or college training comes 
into play here. Professor Kernot holds apparently what 
too many hold—that any man properly educated for the 
purpose will make a good engineer in the full sense of the 
word. There never was a greater blunder. He might as 
well assert that adequate education would make a great 
statesman, a splendid orator, an able lawyer. It has been 
said a dozen times over that no actor can rise to fame who 
does not work hard, and learn all that can be taught him 
concerning his profession. We have no doubt the 
statement is quite true, but will Professor Kernot 
maintain that education alone could have produced 
a Kemble or a Siddons? No—a thousand times 
no. Neither could education alone produce a Stephen- 
son, a Telford, or a Rennie; and, after all, what is the 
difference between the great lawyer, or physician, or engi- 
neer, and the men of less merit? Does it not lie in that 
special and peculiar instinct which teaches the former 
without calculation, almost without conscious reflection, 
to choose and pick out, from many things and courses, 
just that thing and course which is not only the best, but is 
transcendently the best—a thing or a course so good that 
the world rings with plaudits for the man choosing it. Pro- 
fessor Kernot will have to advance arguments much more 
powerful than any contained in his letter before he will 
satisfy thoughtful men that mechanical instinct is a myth, 
and that the difference betweena good and abad engineer is 
simply the difference between a good and a bad training. 
The fact that he is himself a professor is a proof to the 
contrary. If he had not possessed some qualities lacking 
in others, he would not hold the position he does. The 
very story he tells in his letter shows that he himself 
possesses the very faculty whose existence he doubts. 
What else led him to make the calculations he did? He 
seems to have felt that the structures he criticises were 
wrong. A man lacking the faculty would have accepted 
them as right without question. 


FAN PRESSURES. 


WE referred last week to a question in connection with 
fans, put by “A Miner.” It will be remembered that 
our correspondent first called attention to the energy in 
the air moving in the narrow portion of a Guibal fan 
chimney, then to its energy in the wide portion of the 
same chimney. He next showed that the energy in the 
latter place was one-fourth that which it possessed in the 
former place, and asked what became of the difference. 
To this Mr. Dewar replied that the difference represented 
a rise in temperature of the air. As, however, it is clear 
that the air has a larger volume in the wide part of the 








to be explained, because air falls in temperature when it 
expands. Mr. Dewar disposes of the difficulty by assert- 
ing that the pressure is greater in the wide than in the 
narrow part of the chimney. At first sight this 
seems to be impossible, because we have to imagine that a 
given weight of air will have its pressure augmented 
instead of diminished by expanding. Consequently Mr, 
Dewar backs up and enforces his statement by a 
quotation from Professor Goodeve’s “Principles of 
Mechanics.” To make what follows clear, we reproduce 
this quotation. “Taking with us the principle that 
action and reaction are equal and opposite, let us consider 
the case of a mass of air entering the narrow neck of an 
expanding flue or chimney at a high velocity, and dis- 
charging itself finally at a low velocity, This illustrates 
the reconversion of momentum into pressure. The 
molecules of air move more and more slowly, and_ finally 
encounter the inert atmosphere outside. Here they are 
crowded together, the space becomes more densely 
packed, and finally this reduced momentum terminates 
quietly in an increase of air-pressure. If the air rushed 
out, unaided by the expanding chimney, it would meet 
with much greater resistance ; it would set up eddies, and 
would be clogged in every direction, whereby the engine 
power would be wasted.” 

The passage we have quoted is lacking in lucidity, and 
admits of a different construction from that put upon it 
by Mr. Dewar. We are told that the particles of air 
move more and more slowly, and finally encounter the 
inert atmosphere outside; but we are not told that it is 
because of the encounter that they move more slowly, nor 
does Professor Goodeve say that the pressure is greater 
in the wide than it is in the narrow portion of the chim- 
ney. It is, however, quite possible to construe the passage 
as Mr. Dewar has done. In that case the statement is 
erroneous. The pressure is not greater in the wide than 
it is in the narrow portions of the trunk. Much has been 
written concerning fans that is not true, because of the 
lack of experimental investigation. Mr. Dewar’s argu- 
ment is derived, it appears, in a way something like this. 
The velocity of the air is twice as great in the narrow as 
it is in the wide part of a given fan chimney. The energy 
in any pound of the moving air varies as the square of the 
velocity. Therefore it is four times as great in the nar- 
row as it is in the wide part. But it does no external 
work in going from the wide to the narrow part 
of the chimney; therefore its lost energy must be con- 
verted into heat. But air, when it expands, does not 
become hotter, but cooler; therefore, in this case, the 
pressure must rise in order that the other conditions 
may be fulfilled. If, indeed, the pressure does not rise, 
then the entire hypothesis of the conversion of energy 
into heat falls to the ground. Now there is not in 
existence a more vicious system of reasoning than this, 
A hypothesis is first set up and then the facts are made 
to fit it. This method has an interest far outside the 
discussion between “A Miner” and Mr. Dewar; the 
latter indeed cannot be held resporisible, save in a limited 
sense, for the proposition. It affects scientific methods 
universally, and its adoption on anything like an extended 
scale may do infinite harm in the future as it has in the 
past. As to fans, it is fortunate that the question can be 
set at rest by direct experiments. Through the kindness 
of an eminent firm we have had the experiment tried. 
The fan employed was not a Guibal ventilator; but Mr. 
Dewar does not, we presume, limit himself to any particu- 
lar fan. Indeed, his letter from which we have quoted 
is a reply to one by “A Miner,” who suggested not 
a fan, but an air compressor for Mr. Dewar’s con- 
sideration. The experimental fan employed at our request 
has six curved blades, and is 27in. in diameter by 4in. 
wide. It ran during the experiment at the rate of 1189 
revolutions per minute. The section of the trunk is at 
2ft. 2in. from the fan centre, 132°9 square inches, The 
pressure in the trunk at this point was llin. of water. 
At a point 3ft. 2in. from the fan centre the sectional area 
is 1745 square inches, and the air pressure was O’6in. 
of water. At a point near the mouth of the fan, and 
about 6ft. from the centre, the sectional area was 325 
square inches, and the pressure was 03in. The pressures 
were taken with a bent glass tube water gauge put through 
holes in the sides of the trunk. The observations were 
made by an accomplished experimenter, and _ their 
accuracy may be relied on. In the face of these figures, 
what becomes of Mr. Dewar’s contention? Let us 
suppose for a moment that he contends that, although the 
facts are as we have stated concerning this particular 
fan, they are not so of all fans. This would only 
narrow the limits of the question raised by “ A Miner,” 
and this would probably be a distinct advantage, prevent- 
ing, as it would, the introduction of much irrelevant 
matter. We may narrow the discussion still further by 
confining our attention to the first two pressures only. 
The velocities of the air may be regarded as varying in- 
versely as the sectional area of the trunk. The energy 
stored in the air will vary, then, as 1329? is to 17457, 
or as 176 is to 304 nearly, That is to say, in passing 
through a length of trunk of 12in. only, the air apparently 
lost nearly one-half its energy, and rather less than 
one-half its pressure. It may, perhaps, be argued by Mr. 
Dewar, that, although the pressure was not positively 
augmented, it fell less in proportion than its volume aug- 
mented ; so that in a strained algebraical sense its pres- 
sure was really augmented. Putting aside the circum- 
stance that no such limitation of meaning has been hinted 
at by Professor Goodeve or Mr. Dewar, we find that, as 
a matter of fact, not theory, the pressure fell in a ver 
much larger ratio than the sectional area of the Paves d 


increased. In round numbers, if the pressure had been 


proportional to the sectional area of the wind trunk, it 
would have been ‘84in. instead of O6in. It is not, we 
think, necessary to push figures further; in no conceivable 
way can they be made to reconcile themselves with Pro- 
fessor Goodeve’s proposition, as interpreted by Mr. Dewar. 

The paragraph we have quoted is based on an assump- 
tion which, as we understand it, appears to be wholly 
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untenable. It seems to be taken for granted that the 
air passing through the fan and the trunk is out of con- 
tact with the atmosphere. Nothing is more untrue. The 
whole apparatus is immerged in the atmospheric sea; and 
were it possible to perceive with our eyes what is going 
on, we should have a curious spectacle of currents set up 
in various directions, but always in the same homogeneous 
elastic fluid. In a sense, the air is continuous. There is 
no discrete portion of it cut off by the fan and thrown 
against another portion of it. There is no special crowd- 
ing together at the outlet of the trunk. The crowding 
together takes place in the fan case proper; and from the 
instant the air leaves that case until it finally escapes 
beyond the influence of the fan, it continuously expands 
and loses pressure, We have no intention of discussing 
here what becomes of the lost energy in the air. That 
may be postponed with advantage. Such a discussion 
can only possess value if it is founded on a basis of direct 
experiment. Our present purposeis served by showing that 
one hypothesis at all events is untenable. That much de- 
spised faculty, common sense, has always told engineers 
that when a given volume of air is passed through a 
channel or trunk its pressure will fall as the trunk aug- 
ments in dimensions, That is precisely what takes 
place with one fan, at all events. So far common sense 
and experiment agree. It remains now for Professor 
Goodeve or Mr. Dewar to show that the result we have 
obtained is exceptional; and having done this, they may 
go on to explain what has become of the lost energy in 
this exceptional fan. 





SIZES OF STEAMSHIPS, 


In the recently-issued Blue-book on “Navigation and Shipping” 
there is given a series of tables, which have not been commented 
upon, but which furnish some interesting figures as to the 
position of the ports of the kingdom as owners of vessels, and 
especially of steamships. The totals of more than 130 ports in 
the United Kingdom are given ; but if we make a deduction of 
some of the very smallest vessels, we shall find that out of 
16,162 sailing vessels registered at these ports, 11,600 are under 
100 tons each, and out of 6653 steamers, the large number 
2383 are also under 100 tons. If we take the vessels of 
1000 tons each and above, we shall find the numbers compara- 
tively few, and the distribution is over afew portsonly. Barrow- 
in-Furness has 20 out of its 54 steamers of over 1000 tons, and 
two of these are of the highest rank given in the return— 
“ 3000 tons and above.’ Bristol has 10 steamers between 1000 
and 2000 tons each; Cardiff owns 51 steamers above 1000 tons 
and under 2000 tons; Falmouth has 3 of over 1000 tons each; 
Gloucester records one over 1000 tons; and Grimsby has the 
same report to make. At Hull we find that out of 252 steamers, 
there are 61 above 1000 tons and under 3000 tons; Hartlepool, 
with 31 steamers, has 9 between 1000 and 1500 tons; and the 
newer town of West Hartlepool has 198 steamers, of which there 
is the large proportion of 92 above 1000 tons each and under 
2500 tons. Coming next to Liverpol, we find that 871 steam- 
ships are registered here, and 319 are above the minimum size 
we have named, and 18 are “3000 tons and above.” London 
has the large number of 1258 steamers credited to it, and 331 
are over 1000 tons; but only 3 are of the maximum class of 
tonnage. Maryport and Newport have each two above the 
minimum named; Penzance and Plymouth have each 3 above 
1000 tons; St. Ives has 8; Rochester and Scarborough each 4; 
Middlesbrough, 9; Southampton, 15—one being “3000 tons and 
above ;” Stockton, 3 over 1000 tons; Sunderland, 88 above 
1000 tons, out of a total of 264 steamers; Whitby, 26 out of 65; 
and the Tyne ports, out of 685 steamers, have 147 over 1000 tons, 
None of the Scotch ports need special mention, except Glasgow, 
and that Clyde port has 852 steamers—252 being above the size 
we have made the minimum, the number being spread over the 
whole of the classes; there are 8 of “3000 tons and above.” It 
would thus appear that the very large vessels are owned at afew 
ports; the total for the kingdom, the Isle of Man, and the 
Channel Islands, giving 32 steamers of 3000 tons and over, the 
tonnage of these 32 being 116,575. Apart from the very small 
vessels, the highest number of steamers is in the class between 
800 and 1000 tons, there being 553 of that size. It is a notice- 
able fact that not one steamship is as yet owned and registered 
in Jersey, and only 7 very small craft in Guernsey, whilst the 
Isle of Man has found profit in that ownership, and has the 
much larger proportion of 16 steamers, none being above 
600 tons. These tables form an interesting summary of the 
ports at which our steamships are registered, and it would be a 
matter for congratulation if in future Blue-books there were 
given more details as to the power of the vessels and allied facts 
which indicate efficiency as fully as the tonnage does. 


COLLIERY PUMPING PROGRESS IN STAFFORDSHIRE, 


THE vast proportions of the engineering labours attempted by 
the South Staffordshire Mines Drainage Commission render the 
work of that body by no means easy of achievement. It is satis- 
factory, however, from the point of view of the engineering 
industries, that the work of unwatering the flooded mines could 
be accomplished with comparative ease, were it not for the 
financial difficulties of the position, This view is implied in 
more than one of the speeches made at the annual meeting of 
the Commission in Wolverhampton during the past week. One 
speaker asserted that one of the Commission's engines was 
powerful enough to deal with the immense quantity of water 
now covering the mineral workings in the Wednesbury district, 
if a level of 400 yards were made to connect the pump with the 
“pound ;” and the chairman stated that they could relieve a 
larger area by driving a level to tap the Bilston pound. The im- 
possibility of obtaining the comparatively small sum required for 
these operations—stated by the chairman as “a few thousand 
pounds”’—seems curious in face of the fact that the Commission 
have in the past been able to incur liabilities of about half a 
million pounds. It is presumably for the purpose of strengthen- 
ing the financial position of the body that an application is now 
to be made to Parliament for fresh powers. The latest talk of 
parliamentary applications in relation to the Commission, 
before this last, was when it was suggested that the mine 
owners should obtain the parliamentary termination of the 
Commission’s assistance. It remains to be seen whether the 
Bill now contemplated can be made the means of a reconciliation 
of the interests of both parties. The fact that the Commission 
has always been elected from the ratepayers themselves is some 
obstacle to the very ready credence of the tale of the mine 
owners’ wrongs. The Commission has had one serious mis- 
fortune during the past year in the breakdown and temporary 
stoppage of the Bradley engine, a new and improved addition to 
their plant, of which great things were expected. Instead of 





economising the funds of the Commission, this engine has 
caused an additional outlay of two thousand pounds. 


THE DRAINAGE OF LAND, 


Two papers have recently been read on this subject, one by 
Mr. R. B. Grantham at the Institution of Surveyors, and the 
other by Mr. L. Gibbs at the student’s meeting of the Institu- 
tion of Civil Engineers. Mr. Grantham’s paper is confined to 
an account of the draining of about 3600 acres of land in the 
fens and marshes in South Lincolnshire, on which, owing to the 
prolonged wet seasons of 1875 to 1883, cultivation could only 

carried on under the greatest difficulties. A general descrip- 
tion is given of the character and main drainage of the district. 
The cost of laying the under drains varied from £3 16s, 3d. to 
£5 10s, 10d. an acre on the fen land, the depth at which the 
pipes were laid being from 2ft. 6in. to 3ft., and on the marsh 
land from £5 15s, 5d, to £2 16s, 1d. The system pursued was 
to divide the fields into plots of about twenty or thirty acres by 
cutting deep open ditches 5ft. deep discharging into the main 
arterial outfalls, The outlets of the main pipe drains were laid 
3ft. 6in. below the surface on the marsh land, and from 2ft. 6in. 
to 3ft. on the fen land; the main pipes were continued nearly 
level throughout their length. The minor drains were laid at 
an inclination of not more than 1 in 1600, the minimum depth 
being 2ft. The widths apart varied from 36ft. to 60ft., accord- 
ing to the stiffness of the soil, which was of an alluvial character. 
The paper by Mr. Gibbs ranges over a much wider extent, and 
is descriptive of the pumping machinery used for draining the 
low lands in the fens on the east coast and on the Trent. It is 
illustrated by examples of scoop wheels and centrifugal pumps 
used in the drainage of the fens. Statistics are given to show 
that in many cases the drainage of fens and marshes may be 
effected more economically by steam pumping than by gravita- 
tion. The cost of erecting and maintaining pumps for raising 
the water into the natural streams of the country is shown to 
be less than the interest on the capital sunk in making long 
artificial cuts with sluices at the outfall similar to that of the 
Middle Level in Cambridgeshire, and the result was satisfactory. 


THE DIVINING ROD, 


THE announcement that the Hastings Board of Guardians 
had called in the assistance of a professor of the divining rod to 
indicate to them the proper place for sinking a well has caused 
one of our morning contemporaries to write a leading article on 
the subject. The leader, of course, gave rise to a correspondence, 
and amongst the letters is one from an expert who gives his 
name and address, and expresses his readiness to take orders, 
thus securing for himself a valuable gratuitous advertisement. 
He complains that though “ much has been written upon the 
subject of the divining-rod,” it has always been by those who 
cannot use it. Judging from the letter referred to, the experts 
have exercised a wise discretion in remaining silent. He says, 
“Tn water, this rod, which is V-shaped, turns from me until the 
point of the twig, which was downward, turns, but when over 
metal, such as gas-pipes, the rod turns towards the body and 
then rises up when exactly over the pipe; but if I stand upon 
two China dishes all power is lost, thus showing the power to be 
electrical, and must have an earth connection.” When you wish 
to explain a phenomenon, either real or assumed, which you 
cannot otherwise account for, call it electrical, and you are 
tolerably safe. It is really surprising that a Board of Guardians 
in an important town hke Hastings should prefer the vague 
guesses of an empiric to the carefully reasoned opinion of a 
geological engineer. But there is a sort of fascination in this 
kind of thing, and even in America, the home of enlightenment, 
where men are supposed to be free from the shackles of old- 
world superstitions, the profession of “ oil-smeller” was, and 
perhaps is still, a profitable one in the oil regions. 


GAS AND ELECTRICITY. 


Two years ago there was a considerable “scare” about elec- 
tricity, and gas stock, as a sharebroker of the day tersely put it, 
“tumbled to pieces.” The pieces promptly picked themselves 
up again, and no stock is firmer in the market than that con- 
nected with gas-lighting ; and this, be it remembered, with a 
growing use of electricity for illuminating purposes. Of late 
years gas has been largely utilised for cooking and heating, and 
electricity itself has become a customer by requiring gas 
engines to supply driving power. The Sheffield Gas Com- 
pany is a striking illustration of the rapid recovery of this 
class of stock. There are A, B, and C stock—£100 paid—and 
E shares of £8 10s. each—£6 paid. The A stock is at 225, the 
B and C at 220, while the E shares are at 16. On Monday the 
company created £120,696 of new D stock, of the nominal 
value of £6,on which £1 4s. is to be called up. These have 
already been done on ’Change at 3$ premium. By the creation 
of this stock the company has exhausted its powers to raise 
capital by new ordinary shares under its Act of 1866. Sir 
F, T. Mappin, Bart., M.P., the chairman, explained to the 
shareholders that as it was impossible to say what Parliament 
might do, they had thought it better to take time by the fore- 
lock and use the powers they had. In other words, as Parlia- 
ment may decree that gas, like water, should be in the hands of 
the public, the company had better make itself as rich as possible 
before the purchaser comes along. 


THE METROPOLITAN BOARD OF WORKS, 


By a majority of 20 to 1 the Metropolitan Board of Works 
resolved on Friday last to publish a concise history of its 
work from its establishment, in 1855, down to the present time. 
It was pointed out that although reports had been published 
annually since that period, perhaps few persons had read those 
documents. One of the members stated that the death-rate 
during last month was only 16 per 1000, a record which the 
wildest dreamer of thirty years ago could not have thought 
possible, and proceeded to claim credit for the Board for this 
truly remarkable result. But the improvement is surely due in 
large part to the local authorities, and to the spread of sanitary 
knowledge amongst the public at large. Although the action 
of the Board has been at times open to severe criticism, it 
cannot be denied that the present generation has witnessed the 
execution of gigantic public works, the importance of which is 
not always appreciated by Londoners. If the committee which 
has been formed for the purpose of drawing up the proposed 
history will give a clear and succinct account of the various 
works instead of mere reprints of specifications, and, above all, 
avoid the Blue-book style of composition, they will produce a 
work of permanent interest and value. 








Tue ITALIAN ExHIBITION.—A lecture will be delivered to-day, 
October 5th, at the Italian Exhibition, Earl's Court, by Mr. J. 58. 
Jeans, at five p.m., on ‘The Reconstruction and Revival of Italy.” 
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The Clyde, from its Source to the Sea, its Development as a 
Navigable River, the Rise and Progress of Marine Engineering 
and Shipbuilding on its Banks, and the leading Historical, 
Geological, and Meteorological Features of the Clyde Valley. 
By W. J. Mittar, C.E. London, Edinburgh, &c.: Blackie 
andSon. 1888. 324 pp. 

Tuis may be described as a book about the Clyde and the 

chief places on its banks. It is more topographical, 

historical, and statistical than anything else, and it 
contains a great deal under these heads that will be read 
with pleasure by all who are interested in the rise 
and progress of the great industrial centres which 
are situated along the Clyde. It forms a condensed 
descriptive and historical guide to the Clyde valley, 
dealing more especially with engineering matters. The 
first part of its title would Jead to the expectation that 
the hydraulics of the Clyde and the Firth would be the 
chief subject, but the river engineer would be disap- 
pointed in this expectation. It does, however, commend 

itself very favourably to the engineer about to make a 

visit to the Clyde and Glasgow ; and in tracing the work 

of numerous engineers who have been, from the days of 

Smeaton and Watt, Telford and Rennie, concerned in the 

improvement of the river and estuary, the author refers 

to a good many points of engineering, as well as historic 
interest, including the opinions of some of the greater men. 

The chapter on the river includes a short interesting history 

of the early steamboats, and some facts concerning them, 

by whom and for whom they were made. Concerning 

these steamboats, it may be mentioned that on page 113 

the Comet is mentioned as the first European steamer, 

while in the more systematic notice of the early steamers, 

the Charlotte Dundas, tried in 1802, is described as a 

practical steamboat; and a boat engined by Symington 

is mentioned as attaining five miles an hour in 1788, and 
another, engined by James Taylor and Symington, 
attained seven miles an hour in 1789. A plate, showing 
the original drawing of the Comet, as drawn by John 

Wood, is given from a photograph of the original supplied 

by Mr. H. M. Napier, to whom the original drawing 

passed from the builder, David Napier. 

Passing from the old steamers, the author gives de- 
scriptive and statistical information of the various ships 
built on the Clyde down to the present time, in- 
cluding such as the Etruria. His statistics and de- 
scriptions are accompanied by seme engravings, and by 
some remarks concerning the reasons for the use of triple 
and quadruple expansions; and he seems to think that the 
high pressures and greater expansion alone effect the great 
economy which has been attained, for he speaks of getting 
the greatest effect by “a long cylinder or a series of 
cylinders,” no credit being given to the greater uniformity 
of cylinder temperature obtained by expanding in separate 
stages instead of in one. 

In achapter headed “‘ Meteorological &c.,” some facts of 
engineering value are mixed up with a good deal of the 
popular. ‘The book is very readable, and may be looked 
upon as an interesting general talk about the Clyde 
and its people by one who knows, but is an unusual mix- 
ture, for as a descriptive guide it has more technical 
detail than is generally imparted in such pages, while, as 
an engineering book, on some of the subjects which are 
touched upon it is superficial. 





The Drainage of Fens and Lowlands by Gravitation and Steam 
Power, By W. H. WHEELER, M. Inst C.E. London: E. and 
F.N. Spon. 1888. 

THERE are few subjects with which the engineer has to 
deal that have been so little treated in books as the drain- 
age and reclamation of fens, polders, and lowlands. 
Information on the subject is really difficult to obtain, 
although many years ago two or three books and some 
articles in the old cyclopedias were written in the 
stilted, learned but amateur style. It was seldom 
that the man who really understood the practice or 
the subject would write. The book before us, then, is one 
which, being written by an engineer of very wide prac- 
tical experience on the subjects treated, will be welcomed 
by all engineers who are in any way interested. It is, we 
believe, the only modern book on the general subject, and 
it certainly is the only one which deals with it from the 
point of view of the engineer who is called upon or hopes 
to be called upon to carry out the various kinds of work 
involved. It therefore provides the kind of information 
that is most required. Mr. Wheeler describes the works 
carried out in typical cases abroad and at home, some of 
them under his own supervision, and in the course of 
these descriptions refers to the machinery employed and 
the developments in, and reasons for, change in their con- 
struction. The theoretical aspects of this kind of civil 
engineering work are treated in connection with illustra- 
tive cases. Part of the book appeared in a series of 
articles in our pages last year. 








STEAM SHIPPINc.—In their steamship circular, Messrs. H. E. 
Moss and Co, say numbers of vessels delivered this year have been 
sold at prices yielding a good profit to the fortunate contractors, 
who in most cases have given new orders, and shipbuilders at 
present have a better outlook than they have had at any time 
during the last five years. The market has practically been cleared 
of second-hand vessels, and those that are left are held for fully 
80 per cent. higher prices than would have been accepted in the 
early part of 1887. A notable example of the profits yielded by a 
low-valued vessel is lately recorded. A screw steamer built in 
1871, fitted with new boilers in 1887, having water ballast and 
carrying 1230 tons dead weight, was bought some twelve months 
since at a cost—including a thorough overhaul—of less than 
£5000, and her managing owner has just declared a dividend on 
eleven months working of 49 per cent. This, of course, is excep- 
tional, but the advance in freights has acted beneficially all round, 
and shareholders, in numerous instances, are receiving dividends 
that have been unheard of since 1884. Steel and tri-compound are 
still in favour, the number of iron vessels built or building not 
reaching 5 per cent. of the whole, and increased pressure on boilers 
we think may be looked for in the near future. The prices 
obtained by builders on all new contracts are decidedly higher, 
probably 15 to 20 per cent. more than builders accepted in 1877, 
and we find even at that advance an inclination in many quarters to 
hold out for an increase, 








290 


THE. ENGINEER. 


Oct. 5, 1888. 








ELECTRO-METALLURGICAL 








THE OERLIKON WORKS COMPANY, ZURICH, ENGINEERS. 








Fig. |.—120-KILO. WATT DYNAMO, OERLIKON 
System C. E. L. Brown. 
Scare 1:25, Evevation anp Cross Section. 600 AMPERES, 16 















WORKS. ZURICH. 


To 20 Votts, 180 ReEvoLvrTions. 


\— 


> 


> 


4 13- 


"Y 


at 





' - Lrreger Dynan. 
: JooAmp 65 Volts 








MACHINERY, LAUFFEN-NEUHAUSEN., 





Fig. 3—12C-KILO. WATT DYNAMO, OERLIKON WORKS, ZURICH, SYSTEM C. E. L. BROWN. 
ScaLe 1:25, Pian. 6000 AMPERES, 16 TO 20 VoLTs, 180 REVOLUTIONS, 








+ 


















~ 4 


© . 
RTA & i l 1 


9. a Storr 


i i dn | oh J 





Fig. 4—PLAN OF THE WORKS OF THE SWISS METALLURGICAL SOCIETY AT LAUFFEN-NEUHAUSEN. 


Errecer-Dynamo = Excitinc Dynamo, 


ALUMINIUM AND 
ALUMINIUM ALLOYS. 





THE special properties which 
aluminium confers on metals 
like copper, iron, &c., when 
used as an alloy, have at- 
tracted for some time past the 
attention of metallurgists, and 
we may expect in the future 
great developments in this 
field. Until recently the ex- 
pense of producing these alloys 
in large quantities has been 
practically prohibitive. 

The Swiss Metallurgical So- 
ciety in Lauffen-Neuhausen, 
Canton Schaffhausen, has, 
however, succeeded in pro- 
ducing aluminium alloys in 
large quantities by means of 
Hérault’s patent method. 
This consists principally of a 
method of employment of the 
electric current for fusing the 
refractory earths containing 
aluminium. The negative 
electrode is composed of the 
metal copper, iron, or tin, 


TiecEL-APPARAT = CruciBLe. Scare 1 


: 100. 





with which it is desired to 


1 Translated for Tue ENGINEER 
from the Schweizerische Bauzeitung, 
“th August, 1883, 
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Fig. 2—-120-KILO. WATT DYNAMO, OERLIKON WORKS, ZURICH, SYSTEM C. E. L. BROWN. 


Fig. 7—-HORIZONTAL SECTION OF ELECTRIC FURNACE. 


alloy the aluminium ; the posi- 
tive electrode is composed of 
a group of carbons dipping 
into the molten argillaceous 
earth. The current is gene- 
rated by means of a vertical 
300-H.P. Jonval turbine, Figs. 
4 and 5, driving two dynamos 
of 6000 ampéres and 20 volts 
each, which are excited by a 
300-ampéres Erreger dynamo. 
The turbine has been specially 
made for this purpose by 
Messrs. Escher, Wyss, and Co., 
of Zurich. 

The current which this pro- 
cess required has entailed the 
construction of epecial dy- 
namos, the main problem in 
which was to generate a suffi- 
ciently large current. Dy- 
namos for so abnormal a cur- 
rent had not been constructed, 
and may be regarded as among 
the biggest engines that have 
ever been built on the Conti- 
nent. Theconstruction of these 
giant machines—Figs. 1, 2, 3, 
and 5—was undertaken by the 
Oerlikon Engine Works, and 
Mr. C. E. L. Brown’s system 
of construction, in which the 
armature wire is wound 





Oct. 5, 1888. 


THE ENGINEER. 


291 








ELECTRO-METALLURGIUCAL PLANT, LAUFFEN-NEUHAUSEN. 





Fig. 6-TURBINES AND DYNAMOS OF THE SWISS METALLURGICAL SOCIETY.—PERSPECTIVE. 


through holes in the shaft of the armature, was found especially | 
suitable. The machine has six field magnets, and so consists of | 
a single casting of 10,000 kilogs. in weight. The field magnets 
are excited by means of a special machine. The armature has 
two separate windings, each of which has six parallel divisions. 
The two principal windings are also partitioned off separately. 
Each machine has two large collectors, and no less than seventy- 
two brushes, Copper cables of the thickness of a man’s arm | 
conduct the electric current from the machines to the oven. 
The current from both dynamos is passed to the positive elec- 
trode in the furnace D, Figs. 6 and7. The smelting takes place 
in a carbon crucible A, Figs. 6 and 7. This is surrounded by a 
metallic covering connected with the negative cable, and serves 
as a receptacle for the molten oxides and metals, and also as a 
conductor, inasmuch as it forms part of the circuit. 

The positive pole of the apparatus is formed by a group of 
carbons B, made of carbon plates 6, while the negative pole con- 
sists of molten metal at the bottom of the carbon crucible A; 
the floor of this crucible has an escape closed by the carbon rod 
C. In Figs. 6 and7 the general arrangement of the apparatus 
is represented, the longitudinal section being given in Fig. 6; 
and in Fig. 7 the plan is given with a horizontal section of the 
group of carbons. On the floor is a box @ of iron or other metal, 
insulated at the bottom and open at top; this is fitted with a 
lining of carbon plates, which are then cemented together with | 
either tar, sugar, syrup, or fruit syrup. The box a, which sur- | 
rounds and secures the basin A, forms 
an excellent conductor. In the box a 
are a number of copper pins a}, which 
conduct the negative current. The 
positive electrode plates 6 are placed 
separately one over the other. These 
carbon plates may be so arranged as to 
have spaces between them which can 
be filled in with a good conductor like 
copper or soft carbon, The upper ends 
of the carbon plates ) are connected by 
the cap g, the loop e of which serves as 
a link to a chain, by means of which 
the carbon bundle is brought into 
position, and can be raised or lowered 
as desired. The frame / surrounding 
the carbon bundle is provided with the 
necessary fastening appliances, such as 
binding screws, &c., for the attachment 
of the + cable. 

With the exception of the space i 
necessary for the play and the vertical 
motion of the carbon bundle, the open- 
ing of the basin Bis covered by graphite 
plates k, which have a few openings n 
for the introduction of materials. Cor- 
responding to the openings n, grooves 
m are neeessarily made in the side 
walls of the basin, These channels 
mn also serve as an escape for the 
gases generated in the basin. The movable plates 0, provided 
with handles 0”, serve as coverings to the openings n during 
certain phases of the smelting process. The space &! between 
the graphite plate & and the rim of the box a is fitted with 
charcoal powder. 

The process is commenced by placing copper broken up in 
small pieces into the bottom of the crucible A; the carbon 
bundle Bis hereupon brought nearly into contact with the copper ; 
the current goes through the copper and melts it. As soon as 
the bath of fluid copper, which serves as the negative pole, is 
ready, argillaceous earth, Al° 0%, is put into the basin and the 
bundle B is lifted a little higher. Now the current will pass | 
through the argillaceous earth, which melts and decomposes. 
The oxygen attacks the carbon b bb and breaks it up, so that 
carbonic oxide gas escapes from the basin; the aluminium dis- 
sociates from its oxygen combination and flies to the copper, so 
that direct aluminium bronzes are formed. The basin is now 
fed according to the progress of the smelting with copper and | 
argillaceous earth. 

The carbon bundle must, as stated before, be raised or | 
lowered according to the resistance. But this can be automati- 
cally regulated by means of the chain supporting the bundle B, 
which can be put into communication with a reversible dynamo- | 
electric motor—regulated by the ampére meter—which acts as 
an electrical regulator. To let off the collected fluid aluminium 
bronzes, the ingot mould J is placed under the tap-hole c C, and | 
the channel c opened by removal of the carbon bolt. The least 


| of the tap-hole. 
|ments made by Professor Tetmajer, at the Polytechnic of 


This process admits of the production of all furms of alu- 
minium alloys, always excepting such metals as evaporate at the 
melting point of aluminium; in such cases, however, they can 
be replaced by copper. Directly mixed combinations can also 
be effected, as, for instance, a combination of copper with silicium 


| and aluminium, by the use of silicate of alumina instead of 


argillaceous earth. 

With the installations of the Swiss Metallurgical Society it is 
possible to produce daily 300 kilogs. of aluminium, or 3000 
kilogs. of 10 per cent. aluminium bronze. Production is con- 
tinuous, as the furnace can be worked for months day and 
night, and can be either entirely or partially emptied by means 
Below are some results of some experi- 


Zurich, with aluminium obtained from the furnace. 

The brass used in the experiments is an aluminium bronze; 
and brasses were cast, and had not undergone any further 
manufacturing process beyond being turned. These aluminium 
copper alloys need not, however, be cast; they can be as easily 
hammered, rolled, or drawn. 

Aluminium brass and ferro-aluminium are two very remark- 
able aluminium compounds. The former is distinguished for its 


hardness and tensile strength; the latter, if added in small 
quantities to steel, insures this a clear and limpid casting. The 
production of ferro-aluminium is similar to that of the bronzes, 
inasmuch as the iron takes the place of the copper. 





——— 


SETTLE’S ROCKING FIRE-BARS. 


On July 30th the inauguration of this installation took place 
in the presence of the shareholders and directors. It worked 
very satisfactorily. Although designed for 12,000 ampéres, the 
dynamos could yield 25,000 ampéres without any interruption. 


Tensile Exten- 
strength. sion. 
Kg.permm.?. Percent. 
Pe | eee os. 


Metal. 


Aluminium Bronze A... ut as 5 
o atten «0 «+ oo, ae 27°4 
va Mag ary me) cae 34°3 
pe D... 48° 87°5 
re Bi. 51°6 39-2 
wr: AP 56° 23° 
9” Diss Ch -«s, «« TS 
9” ae Oe 

Aluminium brass... .. 48°1 20°7 

Steel for artillery tubes me cat oo ae 

Pa eek se 

*Delta metal .. 38° 20° 

*Industrial bronze 23° 8°0 

*Phosphor bronze .. 29° 3 

*Manganese bronze 29° 37° 

*Durana metal 36° 22° 


* Verified by Professor Tetmajer. 








SETTLE’S ROCKING FURNACE BARS. 


Tue rocking furnace bars illustrated by the engraving 
above are made by Messrs. W. J. Fraser and Co., Bow, for 





| structed, and the large engraving shows the complete grate, 


with dead plate sides and bridge support. From the form of 
the bar it will be easily seen the rocking may be easily effected 
by occasionally moving a hand bar upon which all the lower 
parts of the fire bars rest. By this means the fire is broken and 
the air admitted in such a way that it readily mixes with the 
products of combustion, and smoke prevention is thus one of 
the chief features claimed. The bars have been at work for 
more than a year, and they are very favourably reported upon 
by those firms who have them in use, particular stress being 
laid upon the facility with which clinkers are broken up and 
removed by their aid, making it possible to use an inferior 
quality of coal. 








PHOTOGRAPHIC SOCIETY OF GREAT BRITAIN, 


Tue Photographic Exhibition now open in Pall Mall shows very 
strongly what great advances have been made of late years in 
artistic and industrial photography. At last photographers are 
beginning to give up the stiff, unnatural positions which we find 
so constantly recurring in the old-style portraits, and which 
have over and over again formed admirable subjects for the 
caricaturist. In every case where there is any chance of form- 
ing a group which bears interest from its subject as much as its 
portraits the opportunity has been seized by the artist; and 
we are glad to find, too, that the plain, 
flat, neutral tint background is dying 
out of use—slowly, but we hope 
surely. As more artistic and natural 
photographs come into fashiun, the old 
background must be replaced by some- 
thing that will fall in naturally with 
the rest of the group; or when grey 
is used, it must be so adapted as to 
appear as part of the picture. Thus, 
for instance, it plays the part of a 
distempered wall in several pictures 
exhibited. We remember one picture 
particularly, entitled “ Reflections,” 
and the catalogue adds, in brackets, 
“direct from life.” It represents 
a girl in a calico print dress, leaning 
over a fire in a thoughtful attitude. 
There is a table close behind her on 
which stands a tea-pot and cup and 
saucer. The artist, Mr. W. Gillard, 
has succeeded admirably in making all 
the light that there is in the picture 
come from the fire, and yet has not 
reduced anything to absolute darkness. 
The picture is perfectly natural in all 
its lights and shades, and though the 
face may not be intended for a 
portrait, yet it is sufficiently well re- 
lieved to show the features clearly. . In 
another case the members of a large family group, instead of being 
formed up in attitudes which clearly say, “I am posing to have my 
likeness taken—for goodness’ sake don’t disturb me”—each person 
is happy in his favourite occupation, and is taking it easy in the 
drawing-room at home. We could quote many more cases which 
point to the same fact, namely, that photography is becoming 
yearly one of the leading fine arts. We have but to look back a 


| few years, and we find silver prints holding almost universal 


sway, but now silver is gradually getting displaced by what can 
make a more pleasing and permanent picture—not that we con- 
sider this latter always to be desired. We refer to platinotypes. 
The exquisite clearness, definition, colour, absence of gloss, and 
permanency, which makes these prints resemble closely a perfect 
steel engraving, are bringing them into great favour with both 
amateurs and professionals. We are inclined to admire them 
more in views and such like than in figure photographs. 

We must not forget to say a word or two of the beauty and 
finish of the prints produced by technical operations, and suitable 
for illustrating books, &c. There are many different processes 
represented ; perhaps the best is that by which photogravures 
are produced. ; 

Passing on from the results, we come to the apparatus which 
produces the result. Several new and interesting articles are 
exhibited this year. The Kodak camera excited particular in- 
terest. It is of recent invention, and the patent is the property 
of the Eastman Dry Plate and Film Company. It is designed 
so as to give as little trouble as possible to the would-be photo- 


current has been found to be one of about 12,000 to 13,000 


grapher. Outwardly it consists merely of an oblong leather- 
ampéres, and of about 12 to 15 volts. 


| marine and stationary boilers and furnaces. The single bar in ‘ ; 
covered box, with a few little brass knobs, &c., about it, and at 


‘front of the engraving shows the form in which they are con- 
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one end a circular hole stopped by a little green baize plug. 
If we look at it internally, we find at a short distance 
behind the hole a lens of that description which makes 
everything in focus within a very large range. The 
rapid shutter supplied with it, and a fixture, is a cylinder, 
which surrounds the lens and has two holes diametrically 
opposite bored in it. Thus, by giving a quarter turn to the 
cylinder, light is admitted to the film. The shutter is worked 
by a spring, which makes it take a half turn every time a little 
brass knob is pressed. In the other end of the camera a film 
roll holder fits, and is worked by a thumb-screw outside. The 
roll will take 100 photos. The idea is that amateurs shall make 
their 100 exposures and then send the camera just as it is to the 
company to have them developed and prints taken. The com- 
pany then replaces the roll by a new one and sends the camera 
back to the owner. 

Harmer’s studio camera, designed to simplify the movements 
and reduce the time required for transposing the camera ready 
for focussing to that ready for exposure, is also exhibited. 
Several new flash-light apparatuses and shutters also take places 
on the table. Among the shutters we may particularly notice 
Tyler’s rebounding shutter for simplicity of design and cheapness 
of construction. 

To those who hare anything to do with photography, this 
Exhibition must prove very interesting. Amateurs, particularly, 
should take the first opportunity of visiting it ; it will give 
them many hints which, if properly followed, will be most use- 
ful, and it will encourage them to struggle after effects which 
they will see produced here. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. }] 


FUSIBLE PLUGS. 

Str,- Referring to your article on the ‘‘ double cone” fusible 
plug in last week's issue of THE ENGINEER, kindly allow me to 
point out that my experience and observation of the so-called 
“‘improved ” or ‘‘ screw cone” plug is, that the so-called improve- 
ment has much more impaired the original ‘‘double cone” or 
“‘valve seated” plug than it has improved it. The original 
patentee of this plug—Mr. Smith—arranged its construction, so 
that the centre cone could be replaced from the water or inner side 
of the boiler—a most judicious arrangement, in my opinion, as it 
practically compelled the attendant to open the boiler, and give an 
opportunity for the examination of the furnace seams after an over- 
heating occurrence. The ‘‘screw cone” arrangement which has 
been patented by the National Boiler Insurance Company is in- 
tended to facilitate the replacement of the inner cones without 
entering the boiler—that is, from the fire side. My experience 
of this has been that if the inner cone is fitted with a fusible 
metal thread, in the act of fusion this metal adheres to the brass 
thread, and is exceedingly difficult to remove, and unless 
thoroughly removed it spoils the thread on the replacing cone— 
hence its attachment to the seating is untrustworthy. It is now 
obvious that this difficulty induced the National Boiler Insurance 
Company to attempt another improvement, viz., that shown in 
your last week’s issue, substituting the fusible thread with a brass 
one, and of all arrangements this is certainly the worst, at least as 
far as the steam user is concerned. Engineers, who cared to occa- 
sionally replace the inner cones, are continually complaining of the 
difficulty experienced in unscrewing these brass to brass cones— 
which frequently get jammed by the heat the metal is exposed to— 
and which is, of course, greater in a case of fusion through short- 
ness of water, excessive or greasy deposit, a contingency for 
which this arrangement is principally provided. On a recent 
occasion a London firm who had hitherto discarded fusible plugs, 
adopted the recommendation of a boiler insurance company and 
fitted these improved cone plugs to their five large boilers. Their 
engineer being anxious to have them examined after the first two 
or three months’ work, instructed his mechanics to remove one or 
two of the cones. This resulted in the breakage of the T keys, 
and a further injury that compelled him to have the cones cut out. 

As to the double cone principle being the only trustworthy type for 
the construction of fusible plugs, allow me to inform you that I can 
give you a recent instance of a boiler which was fitted with this 
“only reliable ” fusible plug that was allowed to get short of water 
by a night watchman; the furnace, which exceeded 36in. diameter, 
and was strongly constructed, was most seriously collapsed, the 
crown plates torn and forced through the fire-bars. The double 
cone in this instance did not prove itself to be very reliable. 

Having said so much concerning the construction and the sup- 
posed efficiency of this extensively adopted plug—an adoption 
which is chiefly accounted for because it is the property of a 
respectable boiler insurance company—I will conclude my remarks 
by observing that steam users are beginning to discard the double 
cone, and are disposed to try a more recently patented plug which 
has all the real advantages claimed for the double cone, is free 
from the possibility of partial fusion, and which can be kept in 
order for at least one-fifth the recurring cost of the double cone 
type plug. AN ENGINEER. 
ndon, October Ist. 


THE NEW PATENT BILL, 

Srr,—I am an inventor, or at least I was, and took out at 
various times three patents under the old law for myself, but 
none under the new or 1883 Act. I have, however, taken 
out several for friends under that Act, and so I have had 
some experience. For myself I always employed as professional 
agents, a very eminent firm, old-established, doing a large business. 
The trouble I have had in getting them to draw a specification 
which described my inventions has been so great that words can- 
not do it justice. My first patent was in connection with the 
manufacture of large forgings. My patent agents were densely 
ignorant of all about — forge work. They made three shots 
at a specification, and then J had to draw it up myself, for which 
they charged me £1010s, I paid for the drawings besides about 
as much more, and they were simply copied—badly—from mine. 

My next venture was a boiler—a very small affair, as I thought. 
I had an hour's interview with one of the principals of the firm, 
and left him with, as I thought, a complete grasp of the whole 
invention. In three days he submitted a draft specification. 
Judge of what I felt when I found that he had mistaken the water 
tubes of a pipe boiler for flues. Imagine, if you can, a Root 
boiler—that was the type—with the products of combustion run- 
ing through the tubes, I put the specification in the fire, and 
drew up my own, leaving him to settle the claims. Then the man 
actually claimed that which in the body of the specification I had 
disclaimed specifically. I paid £15 15s. for this patent besides the 
fees. I paid a long price because I went to a first-class firm. 

After that I got into the hands of a young man just starting in 
business. I meet him now and then in the street, but he does not 
recognise me. Years have passed, and he is no longer young or 
slim. I fancy he must serve his clients as well as he served me 
for he looks happy. He was really first-rate, grasped an idea at 
once, and worked it beautifully into a specification. His charges 
were less than one-half those of the eminent firm. 

As soon as the new Patent Bill becomes law, shall not we have a 
close guild of eminent firms? And what space will there be for the 
young man who knows his work and is anxious to please ? 

One more question, in the nature of a challenge, and I have 
done. It is contended that under the present system much harm 
is wrought to inventors. Now I want to know where I am to find the 
proof of this, The only harm that can be done is the drawing of a 





specification which is bad in law. The patent agent cannot make | 
an invention new or old. He cannot alter facts. He can draw a | 
specification which is bad in law; but this will not affect the 
interests of the inventor until the truth isfound out. NowI would | 
ask your correspondents who want a change made in Mr. Chamber- 
lain’s Act, to cite a few instances in which an inventor has lost | 
money because his specification was drawn up by an incompetent | 
man—a patent agent practising under false pretences ; a man who | 
would be prevented from practising by the new Act. } 
If this Act is wanted, let us have it by all means ; but let it be | 
proved that itis wanted. In all cases when a railway company | 
wants an Act, the company has to set forth in the preamble to the | 
Bill the reasons why they want it. Ifthe preamble is not proved, | 
then there is no Act passed. The patent agents must prove that | 
the Act is wanted ; but they are totally silent on this point. I | 
challenge them to supply, with your permission, through your | 
pages, evidence in favour of the Bill. AN OLD INVENTOR, 
Hampstead, October Ist. 


STEAMSHIP PERFORMANCE, 


Sir,—I have to thank you for the clear manner in which you | 
have reproduced the Mansel diagram for the Lepanto, and your | 
kindness in giving space for my remarks. Unfortunately, the 
computation has been omitted. My sole object in sending it was 
to show the simplicity of Mr. Mansel’s method, and I hoped, by 
exhibiting the working graphically, and appending thereto the 
calculation with the figures from the diagram, to have induced 


some one abler than myself to enter into the subject, | 


the effect of an increase of length. An investigation of Mr. Long: 
ridge’s table will also show that the strength regularly diminishes 
as the length increases up to 7 diameters long, and that for greater 
lengths the strength remains the same. By bringing into account 
greater lengths than 7 diameters—30ft. and 3ft. 6in.—Mr. Long- 
ridge makes it appear that the strength varies as the square root of 
the length, and by making the flues long enough he can make it 
appear that the two extremes of the series bear to each other any 
smaller ratio he pleases; but an examination of the intermediate 
figures in his own table will confute his opinion that the variation 
is as the square root of the length. In THE ENGINEER, about 
January 20th, there appeared a letter in which I gave the follow- 


ing :—-p = or for flues not less than 7 diameters long ; for shorter 


flues the strength is inversely as the length. In this p is the col- 

lapsing pressure in lbs. per square inch ; ¢ is the thickness of plates 

in sixteenths of an inch; Dthe diameter of the flue infeet. 1 

believe this will be found to give results which will be more nearly 

correct than any others for all variations of size likely to be met 

with in practice. W. I. ELwis, 
Manchester, Sept. 25th. 


MECHANICAL INSTINCT. 

Sir,—In your article on ‘‘The Position of Draughtsmen,” in 
your issue of the 29th June, you refer to the marvellous and 
mysterious power possessed by ‘‘ the best type of English draughts- 
men” of determining dimensions and proportions instinctively, 
compared with which mathematical skill is at the very best but as 
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Differences = 
The graphic process is extremely simple, and the work of a few 
minutes. Perpendicular ordinates to the speed axis are set off at | 
the data speeds. The logarithms of the corresponding revolutions | 
are measured downwards by any decimal scale; and the curve of 
revolutions thus plotted, the logarithms of the I.H.P. are then set | 


off upwards from this curve—obviously = log. —. 


Straight lines 


are drawn through these I.H.P. spots to the zero ordinate, thus | 
cutting off the constants f; a parallel to the speed axis through f | 
gives the logarithmic increment of LH.P. for each speed. By 
taking this amount at the 10 knot ordinate, we have the Mansel | 
factor, A x 10, i.¢., ten times the natural tangential of inclination. | 
The whole diagram shows with wonderful exactness all the vicissi- | 
tudes of speed, power, and revolutions at any point up to the 
highest trial under like conditions of trial. 

As before observed, the notable point in thisinstance istheextreme 
accuracy with which it meets the abnormal 2°7 knots speed, where 
the Admiralty coefficients evidently fail. Text-books give out that 
these coefficients vary with different descriptions of vessels ; but | 
my experience is that internal modifications of the engine have | 
more to do with their fluctuation than perhaps even the externals 
of model and propeller. But I fear I am trespassing both on your 
space and good nature. Perhaps at some future time, with your 
permission, I may recur to this subject. W. 5. 

Liverpool, October Ist. } 


COLLAPSING PRESSURE OF FLUES AND TUBES, 


Sir,—Mr. M. Longridge’s contribution to the question of the 
strength of boiler flues, &c., to resist collapse in your last issue does 
not add much to our knowledge of the subject. Few engineers 
will be content to take his formula for a safe pressure without 
knowing the factor of safety covered by it, and the question will | 
arise as to how long a boiler may be worked without danger. If 
Mr. Longridge considers a boiler safe now, by his formula, how 
long will he insure it for, how much thinner may it wear ? 

Mr. Longridge makes the mistake of supposing that the strength 
of a flue or tube is in the simple inverse ratio of the diameter. 
Now it must be almost self-evident that any structure that fails by 
transverse lateral flexure or change of form, such as a beam, spring, 
iron arch, fiue or tube, must be weaker in proportion to an increase 
in its size under the same load, and in a boiler flue, as the load 
increases in proportion to the diameter—the pressure per square 
inch remaining the same—the stress on the metal is proportional 
to the square of the diameter. 

Mr. Longridge states that he considers that the strength of a flue 
varies inversely as the square root of the length, and fortunately 
gives us the table on which this idea isfounded. This table is very 
inconclusive, inasmuch as it is based on working pressures, and 
may be a very uncertain guide as to the absolute strengths, as the 
factor of safety may vary greatly. An examination of this table 
will show that the strength of a flue diminishes regularly as it is 
made longer, until the length becomes equal to seven times the 
diameter, when increase of length ceases to have any appreciable 
influence. Thus, suppose we have a flue lft. long, to add only lft. 
to that doubles the length and halves the strength ; but to take a 
flue 6ft. long and add a foot to that simply reduces the strength 
in the proportion of 6 to 7. Sir W. Fairbairn found this out in his 
experiments, but as he made very few trials on tubes over 7 dia- 
meters long, he concluded, erroneously, that there was no limit to 





| my University course, and entered in a a 


| various parts by theoretical calculation. 


crutches to a lame man, who, even with their aid is far inferior to 
the man who needs no crutches, The doctrine you insist upon 
here, and in not a few other eg is one that has been very 
familiar to me for many years, but of the truth of which the stern 
logic of facts has made me very sceptical. When I had completed 
subordinate capacity 
the engineering branch of our colonial civil service, this doctrine 
was again and again impressed upon me by my senior fellow officers, 
and the t engineer-in-chief himself, a most worthy gentleman 
and distinguished M.I.C.E., told me in the plainest terms that I 
had made a vast mistake in going to the University as a prepara- 
tory to an engineering career, and that my mathematical know- 
ledge would mislead rather than assist me; and that, further, only 
that subtle insight that comes of long experience could guide a 


| man safely through the responsibilities and difficulties of engineer- 
| ing practice. 


This statement, as you may suppose, astonished and 
distressed me greatly, but I determined to do my best to master 


| my business, and so diligently examined the works, especially 


bridges, constructed by the gentlemen claiming to ss this 
wonderful instinct, and endeavoured to check the sizes of the 
The result of this 
attempt was both astonishing and alarming. Applying the paral- 
lelogram of forces, I found that the iron in several most 


| important and costly structures, designed by the most distinguished 


local engineers, was strained in vital parts to 8, 10, and even, in two 
important cases, 15 tons per square inch, instead of being limited 
to five or six, as all my reading led me to consider was necessary. 
Here was an extraordinary state of things. I checked my measure- 
ments, and went over my calculations again and again, but could 
get no other result. What, then, was I todo next! I decided to 
try experiments. After much delay, I succeeded in getting iron 
ciate ter my purpose, and with my own hands constructed a 
model girder representing that of a bridge built by the very highest 
of our practical authorities, but which departed enormously from 
the proportions theory led me to consider right, some parts being 
about six times as strong, and others not one-third as strong as 
theory required. I then constructed a second, as nearly coinciding 
with theoretical requirements as simplicity of construction per- 
mitted. The two were erected and carefully loaded asin the actual 
structure, and so broken down. The result was most remarkable. 
The second, or theoretical bridge, contained 15 per cent. Jess iron 
than the other, took, owing to its greater simplicity, less than half 
the time to make, and when tested proved nearly four times as 
strong. After this crucial experiment, my estimate of mechanical 
instinct fell very low, as you may suppose. Emboldened by this 
result, I made other models, and broke them down. In every case 
did the results come out nearly as theory required. The best 
girder was, in proportion to the iron it contained, no less than six 
times as strong as the worst, and, strange to say, this best girder was 
designed by two young University students who had not had a single 
year of practical experience, while the worst was the production of 
the most eminent and experienced engineers in the country. I 
published the results in a eres I send herewith, and have over 
and over again challenged the engineers of the old or practical 
school to repeat my experiments on a larger scale at the expense of 
whoever is proved by the result to be wrong. But this challenge 
no one takes up. Meanwhile, strange as it may a r, my 
opponents are gradually coming over to my views, and the types 
da arecure I then criticised are now carefully avoided even by 
those who most indignantly denied the justice of my criticisms. 


Ocr. 5, 1888. 
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The fact is, Sir, that this wonderful mechanical instinct is an 
attractive delusion, leading to waste of money and risk to the 
public safety. It may do very well in the case of small details in 
which convenience is the main thing, and strength and economy of 
material but secondary ; but apply it, for example, to important road 
or railway bridges, and it leads to the worst results. I may add 
that some fatal crane accidents that have come under my notice, 
and also disastrous boiler explosions, were directly due to local 
weaknesses which theory would at once have exposed, but 
mechanical instinct failed to see, W. C. Kernot, M.A, 

Professor of Engineering. 

University of Melbourne, August 16th. 





FRICTION CLUTCHES, 


Sir,—If Mr. Pardoe will read carefully through my article on the 
above subject, he will find that it contains no error in the calcula- 
tions such as he suggests. In treating of the third type of friction 
clutch it is a matter of no importance, so far as the correctness of 
the solution is concerned, whether one, two, or four of the blocks 
are taken into consideration. In Fig. 1 the point B is in equili- 
brium under the forces F, B D, and BC. The links of the clutch 
making the angle a with the perpendicular C E, by construction, 
produce A B to E, making B E equal to the force F, then EC = p 
or pressure tending to force the clutch blocks outwards. Therefore 
p=F x cosec a x cosa = F x cot a, 
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In considering two links we may pone as follows :—Draw the 
lines C B, B D to represent the two links making the angle a with 
the perpendicular C D, and making BE in Fig. 2, as in Fig. 1, 
equal to the force F. Draw C E parallel to B D and E D parallel 
toC B. Then CK and D K represent the resolved parts of the 
forces B C, B D, normal to the clutch surfaces; and the relation of 
F to p will be represented by the lines B E, C Din Fig. 2. Now, 
as B K =* CK=4F. cota, andporC D=2CK=F, cota, 
as in the first case. 


Storers-road, Loughborough, 
September 26th. 


GEORGE ADAMS, 


THE RACE TO THE NORTH, 


Sir,—In your issue of September 14th you mention a run made 
by the East Coast Railway, the time occupied in running between 
the stops only being given. These times are so remarkable, that I 
am sure it would prove very interesting if your correspondent 
would furnish details of the run and give the date. If the train 
stopped the booked time at Grantham, York, and Newcastle, viz., 
5 min., 20min., and 5 min. respectively, the train must have taken 
7 hours 3 min, for the whole run, arriving at Edinburgh at 3 min. 
ce five; and I think if this had been achieved there would have 

en some mention of it in the papers. 

Statements as to the speed of trains are constantly being made 
without the slightest regard to accuracy, which is absolutely 
essentia. with any figures regarding trains. For instance, in your 
issue for September 28th Mr. Norman D. Macdonald mentions a 
run made on August 14th which he said was done by a compound. 
Now on that occasion two engines were used—a compound and an 
ordinary Tennant express engine, which ran from Newcastle to 
Edinburgh, 124 miles—not 127 miles, as given by Mr. Macdonald— 
in 126 minutes, a sufficiently fine performance as it is, As regards 
the running of one engine on the racing train, the run of August 
3lst was certainly magnificent, the 124 miles being covered in 1292 
minutes, ough over an easier road and for considerably less 
distance, the run between York and Newcastle on the same day 
was quite as fine a performance, the 808 miles being done in 83 
minutes = 58 miles an hour, including 14 minutes’ stop at Ferry- 
hill. The load in each case was eight coaches, ZULU. 

October 2nd. 





ATLANTIC CABLES, 


S1r,—I beg to inform you that the cable laid in 1869, which was 
broken at 135 miles from St. Pierre in shallow water on the 23rd 
= was successfully repaired on the 30th by the company’s s.s. 

inia. 

A statement having appeared in many of the London papers, to 
the effect that an entirely new cable could have been laid for the 
amount which has been expended in its repair and renewal, I should 
be much obliged if you will kindly correct this statement by 
publishing the following facts. 

The money expended in the repair and renewal of the Brest- 
St. Pierre cable laid in 1869—during nineteen years—does not 
amount to one third of the capital necessary to lay a new cable 
even at the present low prices, and that more than two thirds of the 
entire cable has never been disturbed since the day it was laid. 

Anglo American Telegraph Company, H. WEAVER, 

26, Old Broad-street, London, E.C., Managing Director. 
October Ist. 





ENERGY, 


Sir,—As a plain man, who is desirous of avoiding transcen- 
dental theories, I have heretofore regarded the correspondence con- 
cerning the dynamics of a particle from a distance, content with 
my views of energy, as I have been taught and seen confirmed by 
experience, Having the most sincere respect for your opinion on 
all matters connected with our profession, I have been much 
upset with your article on ‘‘ Energy.” 

If I understand it aright it implies a serious doubt of the accuracy 


of the formula E = 4 M 2, or rather, E = F ¥ . The first example 


you cite, comparing the effect of one ton falling 16ft. with that of 
two tons falling 8ft., is hardly convincing to me. If I have an 
engine developing 50 indicated horse-power, I take it as incontro- 
vertible that it will in two hours do double the work of one hour, 
so that its indicated horse-power into the time it works is a measure 
of the work done. Referring to your figures, 65-horse power 
exerted for the sixteenth part of a second in the first place, and 


47-horse power in the 3 part of a second, I find that 65 x a= 


47 x 1" I must further submit that I cannot conceive how the 
experiment in question could possibly be made. Years ago I ex- 
perimented with safety valve springs, hanging various weights at 
various heights above the springs and burning the cord to have a 
perfectly vertical drop. I noted the compression in each case, and 
was struck by the perfect agreement with our old formula. Isup- 
pose the rate at which the work was done was determined by the 





elasticity of the spring; a stiff spring would sooner take up the 
energy than a more yielding one. 

Your second instance is not more convincing. I have still a 
belief that weight into height is a measure of the energy. Galileo 
taught us that 1 = 49; if therefore you wish the a time 
introduced, I think you ought to take the square of it, and we 
should then find 

E = 1 ton x 1? 


and E = 2tons x 0°72, 
or perfect agreement again. Mr. Julius has not given us his calcu- 
lations. I should be much obliged if he would. 


October 1st. MULCIBER. 


[We publish our correspondent’s letter, but if he will take the 
trouble to read again what we have written he will see that we 
have not expressed any doubts concerning the accuracy of the 
formula in the question. We have said, and repeat, that they must 
be used with a clear understanding of what they mean, and that 
meaning is not clearly set forth in text-books, We have received 
a letter from Mr. Dewar, inviting the interference of various pro- 
fessors to correct the errors of our correspondents, as set forth in 
their letters, and our own, as embodied in the article on ‘‘ Energy,” 
which appeared in our last impression. We do not think anything 
would be gained by the publication of Mr. Dewar’s letter. So far 
as we can gather, he has entirely failed to understand the scope 
and purport of what we have written. We have in no way im- 


pugned the accuracy of the formula . #. Webave asserted, and 


re-assert, that it should be used with a full comprehension of 
what it means, It is a fact that two tons falling from a height of 
8ft. cannot do work equivalent to 16 foot-tons at the same rate as one 
ton falling from a height of 16ft. It is difficult to understand how 
= is the value which our correspondent places on formule. 
fay we venture to recall to his memory the famous battle between 
Leibnitz and Descartes concerning the conservation of vis viva and 
the conservation of energy. How many Sg ong including 
Kant, plunged into this controversy, and how, after years of dis- 
putation, it was discovered that the difference between the two 
parties was one of words, not things? The Cartesian proposition 
took the form, Mass x Velocity = Force x Time of action, while 
the Lebnitian proposition took the form, 4 Mass x Velocity? = 
Force x Distance of action, In truth, one of these propositions is 
the corollary of the other. The remark made by ‘ Mulciber,” 
that 65-horse power for the ~;th of a second, is the same thing 
as 47-horse power for ;}.;th of a second shows that he, too, is 
has failed to grasp our meaning. An engine working at the 
rate of 65-horse power for a sixteenth of a second will work all 
day at the same rate, and will be called 65-horse power. An 
engine working at the rate of 47-horse power for ;}.;th of a 
second will work all day at the same rate, and will be called 
47-horse power.—Eb. E. ] 


FREE TRADE AND NO TRADE. 


Srr,—Will some of the kind friends who have at various times 
instructed and amused me tell me why it is that dear corn in this 
country seems to mean good trade? If corn were always a little 
dearer than it was last year, would trade always be a little better? 

That in recent years, at all events, dearer corn and better trade 
go together seems to me to be indisputable. What would be the 
result if we gave up growing corn altogether, or cattle, and 
imported all our food? TRADER. 

ondon, October 2nd. 





THE DYNAMICS OF A PARTICLE, 


Str,—May I be permitted to correct one of Mr. Muir's state- 
ments in your last issue. If any one refers to your back numbers 
he will find that it was not Professor Lodge who advocated the 
revival of the word inertia as the name for the quantity m . dv/dt or 
m.a, but a Mr. E. Lousley; and that it was not until Professor 
Smith had also pointed out the unsuitability of a word suggested 
by Professor Lodge that he somewhat reluctantly agreed to this 
use of the word inertia. 

It is peculiar that Mr. Muir, after suggesting “i” as a symbol 
for inertia or the quantity m. dv/dt, should write ‘‘a i,” that is 
i. dv/dt instead of simply ¢ =: F — R, as it should be. 

Admitting the truth of ‘‘®. T1.’s” expression: ‘‘ Motion the only 
cause of motion,” and taking the two billiard balls in illustration, 
we know that motion is transferred from one to the other. But 
how? Can ‘‘&. II.” say. Some action must take place between 
them, and this action, whatever it may be, is what the reviled text- 
books call force. It is a single action, but affects the two bodies 
simultaneously and in opposite directions. Overlooking this dual 
property of force is, I think, the great fault of some text-books, 
and possibly of some teachers as well, and it is from this that the 
confusion arises. The paragraph of Professor Garnett’s, cited by 
Mr. Dewar in your issue of September 21st, is an instance of this 
confusion. If Professor Garnett would be correct in —_e of 
the action between the two billiard balls as two forces, then, to use 
a rough simile, the clown is strictly correct who proves that he has 
two telescopes by putting first one end to his eye and then the 
other. 

I agree with most of Mr. Dewar’s remarks on inertia, but think 
the definition should be : Inertia is that property of matter where- 
by all bodies offer resistance whilst their velocities are being 
changed. The measure of the inertia being m . dv/dt. 


Octooer Ist. INERTIA, 





Sir,—The puzzling thing seems to be what ‘'4, I1.’s” criticism— 

. 262, September 29th—tends to in the way of leading ‘‘ Miner,” 
Ni r. Dewar, and others to aclearer conception of Mr. Dewar’s “Uy 
to solve a Gifficulty started by ‘‘ Miner.” Thus, (1) “. II.” tells 
us: ‘‘He is an eclectic disciple of Descartes, who was born at 
Touraine in 1596, and who taught him—‘‘#, II.”—that matter is 
entirely inert, and, given infinite time, an infinitely small force can 
communicate motion to change the velocity of an infinitely large 
mass; while matter is a jug, and force the liquid poured in or out of 
the jug. Now if this be what ‘‘®. 1,” means, will not another diffi- 
culty be imported, viz.: (2) He who holds the postulates described 
in (1) must also hold the converse, because cause and effect, or 
action and reaction, having been assumed to be equal a nature, 
it is only the artificial can produce any diversity. erefore, 
‘*®, TI.’s” proposition may also stand thus: (3) Given an infinite 
mass, a minute portion of time can communicate force to an 
infinite portion of velocity. 

Hence, matter is either force, time, or space, dependent on out- 
side modes entirely undescribed or noted, among which may be 
a condition of matter which may prevent any inertia on its part, 
i.e, Which is never inert. This therefore would seem to show 
‘*®, TI.” holds, matter and force may each at the same time be 
both entirely inert and also ceaselessly in motion. As ‘‘, II.” can 
scarcely mean this, I fail to see what he does mean, unless it be 
that force, matter, time, and velocity are only one thing. 

October Ist. E. W. D, W. 





Sir,—Before going further into controversy with Mr. Dewar, I 
would like to ask him to explain what he means by the word 
pressure as existing in a fancasing. In any moving elastic fluid 
there are two kinds of pressure. First, that which may be termed 
intrinsic—causing air, for example, in a Guibal fan chimney to 
push outward against the walls—and, secondly, that which may be 
termed extrinsic, due to its velocity, and exerted in only one 
direction. Thus, for example, the barometer may show that a 

rtion of the atmosphere exerts a pressure of 14°5 lb. per square 
inch, while the anemometer shows that it is exerting a wind pres- 
sure of 20 lb. to the square foot. Of which pressure is Mr. Dewar 
speaking? The which he has quoted from Goodeve seems 
to refer not to what I would call air pressure, but rather to wind 
or current pressure. 

Can Mr. Dewar cite any experiment made outside a laboratory 





which shows that lateral pressure augments outwards in a Guiba 
fan chimney? All my experience is flatly to the contrary. 
October 2nd, A MINER. 





Sir,—In reply to Mr. Muir's letter in your last issue, I prefer to 
retain the symbol m to represent mass, as being that employed by 
Routh, Rankine, Tait and Steele, &c., and therefore firmly esta- 
blished. Professor Dewar’s idea about the balance of forces, of 
course, runs directly counter tu the statements of such eminent 
writers as those I have mentioned above, and may be left on that 
footing. 

I wish also to make it clear that in using the term heat I do not 
intend temperature. In the case of ‘‘ Miner’s” missing energy, it 
will, under the circumstances defined by my letter of the 18th, 
finally induce a rise of temperature, but not under circumstances of 
free expansion. See, for instance, Rankine onthe ‘‘Steam Engine” 
(Art. 253) and Maxwell on “‘ Heat,” page 209. The energy or capa- 
city of a pound of air for doing work is increased slightly by a reduc- 
tion in its pressure, provided the temperature be unaltered. 

Birmingham, October Ist. Henry CHERRY. 





TRAIN RESISTANCE, 


Sin,—That a cone offers less resistance to the air than a flat 
surface is easily demonstrated by making a paper parachute, and 
letting it fall first base and then point downwards, the difference 
in speed in the two cases being at once manifest. In the same 
manner it may be shown that a corrugated surface falls slower than 
a flat one. APEX, 

September 26th. 





AIR PROPELLERS. 


Sir,—Referring to the interesting article in your last issue by 
Mr. C. Vogt on ‘ Propulsion of Ships by Air Propellers,” allow me 
to claim for the Clyde the credit of the invention, having brought 
out the same in 1883, and patented it early in 1884. 

In my experiments I found the air propeller superior to the water 
propeller, both for driving light and deeply-laden models, getting 
an efficiency of over 80 per cent. 

I put the invention before two of our most celebrated Clyde 
engineers, neither of whom gave the idea any encouragement, and 
I was recommended to waste no more time in trying to get the 
system applied to large vessels. ALLAN CLARK, 

118, Garthland-drive, Glasgow, 

October 3rd. 








LAUNCHES AND TRIAL TRIPS. 


On the 27th inst. Messrs. Sir W. G. Armstrong, Mitchell, and Co. 
launched a large tanksteamer, which has been built for the Kerosene 
Company of London. The vessel is capable of carrrying 4000 tons 
all told, ona light draught of water, and has been built to the 
highest class Veritas. The vessel is built of steel, and is subdivided 
by longitudinal and transverse bulkheads into numerous compart- 
ments ; the trunkways and arrangements for controlling the liquid 
cargo being carried out on Swan’s patent principle. The steamer 
will have two Worthington pumps and a very complete hydraulic 
installation for moving the cargoes. She is fitted throughout with 
electric light, and generally speaking, is fitted up in the most 
complete manner for this class of vessel, of which the builders 
have made a speciality. The machinery has been manufactured 
by the Wallsend Slipway aud Engineering Company, and embrace 
most of the modern improvements for economy and efficiency, 
including forced draught to the boilers. On leaving the ways the 
vessel was named the Elburg by Mrs. Bevan, wife of Captain Bevan, 
who will command the ship. The Elburg is a sister ship to the 
Gut Heil, which left the same builder’s yard on Wednesday to take 
in her coals for New York. 

On Saturday Messrs. Oswald Mordaunt and Co., launched a 
steel sailing barque—Ville de Dieppe—specially designed for the 
carriage of petroleum in bulk. The vessel is to the specifications, 
and under the inspection, of Messrs. Flannery, Baggallay, and 
Johnson, who have, from the commencement of this trade, been 
engaged in designing vessels specially suited to it. The Ville de 
Dieppe is 260ft. long, 36ft. beam, and 20ft. 9in. depth of hold, and 
is capable of carrying 1700 tons of petroleum upon a draught of 
19ft. The bulkheads are specially strengthened, so as to allow the 
whole of the tanks, which are six in number, being filled with 

troleum, or a portion of them only being filled with water 

allast. The pumping arrangements, although only adapted for 
hand service, are very complete, and include separate piping for 
the water ballast, as distinct from the oil. The vessel will have 
steel masts stepped on to the tank top, and with the special 
strengthening where connected to the tank top, this being necessary 
because the mast cannot be carried down to the keel, as is usual 
in sailing ships of ordinary construction. There is an ample tween 
decks for purposes of safety, and expansion chambers to each cargo 
tank extending up through the tween decks and above the upper 
deck, which are closed with portable plate covers capable of easy 
removal for the purpose of ventilation. The vessel is built for 
MM. Robbe, fils, of Dieppe. 

On the 1st inst. there was launched from Lord W. G. Armstrong, 
Mitchell, and Co’s. Elswick shipyard a screw steamer of the following 
dimensions :—Length, 310ft.; breadth, 40ft.; depth, 28ft. 3in. Her 
gross register is about 2740 tons, with a carrying capacity of 4000 
tons, and she is intended for the oil trade. The vessel has been 
built to the order of Mr. James Knott, of Newcastle. She will be 
fitted with triple expansion engines of 23in., 37in., and $0in. diameter 
of cylinders, and 3¥9in. stroke, by the Wallsend Slipway and Engi- 
neering Company. On leaving the ways the vessel was named the 
Russian Prince by Miss Hurst. The Russian Prince is sister ship 
to the s.s. Gut Heil, built by Messrs. Armstrong, Mitchell, and Co., 
at their shipyard, Low Walker, and which latter vessel had a most 
successful tria! trip on Saturday last. Both these vessels have been 
built under the inspection of Mr. John Gravell, surveyor to Bureau 
Veritas, and have taken the highest class in this registry of 
shipping. The engines have been built under the survey of Mr, 
A. G. Schaeffer, of Newcastle. 

Messrs. Wm. Simons and Co. launched, on the 27th ult., from 
their yard at Renfrew, one of their patent hopper dredgers, which 
has been specially constructed for dredging operations at H.M. 
dockyard at Haulbowline, Ireland. The hopper capacity is 
360 tons, and the bucket ladder, which works in a central well, is 
adapted to dredge in advance of the vessel, and close up to quay 
ae and to a depth of 35ft. under water level. Steel buckets are 

rovided having capacity to raise 300 tons of ordinary material per 
our. The vessel is fitted with a pair of compound surface-con- 
densing engines and mild steel boiler, also triple-barrelled steam 
mooring crabs at bow and stern for working the head and side 
chains. Comfortable cabins are fitted up for the officers and crew. 

The s.s. Kirklands, lately built for Messrs. J. R. Cuthbertson 
and Co., Glasgow, by Messrs. Workman Clark and Co., Belfast, 
and engined by Messrs. W. King and Co., Glasgow, went on her 
official trial on the Clyde on Saturday, September 29th, and 
attained a mean speed of 114 knots. Thissteamer is 271ft. between 
perpendiculars, by 37ft., by 26ft. 2in. moulded, a dead weight 
carrying capacity of 2900 tons, and a net register of 1168 tons, and 
has con fitted with triple-expansion engines, having 19in., 32in., 
and 52in. cylinders, 42in. stroke. The hull is of steel, with steel 
main deck, teak spar deck, and cellular bottom for water ballast 
right fore and aft, all to Lloyd’s highest class. The construction 
was superintended by Messrs. MacNicoll and Co., of Glasgow. 











NavAL ENGINEER APPOINTMENTS.—Richard H. Trubshaw, fleet 
engineer, to the Hibernia, additional, to date Sept. 29th. 
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REFRIGERATING 


MACHINERY AT BI 


MR. BENJAMIN GOODFELLOW, MANCHESTER, ENGINEER. 


REFRIGERATING MACHINERY AT THE WOOD- 
SIDE LAIRAGE, BIRKENHEAD. 





Last week we had an opportunity of inspecting the plant of 
the refrigerating machinery which has been constructed by Mr. 
Benjamin Goodfellow, Hyde, near Manchester, for the Mersey 
Docks and Harbour Board, to be used at their Woodside Lairage, 
at Birkenhead. Owing to the enormous importation of foreign 
cattle into England, it has been found necessary to erect 
specially-constructed abattoirs in close proximity to the landing- 
stages at various seaports, to prevent the spread of disease, and 
the Woodside Lairage, at Birkenhead, is the most exten- 
sive of its kind in the country. It is arranged to shelter 
some 2000 head of cattle at one time, and the whole of 
these have to be slaughtered within a specified period. | 
Slaughterhouses are provided for slaughtering upwards of 
500 cattle per day, and nearly the whole of the carcases are sent 
away by train to the various markets. As it is impossible 
during the summer months to deliver meat in sound condition | 
to very distant markets unless it has been artificially chilled, 
the Mersey Docks and Harbour Board decided during the early 
part of last year to erect a plant capable of dealing with 348 
carcases of fresh killed beef per day, and Mr. W. Esplen, con- 
sulting engineer, of Liverpool, furnished plans for the machinery 
required, the contract for which was placed in the hands of | 
Messrs. Goodfellow and Matthews, of Hyde. The complete 
plant consists essentially of two of Matthew's patent cold dry | 
air refrigerators, and three steam boilers, together with the | 
necessary. donkey pumps and other fittings. The boilers are of | 
the ordinary marine type, and were made by Messrs. Fawcett, | 
Preston, and Co. They work at a pressure of 110 Ib. per square 
inch, and are of sufficient power that only two are required to 
supply all the necessary steam to drive the whole of the 
machinery. The actual refrigerating machinery consists of two 
large and powerful cold dry air machines, together capable 
of giving out 210,000 cubic feet of dry air per hour. The 
larger one, of which an illustration is given, will give 
out 140,000 cubic feet of dry air per hour, and is a 
compound duplex machine, arranged so that it can be worked 
either as a whole, or, if required, each half separately, whilst 
it can also be used as a compound or simple steam engine, 
with or without condensers, This machine has three steam 
cylinders placed in line, the middle one being high-pressure | 
and the two side ones low-pressure cylinders of equal diameters. | 
The cylinders are coupled up, by means of connecting rods, to | 
a substantial three-throw crank shaft, made of the best mild 
steel. The piston-rods of the low-pressure cylinders are carried 
through the back covers and the compression-cylinder piston 
into the expansivn-cylinder pistons in the rear. This arrange- | 
ment causes a minimum of work to pass through the crank | 
shaft, which is very often a troublesome detail in refrigerating | 
machinery. Between each pair of compression and expansion 
cylinders, and attached to the piston-rod, is fixed a crosshead, 
from which the air pump, two circulating pumps, and two | 
boiler-feed pumps are worked, by means of side rods and a bell- | 
crank lever. The surface condenser is situated in a space | 
immediately behind the high-pressure cylinder. The smaller | 
machine has only about half the capacity of the one | 
we illustrate, and gives out 70,000 cubic feet of cold | 
air per hour. The arrangement is also slightly different, | 
the steam cylinders being arranged on the tandem prin- 
ciple; the surface condenser is fixed at the back, and 
the pumps in the same position as in the large machine. 
The bases of these machines are constructed so as to form 
coolers, and are fitted with brass tubes, on the principle of sur- 
face condensers; the air on leaving the compression cylinder | 
passes through these coolers on its way to the ex- 
pansion coolers. There are several special features about 
these machines, which are quite novel, and form the sub- 
ject of patents taken out by Mr. Matthews during his partner- 
ship with Mr. Goodfellow. The compression cylinder valves 
are simply metallic discs, working on perforated facings. These 
valves, after a considerable amount of working, have, we are in- 
formed, proved thoroughly trustworthy, and require extremely 
little clearance at the endof the stroke. The guards of the suction 
or inlet valves are constructed of brass, and form a water | 


| friction caused by pressure is at a maximum. 


| British Admiralty, which the late manceuvres have shown to be a 
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cooler, which absorbs a great amount of heat from the 
compressed air as it passes through, after leaving the 
cylinders. The valves of the expansion cylinders are also 
new; the inlet valves are cylindrical, and placed on the | 
top of the cylinders, are arranged to admit air on two | 
edges, thereby diminishing the movement and unnecessary | 
friction of the valves. The travel and point of cut-off are 
controlled bya neat contrivance attached to the excentric sheaves. | 
The outlet valves are of the taper plug shape, completely filling 
the valve chambers, and preventing accumulation of ice or snow. | 
The outlet ports are placed in the bottom and at the extreme 
ends of the cylinder, so that any ice or snow which is formed 
during the forward stroke is scraped off the cylinder walls in 
the return stroke, and blown out through the ports into the 
snow box, without causing any damage. Although the valves 


| to the expansion cylinders are worked from an excentric, they 


have an irregular motion, which is obtained by compound levers, 
a slow movement being thus given to the valve, whilst the 
i It was specified 


| that this plant, which is perhaps the largest yet made for chilling | 
| beef, would chill 348 carcases, but several times during the 


present summer it has successfully dealt with upwards of 500 
carcases. The makers have also constructed several large re- 
frigerating machines for placing on board ships, which have kept 
meat in first-class condition after having been on board ten 
weeks. 








RKENHEAD. 


is to compete successfully with the shortened railway route, 
via the Severn Tunnel, and the passage round the Land’s End, it 
must be provided with deep-water harbour accommodation, and 
there should be few or no lockage delays. Sir Eardley Wilmot, 
Bart., who succeeded in obtaining the Act for the incorporation of 
the Brean Down Harbour Company in 1861-3, is supporting its 
revival; and we are informed that the united canal and harbour 
undertiking will also have the benefit of his co-operation and 
support. Messrs. Pugh and Lawson are concerned for the harbour, 
and will be the engineers. 


BuckLaNb's BorLer.—At the Tyne Boiler Works, Low Walker, 
there has lately been tested a new vertical steam boiler, which 
is suitable for main and winch boilers for steamers, and also 
for land purposes. The patentee, Mr. H. B. Buckland, is 
works manager to the Tyne Boiler Works Company, and has 
designed this boiler for the purpose of saving (1) coal, (2) a 
large amount of cargo room, (3) about one-fourth of dead 
weight carried, and has also kept in view the easy access 
throughout for cleaning and repairs, instead of the vertical boiler 
of the cross tube type, which is still largely used for steamers and 
land purposes, but is an acknowledged extravagant boiler, in its 
large consumption of coal, its small power compared with the room 
it takes up, and its weight. The saving in the ‘‘ Buckland” 
boiler is obtained by converting a great deal of the material and 
work in the ordinary cross tube boiler into very much more 
effective heating surface. Its general arrangement, it is claimed, 
enables the gases and carbon in the smoke to be consumed toa 
large extent before passing out of the chimney, thus giving a 
greatly increased efficiency of evaporation per square foot of 


| heating surface, and a very much less consumption of coal per 


Care Maits.—Commencing on Friday next, the 5th inst., the Cape 
of Good Hope and Natal Royal mail steamers of the Union Steam- | 


| ship Company will be despatched from Southampton direct, without | 


calling at Plymouth, and the rates of postage on all mails for- 
warded by that route will be reduced. Particulars of these reduced 
rates can be obtained on application to the Post-office authorities. 
Letters for despatch, vid Southampton, can be posted at the | 
General Post-office, London, up to 9.15 a.m. on alternate Fridays 
on and after the 5thinst. In addition to the mails embarked at | 
Southampton, a supplementary mail will be despatched from | 
London on alternate Saturdays, commencing to-morrow, for em- | 
barkation in this company’s mail packets at Lisbon. Letters for | 
despatch by this company’s steamers, vid Lisbon, can be posted at 


| the General Post-office, London, up to 7.15 a.m. on alternate | 
| Saturdays on and after the 6th inst. 


AN ImpROVED TorPEDO Boat.—The official trial took place on | 
Wednesday week at Long Reach, on the river Thames, of an im- 
roved type of second-class torpedo boat lately constructed by | 
Messrs. Yarrow and Co., of Poplar, for the Kussian Government. 
This boat is similar to those lately built by the same firm for the 


great advance over the former second-class boats in her Majesty’s 

service. The dimensions are 60ft. in length by 8ft. 6in. beam, and | 
the speed obtained during a continuous run of two hours, carrying | 
a deadweight of two tons, was 17°58 knots. After the trial for | 


| speed the manceuvring powers of the boat were tested, and it was | 


found that circles could be turned at full speed in 45 seconds to | 
port and 59 seconds to starboard. This type of second-class | 
torpedo boat is destined to serve either as a tender to large war- | 
ships or for harbour and coast defence ; the proportion of length to 
beam securing thorough sea-going qualities, in which respect the 
old boats were found to be very deficient. The Russian Govern- 
ment was represented by Captains Mordovin and Ivanoff, and the 
contractors by Mr. Crohn. On the conclusion of the trial the 
Russian authorities expressed themselves highly satisfied with the 
results obtained, the boat having shown itself to combine speed, 
mancuvring powers, and sea-goipg qualities in the highest degree. 


THE GREAT WESTERN SHIP CANAL AND BREAN Down HARBOUR 
Docks AND CANAL ScHEMES.——We understand that it is proposed 
to amalgamate these two schemes into one great project. Bristol 
and Bridgwater will have a splendid harbour in the Channel 
accessible at all states of the tide, and a waterway thence through 
Somerset and Devon to the South Coast, the commercial results of 
which would be incalculable, Brean Down being exactly opposite 
Cardiff and the Welsh coalfields. By means of the maritime canal 
projected by Mr. Owen there would be a deep, uniform, and safe 
inlet for the great traffic, both English and Welsh, which would, 
it is supposed, speedily accrue to the new route, available for the 
largest ships at all times, whether at high or low-water. This, it 
is confidently stated, will insure the prosperity of the joint 
enterprise, shipowners and merchants in London, South Wales, 
and elsewhere, being strongly of opinion that if the canal 





square foot of grate. The tests have been conducted under Mr. 
B. G. Nichol, of Newcastle-on-Tyne. The dimensions of the boiler 
were 4ft. 6in. diameter and 10ft. high, grate area 10°17 square feet, 
heating surface 90°77 square feet, duration of experiments two 
hours, coal burnt 125 1b.—Walker unscreened furnace coal—water 
evaporated 857 lb., temperature of feed-water 55 deg., tempera- 
ture of evaporation 212 deg. ; water evaporated per 1 1b. of coal 
with feed at 55 deg. = 6°8561b.; ditto with feed at 212deg. = 
7°968lb. During these tests the condition of the fire was 
identically the same at termination and commencement of experi- 
ments, and the water in the gauge glass precisely the same level. 
Mr. Nichol says: ‘‘The results obtained are considerably above any 
that in my experience have been obtained with ordinary cross tube 
boilers, and the accessibility for cleaning and repairs which may be 
required should lead to this boiler being extensively adopted.” 


SPRINGS AT THE CITY AND GUILDS oF LonDOoN INSTITUTE, 
FINSBURY TECHNICAL COLLEGE,—A special course of evening lec- 
tures on ‘Springs, their Manufacture and Use by Engineers, In- 
strument Makers, and Balance Makers,” will be delivered by Pro- 
fessor John Perry, M.E., D. Sc., F.R.S. Six lectures will be deli- 
vered before Christmas, on alternate Thursdays, from 7 to 8 p.m., 
commencing on Thursday, October 4th. On the other Thursdays 
students are expected to attend in the drawing-office, The syllabus 
is as follows :—(1) October 4th: What is a spring! various uses of 
springs in the past and probably in the future; various forms of 
spring; materials used in spring making, steel, brass, phosphor 
bronze, india-rubber, and air; general methods of manufacture 
and tempering. October 11th: Drawing-office work, 6—9. (2) 
October 18th : Laws of springs as to strength, stiffness, and resili- 
ence, and the effects produced by change of temperature, Kc. 
October 25th: Drawing-office work, 6—9, (3) November Ist: The 
use of springs to measure forces ; spring baiances, dynamometers, 
engine indicators, and other measuring instruments. November 
8th: Drawing-office work, 6—9. (4) November 15th: Spring 
safety valves, bearing springs of railway rolling stock, &c.; special 
methods of tempering for springs of various kinds. November 
22nd : Drawing-office work, 6—9. (5) November 29th: The vibra- 
tions of bodies with spring attachments, the various forms of 
balance spring used in clocks, watches, and chronometers ; the 
effect of temperature ; compensation ; the effect of vibration in the 
springs of certain measuring instruments, such as engine indicators 
and in voltmeters. December 6th: Drawing-office work, 6—9. 
(6) December 13th: The Ayrton and Perry magnifying spring, its 
laws, manufacture, present and probable future applications. 
December 20th: Drawing-office, 6—9. The y mat Mag work 
will consist in sketching and taking dimensions of such applications 
of springs as each student thinks of most importance to him. Spring 
balances, indicators, A. and P. a ters, dy s, safety 
valves, balances of time-keepers. All students attending this 





course are requested to attend the mechanical laboratory on Tues- 
day or Friday evenings, 7—9. The laboratory work will consist in 
testing the laws of springs as to strength and stiffness, and in test- 
ing the qualities of the materials used in spring making. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent. ) 


THE circumstance that the October quarterly meetings come oft 
next week influenced yesterday’s Wolverhampton markct and to- 
day's gathering in Birmingham to delay as much as possible new 
business. Buyers were prepared to place only just such orders 
as were needed for their immediate supply, and these orders were 
not generally of much account. There was, however, no giving 
way in the strong position previously occupied by makers in the 
matter of prices; nor was there any complaint of lack of orders, 
since the mills and forges on all sides keep busily engaged, 

The stronger prices which makers are demanding are to some 
extent checking demand, consumers being unable to see their way 
to obtain for manufactured goods any rise corresponding with the 
dearer price of the finished iron. Soon, however, it is believed, 
they will come to see that there is no alternative but to pay the 
advances asked; and manufacturers being in most cases well 
booked, and some of them being unable to accept further orders 
for delivery this year, no discomfort is manifested by makers at 
buyers’ reluctance to enter the market with spirit. 

The continued advanced prices of ,pig iron, coupled with the 
wages agitation in the iron and coal trades, are the occasion of the 
higher prices which the manufactured ironmasters are demanding, 
Midland pig iron has advanced on the average about 2s, 6d. per 
ton since last quarter day, and the probabilities are in favour of 
the ironworkers receiving some sort of advance as the outcome of 
the arbitration proceedings which have taken place this week, 

The satisfactory position of the sheet branch continues without 
abatement. Sheet mills everywhere remain very fully occupied on 
galvanisers’ and merchant orders. Prices are maintained at £6 10s, 
for singles, £6 15s, for hard doubles, and £7 15s, for hard lattens, 
while soft qualities of iron are 5s, per ton above these prices alike 
for doubles and trebles, The Crookhay Ironworks, West Brom- 
wich, one of the oldest finished ironworks in Staffordshire, have 
changed hands, Messrs. W. and G, Firmstone, who have worked 
them for a long period, are to be succeeded by a new firma, with 
Mr. Richard Chambers as the principal. The works are to be 
altered for the manufacture of sheets and strips. 

Galvanised corrugated sheets keep in excellent request from the 
Australian colonies, South America, India, and other export 
markets. Makers are in numbers of instances pressed to their 
utmost to get out work, and the prosperity which now marks this 
important industry is very acceptable. The advance in price of 
spelter, and the dearer price of black iron is necessitating 
firmer quotations, and makers are now in some instances demand- 
ing fully £1 to £1 10s. per ton above the prices of last quarter-day, 
making the minimum of such firms for 24 gauge in bundles, 
delivered at Liverpool, £12 per ton. 

In the bar, hoop, and strip trade the mills and forges keep well 
employed, and prospects for the closing quarter of the year may be 
pronounced decidedly encouraging. The continued strength of the 
pig market is a circumstance which must increasingly tell in favour 
of better prices for the finished ironmakers, and the position which 
they have now taken up in their negotiations with buyers is fully 
justified. Marked bars keep at £7; second quality ditto, £6; 
mercbant bars, £5 10s.; and common, £5 5s. Hoops are £5 7s. 6d. 
at the works, or £5 10s, delivered to consumers, while gas tube 
strip is steady at £5, 

Australian orders for bars and hoops are increasing, and a brisk 
trade is also doing with South America. 

There is more demand for plates for railway wagon building than 
for any other purpose, and some firms engaged in this branch have 
recently booked considerable orders. ‘There was, perhaps, never a 
time when the wagon building firms were busier than now, and 
foreign demands are likely to still increase. Prices of plates keep 
at £6 10s, for tank sorts and £7 to £9 for boiler ditto. 

Pig iron vendors in Birmingham to-day announced that though 
it was now too close to the quarterly meetings to look for a great 
deal of buying, yet large sales had been negotiated during the past 
two or three weeks, in anticipation of quarter-day rates. These 
sales had, too, been made at better prices, so that there was every 
reason for congratulation with the present state of the market. 
Consumers are more willing to pay the advanced rates than they 
were three or four weeks ago. In this they act wisely, since the 
prospects are rather in favour of a further rise in prices than any 
reduction during the next two or three months. Having got rates 
up somewhat, makers will be very stubborn in consenting to lower 
terms on any contracts, Their experience throughout most of this 
year has been that they were consuming their valuable mineral 
properties not only without profit, but at an absolute loss, on the 
pig iron manufactured. 

Prices on Change this afternoon were quoted at 42s. for best 
Derbyshire pigs, dclivered, 40s, 6d. to 41s. for ordinary Derby- 
shires, 53s, to 54s. for hematites from the West Coast, 40s, to 45s. 
for Staffordshire part-mines, and 31s, 6d. to 32s. 6d. for Stafford- 
shire common. 

The coal trade is improving. Demand for ironworks and manu- 
facturing sorts, and for domestic qualities, is increasing, and coal- 
masters are asking more money. Forge coal is 5s, 6d. to 6s. per 
ton; superior forge and mill sorts, 6s. to 7s.; and furnace, 7s. to 
8s. The resolution of the Cannock Chase coalmasters to enforce 
“list” prices came into operation in the beginning of this week. 
Consumers are disposed to resist the resolution for the present. 

The ironworkers have this week preferred a claim before Sir T. 
Martineau, umpire of the Midland Iron Trade Wages Board, for a 
12} per cent. advance in wages, on the ground of the improve- 
ment in trade. The case of the employers, as set out by Mr. Ben- 
jamin Hingley, M.P., the chairman of the trade, was that masters 
were in no better position than they were two or three years ayo. 
They had more work, but they had no better prices, and in their 
anxiety to provide employment during the winter they had taken 
contracts at the lowest prices on record. If the volume of trade 
continued, and they were able to get beyond the prices which 
obtained when the wages were fixed at 6s. 9d., they would 
be perfectly willing that the men should have an advance of wages, 
but the tide of prices had ebbed out a considerable way since 
6s. 9d, was fixed, and that had to be made up before there could 
be any advance to which the arbitrator should have regard, Even 
as regarded sheets, which were £6 16s, 8d. when wages were last 
fixed, large contracts had been taken at £6 1s, 3d., while no firm 
in the district had got back to the former figure. They had not 
heard a single word of any advance in other competing districts, 
and it would be a great mistake for them to begin in this locality, 
when they were placed at a disadvantage in respect of means of 
transit to the coast. 

The advance movement in iron and in other metals has deve- 
loped a stronger influence this week upon the various metal- 
working manufacturers of the district. Circulars are to hand from 
manufacturers in the iron plate working, cut nail, and some of the 
trades in which copper is largely used, withdrawing all previous 
quotations, In cases where an actual advance is not announced it 
is intimated that all orders must be subject to special terms. The 
immediate cause of this movement is that the old contracts under 
which consumers, more especially of copper, have been obtain- 
ing their supplies cheaply, are now pretty generally con- 
cluded, The stocks of old scrap and castings which have 
been largely exchanged for the required supplies of metal are 
now exhausted. The immediate result of these advances in 
finished goods has been a very cautious disposition on the part of 
manufacturers with regard to their acceptance of forward orders. 
After the quarterly meetings there will doubtless be a considerable 
weakening of this present restrictive influence. The price of the 
best brands of best selected copper has been advanced to £82 10s. 
ta ton, and during the week the price of sheet copper has risen 

y £3 per ton. Ingot brass has also been advanced by local 
casters, Straits tin is £102 to £102 10s, 





In heavy castings, suitable for constructive and drainage works, 
there is not much doing in South Staffordshire, thongh some of 
the pipe founders are fairly busy. In piers for shedding, and upon 
wee | bridge work, there is some activity among the Tipton 
and Wednesbury constructive engineers. 

The local manufacturers of steam pumping machinery have some 
fair orders in hand at date. They are executing a considerable 
amount of work for English colliery proprietors and for gasworks. 
Australia is one of the best foreign purchasers at date, though in 
that market there is still a formidable amount of competition from 
pump makers in the United States, 

The Birmingham makers of weighing machines, amongst whom 
are some cf the largest firms in that line in the kingdom, are 
only moderately occupied at date. In this case also the most 
important foreign market at present is our Antipodean colonies, 
For beam scales, steelyards, and platform machines India also is a 
satisfactory purchaser, 

The operative movement in the South Staffordshire coal 
industry also continues. The colliers of Dudley and the adjacent 
districts have given notice of an advance of wages. In taking this 
course they are acting under the directions of the Conference held 
last week at Wednesbury. Some of the miners in the Cradley 
Heath district are asking for an advance, but the action is not 
general. 

Controversy still prevails upon the process of sugar refining by 
electrical machinery which, as I recorded in these columns last 
week, has been seen and described by Mr. Roberts, of Birmingham. 
The latest contribution to the discussion is made by Professor 
Silvanus P, Thompson, who does not deny that the oxidation of the 
syrup, which is the chemical operation of sugar refining, can be 
effected by electric discharges. But he questions whether the 
process can be made a commercial success, and also asks whether 
the samples now exhibited as ‘electrically refined” sugar have 
been in fact produced in this way. No evidence, he declares, has 
been produced. Meanwhile, Mr. Roberts maintains his position. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The iron market seems just now to be passing 
through one of those fluctuations which usually follow upon heavy 
buying and an upward movement in prices, but the general tone of 
trade continues very healthy, and any actual retrocession is confined 
entirely to speculative iron, such as Scotch and North of England 
warrants, Although there has been a considerable giving way in 
the warrant market, both at Glasgow and Middlesbrough, the 
— of makers is too strong to be very rey affected. 

n most cases, as I have reported in previous ‘‘ Notes,” they are so 
well sold for some time forward that they are practically indepen- 
dent of further orders at present, and can afford to wait. As usual 
in a falling market, buyers hold back as much as possible from 
giving out orders, and in pig iron there has been very little busi- 
ness doing during the past week, but makers are very firm in hold- 
ing to their full rates, whilst there is an absence of underselling on 
the part of merchants and brokers which would seem to indicate a 
belief that the present fall in prices is only temporary. Finished 
iron makers are in an equally strong position with the producers of 
the raw material, and the forges generally throughout Lancashire 
are supplied with work sufficient to keep them fairly well engaged 
for the remainder of the year; consequently, although buyers are 
only very slowly following the recent advance, there is no disposi- 
tion to seek after business at anything under full rates, and even 
at these prices there is a disinclination to contract for any length- 
ened period. 

There was about an average attendance on the Manchester iron 
market on Tuesday, but business all through was extremely slow. 
Pig iron met with very little inquiry, buyers evidently preferring 
to wait the effect of the fall in prices during the last few days at 
Glasgow and Middlesbrough. There was, however, no pressure to 
sell on the part of makers, many of whom have really very little 
iron to offer; and, except in warrants, orders could not be placed 
at anything quotably under iast week’s rates. Lancashire makers 
have been doing a moderate business, and are firm at 40s. for 
forge, to 41s, and 41s. 6d. for foundry, less 24, delivered equal to 
Manchester. There are still one or two makers of Lincolnshire iron 
who are prepared to book orders at 38s. 6d. for forge, less 24, deli- 
vered here; but 39s. 6d. forge, to 40s. 6d. foundry, are the general 
quotations ; with good foundry Derbyshire firm at 42s. 6d. to 43s., 
less 24, delivered here. Good foundry Middlesbrough iron coming 
into this market remains firm at about 43s. 10d., net cash, delivered 
here ; and for Scotch iron makers’ prices are well maintained at 
late quoted rates. 

There was only a very limited business reported in hematites, 
but as the leading makers have very little to offer, prices continue 
firm at about 54s., less 24, for good foundry qualities, delivered 
in the Manchester district. 

For manufactured iron makers are holding firmly to £5 5s, for 
bars, £5 10s. for hoops, and £6 15s. to £7 for sheets, delivered in 
this district; but there is no large business coming forward at these 
figures. The recent advance in north-country iron plates, which 
are quoted at £6 1s, 6d., delivered here, has enabled Staffordshire 
plate makers, who are very short of work, to come into the market 
at slightly less money ; and in some instances as low as £5 17s, 6d. 
bas been taken as the delivered price. 

With Scotch steel plates altogether out of this market, makers 
being unable to entertain orders for anything like early delivery, 
local producers are able to hold to advanced prices, and they are not 
quoting under £8 7s. 6d. for good boiler-makiny qualities, delivered 
in the Manchester district. Consumers, however, are not disposed 
4 pay this figure, and no business of any importance has been 

one. 

The condition of the engineering trades remains much the same 
as [ have reported for the last few weeks; nearly all the leading 
branches of industry are well engaged, and new work is coming 
forward steadily, with better prices obtainable in most cases. 

With reference to the increasing activity in shipbuilding, it may 
be interesting to quote from the circular just issued by Messrs. H. 
E. Moss and Co., of Liverpool, in which they report a very active 
demand for new and second-hand steamers, also a large amount of 
new contracts, many of them with delivery extending beyond 
June, 1889, and they express their belief that shipbuilding as an 
investment will hold its own for the next few years, and probably 
much longer. Steel and tri-compound vessels, they add, are still 
in favour, the number of iron vessels built or building not reaching 
5 per cent. of the whole; and increased pressure on boilers, they 
think, may be looked for in the near future. As regards freights, 
these have wonderfully advanced, and in many cases 50 per cent. 
more has been obtained than at this time last year. 

I paid a visit the other day to the works of Messrs. George 
Richards and Co., Broadheath, near Manchester, and had an 
opportunity of inspecting several new and improved machine tools, 
for the making of which the firm enjoy a high reputation both in 
this country and abroad. The works, which are conducted on 
what is known as the American principle, have recently been con- 
siderably enlarged, and occupy altogether about five acres of 
ground. Every possible device which conduces to the saving of 
time and labour is put in operation, and amongst these one is 
pry oe: 3 worthy of mention. In some engineering establishments 
a large amount of time is daily lost by the men having to come to 
the tool-room from various parts of the shop fcr the different tools 
required in their work, and in order to do away with this waste of 
time the firm have adopted an ingenious contrivance. The various 
pillars in the shop are numbered, and to each pillar is affixed an elec- 
tric bell communicating with an indicating board. Whenany of the 
workmen near the pillar requires a tool he rings the bell, and a boy, 
who is specially kept for the purpose, attends, gets the required 
tool from the tool room, and a large amount of time is thus saved 
by this system. Amongst the most recent improvements in tools 
introduced by the firm is a side planing machine of remarkably 





neat design, and capable of doing a large amount of work. The 
principal improvement consists in the ease with which the machine 
will do planing of all descriptions ; whilst it will perform work of 
a larger bulk than the ordinary planing machine. It contains no 
gear wheels nor reducing gear, and it can be moved either back- 
ward or forward at any desired rate. Both large and small pieces 
are — at the same speed, and the moving weight is the same 
all the time ; whilst, owing to the surfaces being both flat, hori- 
zontal, vertical, and parallel, work of any shape or size can be at 
once placed on the machine. The shifting motion is so exact that 
the tools stop with the same accuracy as in a shaping machine, 
and the only change rendered necessary for planing different sizes 
is the removal of the table. On a 30in. machine pieces up to 
10 tons weight have been planed, and the operation is the same 
whether the work is either 2in. or 20ft. in length, one machine 
answering in both cases. When the machine was first introduced 
a good deal of doubt was expressed as to the efficiency of the over- 
hang arm movement, it being feared that an undue amount of 
vibration would be caused by the length to which the arm is 
carried ; any doubt on this point has, however, been removed by 
the great success which has attended the machine m tse the present, 
no single purchaser, I understand, having complained that the 
overhang arm is not perfectly rigid in cutting. In ordinary planing 
the methine does its work capitally, and it has, 1 am informed, 
even been used for grooving marine crank shafts, which it did with 
the greatest ease; an evidence certainly that it is capable of 
performing work of an exceptionally heavy character. Another 
useful machine tool which I saw was a 12in. shaping machine, in 
which the special feature is the moving of the tool throughout its 
cutting at one uniform speed. The mechanism of the side planing 
machine is used to this tool, and the result enables the stroke to 
be very great in proportion to the size of the machine, without 
materially increasing the cost. The maximum stroke is 18in., and 
the stroke is instantly changed whilst the machine—which stops 
with equal nicety as a shaping machine operated by a crank—is set 
in motion, by simply removing the stops on the striking rod, which 
only occupies a moment. A circular attachment is fixed for shaping 
curved work, and a 12in. bracket to fit on the table for supporting 
the outer end of the mandril, upon which the work is placed. 
This machine occupies 34ft. by 54ft. floor space; the counter- 
shaft has fast and loose pulleys, 8in. diameter and din. 
face, making 375 revolutions per minute; and the total 
weight of the machine is about 25 cwt. Amongst other 
novelties is a small engine for driving several dynamos to supply 
the electric light, with which the works are lighted throughout. 
The principal new feature of the engine, which is of neat design, is 
the total encasing of all the working parts, none of them being ex- 
posed. One of the firm’s leading departments is pulley making, 
and they are about to transfer this branch of their trade to a large 
shed, which forms another wing of the works. In this shed nothing 
but pulleys will be made, and it will be amongst the largest build- 
ings used for the purpose, both as regards the plant to be put 
down and the size of the shed itself. I may add that Messrs, 
Richards are busy just now in executing orders for their varied 
specialities from all parts of the country. 

In the coal trade the better qualities, suitable for house fire con- 
sumption, are in active request; and all the best coal pits are 
working on ful] time. The lower descriptions of round coal, used 
for steam and iron-making purposes, are also in fair demand, and 
the output is generally moved off without much difficulty. Engine 
fuel meets with a ror good sale, but supplies are ample to meet 
requirements; and the short time movement in the cotton trade 
may cause slack to become plentiful. The recent Manchester 
advance has given more steadiness to prices, and pit mouth quota- 
tions are generally firm at 9s. 6d. per ton for best coals, 8s. for 
seconds, 6s. to 6s. 6d. common house coals, 5s. to 5s. 6d. steam and 
forge coals, 4s. 6d. to 5s. burgy, 3s. 6d. to 4s. best slack, and 2s. {d. 
to 3s. for common sorts. There is a moderate demand for ship- 
ment, but the full advance recently put on is scarcely being got, 
and good steam coal is still obtainable at 7s. per ton, delivered at 
the Lancashire ports, 

Barrow.—There has been a decline in most branches of the iron 
trade this week, which has affected prices of hematite warrants to 
the tune of 2s, per ton; but this is attributable to the fall in 
Glasgow warrants which have brought hematites down with them. 
Makers are, however, very firm, and of course very busy, having 
sold largely forward, especially of Bessemer qualities. Quotations, 
however, are lower, and are given this week at 44s. 6d. per ton, 
although some of the makers who are favourably situated for orders 
are asking up to 45s. 6d. per ton. The business doing at the 
moment is consequently small, comparatively speaking, but this 
has not a depressing effect in the face of the fact that makers are 
booked forward in most cases up to next spring, and the output in 
the meantime, though largely increased, is all spoken for. In the 
steel trade business is brisk, but prices have somewhat declined. 
Heavy steel] rails, which are in large inquiry, are down at £3 16s. 3d, 
per ton. During the past few weeks they were quoted up to 
£4 2s, 6d., but business was not done even at £4 per ton, except 
in one or two isolated instances. Light sections of rails are quo‘ed 
at from £4 to £410s. There is a strong demand for billets, and 
prices are firm at £4 2s. 6d., but slabs are doing next to nothing, 
prices being quoted at £4 1s. 3d. per ton. In hoops a brisk busi- 
ness is doing, and prices are firm at £5 17s. 6d. Blooms occupy 
the unique position of being quoted at 5s. per ton more than heavy 
rails, the fact being that makers have very few to spare, and require 
practically all they produce to keep their rail mills employed. Ship- 
builders and engineers are busily employed, and it is expected that 
new and important orders will be placed ina few days. Iron ore finds 
a good market at from 9s. 3d. to 11s. 3d. for ordinary sorts net at 
mines. The coal and coke trades are firmer, and better prices are 
quoted. The new American railway wagons which I referred to 
last week as having been brought to Barrow to be tested as to 
their utility and suitability for use on British railways, are what 
are known as Goodfellow and Cushman’s freight cars. They were 
sent from America to London, where they were rebuilt and for- 
warded by rail to Barrow. I mentioned several weeks ago that a 
proposal had been made to form a company to resuscitate activity 
at the Vulcan Steel and Forge Works at Barrow, which were 
originally built by Mr. S. J. Claye for railway rolling stock manu- 
facture ; and it was contemplated to construct here freight cars on 
Goodfellow and Cushman’s principle. The two cars which have 
been tested at Barrow are built of steel tubes bound with steel 
struts, and are 30ft. long. They were satisfactorily tested, one 
with 30 tons of steel rails, and the other with 27 tons of coal. 
They are carried on a pair of bogies each with four wheels, the 
latter being cast solid without the need of separate tires. It is 
claimed for these cars that they are light of construction, being 
about ten tons against six tons in the case of the ordinary railway 
wagon, that they combine greater strength, and that their general 
adoption would largely economise the tonnage of haulage now 
performed in the goods traffic of the country. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE was a slight falling off in the volume of business done 
in Cleveland pig iron last week, the continued weakness of the 
Glasgow iron trade having caused some hesitation among buyers 
here. At the market held at Middlesbrough on Tuesday last the 
tone was decidedly flatter ; buyers were much less keen than they 
have lately been, and merchants reduced their quotations by 3d. 
per ton. Washers however, having booked as many orders as they 
care for at present rates, declined to modify their prices, and 
many of them would not quote at all. Merchants now offer No. 3 
g.m.b., for prompt delivery, at 34s. 6d. per ton; but, seeing that 
the quantity of iron they hold is very small, it is scarcely likely 
that they will make further concessions. For delivery to the end 
of this year 35s. is demanded, and 35s, 6d. for the first quarter of 
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next year. There is a steady demand for forge iron, and the price 
remains firm at 33s. 9d. per ton. 

Warrants have been affected much more than makers’ iron by 
the changes which have occurred at Glasgow. The price current 
on Tuesday last was 33s. 104d., which represents a reduction of 74d. 
per ton on that of the previous Tuesday. 

The stock of pig iron in Messrs, Connal and Co’s Middlesbrough 
store on Monday last was 250,176 tons, which is equivalent to a 
reduction of 95 tons during the week. 

The demand for finished iron is well maintained, and makers are 
daily booking fresh orders at the advanced rates quoted last week. 

Inquiries for shipbuilding steel are again numerous, and some 
makers have raised their prices for plates to £7 2s. 6d. per ton, 
and for angles to £6 7s. 6d. 

The iron and steel shipments during September were above those 
of the previous month. The quantity of pig iron sent away 
amounted to 78,457 tons, of which 26,210 went to Scotland, 5530 
tons to Wales, 23,676 tons to Germany, 7465 tons to Holland, 
4850 tons to Belgium, and 2850 tons to France. Manufactured 
iron and steel exports amounted to 45,221 tons, whereof India took 
12,489 tons, South Australia 5414 tons, and the Argentine Republic 
3765 tons, 

The visit of Mr. W. H. Smith, leader of the House of Commons, 
to Tees-side, has been arranged to take place on the 25th inst. 
Accompanied by the Conservancy Commissioners and representa- 
tives of all the public bodies, he will proceed by train on that 
afternoon to the South Gare breakwater, and will there formally 
declare it open to the public. A war vessel or two have been 
ordered to the port by the Admiralty to add to the attractions of 
the occasion, and the newly organised torpedo corps of volunteers 
will give an idea to the assembled multitudes of their power and 

rowess. Later on a large banquet will take place in the Middles- 

rough Exchange. 

At Messrs. Bolckow, Vaughan, and Co,’s works, the fitters and 
moulders sent in a notice on the 29th ult., demanding an advance 
of 10 per cent. on their present rates of wages. About three hun- 
dred men are affected, but the blacksmiths and joiners have so far 
held aloof. The company is understood to have intimated that, 
should the demand be persisted in, it will have its orders 
executei at Leeds. Whereupon the union officials telegraphed to 
Leeds, requesting that their comrades there would prevent the 
execution of any orders sent into that market by their employers. 
It is highly improbable that Messrs. Bolckow, Vaughan, and Co. 
will give in to pressure of this kind. Their workmen will have to 
telegraph, not only to Leeds, but to almost every shop in the 
country, before they can prevent orders being executed elsewhere ; 
and it is not likely that they will be able to influence all other 
shops in the country in the way they are seeking to do at Leeds. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

YORKSHIRE and Derbyshire are now in the heat and turmoil of 
an agitation for higher wages. The miners’ delegates have decided 
for a 10 per cent. advance; the coalowners have emphatically de- 
clined to make any change in wages. In reply to this the executive 
committee of the Yorkshire Miners’ Association met at the Miners’ 
Hall, Barnsley, on Monday, when the deputation who had attended 
the National Conference at Manchester reported the result of that 
gathering, and the action of the officials was endorsed in every 
particular. It was ordered that 40,000 notices should be printed 
in readiness for the general council meeting of the Conference, 
which is to be held this week at Barnsley. The delegates state 
positively that they have the men fully with them this time, and 
express confidence in the success of their campaign. 

On Monday, the Ist October, the usual winter advance in house 
coal was made. In some instances only 6d. per ton was added, on 
account of these owners having put up prices 6d. in September. 
Generally, the values have been advanced by 10d. to ls. per ton. 
These advances, of course, do not refer to the entire output, gas 
and steam coal being contracted for in June for the twelve months. 
The improved price is therefore only obtained on what is sold in the 
open market. At the pits quotations are given thus: Best Silk- 
stone, 8s. to 10s. per ton ; nuts, 5s. to 6s.; Barnsley house, 6s. to 
7s. 6d.; steam ditto, 6s. to 7s.; nuts, 4s. to 5s.; slack, 2s. to 
4s. 6d.; smudge, ls. to 2s.; coke, 7s. to 12s. Messrs. Newton, 
Chambers, and Co., Thorncliffe, who send the largest ton- 
nage of coal by rail to London, quote at Sheffield, best Silk- 
stone at l4s. per ton; thin seam, 12s. 6d.; _brazels, 
lls. 3d.; Silkstone nuts, 10s. 10d.; Silkstone brights, 10s. 10d.; 
Tankersley house coal, 9s.2d. The Nunnery Colliery Company, 
which has a large local connection, is now selling Silkstone branch 
coal at 14s. 6d.; hard, 12s. 6d.; screened, 11s. 3d.; ditto, No. 2, 
10s.; cobbles, 9s. 10d.; nuts, 8s, 4d.; pea nuts, 5s. 10d. per ton. 
The present quotations of the Nunnery show an advance of Is. per 
ton in branch coal, and all other qualities 10d., except pea nuts, 
which bave only risen 5d. Engine coal, at 5s., is the same as 
before, as well as Parkgate hard at 7s. 1ld., baggings at 6s. 8d., 
and slack at 6s. 3d. per ton. The values of coal are now about the 
same as at the corresponding period of last year. In one or two 
instances, it is stated, gas contracts have been taken at 3d. to 6d. 
per ton reduction from previous contracts, and in no instance has 
the price increased. ere is an excellent demand at present for 
house coal and for certain qualities of manufacturing fuel. 

The Rolling Mills Proprietors’ Association, of Sheffield, have held 
a meeting in regard to their standard list, which they have altered 
in a way which practically means an advance. Particular atten- 
tion has been devoted to the loss incurred in the execution of odd- 
ment orders, An understanding has been arrived at to make all 
single sizes of under 1 cwt. each subject to extras as follows :— 
Sizes where gross price is 9s. per cwt. and under, 2s. per cwt. extra; 
sizes where gross price is over 9s. per cwt., 4s. per cwt. extra. This 
new list, which is now in operation, means that merchant steels of 
all kinds, including all kinds of file and cutlery steel, and steel for 
the Sheffield trades generally, have advanced in value, with every 
probability of a further advance. Values are certainly going up, 
owing to the dearness of raw material; and the fear of an advance 
in manufacturing fuel is affecting the discount. Indeed several 
manufacturers, whose contracts have expired, state that the coal- 
owners decline to renew at old rates. 

Generally, the heavy trades are well employed, with the excep- 
tion of armour plates and one or two specialities which are at pre- 
sent in suspense. Steel of all grades is in active request, and 
— are tending upwards, in spite of the extreme quotation. 

ilway material, shipbuilding specialities, disintegrators and ore 
crushers; wire rods, edge tools, picks, spades, shovels, and mining 
appliances generally, are all Jargely called for. In cutlery, plating, 
and allied industries, the orders for Christmas and the new year 
continue to increase, and an excellent season trade is being done. 

At the Shireoaks Colliery, near Sheffield, Mr. Oswald Ricketts 
Swete, of the Associated Society of Telegraph Engineers and 
Electricians, is exhibiting the new portable electric lamp, the joint 
invention of Mr. David Urquhart, Mr. D. G. Fitzgerald, and 
others. It is claimed for this lamp that it is perfectly safe, can 
be placed in any position, or even tumbled about without affecting 
the light. It costs £1, and weighs 441b. The light can be main- 
tained at an expense of 3d. per week, ge repairs, One unit 

wer dynamo machine, costing about £25, will charge 130 
amps in five hours, only requiring 1}-horse power. The lamps, it 
is stated, can be efficiently looked after by a man and a boy. 

Several professional gentlemen and manufacturers were invited 
to examine the ‘‘ Tainter” graphophone this week. The inventor 
claims under his patents to have obtained the registration of speech 
by cutting or engraving into a waxen surface, as distinguished from 
the practice with the old phonograph of indenting the record into 
a sheet of tinfoil or similar substance. The invention was ex- 

lained and operated upon by Mr. Henry Edmunds, of the firm of 


Yalter T. Glover and Co., Hatton-garden, London, E.C. The 
machines are provided with two diaphragms; one used in making 





the record, and the other in reproducing the sound. To the 
recording diaphragm, 3in. in diameter, a steel point is attached, 
which cuts a minute hair-line in the surface of a waxen cylinder 
upon tbe vibration of the diaphragm by sound. The indentation 
is so slight as to be scarcely perceptible, and yet these records can 
be gone over time after time, and, it is claimed, are just as perfect 
after hundreds of repetitions as they were at first. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THERE has been a large business in the Glasgow pig iron warrant 
market this week in consequence of holders pressing sales. Early 
in the week Scotch warrants fell to 40s. 2d. cash, being 2s. 8d. 
below the highest figure attained during the recent advance. From 
this point there was a sharp reaction, and the market has since 
fluctuated in a somewhat unsteady fashion. The past week’s ship- 
ments of pig iron amounted to 11,609 tons, being 2146 tons more 
than in the corresponding week of 1887. Very little iron is being 
sent into store. 

There is not much change in the prices of makers’ pigs, which 
are as follow :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 48s. ; 
No. 3, 46s.; Coltness, 50s. 6d. and 46s.; Langloan, 49s. 6d. and 
46s. 6d.; Summerlee, 51s. 6d. and 46s.; Calder, 49s. 6d. and 
44s, 6d.; Carnbroe, 42s. Gd. and 40s.; Clyde, 46s, 6d. and 44s,; 
Monkland, 42s. and 39s. 6d.; Govan, at Broomielaw, 41s. 6d. and 
39s. 6d.; Shotts, at Leith, 48s. 6d. and 45s. 6d.; Carron, at 
Grangemouth, 5ls. and 44s. 6d.; Glengarnock, at Ardrossan, 
47s, 6d. and 43s.; Eglinton, 41s, 6d. and 40s, 6d.; Dalmellington, 
43s, and 42s, 

Hematite pig iron has been steadier in price than ordinary. 
Bilbao ore is very firm, the price of Campanile, delivered in the 
Clyde at Ardrossan, being l6s., and at Glasgow 16s. 3d., and Rubio 
ore ls. lower in each case. 

There is a continuance of activity in the malleable iron trade, all 
the works being fully occupied, while in a number of cases additions 
are being made to existing plant. The prospects of the trade are 
also very encouraging. Prices are very firm, best bars being quoted 
at £5 13s. 6d.; common bars, angles, and rivets, £5 5s.; nuts, £5; 
plates, £5 15s.; and sheets, £6 15s., all less 5 per cent. discount. 

In the steel trade great animation prevails, still a fresh number 
of shipbuilding orders having been placed, and in the course of the 
past week a rise of 2s. 6d. has been established all round, thus 
bringing the price up to those that ruled at the beginning of the 
year. Steel angles now sell at £6 10s.; rivets, £7; ship plates, 
£7 10s.; and boiler-plates, £7 17s. 6d. to £8, less the usual 5 per 
cent. 

There has been a good business in the coal trade as a whole. 
Coalmasters have been able, for the first time this season, to raise 
the prices of household coals, the advice being ls. per ton along 
the railway routes, and ls. per wagon of 24 cwt. in Glasgow and 
the larger towns. At several of the —_ both of the East and 
West Coast, the shipments are scarcely so large as they were at 
this time last year; but the increased clearances at Glasgow, Burnt- 
island, and Methil more than make up the deficiency, so that the 
total shipments in the past week aggregated 113,758 tons, against 
82,152 in the corresponding week of 1887. The consumption in 
factories and works is very large, and the price of splint coals 
exhibits a slight further advance. There is no improvement in 
dross, however, whieh is very plentiful. 

The monthly returns of sales of all kinds of coal, including dross, 
which forms 55 per cent. of the whole, have been received for the 
month of August. The average price shows an improvement of 
only three-fifths of a penny per ton over the returns of July, so 
that it does not give an advanced wage for October under the 
sliding scale, which requires 14d. per ton rise to give 2} per 
cent. on the colliers’ pay. 

The miners of Ayr, Stirling, and Lanarkshire in conference have 
demanded an increased 10 per cent., and are to restrict to eight 
hours a day and five days a week in the event of being refused. 
In one or two isolated cases a certain advance has been conceded, 
but the great body of the masters are likely to refuse at present. 
The leaders of the colliers in Fife are of opinion that the reports 
from the collieries as to the state of trade and the amount of coals 
in “ bay” are so unsatisfactory that they cannot hope for an advance 
at present. 

The Master Engineers’ and Shipbuilders’ Association of the West 
of Scotland has recommended that the ironworkers in the marine 
shops should receive an advance of 5 per cent. on their present 
wages, and this is likely to be generally carried into effect. 

There has been practically no speculative business in copper on 
the Glasgow Exchange this week. Consumers are purchasing 
English ingots at from £78 to £80 a ton; and scrap cut up and 
ready for the melting pot costs £75 to £76. Australian tin sells 
at £103 10s. to £104 ds., and English at £108. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE members cf the Associated Chambers of Commerce ended 
their visit to Wales with a trip to Newport on Saturday, when a 
very favourable impression was made by an inspection of the lead- 
ing industries, the various docks and shipping arrangements. One 
notable feature was the hoists worked by hydraulic power, which 
place a cargo of 4000 tons on board in twelve hours. As showing 
that Newport intends progression in keeping with the other Welsh 
ports, the visitors were shown the site and preliminaries of the 
gigantic new dock which is to communicate at one end with the 
Alexandra. Fifty acres of land will be covered, I find, and the 
lock, now in progress, will be 465ft. long by 72ft. wide. The electric 
light is about being brought into use, so that the great work can be 
accelerated by night and day shifts. 

Vigorous progress is being indicated in various parts of the princi- 
pality. The Rhymney Iron Company, which are doing substantial 
work, are now engaged in fresh sinking operations. Cyfarthfa and 
Dowlais are not only engaged in turning out a good deal of steel, 
but in bringing the works up toa high state of perfection. Treforest 
works are well employed, but negotiations for the transformation 
of the old works of Mr. Fothergill are in abeyance. No change is 
reported yet about Melingriffith, and Pentyrch, where, as noticed 
by me last week, a new and promising company has been formed. 
It will take some little time to work out details. Good progress is 
being shown at the new steel works on the seaboard at Cardiff ; the 
contractors for preliminary excavations are doing substantial work. 

The steel works are well placed for orders, and most of them are 
well ‘‘ backed up” for some time to come. Prospects of a steady 
advance in price are very certain. Freights are going up. Rubio 
ore quotations are 6d. better than they were. test. prices are 
Cardiff and Newport 13s. 6d., Swansea 13s, 9d., Porthcawl 14s, 3d. 
More is fully expected. 

In manufactured iron and steel prices are firm, with a decided 
upward tendency. Welsh bars are at £4 12s, 6d. to £4 15s.; sheet 
iron singles, £6 15s. to £7; rails—steel—£4 2s, 6d.; light, up to 
£5 7s. 64; steel sheets, £7 10s. to £8 10s.; Bessemer blooms, £4 5s. ; 
bars, £4 15s.; Siemens bars, £5 2s. 6d. 

Tin is again in the ascendant, and isat £104. Tin-plates continue 
firm. Bessemer cokes are at 13s. 6d. up to 13s, 9d., though some 
brands are selling for 13s, 3d. Siemens command 14s, 3d. 
Cheapest wasters are 12s, 3d. Large shipments will take place this 
month. A good going concern, tin-plate, Monmouthshire, is in the 
market, and will command a price. Prospects in both districts are 
good, the only disturbing cause being a little agitation amongst the 
mea to obtain the 1875 scale of wages. ‘Tin bars are expected to go 
up from 2s. 6d. to 5s. after the Birmingham meeting to be held on 
the 11th. 

The vigorous condition of the coal trade continues, and the 
secondary step has been taken in the matter of advancing prices. 





The prices at pit and port for general trade have now for some time 
been exacted, only a few of the large coal owners interfering with 
local coal prices. With the beginning of the month local prices 
have been advanced 1s, 6d. per ton. This week Dowlais and 
Cyfarthfa announced a similar advance to local buyers. Prices 
appear to be about touching 12s.; for best steam Ils. 6d. was a 
general quotation in Cardiff this week. Seconds are selling at 10s, 
Best No. 2 house at 8s. 9d. Best No. 3, 9s. 3d.; and for small 
7s. 6d. is readily paid. Small steam is becoming plentiful, but 
prices keep to 5s, 

I learn that there will be no opening at Barry Docks until next 
March ; when it comes there will be a huge sweeping away of 
Rhondda coal, Discussions about the sliding scale are common, 
and the member for Merthyr is about giving a lecture at Mountain 
Ash on the subject. He can but admit the excellence of the prin- 
ciple, and some curiosity is felt to learn about modifications he 
proposes, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE most interesting thing connected with the iron trade of this 
country is, perhaps, that the Board, at the recent general meeting 
of the convention at Berlin, has found it necessary to establish a 
sales bureau to push and re-organise the export trade in wrought 
iron, which Hoy of late—that is, since the establishment of the 
convention—shrunk to an alarming extent. In this fact there is 
food for thought ; and it once more shows that these conventions 
are not always an unmixed good. As, however, it will take 
some time to collect all the materials and get all the works 
to come to one mind, it will not just yet come into rivalry 
with the English export trade, which will have breathing 
time to make its counteracting arrangements, if it will but 
take the trouble. The condition of the iron markets has scarcely 
changed from that of last week. They keep quiet but steady, 
and appearances are rather in favour of more animation presently, 
especially as the more cheery lookout on most foreign markets 
must eventually have its reflex here. The excessive rains have 
somewhat obstructed business in Silesia, but the twenty-seven coke 
furnaces and the charcoal ones keep in full output, and easily dis- 
pose of it at good prices. Here and there there is a scarcity of 
first-class ironstone for mixtures, and in some cases this has caused 
the puddling furnaces to partly stand for want of good pig iron, 
except where the charcoal sorts were able to eke out the demand, 
There is noalteration in prices. The forges are so well supplied with 
orders that no stocks of finished iron are accumulating, and girders 
and other sectional sorts of rolled iron are being more freely 
exported over the borders than formerly, the high water in the 
rivers accounting in part for this. Plates keep in full request, in 
spite of the higher rates lately charged. The prices still are, for 
merchant bars M, 140 to M. 14225, sectional sorts M, 155 to M. 165, 
and plates M.165 to M.175 p.t., and upwards, according to 
quality and size. The firmness of foreign markets, the excellent 
condition of the export trade in agricultural produce, and good all- 
round employment at the constructive shops and foundries, is 
producing a most satisfactory effect on the Austrian-Hungarian iron 
markets. Apropos to Hungary, Herr Carl Zipervowsky has just 
discovered and patented a new method of hardening steel 
springs by electricity, and as he is director of the elec- 
trical department of the eminent firm of Ganz and Co., at 
Pesth, he ought to know what he is about. The tendency of the 
Belgian market is only moderately firm, and with the exception of 
forge pig, which has fallen to 45f., a:l other sorts have maintained 
their price, and pig iron in general regulates the Belgian iron 
market. Foundry pig is short, and is noted 48°50f. up to 5lf. p.t. 
The output in July was about 78,000 t., imports 7800, and export 
891 t.; stocks increased 1500 t. Bars are not in much demand, and 
it is likely official eo may shortly be reduced, but girders still 

o off briskly. The steel works are pretty busy; new orders for 
fooo t. of rails for Italy, 1000t. for Brazil, and 10,000t. for 
Greece have come in. Coke is 14°50f. p.t. The tendency of 
the French market has not improved ; the works are reserved 
in their action; bars are quoted at Paris 140f. and girders 
130f. p.t. A French and German group of capitalists is, it is 
reported, about to make propositions to the Porte for a concession 
to construct railways in Asia Minor, and to lend 1} million sterling 
besides, the Ottoman Bank for France and Bleichrider and 
the Discount Company of Berlin for Germany. Later news says 
that an Irade of the Sultan accepts the German propositions for a 
railway from Ismid to Angora and the re-acquisition of the 
Haidarpacha-Ismid ore. The iron ore business in Rheinland- 
Westphalia continues brisk. There is a steady, good de- 
mand, and prices have in general been moderately well sus- 
tained, best brands of steel stone having been paid at M. 13°60 
p.t., brown and other sorts going down to 9°60 as lowest, 
while minettes of Lorraine are noted M. 3°50 down to 
2°50 p.t. all at mines. Here and there a slight improvement may 
be perceived in the pig iron trade, but, on the whole, buyers are 
hanging back very much, In the Siegerland it appears a slight 
reduction of stocks took place last month, but, as a whole, the 
western works show an increase of nearly 3000t. The rise of 
spiegeleisen in England, and the improved demand from America, 
has Coda the trade in this sort in Siegerland, but there is not 
so good ad don the Continent as at this period in last year ; 

rices are unchanged at M. 52 to 53 for the low 10 to 12 p.c. grade. 
There is a slightly firmer tone in forge pig than has been the case 
for some weeks past, and best brands are now readily fetching M. 47 
to 48 p.t. in the Siegerland, at which price, it may be remarked, there 
can be no great profit looked for. e Westphalian works stick to 
their convention price of 50; but whether they get this is another 
question, Stocks are low, and a little is again being exported, 
which has reacted favourably on the internal trade, hence the in- 
finitesimal improvement. The total output, including Luxemburg, 
was, for August, 354,004 t. of re: forge and spiegel, 173,441 ; 
Bessemer, 37,707; basic, 99,104; and foundry, 43,752. Last 
August it was 337,297 t., and from January Ist to August 31st this 
year 2,814,829 t., against 2,511,853 the year before. There is 
absolutely no alteration either in demand or prices to be noted 
concerning foundry, Bessemer, or basic pig; Luxemburg forge 
being 38, and foundry 42°50 p. t. In the malleable iron trade 
again no change has taken place; sectional bars and girders 
are still in full demand as the winter is approaching; the 
hoop iron branch is still dull for want of export orders, 
which are difficult to get; wire rods are in isolated cases a 
trifle more in request than they were, but prices have in 
no wise improved, and the same is the case with wire 
nails; in thin sheets the mills are slightly better employed, but 
they are a long way off from doing a satisfactory trade. Espe- 
cially plates for boilers, ships, and armour are in good demand at 

ying prices. The steel works are just able to keep moderately 
bosy on inland occasional doles out from the State for rails and 
rolling stock material, and 7000 t. of the first will be tendered for 
again on the 5th inst. at Berlin. The International Rail Conven- 
tion continues to be the pet child of the journals. The machine, 
constructive, and wagon factories and foundries are all well engaged, 
as well as the minor branches of manufacture, The present list 
prices are per ton, 1000 ko.; good quality merchant bars, M. 125 
to 130; angles, 135; hoops, 182 to 135; steel billets, 135 ; girders, 
120 to 125 ; boiler plates, 170; tank ditto, 150; thin black sheets, 
148 to 151; heavy _ of steel, 145 and upwards; light section 
rails, 115, all at works. . 

It is stated that a large dynamite factory, ‘‘ Hercules,” is about 
to be erected by an English company on a heath near Cologne, 
Herr Engels, formerly with the dynamite company of Kalk, also 
near Cologne, becoming the manager, . 

The two blast furnaces built by the Cockerill Company in South 
Russia are now finished, and one has been blown in, while the 
second will be so shortly, and in January next every arrangement 
will have been completed so as to begin making Bessemer steel at 
once, 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, Sept. 18th. 

THE political agitation in the United States is 
absorbing unusual attention. The protectionists 

are thoroughly aroused to the importance of con- 
vincing the wage workers of the business - gnc 
that the continuation of the policy of the 
twenty-five years is not only wise, but ana 
lute necessity, The revenue reformers are arguing 
that their policy is neither free trade, nor is it 
any approach to it; also, that they are as good 
protectionists at heart as the protectionists them- 
selves; that their only purpose in advocating a 
small reduction in duties is, first, to prevent the 
accumulation of more money in the Treasury 
than is needed for the necessities of the Govern- 
ment; and second, to secure raw material by 
which to reduce the cost of living by cheap manu- 
facturing, and also to secure a large export trade. 
The outcome is very uncertain, “Both parties are 
pouring money into the agitation, and are deter- 
mined to fight the battle to the bitter end. The 
revenue reformers, being in possession of the 
Government, have an advantage. The Repub- 
lican party is divided among itself. A very strong 
and influential element in it desire a reduction of 
duties, and the agitation will continue. One 
cause for a arises out of the fact bo 
common la our in America is poorly id, ran; 
in price from 75c. per day to 1°75 dols. per 
This low rate of pay for common labour is aay 
due to the influx of foreign labour. Public senti- 
ment is now measurably aroused to the necessity 
of checking immigration, but the politicians are so 
busy fighting their issues that no law will be 

d at this session, Undoubtedly at the next 
session of Congress legislation will be enacted 
which will greatly restrict emigration to this 
country. 

The iron trade is in a little more active con- 
dition than it has been since last spring, Con- 
sumers of all kinds of material from pig iron up 
to merchant steel are buying for the next three 
or four months’ requirements. There are favour- 
able crop reports from the Far West. Farmers 
have been delaying their usual buying until the 
outcome of the season could be discounted. 
Manufacturers of agricultural implements are now 
a A great — of machinery for shop 
and mill purposes is being shi westward, 
Last week 2 000,000 dole” went cat West to 
facilitate the moving of crops. 

The production of pig iron has increased about 
6000 tons per week. Sales of steel rails are fair 
this year—1,100,000 tons; capacity of mills, 

2,200,000 tons, Iron- -making south of the Ohio is 
growing rapidly, while furnaces in Pennsylvania 
are standing idle. Pennsylvania, which has here- 
tofore manufactured one-half of the crude iron 
made in the country, is being crowded out by 
Alabama, where furnace-building is projected on 
a surprising scale, The cost in Kenetets 
ranges from 14 dols. to 16 dols. per ton at fur- 
nace, while in Alabama and Tennessee the cost 
ranges from 8 dols, to 10dols. The freight to 
mills in Pennsylvania is from 1°6 dol. to 1°50 dols, 

r ton; on southern irons, from 3°75 dols. to 
5 dols, per ton, according to distance of buyer 
from sources of supply. Railroad companies are 
oes. the problem with a view to encouraging 
iron-making along their lines in the South, in 
order that they may have a certain and steady 
traffic in coal, coke, lumber, limestone, pig iron, 
and that vast traffic which grows out of the suc- 
cessful establishment of a new industry to a large 
scale, Tin-plate manufacturers are extremely 
busy. Last week’s receipts were 55,000 boxes, 
Since January Ist receipts have been 1,405, 460 
boxes, against 1,365,069 boxes last year. Receipts 
of steel and iron last week, 1333 tons; of pig iron, 
710 tons. The improvement i in the iron trade on 
this side has not resulted in any increase in the 
importations, nor inquiries for foreign material. 
American Bessemer, 17 dols, to 17°50 dols, 
ae 100 n Bessemer quoted delivered at tidewater 
at 19°50 dols, The copper market is very strong. 

Bebo da7 since January Ist, 27,879,864 1b., against 

447 lb. last year. The lead market remains 
a ‘firm at 5c.; spelter, 5°25c. for spot. Old 
rails are in very active demand; spot stocks, 
15,000 tons, rade in general is increasing 
slowly. Large buyers are purchasing supplies to 
cover wants from thirty to sixty days ahead. 
The American market is subject to frequent 
fluctuations, and it is now approaching that con- 
dition where a sudden change would crowd prices 
upward. Stocks of all kinds are light, and buyers 
know it. They are not disposed to assume the 
risk of placing orders six months ahead. The 
country is waiting for railroad builders to move, 
and the railroad builders are waiting for better 
earnings, and a larger and more assured traffic, 
and less rate-cutting and throat-cutting. 








NEW COMPANIES. 


ba following companies have just been regis- 





Ter dham Sanitary Steam Laundry Company, 
Limited. 

This company was registered on the 24th ult., 
with a capital of £4000, divided into 800 shares 
of £5 each, to purchase the Horsham Sanitary 
Steam Laundry, situate in Victoria-street, New- 
street, Horsham, in the county of Sussex, and to 
carry on the business of a steam laundry company 
in all branches, The first subscribers are :— 

Shares. 
J. W. Kinnair, Gordon House, Horsham, surgeon 
C. Shaw, Bedforda- road,Horsham .. ee 
R. Gallier, 1, East- street, Horsham, chemist °. 
J. H. Sadler, Burford Lodge, Horsham, solicitor 
J. F. A. Cotchin, West Lodge, Horsham, solicitor 
—_ Scrase, Burgess Hill, aérated water manu- 

acturer . 

A. P, Scrase, East- street, “Horsham, corn’ mer- 


chan us Ne 
R. P. Anderson, East-street, Horsham .- .. .- 


Directors’ qualification, four shares, or £20 
stock, The number of directors is not to be less 
than five, nor more than seven. 


Dat et tt et et 


Medical and Scientific Apparatus Company, 

imited. 

This company was registered on the 25th ult., 
with a capital of £1000, in £1 shares, to acquire 
the provisional protection and subsequent patent 
rights of T, P, C, Crampton, for improvements in 





chemical thermometers, applicable also to other 
thermometers, and to carry on business as elec- 
tricians and electro depositors, The subscribers 


are ;— 

Shares 
J. A. White, 88, Holborn Viaduct, solicitor . 
E. J. De Burriatte, 88, Holborn Viaduct, solicitor 
F. = 7 87, Bt. George’s-street, Peckham, 


cle 
A. J. Essin r, il, Hatton- -garden, merchant 
ortsdown- ri 


F. Asruch, 

F. C. Rimmer, Manor Park, Streatham, secretary 

J. White, 64, Myddleton- ‘square... 
Registered without special sathdien, 


Oxygen Light Company, Limited. 

This company was registered on the 25th ult., 
with a capital of £3000, in £50 shares, to manu- 
facture light by means of oxygen gas and hydro- 
ghee or either of them, and with such object 

1868 ton ta the letters patent Nos. 1508 and 4471, 

for improvements in lamps, and No. 4713, 
of 1888, for an improved regulator for the supply 
tubes of liquid hydrocarbon lamps, The sub- 
scribers are :— 


ee 





Shares. 
W. A. Dunkerley, 7, Snow-hill, merchant 1 
A. Fels, Savoy House, Strand, ‘merchant .. .. 1 
W. Tarver, 20, St. Bride- street, — eo ee 1 
A. Anderson, 1, Snow- hill, agent 1 
W. E. Pond er, i, ee hill, secretary Waterbury 
Watch Compan. 1 
Cc. Wilkes, 29, yn OK “hill, ‘advertising agent ee 1 
M. G w, 66, C y Park South, agent 1 


Rabies without special articles, 


South Barracas (Argentine) Gas Company, 
umited, 

The company proposes to acquire concessions 
and grants from the Municipality of South Bar- 
racas, in the Argentine Republic, for the con- 
struction of gas, water, sewage, and incidental 


works, It was registered on the 25th ult., with a 
capital of £100,000, in £10 shares, The sub- 
scribers are :— 

Shares. 


J. be Be ape, C.E. arinpetiert chambers, West- 


Harold Finch ‘Hatton, ‘34, Clement’s- ‘ane, ‘mer- 
¢ 
Charles Selby, 23, Queen Vi ictoria- street, ; secretary 


1 

1 
to a compan. 1 
J. Dickie, 10, Feey's 's-road, South Brockley, clerk 1 
E. 8. Hopper, 106, Colvestone- crescent, Dalston, 

clerk 1 
F. J. Easton, 873, Norwood- road, accountant 1 
F. M. Porter, Charlton, Kent, clerk ‘ 

The number of directors is not to an ane than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification for subsequent 
directors, £200 in shares or stock; remuneration, 
£150 per annum to each director, with an addi- 
tional £50 for the chairman. 


Type-writing Bureau, Limited. 

This company was registered on the 24th ult., 
with a capital of £2000, divided into 200 shares of 
£10 each, to carry on the business of type-writing 
in connection with press reporting, journalism, 
copying of legal documents, &c., or anything in 
any way incidental to the interests of the com- 
pany. The subscribers are:— 


Shar 

G. F. Hird, . Duke-street, Adelphi, solicitor 
W. 8. 1, Farringdon- street, ee ey 
W. James, bes tonstone, estate ag 
W. Crotty, 21, Bushey Hill-road, Peckham, short: 

hand writer . ee ee 
J. 8. Charles, Temple, barrister. 
M. A. Laremore, 16, Norrey-street, Putney . ae 
H. Marson, 52, Gurney-street, 8.E., commission 


Ree a eee 
Registered without special articles, 


etn ee 


Wellingborough Iron Company, Limited. 

This company was registered on the 24th ult., 
with a capital of £40,000, in shares of £10 each, 
to acquire the whole or part of Rixon’s Iron and 
Brick Works, together with the veins or seams of 
ironstone, iron ore, limestone, clay, sand, and 
other minerals, with the machinery, plant, "land, 
and property and to carry on the trade of miners, 
smelters, colliery owners, &c., in all its branches. 
The first subscribers are :— 


Shares. 
*Samuel Loveridge, Danes-court, Wolverhampton 200 
*Charles H. Crane, Horsley Fields, Wolver- 


hampton ae 200 
“Reniamin Round, Court Oak, Harbourn |. 1. 150 
*Peter Harris, B Brierley Hill, 'Staffordshire.. 100 
*Thomas Pearson Harris, Brierley Hill.. 100 


= D. Clayton, Broxholme House, “Don: 
cas 
*Andrew M’'llraith, 5 and- 7, Fenchurch- street, 

London, B.C. .. . 

There shall not in — hes ons nor more 
than seven directors of the company; the sub- 
scribers are the first; qualification, £1000 in the 
capital of the company. The remuneration of 
the directors will be fixed by the company in 
general meeting. 





B. Mountain and Son, Limited. 


This company was registered on the 27th ult., 
with a capital of £50,000, divided into 4300 
A shares of £10 each, and 700 B shares of £10 
each, to purchase the assets, including the good- 
will of the business, now carried on at Hunslet, 
in the borough of Leeds, in the West Riding of 
the county of York, under the style or firm of 
B. Mountain and Son, nail makers, shoe-rivet 
makers, zinc and copper slating makers, wire and 
steel makers and wire drawers in all branches. 
The first subscribers are :— 

hares, 


8 
a sagen, Lofthouse, Wakefield, colliery 


+3 Stountain, ‘3 25, “Moorland, Leeds, nail manu- 
facturer .. 

*J. Blakey, The “Mount, ‘Potternewton, Leeds 

*J. H. Bean, Albion-street, Leeds, hardware 
merchant . 

*G. W. Pemberton, Kirkstall- road, Leeds, dyer 

J. H. Holdsworth, Wood-street, Wakefield, ayer 

F. 0. Scott, Milnthorp, Wakefield, brewers’ 


ae _ _ 


The number of directors is s not to be less than 
five, nor more than seven; the first directors are 
the subscribers denoted by an asterisk; qualifi- 
cation, shares or stock of the company of the 
nominal value of £200. The directors, exclusive 
of the managing director, shall be paid out of the 
funds of the company the sum of £350 per 
annum, which shall be divided amongst them as 
they may determine, 





Central Cement Company, Limited. 

This company was registered on the 27th inst., 
with a capital of £15,000, in £5 shares, to pur- 
chase the cement works of Robert yon Dulse, 
situate at Bowden Edge, parish of Chapel-en-le- 
Frith, Derby. The su cribers are :— ei 

res. 


ho np ge som, eaten near Oldham, 


pot 10 
*Councillor’ z. * Andrews, | ‘20, * Cross. street, 

Manchester, architect 1 
*Councillor J, Davenport Kain, Stockport, 

builder .. . 10 
*Councillor J. Williamson, ‘Stockport, surveyor.. 10 
W. . Stockton, ~~ and oe mer- ‘ 

nt oo ee 

R. R. Duke, Buxton, architect . in on 
*G. Balfe, South Reddish, cotton doubler :. .. 10 


The number of directors is not to be less than 
three, nor more than seven; qualification, ten 
shares; the first are the subscribers denoted b 
an asterisk ; remuneration, £1 1s. each—and rail- 
way fare if living at a distance—for each meeting 
attended. Registered office: 5, St. James’s- 
square, Manchester. 


Excelsior Copper Company, Limited. 

This company was registered on the 26th ult., 
with a capital of £450,000, in shares of £1 each, 

pga copper mines and mineral roperties 
and other real and personal estate in the Dominion 
of Canada, and particularly the Harvey Hills 
Mines, now known as the Leeds Mines, com 
lots or parcels of land in the township of eae 
in the county of Megantie, province of Quebec, 
with mining rights over the same. The first sub- 
scribers are :— 


8 
G. R. Beanies, Sussex Mansions, Seeignne, 


Lon 
W. P. a, la, Cannon- ‘street, E. Cc. “merchant | 10 
O. Deacon, 154, Leadenhall- street, E.C., adver- 
tising agent.. . 10 
T. D. Leslie, 74, * Coleman- street, E.C., accountant 10 
Cc. F. Ince, 1, Church- court, E.C., pri nter ‘a 10 


L. Greig, 35, Marlborough- -hill, W. 10 
J. Freeguard, Sunderland Villa, Ravensbourne 
Park, Catford .. e 10 


Registered withont special ‘articles, Registered 
office, 2, Copthall-buildings. 

Metallurgical Patents Company, Limited. 
This company was registered on the 26th ult., 
with a capital of £20,150, divided into 2000 
ordinary shares of £10 each, 100 founders’ shares 
of £1 each, and 50 B shares of £1 each. The 
objects of the company are of a somewhat indefi- 
nite description, the power being taken to acquire 
any secret or other information as to any inven- 
tion or inventions whatever, and with a view to 
turning the same to account, to carry on any 
business—manufacturing or otherwise—as may 

seem expedient. The subscribers are :— rl 
res. 


8 
*W. a Ilkeston, lace and needle nee 


ture’ 25 
*L. lS Nottingham, lace draper : oo tes 
Ms — ham, Nottingham, lace manufacturer a ae 

arrison, Warwick, Derby, accountant .. 25 

i. oo" Sherwood Rise, pe lace 
manufacturer. os we: : ae 
G. Hardwick, Nottingham, Meier. 6) ve ae 88 
F. J. Burton, Nottingham, solicitor .. .. 25 


The number of directors is not to be lees. than 
two, nor more than five; qualification, £250 in 
ordinary shares or stock; the first three sub- 
scribers are appointed directors. The company 
in general meeting will determine remuneratiun, 





Rosario City Improvements Company, Limited. 
This company was registered on the 28th ult., 
with a capital of £350,000, divided into 17, 500 
shares of £10 each entitled to preferential rights 
as to dividends and capital, and 17,500 ordinary 
de of £10 each. The object of the company 
is to construct a system of sewage and drainage 
according to the plan and specification contained 
in an ordinance of the Municipal Administrative 
Commission of Rosario, dated December 29th, 
1887, and an extension thereof, dated Jul 14th; 
1888, referred to in the articles as “The | Soivor- 4 
Drainage Concession.” The first subscribers are: 
Ord, shares, 
E. Zimmermann, 6, Great epmenignaipsarsie 
E.C., merchant . 
G. Whistler, 23, New Broad- street, E.C., “mer: 


chan’ 
J. H. * whites, GE., oe Victoria~ street, West: 
minster 
F. F. Knowles, 48, Moorgate- -street, EC, “"mer- 


chan 
J. onal rt old Jewry, E. C., solicitor. 
A. mea FitzHugh, 3, Pavilion- -parade- -road, Brighton, 
solicitor . 
J. A. Ravenhill, Delaford, Tver, Bucks, engineer 
The first directors are to be appointed by the 
subscribers, and shall in number not be less than 
three, nor more than ten; qualification, £500 
in the shares or debenture stock of the company. 
The remuneration of the directors shall be the 
sum of £1500 per annum, to be divided amongst 
them as they may determine. 


oT ee ee ee 





The following companies have been registered 
during the week :— 

B. Mountain and Son, Limited (nail makers)— 
Capital, £50,000, in £10 shares, 

Central Cement Company, Limited — Capital, 
£15,000, in £5 shares. 

Cygnet ‘Steamship Company, Limited—Capital, 
£5500, in £1 shares. 

David Johnson and Company, Limited (brewers) 
—Capital, £160,000, in £10 shares, 

Excelsior Copper Company, Limited—Capital, 
£450,000, in £1 shares. 

Faulders’ Brower Company, Limited—Capital, 
£25,000, in £30 shares, 

Henry Darb y and a (manufacturers of 
iron and tin goods), Limited — Capital, 
£20,000, in £10 shares. 

Martin’s Mines, Limited—Capital, £100,000, in 
£1 shares, : 
Metallurgical PatentsCompany, Limited—Capital, 

£20,150, in £10 and £1 shares. 

Michael Hutchinson and Company (rope manufac- 
turers), Lim.—Capital, £20,000, in £10 shares. 

Rosario City 7350,000, de 2 Company, Limited— 
Capital, £350,000, in £10 shares. 

Sale Hotel and Botanical Gardens, Limited— 
Capital, £21,000, in £1 shares. 

Walters, Limited (manufacturers of upholstery 
fabrics)—Capi ital, £40,000, in £10 shares. 

W. Powell and Sons, Limited (leather manufac- 
turers)—Capital, £70,000, in £10 shares, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 





Application for Letters Patent. 


*,* When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


21st September, 1888. 
13, verg Hewicat Serine Locx-nvts, P. J. Wilson, Shef- 


13, .:  / Ho.ipers for Dynamos, W. H. Scott 


13,630, GEARING for StarTinc Tramcars, H. Thomson, 
Buckden. 

13,631. Carts and SmiLar VeHIc.es, J. Furniss, Old 
Brampton. 

13,632, Avtomatic Catcues for Doors, &c., R. Platt 


yde. 

13,638. Wrispow Fastrenincs, W. Charlesworth, Bir- 
mingham. 

13,634, Curtain StretcHERs, J. Thornton, Bury. 

13, > Sow Boxes of Sizinc Macuines, H. Livesey 
and T. Gill, Halifax. 

13 636, Laur Brackets for Bicycuigs, &c., J. T. Tilby, 

13,637. Looms for Weavinc, W. H. Duckworth, Hali- 


ax. 
13,688. V: —“.raaes Lamps, C, A. and F. J. Miller, Bir- 
ming’ 
13,639. eet, G. and T. Shaw and J. P. Ditchfield, 
Manchester. 
13,640. Saanenemns the Face by a Mask, W. B. 
o mn, 
13,641. CicgaR a T. 8. Whiting, Moulton. 
13, 642. Communes of Crank Suarts, H, Foster, 
Newcastle-on-Tyn 
13,643. Devices 2g Execrric Be.is, W. Snelgrove, 
irm: 
13,644, LITHOGRAPHING and Zixcocrapuine, J. L. 
Mills, London. 
13,645. ‘Om Lamp, G. Major, Oldham. 
13,646. CLEANING MeTALs, J. Dean and G. H. Kingsley, 
Cleveland, U.S. 
13 we SEWER Gas Traps, H. C. Montgomery, Cleve- 
nd, U.S. 
13,648. APPLIANCE for CanRyiING UmBrRELLAS, A. Den- 
ard, London. 
13,649. Sprnninc Fipres, J., A., and M. Porritt, and 
W. HL Fenton, London. 
13,650. BaLe FasTeners, A. Parry, Liverpool. 
13, 7651. Gas Licutine, A. Lutschaunig and H. N. 
Warren, Liverpool. 
13,652. Topacco-PiPes, F, Podger and H. Coote, Lon- 
don 


13, 653. AUTOMATIC Money Ca.i-Box, E. R. Widdicombe, 
Forest Gate. 

13,654, Cuimney Breast VentiLator, C. Ching, Lon- 
don 


13,65 15. Apparatus for Dryinc Suaar, D. Stewart, 
gow 
13,656. SMOKELESS Sarety Gunpownper, C. F. Hengst, 


mdon. 
13,657, APPLIANCEs for ADVERTISING, J. Brand, Lon- 


on. 

13,658. "aaa of the Giose, H. B. de Beaumont, 
nD 

13, por Cocos- nut Sricinc Macuinery,,W. T. Linton, 


13, 660. ‘Macmamscds. Forceps, A. J. Boult.—(A. C. Gali- 
ano, Spain.) 

13,661. Hat-ticket, E. Senior, Manches' 

13,662. Boots and Suozs, W. J. \ieenep aber “Starkey, 


ndon, 
18,663. nocd Criocks for Cass, M. Prandstiitter, 
mdon. 
13,664. Music-RULING Pens and the Lixs, R. Hindel, 


13,665. Fountain Pens, E. Patterson, London. 

13,666. —— the Arr in Buitprnes, &c., E. 
Mertz, London. 

13,667. Box or Case for Pins, J. N. Turney, London. 

13, 668, Packine Pins in Sueets, J. N. Turney, 
London. 

13,669. FasTENInG Boxes, C. Déring and H. Leubu- 
scher, London. 

13,670. Repvuctne Grain, J. A. A. Buchholz, London. 

13,671. Fire Lapper and AmBuLance, J. C. Merry- 
weather and C. J. W. Jakeman, London. 

13,672. Rupper for Sreermnc the Herapway of 
Vessezs, C. D. Wooley, London. 

13,673. PREPARATION for CLEANSING Purposes, L. 
Grave, London. 

13,674. Errectinc the Detivery of Goons, W. H. 
Jones, London. 

18, spon Pyevmatic Maurine Drums, J. Henning, 
Lo 

18,676. Waseume Macuine, H. W. Dunlop, A. Stapley, 
and R. Turner, London. 

13,677. Hotpers for Matcxes, H. T. Sugden, London. 

18, 678, AuToMaTIC DELIVERY of PREPAID ARTICLES, R. 
Whittaker, London. 

13,679. TREATING Pgat, 8, Pitt.—(D. ey: Canada.) 

13, 680, SIGNALLING, E. "Edwards. J. W.C. C. Schirm, 
Germany. 

13,681. Tor representing BaLpwin and PARACHUTE, 
x Tite and J. P. Robertson, Croydon. 

13,682. CarTRIDGE for ExtincuisHine the FLAMes 
during Buastino OPERATION in Mines, P. F, Chalon 
and C. R. Guérin, London. 


22nd September, 1888. 


Nettine Grounp Game, G. Scawthon, Retford. 
RetarninG Vatves, A. Kaiser, London. 
PRESSURE-REDUCING VaLves, A. Kaiser, Lon- 


13,683. 

13,684. 

13,685. 
don. 

13,686. EscAPEMENTS for WatcHes and Cocks, A. 
Kaiser, London. 

13,687. ExecrricaL Furnaces, R. E. B. Crompton, 
Chelmsford. 

13,688. Cuttine Tea, &c., D. 8. Sinclair.—(J. E. Lyn- 
dall, India. 

13,689. Pipe Jornts, I. B. Harris, Glasgow. 

13, 690. Lamps, W. K. Paterson, Cork. 

13,691. Locks, C. D. Douglas, London. 

13, 692. Maxine Horseshoes of Tnnea-nUneaa, H. R. 
Bridson, Harroga 

18,693. an HOLE “PRorEctor, H. Courtney, Bir- 


ming! 
13,694. Waren WastE PREVENTING SYPHON CISTERNS, 
J. W. Broadey, Manchester. 


18, ‘ae. *Wasaine, &c., CLotHes, A. Lee and G. Wil- 
jiams, Sheffield. 

13,696. Brick Kins Firep by Gas, C. H. Scott, 
Sheffield. 

18,697. Beartnes of Batt Castors, G. Robinson and 
H. James, Sheffield. 

13,698, RouNDABOUTS, J. J. Rugg, Birmingham. 

13,699. CoMBINED VELOCIPEDE SaDDLE and SprRIn6, 8. 
Nodder, Birmingham 

13,700. SECURING INDOWS, &c., R. Middleton, Leeds. 

13,701. Betts for — J. and W. Shaw and T. 

on, 
7, — Taxvis Mareriats, J. G. Sington, 


13,708. oon Dust-PaNn and Crnper Sirter, W. H. 
ny and F. H, Airey, Birmingham. 
3,704. Cire for Hotpine Srups, J. Cadbury and F. W. 
oan, Birmingham. 

13,705. FasTentne Kni¥re Buapes, &c., to HANDLES, G. 
H. Wells, London. 

18,706. Corps for Ornaments, &c., G. R. McDonald, 


London 
ed Dames, &c., Hotper, J. G. Rollason, Birming- 


13,708, WHEEL-BARROWS, S. H. Locke, Manchester. 
138, 3709. ANTI-SNARLING Motion for SELF-acTING MULES, 
D. ¥ 


18,710, Exursitine Boor Laces, J. Paton, Glasgow. 








298 


THE ENGINEER 


Oct. 5, 1888. 








13,711. PortaBLs Steam Sawine Macauyes, W. Neal, 

ndon. 

13,712. Suprportine Rops Work1inc RattwaySwitcHes, 
L. B. Stevens, London. 

13,713. Non-maGNeTIsABLE Bacance for Warcues, D. 
Buckney, London. 

13,714. Drvinc Grain, &c., T. and G. M. Parkinson, 
London. 

Umpretia, &c., Suspenper, W. Newton, 
London. 

13,716. Howpers for Pencits and Crayons, W. P. 
Thompson.—(T7. Perls, Bavaria. 

13,717. AuromaTicaLLy Feepine Etecrric BatreRies, 
8. Eloesser, London. 

13,718. Workine Mines, C. Meissner, London. 

13,719. COMMUNICATING BETWEEN PassENGERS and 
Gvuarp of Rartway Trains, J. Thornton and W. 
Walker, London. 

18,720 Licurninc Conpuctors, 8. A. Varley and G. 
Driver, London. 






13,721. Paint, W. C. 4% London. 
13, TaBLeE Tennis, C. E. Neville, Shipley. 


13,723. Isvectinc Gases into Liquips, Brin’s Oxygen 

Company and P. B. W. Goble, London. 

13,724. Spirits, &c., Brin’s Oxygen Company.—{L. Q. 
and A. Brin, France.) 

13,725. Erecrric Conpucrors, T. M. Sargeant and O. 
R. Swete, London. 

13,726. Lusricatine Apparatus, G. Paley, London. 

13,727. Natt-makinc Macauines, J. J. Cordes and Co.— 
(F. J. Mitchell, Italy.) 

13,728. PortaBLte Cooxinc Stoves, A. S. Tomkins, 
London. 

13,729. Drittinc Macuings, T. Townsend, London. 

13,730. ArwosPHERIC PenciL, A. M. F. Thatcher, 
London. 

13,731. Pumps, E. H. C. Oehlmann, London. 

13,732. Preventinc Rattway Co.uisions, H. G. Held, 
London. 

18,733. Teacurne Boxtne, J. Lovatt, London. 

13,734. Meraciic Cartripcss, A. Martin, London. 

13,735. Roorine, J. A. Archer, London 

13,736. Teacuinc Writine, P. A. Jordhéy, London. 

13,737. Ramway Ventctes, H. H. Lake.—(A. R. 
Hazard, United States.) 

13,738. DispLayinc Penciis, L. Wolff, London. 

a for Stamps and Tickets, J. Glass, 

ndaon. 
13,740. Cuttinc Meat, H. Albrecht, London. 
13,741. Paper, H. Schulte, London. 


24th September, 1888. 


13,742. Attoys, H. Eckardt, Berlin. 

13,743. Water-cLoset Basins, J. Howie, Glasgow. 

13,744. Motor or Encine J. Hailwood, Sheftield. 

13,745. SHeet Meta, HoLiow-ware, J. L. Walker, 
Bradford. 

13,746. Larner Brusu, A. Hedges, London. 

—e. Pump and Spout for Brrr, C. W. Clayton, 

on. 

13,748. Sprinc Locks, R. H. Baxter, Bristol. 

13.749. Sockets and Suares for PLovens, C. A. Wells, 

wes, 

13,750. Steam Borcers, R. Jahr, Berlin. 

13,751. Nattinc Macnings, T. Gare, Stockport. 

13,752, Automatic Brake for Lirrs and Hoists, G. 
Kyte and A. F. Williams, Cardiff. 

13,753. Hyprocen Gas, J. A Wanklyn, London. 

13,754. SaHowine Morrs, Revillon Freres, London. 

13,755. Sow Stanp for Hats, &c., Revillon Freres, 

mdon. 

13,756. TonGuELess Sarety Buck e, J. Heale, London. 

13,757. Conversion of DiscHarGED CARTRIDGE CASES 
into Matcu-soxes, F. B. Ninnes, London. 

13,758. SHrapnet SHexwzs, T. Nordenfelt, London. 

13,759. Tosacco Pipes, E. Deguingand and 8. Notton, 
London. 

13,760. Papiocks, E. Pinson and W. H. St. Aubin, 
Bloxwich. 

13,761. Treatment of Towns’ Rervuse, A. Bobrownicki, 
Manchester. 

13,762. Botts and Nuts, T. H. Ramsden, Bramhope. 

13,763. Beer Tap and Pire Cour.ines, B. Waterhouse, 
Manchester. 

13.764. Branprnc the Hanpuo.es, &c, of Boxes, D. 
Rylands and C. Emmet, Barnsley. 

13,765. Firinc Giost Ware, J. P. Guy, Burslem. 

13,766. Sarety Sappie Bar, H. J. Macey and J. 
Hopkins, London. 

13,767. New Coxrours, T. R. Shillito.—{J. R. Geigy, 
Switzerland.) 

13,768. ARTIFICIAL FvEL, R. Stone, London. 

13,769. Encravine by Sanp Brast, A. J. Boult.— (C. F. 
Josz, Belgium.) 

13 770. NeepLes on Hosrery Frames, F. and W. E. 
White and J. Whitworth, London. 

13,771. Jacquaxp Mecuanis for Looms, W. P. Thomp- 
son.—{J. Haggenmacher, Siitzerland.) 

13,772. Fastenrnes for Doors, W. P. Thompson,—(F. 
Serraire, France.) 

13,773. Preparinc Ensitace, R. Bradshaw, Man- 
chester. 

13 774. ADVERTISING by Transrers, I. Beeman, jun , 
London. 

13,775. Lopricators, J. H. Orr, Glasgow. 

13,776. Frep-waTeR Heaters, T. W. Bayes, London. 

13,777. Horse Wee ts, C. V. Birk, London. 

13,778. TeLeEpHoNe CENTRAL Station APPARaTus, T. N. 
Vial and J. A. Seely, London.—[Date applied for 
under Section 103 of the Patents, &., Act, 1883, 
25th February, 1888.] 

13,779. TELEPHONE SuB-sTaTIon Apparatus, T. N. Vial 
and J. A. Seely, London.—{Date applied for under 
Section 103 of the Patents, &c., Act, 1883, 25th 
February, 1888.] 

13,780. RoLtters for Rotttse Lawns, T. Archer, jun., 
London, 

13,781. Vatve Gear, G. F. Redfern. —(E. J. Woolf and 
J. F. Williamson, United States.) 

13,782. Boats, J. and R. Wolf, London. 

13,783. Lerrer-sheEet, H. Glenck, London. 

13,784. Door Fastener, Ruc Carrier, &c., F. W 
Barber, London. 

13,785. MatcH-boxes, J. R. Thame and §. Sanguinetti, 
London. 

13,786. Lapres’ Dress Suspenper, A. L. Fyfe, 
London. 

13,787. Sotution for Removinec Inxstarns, A. and M. 
Matthews, London. 

13,788. Composition for Removinc GreasE, A. and M 
Matthews, London. 

13,789. ExpLostve Compounp, P. M. Justice.—(L. 
Fraenckel, Sweden.) 

13,790. Pratinc of Borter-sueiits, A. Feldbacher, 
London. 

13,791. Rockers for Lire Savinc Purposes, H. H. 
Lake.—(The American Carrier Rocket Company, United 
States.) 

13,792. Perroteum Lamps, E. Tooey and J. 8. Hyland, 
London. 

13,793. Jorstnc Starrcase Panexs to the Hanp Ral, 
C. Jones, London. 

13,794. Escarements for Lever Watcnes, R. Whit- 
taker, London. 

13,795. Mectinc Merats, C. A. Sahistrém, London. 

13,796. Testinc of Muscutar Power, H. H. Lake.— 
(EZ. J. Colby, United States.) 

13,797. Beer Enctnes, P. E. T. Dardelle, London. 

13,798. CoLouRinG Matrers, O. Imray.—(G. C. Zimmer, 
Germany.) 











25th September, 1888. 


13,799. Curtain Arsuster, C. Day, London. 

13,800. Skates, E. Engels, Manchester. 

13,801. Lire Boats, H. T. Wright, London. 

13,802. CenTRE-BOARD for VesseLs, H. W. Wells and A. 
Solmans, London. 

13,808. Breecn-Loapinc Oxpnance, W. T. Smith, 


mdon. 

18,804. Puovcs to Sow, Harrow, and Drary, C. Grace, 
Cupar. 

13.8°5 AppLication of Evectricitry to Veicies, F. 
Wynne, London, 





13,806. Metattic Boor Protector, W. N. Wilkinson, 
Manchester. 

13,807. Neepie Case. J. Darling, Glasgow. 

13,808. Cranks, C. Whitley, King’s Heath. 

13,809. Winpow Sasues, J. Wilson and A. Richardson, 
Manchester. 

13,810. Hyprautic Apparatus for Toots, W. H. 
Blakeney, G Ww. 

13,811. Soap Tray, J. Rankin, Skipton. 

13,812. Savina Lire from Fire, J. R. Wellington, 
Norwich. 

13,813. Steam, &c., Enoines, A. J. Boult.—(H. Hurdle, 
United States.) 

13,814. CoLLapsiBLE Boxes, F. Schilling, Live 1. 

13,815. Wasnimne Macurnes, J. She herd, Eoin, 

13,816. Date Inpicators, H. J. Meixell, London. 

13,817. RecREATION MAcHiNE or Apparatus, J. C. 

liars, Liverpool. 
13,818. Pennoupers, J. Howell, London. 
13,819. Fastenrne of NewspaPer Banps, W. H. Hook, 


London. 
13,820. Lirg-savino Apriiances, &c., F. P. Warren, 
Limerick. 


13,821. Corsets, A. Vaux and A. Paley, London. 

13,822. Preventine Horses from S.ippina, V. 0. Cooke, 
London. 

13,823. Ovens, J. Robinson, London. 

18 824. Saapinc Nuts, Screw Heaps, &c., K. Banks, 
London. 

13,825. Etectricat Conpuctors, H. H. Lake.—(R&. F. 
Silliman, United States.) 

18,826. Wire Nas, E. Fontaine, Ohio U.S. 

18,827. Knitting Macuinss, H. H. Humphrey, 

ndon. 

13,828. Receptacies, H. H. Lake.—(J. A. McClelland 
and W. B. Bushnell, United States.) 

13,829. Turrep Fasrics, H. H. Humphrey, London. 

13,830. MANGANESE ALLoys, O. M. Thowless, London. 

13,831. Borris, A. Granville, London. 

13,832. Feep-waTer Governor, W. R. Pether, and R. 

. Papineau, London. 

13,833. WasHine Macurngs, T. Cain, London. 

13,834. Socks and Stockines, W. C. Beetles, London. 

— Macurxe Bett Fastener, F. B. Stanton, Lon- 

on. 

13,836. Hose and Hatr-nose, B. F. Larrabee, London. 

13,837. Curtrinc Wrappers for Cigars, A. M. Clark.— 
(The Universal Cigar Rolling Machine Company, 
United States.) 

_, Com Puiatster Casinet, A. W. Nicholls, 

mdon. 

13,839, Stoves, W. Dickson and R. B. Barr, Glasgow. 

13,840. Forcep Dravoat, H. Willi , Glasgow. 

13,841. Piates for Boots, 8. Pooley, jun., London. 

13,842. Sicuts for Frre-aras, F. Cavill, London. 

13,843. Makino Steet and Iron, H. J. Smith, Glasgow. 

13,844. Boxes for Lowertnc Concrete in BuILDING 
Sea-wa.is, &c , G. Lawson, Glasgow. 

13,845. CaRTRIDGE SHELLS, G. W. Jackson, London. 

13,846. Tension WHEELS, C. Bescherer, London. 

13,847. Bicycigs, C. Lock, London. 

13,848. A New Puzzzz, T. A. Rouse, London. 

18,849. Maxine Hay, L. E. Ames, London. 

13,850. FitTrertnc Ort, H. Hamelle, London. 

13,851. Heatinc and Puriryino Water, W. Webster, 
London. 


26th September, 1888, 


13,852. Tennis Racquets or Bats, A. F. Hawksley, 
Altrincham. 

13,853. Stays and Corsets, A. M. Hatchman, London. 

13,854. Savinc Lire at Sea, J. L. Corbett and J. L. 
Crawford, Glasgow. 

13,855. Coverinc APERTURKES made in Huts of Ves- 
SELs by Couuision, J. L. Corbett and J. L. Crawford, 
Glasgow. 

13,856. Pressinc or Trussinc Straw, J. Bradbury, 
Manchester. 

13,857. Evectror MEcHANISM of SMALL Arms, J. Dalla- 
way and J. Cox, Birmingham. 

13,858. Equitiprium VaLve, A. Ball, Manchester. 

13,859. SHEppInc Mecuanism for Looms, R. L. Hat- 
tersley and J. Hill, Keighley. 

13,860. Printinc Exvevopes, F.C. Barker and R. F. 
Sproule, Liverpoo! 

13,861. Weicuine, S. W. Suffield, Sutton Coldfield. 

13,862. Steam Hammers, 8S. Massey, Manchester. 

13,863. YARN-winpDING Macuinery, J. D. Whyte, Man- 
chester. 

13,864. Cop Reevinc Frames, J. Comigan, Manchester. 

13,865. Venicies, W. H. Blackwell, Hooley Hill. 

13,866. TuBes fur Inrant’s Borties, A. R. Buckton, 
Keighley. 


rough. 
er CaMERAS in Tripop Stanps, J. W. Ramsden, 


13,869. Spinntna Woot, &c., 8. B. Barker.—(X. Gill, 
United States.) 

13,870. Cuarts for Drartinc Patterns for GARMENTS, 
F. H. Knights, London. 

13,871. Papiock, L. B. I. Hamilton and J. Robinson, 
London. 

ag Wrxpows, T. Morton and H. R. Townsend, 

mdon. 

13,873. Dress Hotpers, H M. Knight, London. 

13,874. Botries, R. Haddan.—(R. Dalm, Australia.) 

13,875. Distripotine Learcets, W. Fischer, London. 

13,876. Markie Inks, J. Hickisson, London. 

13,877. CLeantne Patnt, 8. P. Moon, G. Burn, and A. 
Elliot, London. 

13,878. Satve, E. D. Turner, London. 

13,879. Heatinc Feep-water, A. Howatson London. 

13,880. PeramBu.atTor, F. B. Johnson, Surbiton. 

13,881. Liquips, J. Condon, London. 

13,882. Separator, H. Dietz, London. 

13,883. Cookine UTEnsILs, A. Iles, London. 

13,884. ALLoys of Copper with Iron or Street, L. Q 
Brin, London. 

13,885. Promotinc the Consumption of Smoke, R. 
Sickel, London. 

13,886. Furnace Grates, G. Torry, London. 

13,887. Motor Apparatus, H. Ward, London. 

_ CoLoun Printinc Macuine, E. J. Lambert, 

mdaon. 

13,889. ELevators or Lirts, P. M. Justice.—(C. R. 
Otis, United States ) 

13,890. Evevators or Lirts, P. M. Justice.—(Otis 
Brothers and Co. (Incorporated), United States ) 

13,891. ELevators or Lirts, . Justice — Otis 
Brothers and Co. (Incorporated), United States.) 

13,892. Pure Ernyiic ALcouot, H. H. Lake.—(C. L. T. 
Muller, Germany.) 

13,893. Reapity Divipine a Srraicut Line, E. A. 
Reeves, London. 

13,894. Macuines for Sxrparatine Mik, W. W. Beau- 
mont, London. 


27th September, 1888. 


13,895. SeLr-actinc BARREL TitTerR, M. Barlow, Man- 
chester. 

13,896. AppLIANcE for InpicaTinc the OPENING or 
Cosine of Doors, T. Morgan, Bristol. 

13,897. Wasninc Macuine Rovers, W. H. Summer- 
scales, Halifax. 

13,898. Means for Suspenpixe Pictures, G. U. Yule, 
London. 

13,899. PostaGE and other Stamps, C. L. Whitehead, 


mdon. 

13,900. Lamps, W. P. Thompson.—(H. Schiissler and W. 
Rosenberg, Germany.) 

13,901. Carpinc Enoines, J. E. Platt and J. Fidler, 
Manchester. 

13,902. Feepinc Carpinc Macuives, W. H. Greenwood 
and F. Farrar, Bradford. 

13,903. Freep Mecuanism, W. H. Greenwood and F. 
Farrar, Bradford. 

13,904. CENTRIFUGAL PLEASURE Macuune, J. Inshaw, 
Birmin; 

— Means for Operatine Vices, J. Foulds, Keigh- 
ley. 

13 906. Drain Pipes, J. Cook, London. 

13,907. Fastener for Watcw Cuatns, T. A. Bayliss, 
Birmingham. 





— INTERLACED Merat Bextino, E, Wright, Shef- 
eld. 
13 909. Warer-cLoset Cisterns, J. Jackson, Glasgow. 
18,910. StasHinc Macuines, P. Knowles, London. 
18,911. PerampBucators, L. L’Hollier, Birmingham. 
13,912. Rattway Foe Sienats, R. Bateman, Birming- 
am, 
ES. Deereepinas Wick for Lamps, H. C. Webb, 
ydon. 


ydon. 
13,914. Hanp-KNottep Smyrna Carpets, A. Leven, 


cologne. 
13,915. Winpow Fasrenrnos, F. C. Broadbridge, Lon- 
on. 
13,916. ApverTisiIna PostaL Wrapper, F, Cade, 
Alphington. 
18,917. Susstirute for Gutra-percaa, H. A. Schlesin- 
ger, London. 
—_. Brake for Vans, &c., J. Harrow and G. Gray, 


aASZOW. 
= Covptines for Rartway Carriaces, J. Darling, 
iw. 
oe. Corours, T. R. Shillito.—(J. R. Geigy, Switzer- 
a . 
13,921. WHeets for Tramcars, J. Wiley and T. Edge, 


mdon. 
13,922, — for Prore.iine Cycxxs, J. Greenhough, 
ve > 

18,923. Cranes, M. E. Sugden, London. 

18,924. Beatino and CLeaninc Carpets, A. Midgley, 
Kingston-on-Thames. 

18,925. Game or Puzzvx, W. J. Payne, London. 

13,926. Steves, G. Hudson, London. 

13,927. Apyustinc the Heiaut of Music Sroozs, J. 
Clulow and J. Loader, London. 

18,928. Cast Taps, &c., R. Haddan.—(F. A. Ricowx, 
jun., France.) 

18,929. Watcues, G. Herschell, London. 

18,930. Permanent Way of Raitways, C, P. Espinasse, 


mdon. 

13,931. ORNamMENTAL Woopwork, A. Guattari and E. 
Truptin, London. 

13,982. Corset Fasteninos, C. A. Clément, London. 

13,933. VeLocipepes, A. Braun, London. 

13,934. Dancineo Toys, G. J. C. D. Skinner, London. 

13,935. Bor_pine Toys, G. J. C. D. Skinner, London, 

13,936. Ficterine, H. F, Clayton and G. H. Holdroyd, 
Huddersfield. 

13,987. TransMiTTERS for TELEGRAPHIC PuRPosEs, P. 
Neil, London. 

13,938. Crank and TREADLE Movement, W. R. Clark, 


mdon. 
13 ool gees Gus, Restn, &c., A. de Rossi-Gallico, 
ndon. 


13, mot Rotary Kyirrine Macuines, C. H. Aldridge, 
mdon. 

ee Woot Burs, H. L. Offermann, 
ndon. 

18,942. Wire Ropes, R. Dixon, London. 

13,943. Sasn Fasteners, J. H. Osborne, London. 

13,944. PortaBce Fotpinc PeramsBuLator, W. 

Chandler, London. 
13,945, SuBMARINE Sips, H. Middleton, Slough. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


385,004. Macutne ror Suarpenine Saws, R. M. Pine, 
Columbia City, Ind.—Filed March 26th, 1888. 
Claim.—(1) A saw-sharpening machine comprising 
the base, having the gauges and the bevelled grindin 
wheel mounted on the base, substantially as athe, 
(2) Ina muraheemeninn hine, the bination of 
the base having the standards B B!, the shaft C, jour- 
nalled in standards B and having the crank and the 
gear wheel D, the inclined shaft F, journalled in stan- 
dard B! and one of the standards B, and having the 





(385.004] B 











bevelled grinding wheel, and the pinion meshing with 
the wheel D, substantially as described. (3) The com- 
bination of the base, the bevelled grinding wheel 
mounted thereon, means, substantially as specified, to 
rotate said grinding wheel, the laterally adjustable 
gauges I at the rm i of the base, and the vertically 
aijustable gauge H above the base, said gauge H being 
also adapted to be inclined, substantially as described. 


385,063. Feepinc Device ror Drituine, W. Lodge 
and H. Dreses, Cincinnati, Ohio.—Filed December 
24th, 1887. 

Claim.—(1) In a drilling machine, a clutch E, sliding 
on feed shaft C, in combination with a lever F, passing 
through one side of said clutch, pivotted into the 
slotted feed shaft C, and so constructed as by moving 
said lever in the axial plane of shaft C to engage or 
disengage half clutch E with clutch ¢, formed on 
worm-wheel D, substantially as described. (2) The 
combination, in a drilling machine, of a slotted feed 
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shaft C, the plug a, and a 
in connection with lever F, pivotted to shaft 
adapted to force clutch E into the co ding clutch 
t, formed on outside of worm-wheel D, Louhetentieny 
as set forth. (5) The combination of a clutch E, wit 
flat spring i fastened to it in tion with lever F, 
having the projection 2 to enter recess rin said spring 
substantially as shown, and for the purpose specified. 


ing b, beneath the plug ¢ 
an 





385,102. Borer, F. W. Dean, Cambridge, Mass.— 
Filed April 7th, 1888. 
Claim.—(Q) In a boiler, the combination of two tie- 
rods, a bar connecting each end of one of said tie-rods 
with the same end,of the other tie-rod, a bolt passing 





through said bar and the shell of the boiler, and nuts 
for clamping said shell and bar together. (2) A 
— of bracing the shell of a steam boiler, con- 
sisting of a series of transverse tie-rods, a series of 
bars, each of which connect the ends of two of said 
tie-rods, bolts passing through said bars and the shell 
of the boiler, nuts moun’ upon the threaded ends 
of said bolts for clamping said bars to said shell, and 
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a series of vertical stay bolts connecting said shell to 
the crown sheet, all constructed and arranged so that 
aman passage is left between the various rods and 
bolts for the entire length of the steam chamber. 


885,211. Execrrica, Pumpina Arraratus, F. J. 
Sprague, New York,— Filed June 4th, 1887. 
Claim.—(1) The combination of a circular inclosing 
case, a shaft passing vertically through the centre of 
said case, a circular armature on said shaft, and a 





circular field magnet resting on the bottom of said 
case, substantially as set forth. (2) The combination 
of a separable motor and pump and a spring connec- 
tion between their shafts, substantially as set forth. 


385,268. Ittuminatino Tite, J. Jacobs, New York, 
N.Y.—Filed March 17th, 1883. 
Claim.—The frame plate provided with light openings 
and having rounded ribs upon its lower side between 
such opening, in combination with lenses which are 
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cemented within said light openings and have concave 
lower ends, and troughs that are arranged beneath the 
lowest portions of said ribs, substantially as and for 
the purpose shown and described. 


385,412. Sroxe Socket, J. 7. Gormly, Troy, N.¥.— 
Filed October 13th, 1887. 

Claim.—{1) As an improved article of manufacture, 
a metallic spoke socket consisting of an integral 
casting having on one end a spoke-receiving sleeve, 
and on the other end a flan rim seat and longi- 


[385,412] 





tudinal and transverse rim tenons projecting about » 
centrally from the seat, substantially as described and 
for the purposes set forth. (2) The combination, with 
a wheel rim, of a metallic tenon mortice case inser 
therein, and a metallic spoke socket having on one 
end a rim seat and tenon, and on the other end a 
spoke sleeve, substantially as described. 








Epps’s Cocoa,—GRATEFUL aNp Comrortina.—"‘ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may i i 4 a fatal shaft by 
keeping ourselves well fortified with pure blood and a 

roperly nourished frame.” — Civil Service Gazette. 
Made £ ply with nang I bo aa 3 —+" — ~ 
in ets grocers, —* James Epps ¥ 
H a P thie Chemists, London.” Also makers of 
Epps's Afternoon Chocolate Essence.—[ADVT.] 
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NAVAL ARCHITECTURE AT THE GLASGOW 
EXHIBITION, 

In court 22 leading out of the west corridor of the 
Glasgow International Exhibition will be seen a com- 
parativel y small, but none the less interesting, collection 
of models and other exhibits displayed by Messrs. T. B. 
Seath and Co., of Rutherglen, near Glasgow. Being 
situated several miles above Glasgow, at about the upper 
limit of navigation on the river Clyde, the shipyard of 
Messrs. Seath is capable of producing vessels of only a 
moderate size, and consequently the firm has concerned 
itself chiefly with the building of coasting steamers, 
passenger steamers for river service, yachts, and other 
small craft. However unlikely the town of Paisley may 
appear as a site for conducting shipbuilding operations, 





the ancient and royal burgh of . Rutherglen is even 
still less suggestive of this description of manufacturing | 
enterprise. It seems, however, that wherever the ground | 
is more than ordinarily damp, the native of Clydesdale 
cannot resist the temptation to build a ship, even if the 
chances of getting her into the sea are apparently less 
than was the case with Robinson Crusoe’s canoe. A 
steam vessel launched from the Rutherglen shipyard has 
to be floated down to Glasgow to receive her machinery, 
and in proceeding thither she must pass under low 





bridges and over a shallow bottom, Until a few years | 
ago a most formidable obstacle in the shape of a weir 
had to be encountered on the voyage, but that is now | 
removed, Instances have occurred in whichit was necessary 
to pump water into a vessel in order to sink her sufficiently 


about 12 miles per hour. Tourists in the West Highlands 
of Scotland will bear in pleasant recollection the delight- 
ful run from one extremity to the other of the small but 
pretty Loch Eck, which is made daily by the diminutive 
saloon steamer Fairy Queen. This little vessel was built 
by Messrs. Seath at Rutherglen, and her model is exhi- 
bited by them. Among the most recent of their produc- 
tions is the saloon paddle steamer Lucy Ashton, 190ft. 
long and 21ft. wide, which entered upon her duties this 
year on the Clyde, running under the direction of the North 
British Steam Packet Company, in connection with the 
North British Railway from itt pier at Craigendoran. 
This handsome and commodious steamer is fitted with a 
single diagonal engine having a 52in. cylinder, and work- 
ing with a 60in. stroke. With a 50 lb. steam pressure 
she has attained a speed not far short of 19 miles per 
hour, Among the minor craft turned out by this firm 
are included fast steam launches, of which they exhibit 
not only models but also an actual full size specimen 
built of steel. One of their steam launches, 66ft., by 6ft. 
beam, was employed during the recent Egyptian cam- 
paign ov dispatch service, her speed being fully 16 miles 
an hour. A model of this smart little vessel is shown, 
while the actual hull exhibited of another launch is 30ft. 
by 6ft., and is said to have been built of steel in twelve 
days. 

The Messrs. Seath have not thought proper to show 
any models of their ordinary cargo carrying vessels, except 


| that of a twin-screw steamer—of which they have built 


seven—for the grain trade on the river Danube. These 


| vessels are 175ft. by 27ft. by 6ft. 9in. depth moulded ; 


they are fitted with compound surface condensing engines 





| 


|of the Trinity House, London. 


and 6, and by reference thereto it will be seen that they 
are entirely controlled by the master, who stands upon a 
slightly raised platform amidships within a low bulk- 
headed enclosure. Before him is the steering wheel, and 
at each hand is a lever whereby he starts, reverses, 
stops, and in every way controls the twin screw engines 
in the hold below. The ferry boats are both speedy and 
handy, while at the same time they are stiff, stable, and 
strong. They afford ample saloon accommodation for wet 
weather, and are in all respects most convenient means 
of travelling from one part of the harbour to another. 
The entire crew consists of master, fireman, and two deck 
hands, and the working expenses, including cost of fuel, 
are very low. 

Models are shown by Messrs. Seath of the Manx Fairy, 
a steel twin-screw passenger steamer, built by them for 
the Mona Steamship Company, Isle of Man. Her 
dimensions are 133ft., by 16ft. long, by 9ft., and she is 
certified by the Board of Trade for 512 passengers. The 
machinery of the Manx Fairy consists of two separate 
pairs of compound surface-condensing engines, and she 
has two horizontal tubular boilers of steel, loaded to a 
working pressure of 100lb. per square inch. Her speed 
is about 15 knots an hour, and this is attained with a 
comparatively small consumption of fuel and at a low 
working expense. 

Models are shown, too, of the Arrow and Hercules, 
twin-screw steamers, built for the Honourable Corporation 
These two vessels are 
fitted with special appliances for lighthouse construction, 


| and were employed at the building of the Great Basses 
and the new Eddystone lighthouses, 


The model of the 
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or passing below a bridge, and then she was moored while 
the water was pumped out so as to lighten her enough 
for passing the weir. More than ordinary —— was | 
therefore possessed by the man who started a shipbuild- 
ing yard at Rutherglen, and the possession of that quality | 
has distinguished Mr. Seath during the thirty-three 
years in which he has been building on the same site. In 
the course of that time 260 vessels have been built by 
him, a few of which are represented by the models shown 
at the Exhibition. The largest vessel turned out at the 
Rutherglen yard is the Silver River, of 500 tons, while 
another of 440 tons, named the Bonnie Princess, was no 
less than 17ft. 6in. moulded, to her spar deck. 

The model of the steam yacht Britannia, built for | 
Colonel Ridehalgh, of Fellfoot, Windermere, represents | 
the most handsomely designed and fitted up of Messrs. 
Seath’s exhibits, This small vessel was constructed for | 
pleasure sailing on Lake Windermere, and is without 
doubt a beautiful specimen of the yacht constructor’s 
art. She was built nine years ago, and fitted up with 
engines by Mr. A. Campbell, of Glasgow, her dimensions 
being 100ft. by 12ft. by 7ft. Gin., and her speed 16 knots. 
An interesting detail in this little steamer is the appliance 
for manufacturing gas on board for illuminating pur- 
poses, the material from which the gas is prepared being | 
refined paraftin oil. The oil is agitated in a chamber by 
a strong current of air which drives the vapour arising 
from the oil through a tube conducting it to ordinary 
gas burners. The light produced is very white and 
a and the combustion is unattended by any 
smell, 

_Another yacht model is that of the Oaks, of which the | 
dimensions are 140ft. by 14ft. by 9ft.; the machinery 
being compound surface condensing, with 14in. and 28in. 
cylinders and 18in. stroke. The steam pressure is 100 lb. 
per square inch, and the speed attained ranges from 16 
to 17 miles per hour. 

The principal feature in Messrs. Seath’s exhibits is, 
however, the show of passenger river steamers, of which 
they display a series of models representing various types 
of that useful class of vessel. One of these shows a 
double-ended paddle vessel, of which they have built 
three specimens for the Wallasey Corporation on the New 
Brighton and Liverpool stations. The Daisy, Primrose, 
and Sunflower, are well known to visitors on the 
Mersey. The dimensions are 150ft. by 25ft. by 1Oft. 6in., 
and they are fitted with diagonal oscillating engines, 


| 
| 
| 
| 











which propel them, with the aid of feathering floats, at 
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TWIN-SCREW FERRY STEAMER CLUTHA, NO. 5. 


of 40 nominal horse-power, and at a speed of about seven 
miles an hour carry about 400 tons on a 5ft. draught of 
water. Visitors to Glasgow will doubtless be most 
interested in the models shown by this firm of the 
twin-screw ferry steamers known as Clutha, Nos. 1, 
2, 3, 4, 5, and 6, which ply upon the Clyde harbour 
and perform 
traffic within the limit of their employment. 
steamers are the property of the Clyde trustees, 
who have found them to be a highly profitable invest- 
ment. Our illustration shows in elevation and plan the 
form and ordinary details of these efficient and handy 
little vessels. The name Clutha is a Celtic synonym for 
Clyde, Clywdd being another form of the same word. 
which appears to be a not uncommon designation for 
rivers both in Scotland and Wales. Cluthas Nos. 1, 2, 





CROSS SECTION OF FERRY STEAMER CLUTHA, 


3, and 4 are 72ft. by 13ft. by 7ft. 9in., and have Board of 
Trade certificates for 235 passengers. Each of these 


steamers is fitted with two separate pairs of inverted, | 


direct-acting, non-condensing engines made by Messrs. 


Kincaird and Co., of Greenock, the cylinders being 6in. | 


in diameter, with a 12in, stroke. They have a steel hori- 
zontal tubular boiler with two furnaces, the working 


pressure being 80 1b., and the speed attained is about 10) 
Cluthas Nos. 5 and 6 are of still more | 


miles per hour. 
recent construction, and of larger size, being 100ft by 
14ft. by 8ft., and certified by the Board of Trade for 350 
passengers. The engines are of the same type, and by the 
same makers as those in the smaller vessels, but the 
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Bonnie Doon represents a well-known passenger saloon 
steamer, which has been employed. for many years past 
running between Glasgow and Ayr. The river steamers 
from Rutherglen are, indeed, known all over the world, 
and are to be found running on the Rhine, the Danube, 


| the rivers of Africa, the lakes of Scotland, Ireland, and 
a large proportion of the passenger | 
These | 


England, and wherever there is sufficient passenger traffic 
to employ a shallow-draught steamer. The head of the 


| firm commenced life as a steamboat captain, and boasts 


that at one time he was owner, master, engineer, and 
purser in one. That his firm should be so successful in 
fulfilling the requirements of the river passenger trade is 
not, therefore, a matter for surprise. 

A description of Messrs. Seath’s exhibits would not be 
complete without a reference to the very interesting 
piece of steamship antiquity which they have been so 
good as to place upon their stand. The object referred 
to isa portion of the timbers of the Charlotte Dundas, 
built at Grangemouth in 1801 by Alexander Hart, and 
declared by the late David Napier to be “certainly the 
first steamboat---ten years before the Comet on the 
Clyde—that was applied to anything like practical pur- 
poses in this or any other country.” This little vessel 
was built of wood, being 56ft. long, 18ft. beam, and 8ft. 
deep. “There was a cavity in the stern and in the 
middle of the breadth of the boat, open behind and 
below, measuring 4ft. wide and 12ft. long, for the paddle- 
wheel. She was steered by two rudders connected by 
| iron rods and wrought in the prow by the steering-wheel. 
The engine was 10-horse power, condensing. The 
cylinder lay horizontal on deck, with connecting-rod from 
piston-rod to crauk on paddle shaft. The air pump was 
vertical, worked by a bell-crank. It was made at Carron 
| Ironworks, and was Symington’s new patent.” Such is 
the description which the exhibitors give of this histori- 
cal craft, the parent of the world’s steam shipping. The 
timbers of the Charlotte Dundas shown by Messrs. 
Seath were presented to Mr. Thomas Seath by Mr. 
Ralph Stark, of Summerford, opposite whose grounds she 
lay, when past use, until broken up. The late David 
Napier, in a letter to the Glasgow Herald, dated July Ist, 
1860, says: “ Poor Symington, the inventor and construc- 
tor of the Charlotte Dundas, whom I knew—like many 
other geniuses who have not the means of carrying out 
| their own inventions—having got disgusted with the 


cylinders are 7}in. in diameter, with a 12in. stroke. The | world for not appreciating his talents, took to that worst 
steam pressure is 100 lb., and the speed about 11 | of all remedies for drowning care, and, like many other 
Our illustration shows Cluthas Nos. 5 | benefactors of their race, died poor.” 


miles per hour. 





300 


THE ENGINEER. 





Oct. 12, 1888. 








ON THE LAWS OF STEAMSHIP PROPULSION. 
By RoBERT MANSEL. 


In the literature of the subject of steamship propulsion, 
we meet with minatory remarks on the insutftliciencies of 
“scientific theory,” which latter, put upon its defence, 
might very justly retort that when mere conventionalities 
have been accepted as indisputable facts, deductions upon 
them may not be science, but judicial blindness, rather ; 
and, as has been wisely remarked, “if the thing be not 
so, but quite otherwise than so,” voting a false image 
true, however unanimously the thing has been done, does 
not alter the matter one jot. There is “a fly in the 
ointment” to be got rid of, even if dealing with an 
unclean thing. As of old, one must “bathe in running 
water, and remain unclean until the even.” It has been 
broadly asserted, the resistance of a steamship varies in 
the ratio of the square of the speed; a necessary deduction 
from which would be: the power to propel that ship at 
various speeds must vary in the ratio of the cubes of those 
speeds; since, by the theory of the mechanical potential, 
the resistance being equal to the differential coefficient, 
with respect to the speed of the power; or, in symbols, 

dE 
- dV’ 
tion; this being assumed a function of powers of V, its 
differential coefficient is, necessarily, one power of V 
lower than itself. This cube theory, as it has been 
named, has been often and severely criticised by many 
who did not require to understand analytical mechanics 
in order to see that the facts of experience never agreed 
with the theory; and therefore, they quite safely concluded 
there was something wrong. Generally, it will be found 
those parties, while accepting the false basis, have 
challenged a consequence, which would have been indis- 
putable had the basis been true. Further, the ratio of 
the work done to the power doing it isan obvious measure 
of the efficiency of a machine; and when the work is done, 
by the same machine, under the same circumstances, this 
ratio ought to be constant. To maintain this, the perfectly 
correct theory of the Admiralty coefficients, has been 
somewhat of the nature of a paradox: in the face of the 
fact—no experiment on an actual steam vessel could be 
made, which did not directly indicate an irreconcileable 
variance therewith. That is to say, so long as we imply 
the usual assumption of the power varying as the cube of 
the speed (as before stated, the necessary consequence of 
assuming the resistance to vary as the square). To 
reconcile experience with this defective theory, other 
assumptions became necessary, viz., at low speeds the re- 
sistance is supposed to vary at less or equal to the square 
of the speed, and at higher, this is increased to the third, 
fourth, or higher powers, until the results agreed. A 
piece of pure empiricism, as unnecessary as it is mislead- 
ing. Let us assume a steam vessel fitted with direct- 
acting compound engines, and tried, under the same circum- 
stances,atvariousspeeds The developed powerand number 
of revolutions of the shaft are facts capable of direct, 
honest observation. The corresponding speed of vessel, 
however, is less capable of strict determination, owing to 
variations in the rate of tidal and wind drift, to which all 
vessels are subject when on trial, and which the methods 
usually adopted are not wholly effective in removing. 
They leave small residual errors, which often mask the 
real values. Notwithstanding, all trial data point to a 
definite relation of these quantities, power, revolutions, 
and speed of vessel; in symbols E, N, and V, which is 
capable of an exceedingly simple statement, as follows :— 
Log. F = + cV.. ni Se ee eo = ee 
Or, in words: the common logarithm of the ratio of the 
power to the revolutions per minute is equal to a quantity 
denoted by C, special to the particular vessel and circum- 
stances of trial, augmented by the product of the speed, 
and another small special quantity denoted by c, as 
above. 

This fact, noticed at a time when the paddle-wheel was 
the universally employed propelling instrument, is very 
strikingly verified in such vessels; only, speed trials of 
paddle-wheel vessels are now somewhat scarce. For an 
example, allow me to adduce the speed trials of the 
P.S. Prins Hendrick, built by Messrs. John Elder and 
Co., of Glasgow, which are embodied in the following 
table :-— 


where E denotes the potential or power func- 





Exampe No, I.—P.S. Prins Hendrick. 


Observed speeds. Indicated powers. Revolutions per min. 
2 ° ee ke ob os se op ee 
STD «ws oe 2032 25°50 
16°72 3678 31°30 


The relation between these figures is found to be 
expressed by the equation :— 


Log. = ‘9288 + 06826 V. Or, equally, by: 


Log. E = Log. 8488 N + ‘06826 V. In proof of which: 


Trial speeds = 1218 14°19 16°72 14°25? 
Values 06826 V = ‘8314 “11686 2418 .. Ws 
»  Log.N = 13398 1*4065 .. 14065 
Constant C = ‘9288 9288 “9288 
Sum or Log. E = 3°1000 .. 88039 .. 3 8°3080 
~ & = 1259 .. 2018 2032 
* Ry data, E = 1258 .. 2032 2032 
Differences = DP ‘ss -19 0? 





Obviously: the first and third agree exactly with the 
data. The middle speed, 14°19, must have been slightly 
understated. This is shown by the last column, where 
the speed being taken at 14°25, the power required, 2032, 
is exactly the amount said to have been developed when 
the observed speed was 14°19 knots. Now, it is more 
likely that variation in tidal or wind drift has been the 
cause of understating this middle speed by ‘06 knots, 
rather than the alternative, that a formula, absolutely 
correct for the extreme speeds, should fail to give the 
mean power by even the comparatively small amount of 
19 horses error. 

I would like to pair this last example with this other of 


a single screw vessel by the same firm, viz., the London 
and Aberdeen trading s.s. Ban Righ. 
Exampie No. IL.—S.S. Ban Righ. 
Trial speeds, Indicated power. Revolutions. 
aS eee eae .. 65°25 
11-24 UE is, «is 5 56.5. 
WER Gk! an ke 35 SEE: us 39°63 
The relation of these figures is as follows :— 
E * ‘ 
Log. “ns 0720 + 0915 V. Or, again, 
.E = Log. 11805 N + 0915 V. Tested as 
follows :— 
Observed speeds = 12°71 «- 11°24 8°22 . 11°39? 
Values 0915 V = 1°16380 10284 “F521 10422 
»  Log.N = 18146 17448 1:5980 1:7443 
Log. C = 0720 0720 0720 0720 
Log. E = 30496 .. 28447 ..  2°4221 2 8585 
.°. EB = 2 700 .. 2643 722 
By data = 1120... 722 4. 2648 722 
Differences = a. xs -22 .. 0 0? 


Here again, as shown by the last column, the second 
speed given as 11°24 knots ought to be 11°39 knots. 
Since: by the joint testimony of the two other speeds, 
11°24 knots ought to require 700 indicated horse only ; 
not 722, as said to have been developed for that speed. 
The extra 22-horse has either been wasted on some un- 
known cause, or what is more likely, the real speed 
through the water has been 11°39 knots, and not the 
apparent 11°24 knots. 

For a further conclusive test of this formula, I propose 
to apply it to the very full data of the five set of experi- 
ments made upon the twin-screw despatch vessel Iris, in 
order to exhibit the variations of the values of the quan- 
tities C and c, under the circumstances of the changes of 
her propeller; all so fully explained in papers by Messrs. 
White and Wright, and with all the elements very fully 
given in the Admiralty tables of trial data. 

Formula for H.M.S.S. Iris. 
Log. 4 = ‘7370 + “0711 V. 
"= "5003 + 0700 V. 
“6464 + 0675 V. 


Trial I. 


hero 


ee ‘53 + O707 V. 
ee “7666 + 0625 V. 


And further, to illustrate its application: I note in the 
following table, the special formulas fora large number of 
war ships. I take these from my notes, as calculated at 
various times ; and, although, on revision, they might be 
subject to slight modifications, on the whole, they will be 
found substantially accurate. 

Formule for the following war ships :— 


General furm: Log. 7 =C+cV; or, again, Log. E. 


= Log. CN +cV; 
and, consequently, V = . { Log. = - 
c 


H.M.S.8. Edinburgh. Log. . = 7920 + “0684 V. 


Italian S.8. Lepanto.. ?? 


9 Euryalus .. , = °7575+4°0745V. 
9 Imperieuse.. ,, = °7365+°0771V. 
a Shah .. .. 5, = °7787+°079 V. 
» Opel .. .. 4, = °2681+4°081 V 
9 Heroine -- gs = °0490+-°081 V 
as Hercules .. ,, = °8630+°0826V 
is Warrior... .. ,, = °7715+°0858V 
os Nelson .. .. ,, = °7069 +°0855V 
me Constance .. ,, = °1516+°0865V 
eS Crocodile » = °6577+°0892V 
» Bacchante .. ,, = ‘5077+ °0893V 
ue Northampton ,, = °5388+°1000V. 
se Prince Consort ,, =1°0078 +0575 V. (under 12 knots) 
‘ ai » = °4207 +°1162V. (over ditto) 
- Howe .. .. 4, = °6205+4°081 V. (under 15°28 knots) 
a a «+ «+ 9g, = *3086+4°102 V. (over ditto) 
ae Collingwood » = °6383 +°0814 V. (under 16 knots) 
= *2302+°105 V. (over ditto) 
= *7978 +°0838 V. (under 15 knots) 
9 °° 99 - »  =1°2660 +°05285 V. (over ditto) 
German 8.8. Blitz .. ,, = °1439+-0701V. 


As an example of an application of these figures, let us 
take those for Iris V. and Warrior, and calculate the true 
speeds, corresponding to the trial values of E and N, all 
as given in the Admiralty trial data tables. By the fore- 
going formula we have— 


Spon eee 1 ee. 
For Iris V. V = 0625 { Log. N7 7666 \ 














1 E 
For Warrior. V = ay — VT15 
‘0858 Log N 7715 
and the calculation, in full, as follows :— 
Iris Vv. Warrior. 
Trial speeds .. = 1798 1607 123 14°36 «1217/1104 
Values, Log. : = 18903 17768 1°5560| 20035 1°8090 17186 
Subtract,C .. = “7666 °7666 7666 715 77157715 
Differences .. = 1°1237 1°0102 7804]  1°2820 10375 “9471 
Log differences = 0507 "0044 -1°8973 . 5 0160 -1°9764 
Subtract Log. c = —2-7959 -2°7959 —2°7959] -2°9385 ~2°9835 -2-9335 
~—'} = 12543 1°2085 11014{ 11571 10825 10429 
Vie oe ee © 1798 «1616 = :12°63 14°36 «1209 ~=—«1104 
By data,V .. = 17°98 1607 12%3 1486 «12°17 «11-04 
Differences .. = 0 + 09 0 0 - 08 


These differences on the middle speed in each vessel, 
are excellent illustrations of the subject I have so often 
called attention to, viz., the insufficient way in which the 
speed is deduced by averaging runs taken with and 
against the tidal drift. This is to assume the drift to 
have a uniformly varying rate, when it is known the 
tidal level varies with the time, in a parabolic ratio, and 
the drift must vary inversely in this ratio, also; further, 
it is complicated, in each case, with local considerations of 
areas drained or flooded by the altered levels. The 
speeds thus obtained must be affected by small residual 
errors; which, in this mode of investigation, are concen- 
trated, as it were, on the middle speed, and come out 
either positive or negative accordingly as the residues 
have assisted or retarded the true speed through the 
water. 

To return to the general formula: the meaning of its 
different terms ought to be sufficiently obvious. The 


first member, Log. nN’ simply expresses the logarithm 





of the sum of the pressure upon the pistons, multiplied by 
the length of stroke and a constant ; and might, equally, 





91,010 
the diameter and stroke of the high-pressure cylinder, P 
and p, the mean diagram steam pressures of the high and 
low-pressure cylinders respectively; and 7 the ratio of the 
area of their pistons, In the second member, the first 
term, the constant C, is the logarithm of the actual pres- 
sure on the pistons, when the engines commence move- 


store / : in which f is 


no other thing than the quantity known in mechanics as 
Morin’s constant. Obviously, if C and the value of Log. 


be written, Log. (P + 7p), where d and s denote 


ment—that is to say, C = Log. 


i be known, / is at once given by the simple relation, 
21,010 
d? s 
Log. f = C — Log. . 5 
08. f 21,010 
2 le, in the Iris trials, since 1 es 
> ce my. - = 
For example, in the Iris trials, since Log 21,010 
— 16813, on referring to the table, we see :-— 
Trials.. .. No. I. No. Noth No. IV, No. Vv. 
Values© .. .. «- “7870 5903 “6464 “5048 “T6665 
From each subtract ~1°6813 -16813 —1°6813 -1°6813 -1°6813 
Leaves values, Log. f= 1°0057 “1090 “9051 0130 =: 10851 
Lb. pressure, 
f= 1137 sil 928 $185 12165 


And at any given number, N_ revolutions per 
d?s 
21,010 
absorbed in doing work equal to this pressure overcome, 
at speed of piston. Again, the gross power developed in 

the cylinders is, rey ; 

* ae 

E = $1,010 N (P + rp). 
Or, by Proposition L, Tuz Enaineer, June, 1887, we 
may write: 


minute, 


f N is, necessarily, the measure of the power 


d* 8 


=a1,010 NF Log. “(a - 2) V, 
since, P + rp = f Log. ~1 (a-n) V. 
4 d* 8 ? r 
<*s Seog. N= Log. 21,010 f+ (a-n) V =C+evVv. 


In the notation of this letter, @ and 2 are explained in 
Propositions III. and LV. of the before-mentioned paper 
in Tue Enaineer, and in a variety of letters and papers 
published by me during the last thirteen years. 

Again, in the foregoing papers, we have: 


~ 


Log. N =CU+(a-n)V, 
and, I have formerly shown, for the revolution relation: 
N 
Log. yy = m + nV, 


whence, by adding the members of these equations, 


obviously : 
Log. ~ =(C+m)+aV; 
and Cand m being both logarithms, (C + m) = Log. C m 
Log. 6, suppose! Whence 
Log. E = Log. bV + aV, 
and, by inverse logarithms, 
1 = bV Ing.) aV, 

the equation which I have so often illustrated, and shown 
to be the true form of the Admiralty constant formulas. 
For the reason: The quantity b may be written, with 
Ds m shere Di i = 
“A. = ar» Where Dj and m are 
the two-third power of the displacement and immerged 
mid area, respectively, and A and A! coefficients which 
possess the desirable quality of being constant, for all 
speeds of the same vessel, under the same circumstances ; 
whereas, the usual values, deduced upon the resistance 
equal to square of the velocity hypothesis, present 
extremely varied and utterly contradictory values from 
the same data. And, as has been shown, since Log. C = 


very great accuracy, b = 


d? 8 a E d* 8 , 
Log. 21,010 + Log. f .*. Log.Cm = 108. 91.010 + log.f 
+ Log. m, showing the varied factors of the quantity 
d* $ H j , " 1 7 
b= 21,0105” which, in some of my papers, I have 


named the quantity constant, the other constant a, in 
contradistinction, being named the cntensity constant. 








LitTLe's PATENT RocKING F1reE-BARs.—In the notice of these bars 
which appeared in our last impression, the address of the makers 
was erroneously given as Bow. The sole manufacturers and 
licencees for marine boilers in England and for land boilers in 
Middlesex and adjoining counties, are Messrs, W, J. Fraser and Co., 
98, Commercial-road East, London. 

INSTITUTION OF C1viL ENGINEERS.—On Saturday the members of 
the Birmingham Association of the Students of this Institution paid 
a visit to Kidderminster, and the day was spent in a very profitable 
and pleasing manner, and Mr. A. Comber, the borough engineer, 
having made excellent arrangements, The first visit was made to 
the extensive carpet works of Messrs, J. Brinton and Co. ; then the 
sewage pumping works, the waterworks, and the sewage farm were 
visited. The farm was spoken of in the highest terms by the 
visitors; it was free from smell, and the crops look strong and 
healthy. Mr. Comber and Mr. G. Holdsworth, the chairmen of the 
Drainage and Waterworks Committees, gave some information as 
to the extent and working of the farm, and also with regard to the 
water and sanitary works of Kidderminst:r. and afterwards the 
members were entertained to dinner at the Masonic Hall, Mr. 
Councillor George Houldsworth being in the chair, A number of 
short speeches were delivercd, and the visit was declared to have 
been a most successful one. 

METALLURGICAL DEPARTMENT, K1NG’s COLLEGE, STRAND, LONDON. 
—We are asked to state that there are three or four free admissions 
to the laboratory and to the lectures, obtainable through the City 
and Guilds Institute for the Promotion of Technical Education. 
Inquiries may be addressed direct to Prof. Huntington, at King’s 
College. Work commences this week. The course of lectures is 
designed for all those who in any way have to do practically with 
the applications of metals. It treats of the principles of the 
methods by which metals are obtained from their ores, and the 
means by which they are rendered suitable for the various require- 
ments of the arts, and special attention will be devoted to the 
metallurgical requirements for the technological examinations of 
the City and Guilds of London Institute in metal plate work, 
plumbing, and iron and steel, and for Whitworth scholarships and 
the Science and Art Departments exhibitions. The instruction 
given to each student in the laboratory is regulated by his special 
requirements, 
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FOUNDRY PLANT FOR THE NEW SOUTH WALES GOVERNMENT. 


SIR JOHN FOWLER, K.C.M.G., M. INST. C.E., AND MR. J. V. BALDRY, M. INST. C.E., ENGINEERS; MESSRS. THWAITES BROS., CONSTRUCTORS. 
(For description see page 304.) 
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VARIETIES OF CLAY, AND THEIR _DISs- 
TINGUISHING QUALITIES FOR MAKING 
GOOD PUDDLE.} 


GEOLOGISTs agree in ascribing the origin of clays to the decom- 
position and disintegration of the felspars in granite, gneiss, mica | 
slate, and clay slate, by atmospheric erosion and trituration in | 
water. The argillaceous rocks, from which clays are principally 
derived, are distinguished by a peculiar earthy odour emitted by 
them when breathed upon. Clay beds are due to the deposition 
of water-borne materials at the bottom of estuaries, lakes, or seas, 
and boulder clay is ascribed to glacier action. Any substance 
formed of minute particles of decomposed earthy material, which, 
when worked up with water, becomes plastic or capable of being 
moulded, is commonly calledclay. No natural deposit of absolutely 
pure clay has been found; but the residue, after washing out all 
the impurities from clay, is a hydrated silicate of alumina, which is 
the plastic, and consequently the most important, constituent of 
clay, insoluble in water, and incapable of supporting vegetable life. 
Water combined with the silicate of alumina gives it its plasticity. | 
Part of this water is merely absorbed into the pores of the clay, 
and can be driven off by exposing the material to a temperature of 
about 212 deg. Fah.; but the remainder, which is in combination 
with the clay, can only be removed by a prolonged high tempera- 
ture, as in baking bricks, depriving the material of its plasticity, | 
and causing it to shrink in proportion to the bulk of water ex- | 
pelled. Some analyses of different kinds of clay gave from 46 to | 
66 per cent. of silica, 22 to 38 per cent. of alumina, from 5 to 13 
r cent. of water, small variable quantities of oxide of iron and | 
ime, and traces of magnesia. 
The purest form of clay, containing the largest proportion of 
alumina, is known as kaolin, the name of a mountain in China, 
where a pure white clay is worked, described as a pure chalk-white, 
dull, earthy, unctuous substance. The kaolin found in Devonshire 
and Cornwall is called Cornish, or sometimes China clay. Teign- 
mouth clay, so-called from being shipped at Teignmouth, is as 
free from quartz as washed kaolin, and is believed to be the 
sediment washed down from Dartmoor, which was deposited in a 
fresh-water lake. Some clays are designated by the principal use 
to which they are applied, namely, china-clay, potters’-clay, pipe- 
clay, and fire-clay. The main difference between china-clay and 
ipe-clay consists in the proportion of silica in their composition. 
ipe-clay sbrinks too much in heating to be available for making 
pottery. Potters’-clay includes a variety of clays containing 
considerable quantities of impurities. Fire-clay resists fusion 
owing to the large proportion of silica it contains; thus Stourbridge | 
fire-clay contains 65 per cent. of silica, or nearly 20 per cent. more 
than pure kaolin. Clays are also designated by their colour, as 
red, blue, brown, yellow or ochrey, and variegated clay. e 
colouring matters consist mainly of metallic oxides, notably 
oxide of iron; organic substances also affect the colour. A red 
colour in clay in its natural state indicates the presence of per- 
oxide of iron. A yellowish or brown colour denotes the presence 
of hydrated peroxide of iron in the clay, which, becoming anhy- 
drous on burning, imparts a red colour to the clay. The Dorset 
and Devonshire clays, being free from iron, are white when burnt, 
which renders them especially valuable for pottery. Clays con- 
taining manifest impurities to a considerable extent are designated 
by the terms shaly clay, sandy clay, loamy clay, and marly clay. 
Any soit admixture of clay and lime is iommed & mar]l—clay-marl 
when the clay is in excess, and marl-clay when the lime pre- | 
dominates. Many clays are known by the name of the neighbour- | 
hood from which they are obtained, such as London clay, Oxford | 
clay, Grinstead clay, Wadhurstclay, Weald clay, Kimmeridge clay, 
Gault clay, Poole clay, and others. } 


Puddle is of considerable importance in engineering works for 


| 











1 Abstract of a paper by William Gallon, Assoc. M. Inst. C.E. Minutes of | 
* Proceedings ” Inst. C.E., vol. x¢iv, | 


arresting the passage of water. Some clays, such as the London, 
Kimmeridge, and Oxford beds, are practically impervious to water 
in their natural condition; whilst others offer more or less re- 
sistance to its passage in proportion to the absence of impurities. 
Springs at faults or at the outcrop of clay-beds furnish evidence 
of the impermeability of these beds. Most clays, when free from 
coarse gritty impurities, contain sufficient alumina to become 
ractically impervious to water when worked up into puddle, 
When puddle is protected from evaporation, as is generally the 
case, the admixture of impurities has the disadvantage of 
diminishing its cohesiveness, and consequently its impermeability. 
If, however, puddle is placed so near the surface as to be liable to 
lose its moisture by evaporation or capillary attraction during dry 
weather, the addition of sand may be necessary to prevent the con- 
traction of the mass, and the consequent formation of fissures such 
as occur in clay soils in times of drought. The sand, by diminish- 
ing the cohesiveness of the clay, obviates the rupture produced by 
the contraction of a tenacious mass; and with this object, the 
brickmaker adds sand to clays deficient in silica to prevent his 
bricks cracking when being burnt, and the potter incorporates 
ground flint with his clay to reduce the amount of contraction. 

The general suitability of most kinds of clay for “gee has 
caused an absence of precision in the definition of the require- 
ments for puddle in specifications. The essential condition for 
puddle is that it must be impervious to water; and no special 
purity in the clay is required to attain this result. Tempering 
the clay by working it up with water, so that its original forma- 
tion is broken up and a new arrangement of particles formed, 
with additional water to fill up every pore, is the important 
requisite for the formation of good puddle. It is peculiar that 
puddle, though formed to exclude water, should require water for 
its manufacture. Tempering clay for forming puddle is greatly 
facilitated by exposing the material to the atmosphere, especially 
in winter, when rain, snow, frost, and changes of temperature dis- 
integrate the clay more thoroughly than even grinding it in a pug 
mill ; and the labour of working it into puddle by cutting, cross- 
cutting, poaching it with a tuol, or treading, is materiaily reduced. 
Clays well suited for puddle are opaque and not crystallised ; they 
exhibit a dull, earthy fracture, exhale, when breathed upon, a 
peculiar faint smell termed argillaceous, are unctuous to the touch, 
free from all gritty matter, and form a plastic paste with water. 

The important properties of clay for making good puddle are its 
tenacity or cohesion, and its power of retaining water, which really 
coexist, but are separated to facilitate description. The tenacity 
of a clay may be tested by working up a small quantity with water 
into a thoroughly plastic condition, and forming it by hand 
into a roll about lin. to ldin. in diameter by 10in. to 12in. in 
length. If such a roll is sufficiently cohesive not to break on 
being suspended by one end when wet, the tenacity of the mate- 
rial isample. To test its power of retaining water, one to two 
cubic yards of the clay should be worked with water, by the 
usual methods, to a compact homogeneous plastic condition; and 


| then a hollow should be formed in the centre of the mass capable 


of holding four or five gallons of water. After filling the hollow 
with water, it should be covered over to prevent evaporation, and 
left for about twenty-four hours, when its capability of retaining 
water would indicate its suitability or unsuitability for making 
uddle. In conclusion, the author desires to express his thanks to 
fr. Thomas Winder, of the Duke of Norfolk’s Estates Office, 
Sheffield, for valuable geological information, and assistance in 
consulting geological works for the preparation of this paper. 








WE are informed that Mr. Hollis, general manager of 
the Butterley Company—now the Butterley Company, Limited— 
has accepted an appointment as general manager of the Weardale 
Iron and Coal Company, Spennymoor Durham, and will enter 
upon his new duties at Christmas next, 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
pondents. | 


orres, 


BOILER EXPLOSIONS, 


Sir,—In your number of September 28th I notice a letter from 
**C,” about boiler insurance and the Board of Trade. In his 
tabular statement, Holand is mentioned with a ratio of explosions 
to total number of boilers of 1 to 2315. According to the official 
reports before me, however, the number of boilers and explosions 
were as follows in the last eight years: 





~ ae Number of Number of 
: boilers, explosions, 
oo a 6093 . . « @ 
1883 .. 0 
1884... a Soe oe. os ee) sae 
1885 .. wn os Ma ob ss 04 uc ® 
ee ee le A 1 
ss = ss e : ae oe 1 


Therefore, the ratio is not 1 in 2315 as ‘‘C.” mentions, but 
lin 11,287. The boilers belonging to the Royal Navy, and the 
locomotives on railways are omitted in these reports: if also taken 
into account, the ratio would become still more favourable. Of 
course the above will make a difference in ‘C.’s” conclusions, 
I have only to add, for the benefit of your readers who are not 
acquainted with the fact, that is, the Netherlands Government 
inspection of all steam boilers is compulsory, and no inspection— 
or insurance—companies exist. r. 
Rotterdam, October 4th. 


THE NEW PATENT BILL, 


Str,—Referring generally to your article on patent agents, and 
the letters which have appeared, I think the writers are entirely in 
the wrong in supposing that respectable agents are anxious to form 
a close ring to exclude capable men. They are, I believe, anxious 
only to exclude incapable men, It is useless to deny that an 
experienced and capable patent agent is a man who is of the 

reatest use to inventors, I grant that the abused clause in the 

ill is not framed in the happiest way to attain the desired end, 
There is a great deal of truth in the very temperate letter of 
““M.I.M.E.” on page 208 of your paper of to-day. It seems to me 
that what is needed is an Act giving to the Institute of Patent 
Agents powers with regard to patent agents analogous to those 
possessed by the Law Institute with regard to solicitors, This 
there could be no more objection to than there is to the powers of 
the Law Institute. By such an Act, capable men would not be 
excluded, and incapable men would gradually be weeded out. The 
arguments as to engineers being injured by not being allowed to 
assist inventors as engineers have no real bearing on the question, 
as the clause, even as it stands, does not pretend to prevent engi- 
neers assisting inventors, Let engineers represent themselves as 
engineers, and patent agents represent themselves as patent agents. 
Let engineers asa class have the credit of knowing more about 
engines than do patent agents, but let patent agents as a class have 
the credit of knowing more about patents than doengineers, There 
is in most of the letters which have appeared an assumption that 
inventors are men who have no knowledge of engineering; but the 
majority of inventors are, I think I am right in stating, capable 
men in the class of things to which their invention relates, and do 
not want the assistance of engineers, but of patent agents 
experienced in the law and practice connected with letters patent. 

September 29th. F. 1, P. A. 





Sir,—I think a great many of your correspondents mistake the 
intention of the introducers of the new Patent Bill, when they 
imagine that it will prevent inventors from drawing their own 
specifications or from calling to their assistance an engineering 
friend. I think, if they will read the Bill carefully, they will tind 
that such is not the case, any more than it is the case that it is 
illegal for anyone to draw up their own will or get assistance 
from a friend. I think it will only prevent people who have not 
passed a qualifying examination from receiving fees for drawing 
specifications, Kc. 

Your correspondent ‘‘An Old Inventor” asks, “Shall we not 
have a close guild of eminent firms!” I say distinctly, No, if the 
Bill is passed in its present form, Any person who passes an 
examination as to his knowledge of patent law, &c., to the satis- 
faction of the Board of Trade will be able to practise as a patent 
agent. The same correspondent asks, ‘‘ What space will there be 
for the young man who knows his work and is anxious to please /” 
If the young man knows his work, it cannot do him much harm to 
go in for the examination, which would, of course, be a mere 
bagatelle to so “ first-rate” a young man. He also complains of 
the inefficiency of the ‘‘eminent firm” he did some business with. 
The Bill is intended to get rid of such inefficient firms, or, at any 
rate, to prevent others like them springing up. But I very much 
doubt if the said firm were so inefficient as your correspondent 
believes, else how did they attain their eminence ? 

I trust that someone better able to wield the pen than myself 
will take up the cause of this Bill, and will explain away many of 
the erroneous ideas of some of the “‘large and influential number 
of men” who are your readers. OzMAN, 

London, W.C. 





Srr,—Having carefully read over the article on the above- 
named subject which appeared in your issue of the 2Ist ult., and 
the correspondence relative thereto, permit me to offer a few 
remarks thereon, It would appear, and with all respect to your 
article in question, that you have either misunderstood or failed to 
recognise the salient features or object which is comprised in 
section 1, sub-sections 1 to 5, of the new Patent Bill. These 
clauses are drawn with the object to prevent inventors being 
imposed upon by men of questionable character and doubtful 
qualifications. As the matter stands at present there is no line, 
apart from the moral law, to distinguish an agent who acts 
honourably to his client from one who does not. An inventor has 
all to lose, a dishonourable agent nothing. It will be apparent to 
anyone who will construe the clauses in question benevolently that 
they are drawn to protect inventors, and give them confidence in 
the agent they seek to employ. A proposal which has for its 
object to enforce that which is fair and right between man and 
man can hardly—with a due regard to the meaning of terms—be 
termed ‘‘andacious,” The heading and portions of the matter of 
the article in question appear to suggest that if the particular 
provisions of the Bil! in question become law, it will be ‘‘com- 

ulsory” for an inventor to employ an agent when applying for 
etters patent. I have again carefully read over the clauses 
referred to, but I can find nothing which would appear to me to 
warrant, or even suggest, such a statement. I would respectfully 
suggest that it would have been more in consonance with facts, 
and with the true meaning of the Bill, had it indicated or 
suggested the ‘‘compulsory registration of patent agents.” 

The Bill does not ‘‘attempt to create a species of trades union, 
with legal powers of preventing the public from doing that which 
they are specially authorised to do by the Act of 1883,” There 
does not appear to be a clause in the Bill—a copy of which I have 
before me—to indicate this. What the Bill aims at is to prevent, 
under a penalty, incompetent persons and persons of questionable 
character advertising themselves as patent agents, when in truth 
they are not so, A person who may possibly once or twice ina 
year have inventions submitted to him for his opinion as to their 
scientific aspect, or perhaps utility, can hardly be deemed an 
authority on patent law and practice, ¢ 

It is fo be hoped that the opinions of men who unquestionably 
are patent authorities will be doomed of higher import than the 
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tnf who know com tively little of 
Py that pape ol in question will baceme low. 
Belle Vue-road, Leeds, October 9th, 

[Did our corres ndent ever meet with a case in which an 
inventor lost anything by the employment of a man who had no 
right to the title of patent agent?—Ep. E.] 


patent matters 
azn 





ADAMS'S VORTEX BLAST PIPE, 


§1r,—In your account of the visit of the Society of Engineers to 
Nine Elms you attribute the invention of the vortex blast pipe to 
Mr. W. Adams. As I am the original inventor, and my uncle, Mr. 
Ww. Adams, was co-patentee with me, the entire omission of my 
name is calculated to prejudice my interests; and I beg that you 
will publish this by way of correction, HENRY ADAMS, 

60, Queen Victoria-street, London, E.C., 

: October 5th. 





SOUTH STAFFORDSHIRE MINES DRAINAGE, 


Sir,—In your notice last week of the pumping operations at 
Bradeley you have fallen into an error in stating that the engine 
had broken down, The engine has never broken down, has not 
been repaired, and is as perfect as it was the day it was first 
started. You have made a further mistake in stating that the 
engine has been the cause of the additional expenditure. You are 
aware that such statements are likely to cause considerable damage 
to the reputation of the ‘ei and constructor of the engine if 
they are not contradicted. I hope, therefore, you will give the 
same prominence to this correction that you did to the statements 
in question. I will now give you the facts from which the false 
report is likely to have arisen. The Bradeley engine is one of my 
compound differential engines, made by Messrs. Hathorn, Davey, 
and Co., of Leeds, and is fixed on the surface; it has 52in. 
and 90in. cylinders, by 10ft. stroke, and works two 27in. by 10ft. 
stroke plunger pumps, by means of two levers, to a depth of 400ft. 
from the surface. e water in the “‘ pound” above the pumps is 
kept back and allowed to come on to the pumps only as fast as the 
pumps take it by means of a self-acting valve, regulated by means 
of a float in the sumph. 

Some time agy, either from the failure of the action of the float, 
or from some other cause, a pipe in connection with the pumps 
burst, and before the engine man was aware of it the water had 
risen up the pit above the pumps. He was thereby unable to get 
down to close the float valve. This happened in the middle of 
the night, and the engine man only discovered what was wrong by 
observing that the engine—the surface condenser of which is on 
the delivery from the pumps—was working non-condensing, the 
pumps having lost the water. The engine was not damaged in the 
slightest. Now, Sir, I will ask you to imagine what would have 
happened under similar circumstances to a Cornish engine. The 
load on the piston was 60 tons, and that was suddenly lost by the 
bursting of a pipe, and the engine man only knew of it by finding 
that the engine was working non-condensing. 

The conclusion jumped at was that the pumps had broken down, 
and a report to that effect got into the local papers. I could not 
contradict it, because the oy was full of water, and no one could 
see what had happened. If the commissioners had had the money 
and pluck to have put down reserve pumping power the accident 
would have been of no serious consequence, because the water 
might have been pumped out at once, and the broken pipe replaced. 
As it was they were compelled to have recourse to the old plant, 
quite inadequate for the purpose, and hence the delay and expense 
in getting the water out of the pit and starting the new engine 
again. The broken pipe in question was not supplied with the 
engine or pumps, but whether it was broken because of defect or 
shock I am unable to say ; the failure, however, did not arise from 
any defect in the engine or — 

Since I wrote the above, I have seen the report from which your 
correspondent has taken his information, and I see that he has been 
deceived by misleading statements. 

8, Princes-street, Westminster, 

October 7th. 


Henry Davey. 


FRICTION CLUTCHES, 

S1r,—I have read Mr, Adams’ article again carefully, but I can- 
not yet see exactly where I am wrong, but am quite ready to be 
convinced of an error if I have made one. Referring to figures on 
p. 293, October 5th, if you cause force F to move through a certain 
distance, then p x its distance along CE = F x its distance, since 
the work done must be equal. In Fig. 2, if you move F along BE 
you do a certain amount of work, say = to that done in first case, 
but at the same time points C and D each move along C D against 
the same resistance as in case 1, and move the same distance ; 
therefore, if Mr. Adams is correct and I am wrong, we have gained 
power by this machine, which is absurd. 

Thanks to his lucid style, I can quite see where Mr. Adams and 
myself do not agree. Mr. Adams holds that C D represents force at 
C and D, and BE = F; whilst I hold that C K = forces at C and 
D, and BE=F, Of course my error—if one—is on the safe side. 
In addition, ‘‘ mechanical instinct” tells me Mr. Adams is wrong. 
In Fig. 1 we have force C B acting on B at angle C BE, producing 
a thrust = F, and BD Fs gee as friction in guides, F and BD 
= compounds of CB; BD, observe, acts at right angles with A E. 
In Fig. 2, on the contrary, BD acts at an angle with AE, whilst 
Mr. Adams admits force C B is the same; therefore, must not 
resultant F be greater? If I am mistaken then I have learned a 
good many things wrongly. G. T. PARDOE, 

Govan, October 8th. 





THE DYNAMICS OF A PARTICLE, 


Sirn,—My attention has been called toa letter from Mr. Julius 
in your issue of the 14th, in which my name is mentioned. I have 
not had time to follow this correspondence throughout all its en- 
tanglements, but if I understand Mr, Julius’s opinions correctly, I 
disagree with them in toto. 

100 foot-pounds of work is 100 foot-pounds work, whether 

—— in a second, a year, or a century. Similarly, 100 
oot-pounds of energy is the capacity to perform 100 foot-pounds 
of work, the time occupied depending simply on the manner 
in which the work is ormed. It would be easy to illustrate 
this by simple practical examples, but the meanings of the terms 
are so well defined and generally adopted that it seems needless to 
occupy your space. If the idea of time be introduced, we then 
get the rate at which work is done, usually measured in horse- 
power, 

‘‘Miner’s” original letter did not refer to fan efficiency, but 
clearly eviden that he thought he had discovered a case of 
actual extinction of energy, which is, of course, a natural absurdity. 
The efficiency of a fan is not to be measured by the velocity of the 
effluent air ; in fact, the true office of the taper discharge trunk is 
to reduce this velocity. A note on this point will be found in one 
of my previous letters, HENRY CHERRY, 

Birmingham, October 6th. 





ENERGY. 


Si,—In the letters of some of your correspondents on this 
subject, there seems to be a misconception of the meaning of the 
word “Energy,” or rather a tendency to make it mean more than 
its name implies. The article which appeared in THE ENGINEER 
the week before last would seem to strengthen this idea—to confirm 
the notion that energy ought to imply a rate as well as a magnitude 
or quantity. It is not merely a discussion on the meaning of a 
word, as you will see. You say that in estimating energy we 
should consider not only the wont it is equivalent to, but also the 
rate at which it can do this work. This seems to me to be con- 
founding energy with something of the nature of horse-power— 
which is altogether different, meaning in fact the rate of transfor- 
mation of energy—or the rate of doing work, 





A mass M moving with a velocity v possesses, in virtue of its 
mass and its velocity, an energy or power of doing work equal to 
4 Mv. Note that it could do the same amount of work if the 
mass had no weight. Now I shall endeavour to show that it can do 
this work in any time we like—a second or a century. Suppose we 
make it movea force F—a weight suppose—through a distance h. 
Then the principle of work is that Fi; =4Mv%. What time is 
occupied in doing this work? The retardation—negative accelera- 

? ;, F ; ee 2Mh 
tion iB Consequently h tM F 
Now as long as the original 4 M v? is the same, the product F / is 
constant, so that the smaller F is the greater / is, and still greater 


is the ratio J and vice versd. By varying F we thus can make ¢ 
anything we like. So that although the work F i done by the 
energy of motion 4 M vis always the same, the time or rate of 
doing this work may be anything we please. 

In last week’s ENGINEER you stated that 1 ton falling through 
16ft. cannot do work at the same rate as 2 tons falling through 
8ft. Now, if this means that the energy accumulated in the mass 
of 1 ton by its 16ft, fall cannot do work at the same rate as the 
energy accumulated in the 2 tons by its 8ft. fall, I say it is not 
true, for if the 1 ton weight be made to raise a weight of 1 ton, and 
the 2 tons a weight of the ,/2 tons, they will each do the work of 
16 foot-tons in one second, and are thus doing the same work 
at the same rate. This could scarcely be carried out in an 
experiment, but something like what is roughly indicated in 
the following diagram might be devised:—A mass M is given 

a velocity v on a 


ABort= 


Y p smooth horizontal 
A table. A cord is at- 
——— 7, tached to it, passes 


overa pulley P, and 
is attached to one 
end of a lever L M. 
The other end of the 
lever M is attached 























u Az 2M to a piston a }, 
Fe which moves air- 

tight in a cylinder 

aps4 jC. Now, suppose 

ai! 3 that when the mass 


M is brought to rest 
c the piston has gone 

down toa!l!, The 
work performed is 
easily calculated,and 
ought—leaving friction, &c., out of account—to be equal to 4 M 2. 
Now it is quite plain that by altering the position of the fulcrum F, 
the time of doing this can be--theoretically, at least—made anything 
we please. If the fulcrum is near L the time will be shorter, and if 
near M longer than if it was at the middle point of LM. You alsosay 
that when a force acts in moving a mass—or raising a weight, say— 
the work done by the force is, other things being the same, pro- 
portional to the time of its action. This is not correct. If a force 
F moves a mass M the acceleration of velocity is F -  ‘IEf it acts 
through a distance h, the work done is F/, Hence, Fh = 
Fi4 .e@= on @. Thus we see that other things being the 
same, the work done is proportional to the squares of the times of 
action. 

Would ‘‘Miner” kindly say what he thinks of the following 
attempt to explain his difficulty? Air is flowing through a tube 
which is contracted to half its cross-section at B and D. It is 
supposed to be ina 
state of steady mo- 
tion, so as to have 


ee eee 

A 8 o E 
everywhere taken up 
its final tempera- 
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ture, kc. The ve- 


locity of the air at B and D is twice as great as at C and E. 
‘*Miner” asks what becomes of the energy of the air from B to C 
—as every pound of air at B has four times the energy that it has 
at C? My idea is that when the velocity is taken away from the 
particles of air just — left B, there is, in consequence, an 
impulse or pressure in the direction B C, which forces the air into 
the narrow section D, and thus this impulse or pressure is the 
means of transferring the energy from B to D. When it leaves D 
and comes out in the open air, this energy is, of course, dissipated 
—lost, as we say. 

Some care is necessary as to the units to be used in the formule 
that [ have taken. If we take a foot and a second as the units of 
length and time, and a pound of matter as the unit of mass, the 
unit of force will be the gth (5: th) part of the weight of a pound 
—roughly about half an ounce. If we take a pound weight as the 
unit of force, we must take the unit of mass equal to the mass of 
32:2 (7) pounds. JoHN Cox, C.E., M.A. 

Dalkey, October 9th. 











Sir,-—Excuse my pertinacity, but I am not yet satisfied. I am 
as much averse as anyone can be to formule when they are em- 
ployed as spectacles with no eyes behind them. But as symbols of 


mathematical reasoning such expressions as mass = —, or the 


equivalent, mass into acceleration, = force, or even E = 4 M 2” 
are convenient forms in which the work of centuries is ex- 
pressed, and which save us all the trouble of continually 
using terms which are liable to misconstruction and doing the 
Descartes-Leibnitz controversy over again.- I must try and do 
without formule, it seems, but even under these conditions I must 
demur to your proposition. ‘‘ It isa fact that two tons falling from 
a height of 8ft. cannot do work equivalent to 16 foot-tons at the 
same rate as one ton falling from a height of 16ft.” I do not 
know of a more convenient experiment than dropping heavy 
weights from a certain height upon springs and noting the com- 

ression. At the moment the weight strikes the spring, it will 

ave a certain velocity, which will be reduced to zero at the 
moment of maximum compression of the spring. We can now 
calculate the time employed in compressing the spring and the rate 
at which the work of compression is done. It is evident that if a 
spring be substituted of a more yielding nature, the rate at which 
work will be done will be less; conversely a stiffer spring will take 
up the energy quicker. The legitimate conclusion is that an infi- 
nitely stiff spring would be shattered, asthe rate at which the work 
would have to be done would be infinitely great. We are within 
measurable distance of such ideal conditions when we drop a small 
— of flint into a Bologna jar and find it shattered. I contend 
thatthe rate of doing work can be varied theoretically from intinitely 
great to infinitely small. A bullet flattening itself against a steel 
shield close to the muzzle or expending its energy by cutting its 
way through the atmosphere also suggests itself, 


ctober 6th. MULCIBER. 





COMPOUND LOCOMOTIVES, 

Srr,—My attention has been called to some letters in your 
— asking for data on the working of the Worsdell and V. 

rries’ two-cylinder compound locomotive. In reply, I beg to say 
that I am compiling statistics which will be published shortly. I 
may here, however, state that a properly designed compound engine 
shows an economy in fuel and water of from 14} per cent. to 20 per 
cent. over the ordinary engine. There are over 260 locomotives at 
work, or being constructed for the different railways mentioned 
below, and should your correspondent, in the mean time, desire to 
have information as to the result of this working, no doubt he 
could obtain it from the differant railway administrations, which 
would be more satisfactory than from those directly interested in 





the compounding of the locomotive. Should the above-stated 
economy not be shown, it will be owing to some oversight in the 
arrangement of the compound locomotives, The following is the 
list of railways employing this compound locomotive :—North- 
Eastern Railway, Great Eastern Railway, Bengal and Nagpur Rail- 
way, Prussian State Railways, London and South-Western Railway, 
Alsace and Lorraine Railway, Nizam State Railways, Central Entre 
Riano Railway, Argentine Seoteal Northern, Western of Buenos 
Ayres, Buenos Ayres and Rosario, Saxony Railways, Wurtemburg 
Railway, North-West Argentine, Central Uruguay, Santa Fé and 
Great Southern, Manchester, Bury, Rochdale, and Oldham Tram- 
— R, HERBERT LAPAGE. 
ctober 10th. 





AIR PROPELLERS. 

S1r,—Be so kind as to notice the following:—In answer to Mr. 
Allan Clark, of 118, Gartland-drive, Glasgow, in regard to his 
alleged claim to the air propeller and remarks on the paper con- 
cerning the same, allow me to emphasise that the air propeller is 
not a new invention, it has been used for driving balloons for many 
years, although generally made much too big; the whole novelty 
consists, therefore, in its construction with variable pitch, and 
adaptation for ships, and in pointing out for what reasons it is supe- 
rior to the water screw, that its intrinsic higher efficiency is due to 
the elasticity of the air, &c. Not ona balloon, but when mounted 
on a ship, 75 or 80 per cent. of the winds the whole compass round 
are a gain, and augment the thrust of the propeller when the pitch 
is properly adjusted. Has Mr. Clark pointed this out, as well as 
something concerning the size and shape of the propeller ? 

Aagade No. 4, Copenhagen, H. C. Voer. 

October 8th. 





LOWMOOR COUPLINGS, 


Sir,—Referring to your report of September 21st, on the acci- 
dent on the London and North-Western Railway, near Winwick 
Junction, to the Scotch express travelling about sixty miles an 
hour, in which an axle ofa fish van next the tender broke, and the 
wheels fortunately cleared themselves, leaving the van hanging by 
the screw coupling, I think it only fair to mention the name of 
Lowmoor as the makers of the iron from which the screw couplings 
were made, the use of which evidently saved the train from being 
wrecked, and perhaps great injury and loss of life to the passengers. 

London, October 9th. C. E. 








LAUNCHES AND TRIAL TRIPS. 


Messrs, SCHLESINGER, Davis, AND Co., Wallsend, launched the 
steel screw steamer Alberta on the 4th inst. for Messrs, Leech, 
Harrison, and Forwood, of Liverpool. The principal dimensions 
are as follows:—Length between perpendiculars, 170ft.; breadth, 
moulded, 26ft. ; depth, moulded, 13ft. 4in. The vessel has been 
built to the highest class at Lloyd’s. She has a long full poop, 
topgallant forecastle, and is fitted for water ballast in the fore and 
after peaks, also under the engines and boilers. Accommodation 
for the captain and officers is provided under the poop at the fore 
end, the engineers being berthed at the after end of the engine 
room, and tbe forecastle is fitted up in a neat and substantial 
manner for the crew. The vessel will be rigged as a two-masted 
fore-and-aft schooner, and will be fitted with triple expansion 
engines and steel boiler by the North-Eastern Marine Engineering 
Company, Limited, Wallsend, the sizes of the cylinders being 14in., 
23in., and 39in., with 27in. stroke. 

The steel stern-wheel steamer Santa Rita, built by Messrs. 
Forrestt and Son, of Limehouse, for the Brazilian river service, 
recently went on her official trial trip on the river Thames. The 
trial, we are informed, proved highly satisfactory, the mean speed 
being over 12? miles, and when towing a barge carrying thirty tons 
of cargo, over 114 miles per hour. The Santa Rita is 66ft. long by 
13ft. 2in. beam and 3ft. 3in. deep, and her draught, with full equip- 
ment on board, was only l6in. Her engines are of the compound 
surface condensing type, and indicated 172-horse power. A steel 
twin screw steam launch, also built by Messrs. Forrestt and Son, 
recently went on her official trial trip on the river Colne, and 
attained, we are told, a speed of tenmilesper hour. The launch is 
38ft. over all, and 8ft. beam by 3ft. deep, with 15in. draught of 
water, and is fitted with two pairs of compound high-pressure 
engines, This is the first steel boat that has been built on the 
Colne. 

On the 6th inst. Messrs. Craig, Taylor and Co., Stockton-on-Tees, 
launched an iron screw steamer, the Iviecliffe, of the following 
dimensions :—Length, 281ft. 3in.; breadth, 40ft.; depth, 20ft. Llin. 
The vessel has been built with a long raised quarter-deck bridge 
extending to and including foremast and fore winch, short well, 
and top gallant forecastle. She is fitted with web frame in the 
hold, and has double bottom for water ballast in hold and in peaks 
for about 500 tons. She will be fitted with four steam winches and 
steam steering gear, by Messrs. Rogers and Co., of Stockton. The 
engines, on the triple expansion three crank system, are being con- 
structed by Messrs. Westgarth, English, and Co., Middlesbrough, 
and are of the following sizes :—Cylinders, 22in., 35in., and 57in. 
by 39in. stroke ; two large steel boilers, 150lb. pressure. The 
vessel has been built for Messrs. Douglas H. Morgan and Co., of 
Newport, Monmouth. 

On Saturday last, Messrs. Edward Finch and Co, launched from 
their shipyard at Chepstow two 150-ton steel coaling lighters, built 
to the order of the Admiralty, and on Monday another 150-ton 
steel coaling lighter, being Ne. 54, was also launched to the same 
order. On the latter date also, Messrs. Finch and Co. launched a 
small steamer, named Antonio, built for the Brazilian Coal Com- 
pany, of Rio de Janeiro, to carry thirty passengers. This little 
steamer was launched with steam up, and at once proceeded on her 
trial trip, which, we are informed, was most satisfactory. 

A trial has been made of the Trinity House steamer Argus, 
which Messrs. Day, Summers, and Co. have just converted from a 
paddle steamer into a twin screw. As a paddle steamer her sea- 
going speed was 10} knots, and the consumption of coal 26 tons 
per day. As a twin screw her seagoing speed is over 11 knots, 
and the consumption of coal per day 8 tons. The vessel is now 
fitted with two sets of triple-expansion engines, the diameter of the 
cylinders being 1l}in., 174in., and 30}in., the stroke being 27in. 
She has two steel boilers, 10ft. 6in. diameter by 9ft. 3in. long, and 
the working pressure is 150lb. On the occasion of the trial in 
Stokes Bay on the 26th ult., the average syeed obtained on six 
runs at the measured mile was 11} knots, and the engines indicated 
580-horse power. 

The steamer Euxine was successfully launched from Messrs. J. F. 
Waddington and Co.’s shipbuilding and engineering works, at Sea- 
combe, on Tuesday last, having all the machinery on board, and 
steam up, and complete with all fittings and outfit ready for sea, 
this being the first sea-going vessel ever launched in this port with 
steam up. She is built of steel to class 100 Al at Lloyd’s, for Mr. 
P. G. Lambros for the Mediterranean trade ; her principal dimen- 
sions being 125ft. long by 20ft. beam and 9ft. deep, having com- 
pound surface-condensing engines by the same builders to indicate 
about 170-horse power. The vessel is fitted with topgallant fore- 
castle, and full poop containing saloon and four state-rooms for the 
accommodation of ten first-class passengers, and has also a 14ft. 
radius steam deck crane to work the two hatches. On Saturday 
she ran the formal trial trip on the measured mile, with the owner 
and a large party of friends on board, and attained, we are in~ 
formed, a mean speed of ten knots, being one knot in excess of the: 
contract speed, the engines working without the slightest hitch. 
The owner and the inspecting engineer, Mr. E. C. Gill, expressedi 
their entire approval and satisfaction at the performance of the: 
vessel, and she will leave for her destination abroad in a few days. 
Messrs. J. F, Waddington and Co, have three more steamers in. 
course of construction, including a stern-wheel steamer, which is. 
the largest ever built at Seacombe, 








304 THE ENGINEER. Ocr. 12, 1888, 


—— 








CENTRIFUGAL PUMPING MACHINERY. 


MESSRS. GWYNNE AND CO., ESSEX STREET, LONDON, ENGINEERS. 
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CENTRIFUGAL PUMPING MACHINERY. FOUNDRY PLANT FORGARDEN ISLAND NAVAL | having appeared in the impressions for the 14th and 21st of f 
STATION, NEW SOUTH WALES GOVERNMENT. _ September. On page 282 will be found illustrations of the 


arrangement of the cupola stage and lift, and plan and sections 





* Tue above illustration represents a double set of Messrs. 





Gwynne and Co’s. centrifugal pumps and vertical high-pressure | We now complete the series of engravings of the foundry | of the foundry pit. We now give, on page 301, a plan and sec- 
compound engines combined, the suction and discharge pipes of plant for the Garden Island Naval Station of the New South | tion of the foundry with the plant, and annexed is a perspective 
the pumps being each 24in. diameter, the two sets of machinery | Py 
being arranged, as shown, in one line, and by means of a special i 


coupling, fitted to the main shaft, are so arranged that in case 

of accident or emergency either engine is capable of working 

either pump. As a rule, however, each pump will be driven by its 
own engine separately from the other. The engines are intended | 
to work at a pressure of 120]b. per square inch, and have | 
cylinders of 12in. and 20in. diameter respectively by 15in. stroke. | 
Ihe high-pressure cylinder—steam jacketted—is provided with 

Meyer’s variable expansion gear, with a range of cut off from 

1; to 4 stroke. This fine set of machinery, which we had 

ecently an opportunity of inspecting, is, we need scarcely say, | 
of Messrs. Gwynne and Co’s. usual high finish and design. The 
pumps combined are capable of discharging about 20,000 gallons 
of water per minute, and the engines are sufficiently powerful to 
raise this enormous quantity of water against a maximum head 
or lift of 36ft. This machinery has, we understand, been ordered 
from Messrs. Gwynne and Co, forthe Municipality of Gothenburg 
and is to be erected in connection with the drainage works of 
that city. This firm has madea great quantity of these pump- 
ing engines for the drainage of many cities and towns of import- 
ance, all giving entire satisfaction. 








SARGENT’S AUTOMATIC BELT FASTENER. 





THE accompanying engravings show a new form of belt fastener 
made by Messrs. Adams and Co., Northampton. The engraving 
represents the full size fastener for a belt 24in. wide, and shows 
that it issmalland compact. We have not seen it in use, but are 
informed that it is now extensively used, and that it is specially 
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suitable for cotton belting, as the belt requires no piercing or 
punching, so injurious to belts of this kind. Fig. 1 is a 
section of the fastener; Fig. 2 shows the fastener closed, 
gripping the belt when in position. It will be seen that 
the pull on the belt tightens the grip, and it is a great advan- | 
tage that it admits of the belt being instantly tightened or | Wales Government, as constructed by Messrs. Thwaites Bros., 
slacked. There being no lace or rivet holes, the full strength of | of Bradford. A general description of the plant was published 
belt is retained, and no tools are required to fix the fastener. ' with some engravings in our last impression, other engravings 





view of the casting pit, with one side partly removed for illus- 
tration. On page 302 will be found plan and sectious of the 
core oven and outline view of the loam mill, From the plan on 
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COMPOUND SURFAUCE 


CONDENSING ENGINE, NEW TOOL SHOP H.M. DOCKYARD, CHATHAM. 


MR. A. G. MUMFORD, CULVER-STREET TRONWORKS, COLCHESTER, ENGINEER. 
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page 301 it willjfbe seen that the crane illustrated on page 219 | jacketted all round as well as the bottom and top covers. Vari- | boilers at 601b. pressure, and making its regulated number of 


covers a large proportion of the whole foundry, and that the 
whole arrangement makes a very handy, convenient foundry. 








COMPOUND SURFACE CONDENSING ENGINE. 
NEW TOOL SHOP H.M. DOCKYARD, CHATHAM. 





THE illustration shows a vertical compound surface condens- 


ing engine, manufactured and fixed by Mr. A. G. Mumford, | 


Culver-street. Ironworks, Colchester, in the new tool shop at 
the Chatham Dockyard. To meet the requirements of space 
the marine type was adopted, and for its power it is very 
compact, and occupies the least possible amount of room, The 
cylinders are 24in. and 36in. diameter by 30in. stroke, steam 


able expansion slides are fitted to both cylinders, the high-pres- 


sure being automatically regulated by the governor, and the | 


low-pressure by means of a quadrant link attached to a screw 
; and hand wheel. The crank shaft is of steel, coupled direct on 

toa shaft carrying a fly-wheel 10ft. in diameter and weighing 
seven tons. The main crank shaft bearings are of gun-metal lined 
with white metal, and extra wide wearing surface is given to all 
bearings. The surface condenser is circular and independent of 
| the engine framing, and has 605 square feet of cooling surface in 
the tubes, which are brass, as well as the end tube plates. The 
air pump is fixed vertically at the back of the engine on to the 
base plate, and is worked by means of levers from the low-pres- 
sure piston-rod crosshead. The circulating pump is fixed in 
| the same way, and worked by levers from the crosshead of the 

high-pressure piston. The engine is supplied with steam from two 


revolutions—viz., 80 per minute—indicates 250-horse power. The 
cylinders are nicely lagged with polished teak and brass bands, 
and the engine is highly finished. The trial under steam of 
six hours was run throughout without a hitch. 








For a couple of months Cowpen Township has been 
without any street lighting, owing to a dispute between the Blyth 
Gas Company and the Cowpen Local Board, the former demanding 
a higher price for gas than the Board is willing to pay. On Mon- 
day night a public meeting was held, when the following resolution 
was carried—-‘‘ That this meeting expresses its hearty approval of 
the action of the Cowpen Board in resisting in soable a manner the 
arbitrary demands of the Blyth Gas Company, and urges upon 
them the advisability of adopting the electric light without further 
delay.” 
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THE RACE TO THE NORTH. 


WE are indebted to Mr. Drummond, locomotive superintendent 
of the Caledonian Railway, for the following interesting table. 


It is noteworthy that Mr. Drummond’s engines compen- 


sated for all delays on the remainder of the road. Thus, for 
example, a train three minutes late at Carlisle, on the 8th of 
September, arrived two minutes before time at Edinburgh. It 
will be understood that this table refers to the 8} hours service :— 


Running of the 10 a.m. Express Passenger Train from London (Euston) to Edinburgh (Princes-street), from Carlisle to Edinburgh ; 


also the Times of Arrival of the 10 a.m. Down East Coast Express at Edinburgh (Waverley), during the month of September, 1888, 


West coast. 








East Coast. 





Arrival at Edinburgh. 























Date, Arrival at Carlisle. Departure from Carlisle. Arrival at Edinburgh. 

a Min. | Min. | wim. | Min. ; Min. | Min. : . Min. | Min. 
Sept. Booked. Actual. carly. late, Booked. Actual. early. late. Booked. Actual. early. | late. Booked. Actual. early. | late. 
1 am jam i —- | ses |esjiam; — 8S 6.30 6.29 1 | = | 6.30 64s — | 3 
3 - 4.28 - 1 4.32 | time - 6.28 2] - _ 6.32 3 2 
4 = 4.37 _ 10 _ 4.42 _ 10 _ 6.34 0 ie | — 6.31 _ 1 
5 = 4.27 time — | 4.33 time _ 6.28 2 | — ~— 6.83 —- | 8 
6 - 4.23 time _ 4.32 ’ time _ 6.29 1 - _ 6.55 - | @ 
7 — 4.27 time - 4.32 time _ 6.29 1 _ _ 6.56 _ 26 
8 = 4.30 - 3 -- 4.35 _ 3 - 6.28 2 -- 6.45 _ 15 
10 _ 4.27 time = 4.32 time — 6.28 2 | a _ 6.35 — 5 
ll _— 4.27 time _ 4.32 time - 6.28 2s;-—- 6.37 — -f 
12 -- 4.30 3 ~ 4.37 _ 5 - 6.28 2 | — _ 6.35 as 5 
13 -= 4.27 time = 4.35 _ 8 — 6.28 2 — _ 6.35 —_ 5 
14 _ 4.27 time — 4.338 ,5 — 1 — 6.28 2 | ~ — 6.29 1 _ 
15 _ 4.29 = 2 4%) — 2 _ 6.28 2 _ _ 6.30 time 
17 ~ 4.27 time -- 4°32 | time _ 6.28 2 | - - 6.32 _ 2 
18 4.27 ti me — 4.33 | — 1 = 6.28 2];-—- _ 6 tilme 
19 4.27 time - 4.32 time - 6.28 2 ee 6.29 1 ~- 
20 _ 4.27 time — 4.32 time - 6.28 2 = 6.31 1 
21 4.27 time =e time — | 62 2 6.29 1 = 
22 = 4.31 os a —_— 4.36 — 4 — 6.28 2 | -- —_ 6.31 _- 1 
24 -- 4.27 time — 4.33 _— 1 _ 6.34 rae 4 = 7 36 — 6 
25 _ 4.30 — 3 a= 4.34 ral 2 _ 6.30 time == 6.32 — 2 
26 = Les time — | 432 | , time — | 6.98 2 ae 6.31 a. 1 
27 — 4.27 time -- 4.32 time _ 6.32 aod 2 - 6.30 time 
28 — 4.27 time = 4.32 time — 6.29 1j;—- - 6.30 time 
29 _ 4.30 - 3 — 4.35 —_ 3 - 6.28 2 _ — 6.37 7 

HYDRAULIC PROBLEMS ON THE CROSS- | NOTES ON AERODYNAMICS. 


SECTIONS OF PIPES AND CHANNELS.! 





THE maximum hydraulic mean depth w of a pipe or channel 

bounded by a curved outline is 
wu = 4r (1 + 021722) = 0°6086 +, nearly. 

The hydraulic mean depth of a full or of a half-full pipe of circu- 
lar section is 0°5 r, hence that for a section less by about three- 
tenths of the perimeter of the circle is greater. The area of the 
section of greatest hydraulic mean depth is 2°74142 7? or 0°87169 of | 
the entire circle. If the pipe is nearly horizontal, the quantity of | 
liquid contained in it is proportional to the cross-section, hence a | 
circular pipe under such condition has the greatest hydraulic mean 
depth when it is nearly seven-eighths full, or when the liquid has 
fallen from the full state so as to have its free surface AB the chord | 
of an arc of 102 deg. 33 min. The versed sine of this arc is 0°1872 
D nearly, D being the diameter, so that, for a pipe of 2ft. internal | 
diameter, the greatest hydraulic mean 
depth would be when the surface of the 
liquid had fallen below the top by 4°4928, 
or nearly 44in. As the velocity of the 
liquid is nearly as the square root of the 
hydraulic mean depth, the pipe filled to 
this height would carry liquid with a 
velocity slightly greater than when com- 
pletely full. This conclusion is only true 
when the effective head of liquid is due 
solely to the inclination of the pipe. 
When the level of the liquid within the 
pipe falls, the hydraulic mean depth 
tends towards its minimum value, and its decrease becomes rapid | 
as the arc diminishes; thus, if @ is a very small angle, 


: : sin6\ _r@ e 
waar (i- 5 =" ()-»): j 


ric.l | 





But * = L/z, where L is the length of an arc of a semicircle; 
hence, if the fourth power of @ is negligible, we have u = L@?/12x. | 
Although pipes and conduits for water supply are usually quite 
full, those for drainage purposes are most commonly only partly 
filled with liquid, and the amount of liquid is liable to great fluc- 
tuations. This has led to the adoption for drainage pipes of an | 
oval curve for the outline of cross-section, with the longer axis of 
the oval vertical, and terminated at bottom by an arc of greater | 
curvature than at top. The form of this cross-section suggests an 
inquiry as to how far a curve which has been often treated in iso- 
perimetrical problems would satisfy the conditions for giving a | 
favourable hydraulic mean depth in an open channel with fluctua- | 
ting contents. We have seen that a particular arc of a circle gives 
a maximum for the quotient of the area of the segment divided by 
the perimeter of the arc, and we shall find that there is a particular 
catenary which gives a maximum for a corresponding quotient of 

the area included between its perimeter and its chord. 

The chord of the catenary of greatest area for a given perimeter 
is twice the depth, and the length of the curve is three times the 
depth. The outline of this 
curve is readily shown by | 








a = = attaching a fine chain of 3 

\ / units of length to supports 

Fic.2 | at a distance of 2 units. The 
/ catenary which would give a | 

; maximum hydraulic mean 
depth for an open channel is | 
Xe, er therefore one whose depth is | 
i the radius and chord the | 
D diameter of a semicircle. On | 
substituting the value of a | 
The chord AB = 2CD. found above in the equation | 
The are ADB of the catenary=3CD. for u, we shall find that the 

: hydraulic mean depth of the 

catenary under consideration is nearly 0°31/ or 0°155L, where L is 
the total perimeter of the curve. In a semicircle, the hydraulic | 
mean depth is 47 = L/2z, or 0-159L nearly, hence the hydraulic | 
mean depth of the catenary of maximum area is nearly equal to | 
that of a semicircle of equal perimeter. But a channel formed by | 
the outline of such a catenary would, when the contained liquid | 
falls, not be liable to so rapid a reduction of hydraulic mean depth 
as in the semicircle. 





1 From a paper in the “ Proceedings” of the Royal Society, vol. xliv. 
by Henry Hennessy, F.R.S. “i . 


| incidence is 15 deg. 
| direction of the wind, is 1-2 x sin. 15 x R, where R is the above 
| normal resistance. 





APPENDIX TO THE PAPER ON PROPULSION OF SHIPS 
BY AIR PROPELLERS BY H. C. VOGT.! 


For norma] impact, ordinary atmospheric pressure and tempera- 


| ture 0, the resistance R of the air is R= y A! 2°; A is the area 


in square feet, 1°11 isan exponent, denoting the variation in resist- 
ance due to the size of area; « is the velocity in feet; 7 is a 
coefficient varying with the velocity; v about 25ft. per second, 


; vabout 60ft. per second, 7 = = ; v about 100ft. per 


; ¢ increases constantly with the velocity ; by 400ft. 


pam | 
7™ 500 

1 
second, 4 300 
per second the resistance commences to vary with the cubes of the 
speed, &c. The coefficient 4 is about three times as great, when 
v signifies the speed of the point of effort of a rectangle rotating 
round a side, on aecount of the centrifugal force removing the 
air from the leeward side, as explained in the paper. The enor- 


| mous growth in resistance is due to rarefaction behind a surface 
| with sha: 
| cylindrical cannon balls, the resistance is reduced. 


edges; when a body is interposed, such as with flat 


When air impinges on a surface, like on the wing of a bird, or on 
a close hauled sail, then it is found by direct experiment—see also 
Engineering of the 14th August, 1885—that the lift or thrust, 
perpendicular to the direction of the wind, is 10°5 times greater 
than the resistance in the direction of the wind, when the angle of 
The thrust, or lift itself, perpendicular to the 


It is the rarefaction on the lee side of the 
surface which causes this comparatively great lift or thrust when 
the angle of incidence is small; the air directly striking the wind- 
ward side of the surface would only produce a lift or thrust equal 
to(sine)?R. The relation between thrust and resistance against 


| turning being much greater in air than in water, accounts for the 


thrust of an air propeller being a trifle greater than that of a water 
screw in proportion to the power required, notwithstanding the 
greater velocity of the points of effort of the air propeller. If an 
ai propeller for small scale is found to yield maximum efficiency, 
then it is not difficult to find a similar air propeller for large scale 
which would also yield maximum efficiency. 

The areas for air propellers for similar ships are governed by 
exactly the same laws as ordinary sail areas would be, that is :— 
(1) * = (P)8, where D and d are the displacements of the similar 
ships, A and a their propeller areas. The next question concerns 
the speeds V and v in their respective points of effort. When the 
ships move with corresponding speeds their resistances are propor- 
tional to their displacements, and as A V? and a 2” represent the 
respective thrusts of their propellers, we shall have :- - 


D_AV but on account of the similarity 4 = (2), whereat 


d ae’ 
D_ sD\z . V? s 9, V _ (Dya : 

37 (2) x oy from which (2) _= (7) , being the second 
important relation between the corresponding speeds V and 7 of 


| the points of effort of similar air propellers, 


Suppose we want to find area and speed of a propeller correspond- 
ing to a thrust of 1000lb. by means of the te ler mentioned in 
the first experiment, which gave a thrust of 0°351b. by an area of 
} square foot, and a speed of 30ft. in the points of effort, then the 
formula gives us: 


A _ (1000\2 4 _ op~ 
+= (oa) , A = 28°7 square feet. 


As the large —y must be similar to the smaller, its diameter 
must be nearly 14ft. 

The corresponding speed in the points of effort is found from 

4 = oo) V = 112%, or about 113ft. per second. 

The speed in the circumference is then $ x 113, or nearly 150ft. 
per second, giving nearly 3°6 revolutions per second. But it is, of 
course, only in the case where the small propeller is of maximum 
efficiency that the greater also will have maximum efficiency. 
Still, on account of the increase of the coefficient of resistance, 
and the influence of the size of area, the area and speed found 
would be too great, but other formule, based on the fundamental 
formula, and taking these matters in consideration, can easily be 
constructed, 





1 THE ENGINEER, 28th September, 1888, p. 270, 





| It might perhaps interest scientific men to see these formule 
| connecting area and thrust, applied to nature, . 
Suppose, in two similar birds, the dimensions of one bird to be 
four times those of another, then the volume or weight of the larger 

| will be 4°= 64 times that of the smaller, and the wing area 4?— 1 
| times that of the smaller bird. But wings 16 times larger in area can 
only support a 64 times heavier weight when they are flapped with 


| twice the velocity, or (64)4, when the thrust delivered will be a func. 
tion of 16 x 2?=64; but when the vertical speed of the point of effort 
is doubled, the horizontal speed must also be doubled, to secure the 
same most efficient angle of incidence for the wings of both birds, 


Hence the forward speed of the larger bird must also be 64¢ =2 times 
that of the smaller, As the resistance of the air varies consider. 
ablv more than the square of the speed, the wing area of the 
larger bird will be less than (643, and the horizontal speed 


also 
less than 648 = 2 times the smaller. 








BLAST FURNACES IN GREAT BRITAIN, 
THE following table appears in Ryland’s Jron Trade Circular :— 





Furnaces Bui, FURNACES IN Biast, 














i— ot —) a — y > 
B.:/ By |B, Be B.:/8.-/8./8. 
ENOLAND. 1 g2/ 92/88 co oB/ 28/28) 23 
| an Semi sm Se an Sal Sm | &Z 

za 15/2 2 15 1a 
Cumberland .. -| 55/) 55] 55] 55) 80) 28| 28| 39 
Derbyshire -| 50; 50] 50; 50) 24) 24] 25] 97 
Durham .. .. .. 45) 45/ 45) 45 18/ 18] 19] 99 
Gloucestershire .. .. ..| 8| 8 8 8 1 1 1 
Leicestershire oo os ost BT 8 3 3 3 3 3 2 
Lincolnshire .. + oof QU] QL] 22) 22) 14] 14] lel] 16 
ni FO 4. oe os «| 50] 50] 50) 50| 29; 29] 97| 28 
Northamptonshire .. .. 29, 29) 2 4; 15! 14! 15 
Northumberland .. .. .. ae i 7 7 1 2 8 3 
ae rag es ee 3 3 3 3 2 2 2 3 
Staffordshire, North .. 89, 39; 89, 389; 19) 21) 20; 2 
9 South .. 108 | 108 | 108 1038; 29 31 32) 34 
Shropshire 19; 19) 19) 2 6 7 7 7 
Somersetshire 1 1 1 1 0 0 0 0 
SS belies) as <s 6 6 6 6 1 1 1 1 
Yorkshire, West Riding ..| 40 40| 40 40) 16) 16, 17) W 
2 North Riding .. 103 | 108 | 103, 103) 77) 76) 74, 75 














587 | 587 | 587 583 283 288 | 287 | 209 








Wates. 
North on ve os ce) 80) 10 | 10 «#10 1 2 3 4 
South eo es co oo of MAZ | 117 | 124 | 118 36 40 41 40 
ScoTLanD.. --| 141 | 140/ 140, 140 «84 87! 86) 87 
Total .. . 855 | 854 | 851 | 846 404 417 417 430. 
Total number of furnaces built on September 30th, 1888 .. .. 846 
Total number of furnaces in blast on September 30th, 1888  .. 430 


Decrease in the number of furnaces built since June 80th, 1888 5 
Increase in the number of furnaces in blast since June 30th, 1888 13 


Furnaces built since June 80th, 1888 .. 2. 2. wk ee 4 
Monmouthshire... (3).—Rhymney Iron Co., 3. 
Shropshire .. --(1).—Lilleshall Co., 1. 

Furnaces pulled down since June 30th, 1888 9 


--(4).—Waynes'’ Merthyr Steam Coal and 
Ironworks, 4, 
Staffordshire, South . .(5).—Parkfield Furnaces, 5. 
Furnaces blown in since June 30th, 88 .. 2. ww wk kee - £0 
Ayrshire ++ «-(1).—Eglinton Iron Co., Lugar, 1. 


Glamorganshire .. 


2.2). —Cumberland Iron Mining and Smelt- 





Cumberland. . 
ing Co., 1; Whitehaven Hematite 
Iron and Steel Co , 1. 
Derbyshire .. .-(2) —Sheepbridge Coal and Iron Co., 1; 
Dawes, Geo. (exors. of), 1. 
Durham +» «ss «-(1).—Consett Iron Co., 1. 
Denbighshire . .(1).—Sparrow, James and Son, 1. 
Lanarkshire. . .-(2).—Dixon, Wm. Calder, 2. 
Lancashire .. .. ..(1).—Askham and Mouzell, Iron Co., 1. 
Northamptonshi .-(1).—Glendon Iron Co., 1. 
Nottinghamshire _ ..(1) --Bestwood Iron and Coal Co., 1. 


Staffordshire, South ..(8).—Bradley, T. and Sons, 1; Roberts 
and Co., 1; Whitehouse, H. B. 
and Sons, 1. 
Yorkshire, N. R. - ..(3).—Bell Bros, 2; Bolckow, Vaughan, 
and Co., 1. 

Yorkshire, W. R. ..(2).— Parkgate Iron Co., 2. 
Furnaces blown out since June 80th, 1888 .. 2. 6. wk ce wee 
Lanark shire. . --(2).—Shotts Iron Co., 1; Glasgow Iron 


by A. 
Monmouthshire... ..(1).—Tredegar Coal and Iron Co., 1. 
Leicestershire .. ..(1).—Holwell Iron Co., 1. 
Staffordshire, South ..(1).—Firmstone, W. and G, 1. 
Yorkshire, N. R. —_. .(2). —Tees Side [ron & Engine Works Co., 2. 


Furnaces being built at present time .. .. 6. 6. oe 2s oe «= = Ll 
Carmarthenshire — . .(2).—Anthracite Iron and Steel Co., 2. 
Derbyshire .. .. ..(2).—Staveley Coal and Iron Co., 2. 
Glamorganshire.. ..(2).—Pyle Works, 1; Crawshay Bros., 1. 
Monmou ++ «-(8).—Blaenavon Co., 1; Tredegar Iron and 

Coal Co, 2. 
ee Fg --(1).—Glendon Iron Co., 1. 
Staffordshire, South . .(1).—Willingsworth Iron Co., 1. 
Furnaces being re-built at present time .. 2. 2. oe oe ee oe 4 


Glamorganshire .._ . .(2).— Dowlais Iron Co., 2. 
Staffordshire, South ..(2)—Hingley, N., and Sons, 1; Cochrane 
and Co., 1. 








CHEADLE AND GATLEY Main DratnaGe.—The scheme of Mr. 
J. B. Everard, M. Inst. C.E., of Leicester, has been placed first in 
the competition for the main drainage of Cheadle and Gatley, near 
Manchester; that of Messrs, Brierly and Holt, of Manchester 
and Blackburn, second; and that of Messrs, Landsborough and 
Preston, of Bradford, third. We understood that Mr. James 
Mansergh, of London, was called in by the local board to advise 
them in making the award. The amount of the estimate for the 
successful scheme was £23,300. 


Woop Carvine.—The School of Art Wood Carving, City and 
Guilds Institute, Exhibition-road, South Kensington, has been 
re-opened after the usual summer vacation, and we are requested 
to state that one or two of the free studentships in the evening 
classes maintained by means of funds granted to the school by the 
Institute are vacant. To bring the benefits of the school within the 
reach of artisans, a remission of half fees for the evening class is 
made to artisan students connected with the wood carving trade. 
Forms of application for the free studentships, and any further 
particulars may be obtained from the manager. 


THE SaniTaRY INSTITUTE.—The first meeting of the council of 
this society, which has recently been incorporated, was held at the 
Parkes Museum, on Friday, October 5th. e Institute is founded 
to carry on the objects of the Amalgamated Sanitary Institute of 
Great Britain and the Parkes Museum, Sir Douglas Galton, 
K.C.B., F.R.S., was unanimously appointed chairman of the 
council, and Mr. G. J. Symons, F.R.S., the registrar. H.R.H. the 
Duchess of Albany, and H.R.H. the Duke of Cambridge have 
rag J become members of the Institute. The Marquis of 

ipon, Earl Derby, Earl Bathurst, Viscount Cranbrook, the Bishop 
of London, Lord Ebury, Lord Mount-Temple, and 370 other mem- 
bers and associates were enrolled. An important letter was read 
from the Charity Commissioners, saying that they considered that 
the new institute would prove a powerful means for the diffusion 
of sanitary knowledge, and promising to grant facilities to the 
Institute to deliver lecturesin the various buildings which the com- 
missioners proposed to establish in different parts of London. It 
was decided to hold the Institute’s first examination for local 
surveyors and inspectors of nuisances on November 8th and 
9th. A programme of lectures for the winter session is in course 
of preparation. 
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RAILWAY MATTERS. 


A LARGE quantity of the stock of the North-Eastern 
Railway is about to be fitted with the oil gas light by the Pintsch’s 
Patent Lighting Cee, London, and the same company will 
erect the necessary oil gas works, 


Ay interesting sketch of the development of railways 
in England is published to-day in the uae. It is written by Mr. 
F. McDermott, and with a very good selection of illustrations it 
occupies four pages of the above journal. 


Messrs. Brown, Marsuauis, anp Co., Birmingham, 
have of late despatched some sumptuous railway saloon carriages 
to Buenos Ayres for the use of the Governor. The Buenos Ayres 
Standard commenting upon these carriages, which are cmgheged by 
Governor Damiel and his Ministers to travel about the provinces, 
says:—“! They cost in England £4500 each. The Czar of Russia has 
nothing like them, and the Prince of Wales’ travelling saloon is a 
mere third-class car compared with them.” 


WuereE we should say “plans have been settled and 
preliminary arrangements made,” some American papers would say 
“talk has been completed on an extension of the —— line at 
blank.” Concerning the latter, which is quoted from a contem- 
porary, the Railroad Gazette says :—‘‘ We have little confidence in 
the statement that there has been or ever will be an end to the 
talk about any railroad, but as a hopeful ‘straw’ we print this 
cheerful item. We would gladly keep the phrase constantly set 
up if we could truthfully apply it to about 5000 paper railroads,” 


Ir is stated that the joint companies, the Great Western 
and the London and North-Western Railways, have virtually 
decided to make a new tunnel under Dunmore-hill, on the main 
line from Cardiff to Crewe, which now connects Hereford with 
Shrewsbury and Worcester. At present all down trains have to 
stop for some time before entering the present tunnel, which is 
three miles long, as there is only a single line through it. In the 
working of the new express service of trains running from Bristol 
to the North, vi@ the Severn Tunnel, this is found to be a serious 
disadvantage. Ihe new tunnel would be used for the up service 
alone. 


A CORRESPONDENT of the Z'imes writes :—“ Yesterday 
my son and I travelled by the Underground Railway from Mark- 
lane to Gloucester-road, and my son on arrival there opened the 
door from the inside, and in doing so a valuable ring jerked off his 
finger and fell between the carriage and the platform. We both 
saw it fall, and the station inspector, who happened to be standing 
in front of our carriage door, said immediately, ‘I saw it fall, Sir, 
what is it!’ and remarked, ‘ wait until the train goes on and I will 
get it for you.’ Directly the train proceeded he jumped on the 
line, but no ring could be found anywhere. We waited some time 
and then went bome. About an hour afterwards my son went to 
the station to inquire if the ring had been found, and while there 
the same train entered the station, having been right round the 
‘Inner Circle,’ and, strange to say, on the lower footboard of the 
carriage the ring was found, having travelled the whole distance 
ontheopen board. It seems almost incredible, but it is a fact that 
can be vouched for by many witnesses.” 


In reporting to the Board of Trade on the accident 
which occurred on August 2nd at Dunachton, near Kincraig 
Station, on the Highland Railway, when, as the 12.40 a.m, down 
mixed train from Perth to Inverness was running between 
Kingussie and Kincraig, the twelfth vehicle from the engine, a 
Caledonian close goods van, left the rails, and after running for a 
distance of 500 yards, broke up the road so that the whole of the 
vehicles behind it also left the rails, when upon an embankment 
about 20ft, in height, Major Marindin is unable to state definitely 
the cause of derailment, but he concludes :—‘‘One evil arising 
from the usual make-up of these trains—namely, the cutting off of 
continuous brake power—is prominent in this case, for it is quite 
clear that if there had been such power available the train might 
have been pulled up by the guard, after he saw the Caledonian 
wagon had left the rails, long betore it reached the place where the 
passenger carriages were wrecked, whereas he was powerless even 
to communicate with the driver.” 


At the Bath meeting of the British Association a paper 
was read on ‘‘ Bridge Failures” by Mr, C. Thomson, Commenting 
on this paper the American Railroad Gazette says :—‘* Mr. Thom- 
son finds from actual experience and practical statistics that a large 
number of bridges fail because a broken axle allows a derailed car 
to come into collision with a bridge and knock it down, with the 
general consequence that the train is wrecked, traffic seriously de- 
layed, and last, not least, some lives are lost. The importance of 
having axles of ample strength, well filleted at all sudden changes 
of diameter, has been urged in these columns, and the fact that 
an extraordinarily large proportion of axles fail at or near bridges, 
adds force to our remarks. It is a trifle difficult to understand 
why axles should have a greater tendency to break on bridges, 
but the probability seems to be that the change in the nature 
of the road bed is the cause of the mischief. Brunel always 
believed in laying ordinary ballast over all his bridges, and even 
his Saltash bridge, two spans of 460ft. each, is ballasted through- 
out. His aversion to any special support for permanent way 
appears to have been founded upon reason, and though the 
weight of the ballast considerably increases the dead load on the 
bridge, it seems worth while considering whether the more even 
elasticity of the roadbed would not save many broken axles, while 
the weight of the ballast would add to the inertia of the bridge, 
and thus mitigate the effect of the blows caused by the sudden 
application of the load. As might be foreseen by mechanical 
engineers, Mr. Thomson found by actual test that the strains 
shown by strain sheet calculations for stationary loads were largely 
exceeded when the trains moved at even a moderate speed, and 
Me — by this method the value of a heavy floor admits of 
ittle doubt.” 


In reporting on the accident which occurred on the 
29th July near Thorpe Junction station on the Clacton-on-the-Sea 
—single line--branch of the Great Eastern Railway, when a train 
—consisting of a six-wheeled, four wheels coupled, tank engine 
running chimney first, and five vehicles fitted throughout with the 
Westinghouse brake—from Thorpe for Clacton-on-the-Sea ran off 
the rails when proceeding on its journey, about one and a-half 
miles after starting from Thorpe. Major-General C. 8. Hutéhin- 
son says, this accident must be attributed to oscillation having 
been set up in the tank engine. This oscillation must have caused 
the left leading wheel of the engine to mount the outside or left 
rail of a curve of 33 chains radius, shortly afterwards to drop off 
outside this left rail, and after running about 43 yards in that 
position the other wheels of the engine and those of the three 
following vehicles appear to have Jeft the rails, the engine and first 
two vehicles turning partly over on their left sides against the side 
slope of a cutting, the engine having run fora total distance of 
about 80 yards from the first wheel mark. The oscillation he 
thinks was most probably produced by the condition of the line in 
the curve and cutting near the scene of the accident, the outer 
rail of the curve varying between lin. and 4}in.—for which 
irregularity the ganger of the length is to be blamed—the com- 
mencement of the oscillation may well be ascribed to the combina- 
tion of these two conditions, and its continuance, after having been 
once set up, is to be foundin the nature of the engine, which, 
according both to driver and fireman, is a steady engine on a good 
road, but knocks about on a bad one, the ganger also having 
eg about the way in which it knocked the road about. 
With an engine weighing 38} tons in working order, on a wheel 
base of 14ft., with a boiler having its centre 64ft. above rail level, 
with side water tanks, there would be a tendency to increased 
oscillation when once it had been set up. 





NOTES AND MEMORANDA. 


Last week, the deaths registered in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
182 per 1000 of their aggregate population. 


THE production of quicksilver in the United States last 
year increased from 29,981 flasks, valued at 1,060,000 dols., to 
33,825 flasks, valued at 1,429,000dols. Except 65 flasks from 
Oregon the total supply came from California. The price in 1887 
varied from 36°50 dols. to 48 dols. per flask in San Francisco, 


Tue zine producers’ returns for 1887 in the United 
States show an increase from 42,641 short tons in 1886 to 50,340 in 
1887. The price increased to 4} cents per lb., making the total 
value in 1887, 4,782,300dols. The production of zinc oxide was 
practically steady at 18,000 short tons, valued at 1,440,000 dols, 


A CONTEMPORARY says timber rafts on the Rhine are 
often fully as large and valuable as the monster American log raft. 
Last month a raft went down the Rhine from Mayence to Holland 
which was 725ft. long and 170ft. broad. It carried a crew of 120 
hands, housed in some dozen huts along the raft, and the timber 
was worth £20,000. 


In London, 2413 births and 1352 deaths were registered 
last week. Allowing for increase of population, the births were 
300 and the deaths 106 below the average numbers in the 
corresponding weeks of the last ten years. In Greater London, 
3190 births and 1680 deaths were registered, corresponding to 
annual rates of 30°] and 15°9 per 1000 of the estimated population. 


Tue quantities of open-hearth steel ingots produced 
in the United Kingdom during the half-year ending June 30th, 
1888, compared with the corresponding half of 1887, are as 
follows:—Scotland, 223,192 tons; South Wales, 131,703 tons; 
Lancashire and Cheshire, 39,152 tons; Sheffield and district, 45,500 
tons; North-East Coast, 141,103 tons; other districts, 35,771 tons; 
total, 616,421 tons. Half year ended June 30th, 1887, total, 
405,390 tons. Increase in first half-year of 1888, 211,031 tons. 


From the returns compiled by “ Lloyd’s Register of 
Shipping,” it appears that there were 400 vessels of 698,995 tons 
gross under construction in the United Kingdom at the close of 
the quarter ended 30th September, 1888, The particulars of the 
vessels in question are as follows for 1887 and 1888:—In 1887, 
steamers number 188, gross tonnage 357,490 tons. In 1888 the 
number was 329 of 643,927 gross tonnage. The sailing ships of 
1887 were 61, tonnage 36,850; in 1888 the number was 71, and 
the tonnage 55,068. 


PaPer pasted, gummed, or glued on metal, especially if 
it has a bright surface, usually comes off on the slightest provoca- 
tion, leaving the adhesive material on the back of the paper, with 
a surface bright and slippery asice. The cheaper description of 
clock dials are printed on paper and then stuck on zinc, but for 
years the difficulty was to get the paper and the metal to adhere. 
It is, however, said to be now overcome by dipping the metal into 
a strong and hot solution of washing soda, afterwards rubbing 
perfectly dry with a clean rag. Onion juice is then applied to the 
surface of the metal, and the label pasted and fixed in the ordinary 
way. It is said, by the Scientific American, to be almost impos- 
sible to separate paper and metal thus joined. 


Comparine the returns compiled by “ Lloyd’s Register 
of Shipping” for the quarter ended last month with those for the 
quarter ended 30th June, a considerable improvement is noticeable 
in the shipbuilding industry of the United Kingdom. There is an 
increase of no less than 90,877 tons in the tonnage under construc- 
tion ; and there are now 167 vessels of 351,281 tons, for the con- 
struction of which preparations are being made, as against 82 
vessels of 179,581 tons ‘‘ preparing” at the close of the previous 
quarter. Germany and Spain are just now the chief customers for 
the ships under construction. It should be added that, of the 
vessels under construction in the United Kingdom at the end of 
September, 336 vessels of 614,174 tons, or approaching 90 per cent., 
were being built under the supervision of the surveyor’s of 
“ Lloyd's Register” with a view to classification by that society. 


Tue Statistical Abstract of India, which has just been 
issued, contains an estimate of the present population of India. 
According to the census of 1881, the population of British territory 
was 198,790,853, and of the native States 55,191,742, giving a total 
of 253,982,595. The estimated population of Cashmere, which was 
not included in the census, in 1873 was 1,560,000, of Upper Burmah 
in 1886 3,000,000, and of the Burmese Shan States 2,000,000. The 
yearly increment of the population is at least 4 per cent. With 
these additions, and with allowance for annual increments since the 
census of February, 1881, the population of India in March, 1887, 
would be—British territory 207,754,578, the native States 
60,382,466, giving a total population for all India of 268,137,044. 
Both in British territory and the native States the number of males 
is much larger than that of females, In 1881, in British territory 
there were 101°2 males to 97°4 females, and in the native States 
28°7 males to 26°4 females, and in all India there were in that 
year just 6,013,419 more males than females. 


Wit.iam, Lorp Brereton, estimated in 1675 that the 
total Cheshire make of salt was about 27,000 tons yearly, the weekly 
output of Northwich being 305 tons, of Middlewich 107 tons, and of 
Nantwich 105 tons, This was for the home trade only, In 1732 
the manufactured salt shipped down the Weaver was only 5202 
tons. The output increased steadily, however; and when the 
salt duty was abolished in 1825 the trade received a powerful im- 
pulse. In 1830 the quantity sent down the river reached 312,000 
tons; and ten years later the shipments were 100,000 tons more. 
The next great development of the trade occurred in 1844, when 
the East Indian market was thrown open to English salt. The 
result is marked by the record of shipments amounting to 607,000 
tons in 1850. The extension of the alkali trade was the last stimu- 
lating impulse. This left its trace in the records of 1870, when the 
shipments approximated a milliontons, This amount was exceeded 
in 1875, ood every year subsequently, excepting only last year. 
As the Weaver is only one of the channels for the traffic in 
Cheshire salt—there being canals and railways to convey large 
quantities—these statistics, though indicative of the extent of the 
trade, are not quite complete. 


At the last meeting of the Institution of Mechanical 
Engineers, the Hon. Charles A, Parsons, in reply to a discussion on 
his turbine steam engine, said:—‘‘ Compressed air being heavier 
than steam, the speed of its outflow through the turbine would 
more nearly agree with the speed of the blades, and theoretically 
therefore the resulting efficiency would be rather higher. Forma- 
tion of ice in the passages between the blades, due to the expan- 
sion of the air, would probably be prevented if the air was heated 
to 180 deg. or 200 deg. The clearance between the blades of the 
turbines and the casing in a 50-horse power engine was only 
0-015in., representing a leakage of 15 or 20 per cent., which was at 
present the principal cause of loss. The engine had not yet been 
made condensing; but there was no reason why it should not be 
so used, and the resulting efficiency would probably be very high. 
The actual efficiency of this motor he had calculated to be only 
between 50 and 60 per cent., instead of so much as 80 per cent. 
The cause of the commercial efficiency of the dynamo being so 
high as 95 per cent. was the high speed. The magnetising current 
necessary to keep up the magnetism in these magnets was only 
about 1 per cent. of the total current produced by the machine, 


and the loss in the conducting wire of the armature was only 1 or 
2 percent. The energy required to magnetise and de-magnetise at 
so high a speed the iron core of the armature, although composed 
of very thin iron discs, yet constituted a considerable portion of 
the total loss,” 





MISCELLANEA. 


A NEw twin-serew cruiser, the Baltimore, of 4410 tons 
displacement, was launched at Philadelphia an Saturday last. She 
is expected to have a speed of 19 knots, 


A ure of the late Sir William Siemens, prepared 
under the sanction of the executors by Dr. W. Pole, is about to 
appear among the new books of the present season, published by 
Me Murray. 


THE newly created Local Board fur Wood Green met 
for the first time on the 3rd inst., when Mr. Littler, Q.C., was 
elected chairman. Mr. J. F. Adams was appointed clerk pro tem., 
and it was agreed to ask Mr. Henry Robinson, C.E., of West- 
minster, to undertake the engineering supervision of the district at 
the outset. 


Tue magistracy of Frankfort-on-Maine have called in 
Mr. Robinson, C.E., of Westminster, to advise them as to the 
present and future arrangements of hydraulic machinery for their 
new harbour, and to give his opinion as to the utilisation of the 
river Maine at the Needle Dam for the purpose of obtaining the 
power necessary for working the machinery, 


From Lloyd’s return for the quarter ending September 
30th, 1888, it appears that the number of steamships being built of 
steel has grown from 143 in the third quarter of 1887 to 279 in that 
of 1888, while the iron vessels have risen from 41 to only 49. As 
for sailing ships, the entire increase isin steel—from 10 to 27 ; iron 
craft showing no change, and wood and composite ships a decline 
from 43 to 36. 


Aw unfortunate accident occurred at Parkgate Ironworks 
on Monday afternoon. The company is erecting buildings for steel 
manufacture. While operations were being conducted for the 
removal of an old shed, a travelling crane, which had been used in 
the girder department, struck the gable end, and caused the brick- 
work to fall in upon the men. One was killed outright, and six 
injured more or less seriously. 


Tne Anglo-American Brush Electric Light Corporation, 
referring to their resumption of negotiations with the City Commis- 
sioners of Sewers, mention that their new proposal to the City autho- 
rities now under consideration provides for the electric lighting of an 
area in which the need for a better illuminant has become obvious. 
In the United States, where the electric light has been largely 
adopted for the streets, the police officers testify to its utility in 
the prevention of crime and the protection of life and property. 


WE are informed that Messrs. Thos. B. Jordan and Son, 
of 15, George-street, Mansion House, E.C., mining machinery 
manufacturers, have recently become interested in the extensive 
works known as Truro Foundry, Cornwall, having amalgamated 
with Messrs. F. Dingey and Son, who also have a long standing 
reputation for mining plant. Additions and improvements are 
being made at the above works to enable Messrs. Jordan and Dingey 
to cope with the increasing demand for their machinery, to some 
of which now being constructed, and of novel character, we shall 
probably refer at a future time. 


“ELECTRIC prostration” may be called a new disease. 
It is said to trouble workers under electric light. Severe cases are 
reported from Creusot, France, where an electric furnace is used. 
The light exceeds 100,000-candle power, and the men suffer from 
it, and not from the heat. After one or two hours the workers have 
a painful sensation in the throat, face, and temples, the skin becomes 
copper red, and an eye irritation begins that lasts forty-eight hours, 
the discharge of tears being copious. After five days the skin 
peels off. A contemporary says :—Dark coloured glasses somewhat 
mitigate the effects of this tremendous light, but not entirely. 


Tue following account of a new invention is from the 
St. James's Gazette :—‘‘ The east wind is to whistle and the frost 
is to bite in vain, A portable steam-heater has been invented by 
an ingenious American gentleman. Like all great ideas, it is abso- 
lutely simple. The apparatus consists of a copper boiler with a 
lamp, both enclosed in a nickel case and worn in the fob. These 
are connected with rubber tubes, by which hot water is circulated 
all over the body from top to toe. A slightly enlarged beiler, a few 
wheels, a piston, and a safety-valve will shortly be added. These 
will be worked in connection with a pair of ordinary roller-skates ; 
and the secret of cheap, easy, and rapid locomotion has been solved. 
The Coventry bicycle makers are said to be already considering 
the question of half time, and in the course of the current week it 
is expected that a large reduction will be made in the fares of the 
District Railway and the General Omnibus Company.” 


Ir is pleasant to note the settlement of differences 
between members of our profession and public bodies, and an 
instance of this is contained in a resolution recently passed by the 
Town Council of Durban in respect of Mr. J. F. E. Barnes, M.1.C.E, 
formerly borough engineer, but now assistant colonial engineer. 
Mr. Barnes resigned his appointment because a payment of £500 
for extra services which he considered his due in connection with 
the successful water supply to Durban designed by him was not 
unanimously approved of by the Council, and he was subsequently 
elected to the more important office of Assistant Colonial Engineer. 
The following resolution was conveyed uuder the borough seal: 
‘‘That this Council, in recognition of the very able and zealous 
services of Mr. J. F. E. Barnes, M.LC.E., in carrying out the 
important public works of the borough during the past six years, 
places upon record upon his retirement from the office of Borough 
engineer their very hearty appreciation of those services.” 


A NEw paper called the Fireproofer, published in 
Chicago, has upon its cover an engraving of an enormous building, 
which it calls ‘‘the pride and glory of Chicago,” and says, “‘here is a 
building, the largest in the world, it is said, erected solely by pri- 
vate enterprise, in which are located a palatial hotel of 400 rooms, 
splendid stores, a theatre or auditorium which regularly seats 
5000, and can accommodate 8000, a lecture-room seating 500, and 
100 separate offices, all blended in one construction, and when 
comfortably occupied, harbouring, perhaps, 12,000 people—the 
population of a small city within four walls. The invention of the 
vertical elevator, or ‘‘ lift,” figures primarily as the chief factor in 
the modern architectural revolution, because concealed in it is 
found the practicability of making available to the property holder, 
without cost, his riparian rights, so to speak, to unmeasured space 
above.” Someone recently said in Section G, ‘‘ Canals are in the 
air, so to speak,” but the novelty of the statement is evidently due 
to the Fireproofer. The latter does not say how lifts are worked 
for nothing. 


TuHE cargo of Gellivara ore which entered the Tees some- 
time since for delivery to a local ironmaster, has been duly tested, 
and the result is said to be highly satisfactory. While the ore con- 
tains nearly 70 per cent. of metallic iron, it has only about ‘01 per 
cent, of phosphoric acid, which will be equivalent in the resulting pig 
iron to °02 per cent. of phosphorus. It is understood that several 
more cargoes have been ordered on the strength of this result. 
Whether all the ore to be sent over will be as good as this 
sample cargo, and whether a price can be obtained for the 
pig iron, to cover the high cost of transit from mines to blast fur- 
naces, are questions which time only can settle. Then there 
remains the still more difficult problem of what effect the practical 
working and importation of ore from these enormous deposits in 
Sweden will have on the mining industry of the North of Spain. 
So far the value of Spanish ore does not seem to have been affected. 
But the facts above stated are not generally known, or, at any 
rate, their significance is not yet fully realised. It is clear that 
within a few years, or even months, there may be great and 
important changes in the iron and steel industries. 
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envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

A. J. C.—There is no book of the kind in existence. 

Drepoer.—Messra, Priestman Brothers, of Hull ; Messrs. Jessop and Sona, 
Leicester ; Messrs, Booth Brothers, Rodley, Leeds ; Messrs. W. Simons and 
Co,., Renfrew ; or Alex, Shanks and Sons, Arbroath ; make what you want. 
. R.—We are unable to identify the particular article to which you refer. 
You will find the information you want in the ‘‘ Transactions” of the Insti- 
tution of Naval Architects for the years 1870, 1873, and 1885; in papers by 
Messrs, Rundell and Purvis. 

Stuttus,—The velocity of a piston in any engine is expressed in feet per 
minute; and when the engine is running regularly the speed of the piston 
will be, in a sense, uniform. We fail to understand your question, we fear; 
as you have worded it it savours of the absurd. 

LANGWELL.—Suppose you try to make the calculation for yourself. Multiply 
all the pinion teeth together, multiply all the spur-wheel teeth together, and 
divide the former into the latter ; the result will be the velocity ratio, Your 
sprocket-wheel must make 20°5 revolutions per minute. 
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MEETINGS NEXT WEEE. 

© CHESTERFIELD AND MIDLAND CountiEs INSTITUTION oF ENGINEERS.— 
: © next general meeting of the members of the Institution will be held 
n Chesterfield, on Saturday, 13th October inst., at 2.45p.m. New 
metnbers elected by ballot will be announced. Votes of thanks in rela- 
tion to the Warwickshire excursion will be submitted for adoption. 
following Papers will be open for discussion :—Mr. G, Elmsley Coke's 
Paper, The Dumb Fault.” Mr. Reginald Stanley's paper, ‘‘ Stanley's 

-heading Machine ; its conception, development, construction, and 
capabilities; with some comparisons between its working and the ordi- 
— method of driving headings.” Mr. Joseph Timms’ per, ‘‘ Past 
= Present Methods of Banking Coal at Annesley ; with a brief descrip- 
f i, 0 PP adopted to facilitate the labour.” The 
be lowing paper will be read or taken as read :—‘' A Double-acting Wedge 
‘or Getting (Cox’s Patent).” By Mr L. Clifford Cox, Ravenstone. 
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MARINE ENGINES IN THE NAVY. 


ANYTHING that Mr. F. C. Marshall has to say concerning 
marine engines will be heard with attention, will excite 
interest, and form a subject for reflection. His great expe- 
rience entitles his views to respect; while his skill as a 
designer and builder of steam machinery imparts a special 
value to his utterances. Weare glad, therefore, to find 
that in the inaugural address which he delivered on the 
3rd instant, as president of the North-east Coast Insti- 
tution of Engineers and Shipbuilders, he referred at some 
length to the performance of marine engines in the Navy 
during the recent naval manceuvres. Mr. Marshall does 
not regard with a favourable eye the newspaper corre- 
spondents who accompanied the fleet and wrote about 
breakdowns ; they have, in his opinion, been guilty of 
exaggeration, and made matters appear to be very much 
worse than they were. Mr. Marshall is the first engineer 
of eminence who has undertaken the public defenceof naval 
marine engines, and what he has to say on the subject 
is of great value. We fear, however, that with apparently 
all the will in the world to make the best of things, he 
has not been quite successful. “The conclusion,” he said, 
“to which we must come, if we are to accept all we have 
read lately, is that our fleet is almost worthless, and the 
vessels, and especially their machinery, absolutely un- 
trustworthy, and that this particularly applies to the 
more recently constructed vessels, high-speed protected 
cruisers, torpedo gunboats, torpedo boat chasers, and 
torpedo boats. The machinery of these classes of vessels 
being that which has for many years formed the leading 
part of my daily work, I have taken some trouble to find 
out if the stories were true, how and where the engines 
and boilers failed when put to the stress and strain of 
actual work, and I will ask you to pardon my departing 
from the ordinary form of an address while we look at this 
subject.” 

We shall see in a moment what he went on to say. It 
is necessary, however, first to consider what is the nature 
of the statements which have been made. ‘They are of 
two kinds. The first is that our men-of-war are very much 
slower in reality than they appear to be on paper. The 
second statement is that the engines and boilers are likely 
to break down when they are worked at full power for 
any considerable period. Now, curiously enough, Mr. 
Marshall, who apparently started with the intention of 
disputing both these propositions, admits in the end their 
substantial accuracy. is contention is not that the 
ships failed to do what might be legitimately asked of 
them, but that they failed to satisfy extravagant expec- 
tations. Let us, for example, see what he has to say on 
the subject of speed. “In connection with this question 
I would remark, regarding Admiralty contractors’ trials, 
that muck has been said as to their uselessness and un- 
reliability. I cannot concur in such an opinion. They 
are of the utmost value in ascertaining maximum results 
for purposes of comparison of both ships and machinery, 
but they are much misunderstood and sometimes misap- 

lied by officers in command. For instance, we read that 

1.M.S. Mercury madea passage of 300 miles in seventeen 
hours, or nearly 18 knots per hour. Now this was never 
intended. It is true that in her trials she made 18} knots. 
The captain, knowing this, did his best to realise it when 
on service duty, and she did her work well without 
mishap up to 18 knots, but her real sea-going speed is 
16 knots, and to that she should have been kept. Con- 
tractors’ trials, as required by the Admiralty, are emer- 
gency trials under forced draught pressure of 2in. of water, 
but the full power at sea for continuous running is con- 
sidered to be that due to an air pressure of a quarter to 
half inch of water—that is, in most ships, about double 
the funnel draught—and at this rate there can be 
no question the engines and boilers of our warships 
could be as safely worked at their sea-going full 
power as any merchant vessel for as long a time as 
their coal supply lasted.’ Here is a most impor- 
tant admission. The Mercury is put forward to the 
world when the Navy Estimates are brought up as 
an 18-knot ship. On her trial trip she did 18}. Seeing 
how rapidly the power augments with the speed, it is 
not too much to assume that an 18-knot sea speed could 
be maintained. Now we are told, however, that her true 
sea speed is 16 knots only. Let us see what this means. 
We do not know precisely the power exerted by the 
Mercury on the measured mile, nor for our purpose does 
it matter. Let us suppose that 6000-horse power sufficed 
to drive her at 18 knots. If the power varies only as 
the cubes of the speeds—and it varies really in a much 
higher ratio—then about 4000 would suffice to drive her at 
16 knots. It follows from this that a deduction of at least 
33 per cent. must be made from her performance on the 
measured mile in order to arrive at the true power at which 
she can be safely worked. We do not find fault with the 
machinery as a consequence; but we do find much fault 
with those who have carefully concealed this truth, not 
only from the general public, but from the very captain 
of the ship. Thus, instead of having in the Mercury a 
splendidly fast dispatch boat, we have one of very 
moderate speed, which can only be hurried with risk ofa 
breakdown. So far we do not think that Mr. Marshall 
has made out a very strong case against the newspaper 
men. But let us see whether Mr. Marshall has not fallen 
into the same mistake himself, as that with which he 
charges the captain of the Mercury. “It may be interest- 
ing and useful,” he said, “to compare the magnificent per- 
formances of two vessels recently added to our Royal 
Navy, H.M.S. Sanspareil, and one with which we are 
more immediately associated, H.M.S. Victoria, the 
machinery of which vessels was supplied by Messrs. 
Humphrys, Tennant, and Co., of London, with the per- 
formances of the Cunard liner Etruria, of similar power, 





and the Elswick cruiser just mentioned. The contract 
power of the Sanspareil and the Victoria was originally 
intended to be 12,000 horses, but on their trials, con- 
ducted by Mr. Robert Humphrys--perhaps under the 
stimulus of a handsome cape attained a maxi- 
mum power of 14,500 horses on a weight of 1100 tons, the 
heating surface of the boilers being 20,000 square feet 
and the grate surface 690 square feet. In relation of 
weight to power the comparison therefore will stand as 
follows :—The indicated horse-power of the Etruria is 
14,700, and the weight of her machinery, including water, 
1800 tons, that is, 8°2 I.H.P. per ton; that of the Victoria 
is 14,500, the weight of her machinery, 1100 tons, or 13°1 
1.H.P. per ton; the Elisabeta is 5000 I.H.P., the weight 
of her machinery is 250 tons, or 20°0 I.H.P. per ton. 
Similar machinery, with locomotive boilers, would give 
24-H.P. to the ton.” 

We shall say nothing about the Elisabeta. The Etruria 
is up to the present the fastest steamship in the world, 
and judging by her recent performances, there is no 
reason, we think, to doubt that her engines indicate for as 
much as six days at a time 14,500-horse power. As her 
machinery, including water in boilers, weighs 1800 tons, 
this gives the horse-power as 8°05 per ton—say 8-horse 
power to the ton—instead of 82 as given by Mr. 
Marshall. Assuming that what is true of the Mercury is 
true of the Victoria—and Mr. Marshall gives us no hint 
to the contrary—her real power is not 14,500-horses, but 
one-third less, or 9667-horse power, and the weight of her 
machinery, &c., comes out nearly at the rate of 8°78-horse 
power to the ton, which is by no means so far behind the 
Etruria as Mr. Marshall’s figures set forth ; and it is to 
be borne in mind that the Etruria has common compound 
engines, aud no forced draught. If her engines were 
tripled she could, without doubt, dispense with one boiler, 
if not two, and in that case her machinery would be 
actually lighter than that of the Victoria. We are not 
underrating the merits of the Victoria’s engines. We 
are simply pointing out that it is a most vicious system to 
base an estimate of the merits of a marine engine in the 
Navy on the results of a trial trip performance. In one 
place Mr. Marshall, although not in so many words, admits 
this, and the next moment he falls into precisely the same 
error himself. 

So much concerning the want of speed in our ships 
Now let us see what Mr. Marshall has to say concerning 
breakdowns. “ There is,” he said, “a great tendency to 
credit a system with failure in consequence of a necessary 
attention to adjustment or a defect in detail, which does 
not in the slightest degree affect the principle on which 
the system is based. It was unreasonable to expect that 
a considerable number of ships should be rapidly commis- 
sioned, with engine room complements to a large extent 
strange to the ships, a large proportion of the stokers 
freshly entered and untrained to sea-going duties, without 
the machinery requiring adjustment in its bearings, 
glands, &c., to make them fit for continuous steaming. 
Yet any stoppage for adjustment of any of the many 
hundreds of bearings has sometimes been reported as a 
serious detriment to the efficiency of the ship. It cannot 
be too clearly understood, and should go forth from an 
Institution composed as this is of practical engineers, that 
incidents of this nature are inevitable to any and every 
kind of machinery or set of engines. It is only by con- 
tinuous working, voyage after voyage, that our Atlantic 
liners have secured that immunity from accident or 
stoppage in mid-ocean for which these triumphs of 
engineering and naval skill are so justly celebrated.” 

Mr. Marshall has evidently not read with any care 
what has been said concerning our: ships during the 
manceuvres. One would imagine that nothing more 
serious had occurred than the burning of a stuffing-box 
packing or the temporary heating of a main bearing. 
The failures reported were of a far more serious nature 
than these, but even these are vexatious enough, and 
might be avoided. We do not wish to be understood to 
assert that the failures were due to bad workmanship or 
design in the engines. We believe that all that could be 
done under the circumstances is done by the great firms 
who make our marine engines; but we assert now what 
we have often asserted before, that the naval men 
do not give the engineer a fair chance. They are con- 
tinually demanding lightness. They are continually ask- 
ing for extravagant power, and do not give sufficient 
room in the ship. We can of our own experience hame a 
big, comparatively modern, twin-screw warship in whose 
engine-room it is next to impossible to find a place to put 
down the cap of a main bearing if it is taxen off. It 
would be impossible to give our readers an adequate idea 
of what the engine-room of some modern man-of-war is 
like by writing about it. It must be seen to be appreciated. 
We endorse every word that Mr. Marshall has to say in 
the way of deprecating the Admiralty practice of putting 
strange engineers into a ship, and then telling them 
to drive her full speed at once. “So much,” says Mr. 
Marshall, “depends on the ‘human factor’ in all ques- 
tions of this nature that it is very doubtful if the present 
system of running warships at their most economical rate, 
which is very slow, when on their passages from port to 
port, is at all a wise one. Clearly what is wanted is that 
the engineer officers of all grades should be made as 
efficient as possible, and the most advantageous course 
to this end, even from an economic point of ' view, seeing 
that frequent manceuvres are very costly to the country, 
would be that all our warships should make their passages 
at full speed, so as to accustom the engine-room and 
boiler-room staffs to all the exigencies and requirements 
of working their engines and boilers at full power and 
speed.” 

The unpleasant suggestion will intrude itself that 
marine engineering in the Navy is regarded by only 
too many people as a sham. It is perfectly under- 
stood that if a set of machinery will run for six hours 
at full speed, all that is needed has been accom- 
plished. In the whole course of their lives these engines 
will never again be driven at that speed. A pleasant 
fiction exists, however, that they could be so driven if 
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wanted, not for six hours only, but for six days. Every- 
one behind the scenes knows that this is a fiction, but very | 
few people have the courage or the will to say as much. | 
The thanks of the country are, we think, due to Mr. | 
Marshall for his frank and outspoken utterances on this 
point. 


IRRIGATION IN AUSTRALIA, 


Drovcut is the great curse of the agricultural and 
pastoral industries of the Australian Colonies, destruction 
of crops and live stock from this cause being the rule 
rather than the exception during the hot period of the 
year. Even this season, in July and August, when the 
floodgates of the heavens were opened over Europe, the 
crops and pastures of the Antipodes were being scorched 
up, and thousands of sheep were perishing for the lack of 
food and water. Under such circumstances it is not 
surprising that two of the Colonial Governments, those 
of Victoria and South Australia, have at last made 
arrangements for great experiments in irrigation. The 
wonder is that they did not launch out in this direction 
years ago. Some small attempts have been made, with 
more or less success, by a few private proprietors or lease- 
holders, but not, as a rule, with sufficient engineering 
knowledge and skill. Now, however, two tracts of land 
on the banks of the river Murray, 250,000 acres each, 
have been granted to Messrs. Chaffey Brothers, 
Canadian engineers, who have had successful experience 
in the irrigation of large tracts of country in California, 
in order that they may establish irrigation settlements. 
The conditions under which the two grants have been 
made are practically identical. Messrs. Chaffey have 
undertaken to expend £10,000 during the first twelve 
months, £35,000 during the first five years, £140,000 in 
the second five years, £75,000 in the third period of the 
same duration, and £50,000 in the fourth ; £300,000 alto- 
gether in twenty years. The money is to be expended in 
irrigation works and plant, agriculture, horticulture, the 
making of roads, railways, bridges, and other improve- 
ments, the establishment of a fruit-preserving industry, 
and in other ways calculated to establish a successful 
settlement. The contractors are prohibited from dis- 
posing of more than 160 acres of land in one lot, the 
object being to provide for a large number of settlers 
who will make a living by fruit-growing, as a rule, rather 
than by ordinary farming. The rights of diverting water 
from the Murray River are ample, though stringent con- 
ditions are laid down as to the number of cubic feet per 
minute that may be taken in each month of the year, so 
that the interests of landholders and others dwelling near 
the river below the settlements may not be injured. The 
Victorian deed, which was signed about a year ago, 
authorised Messrs. Chaffey to enter into the imme- 
diate occupation of 50,000 acres, while the South 
Australian agreement, only recently signed, makes 
a similar arrangement as to 30,000 acres. Each of these 
tracts of land is to form an irrigation settlement com- 
plete in itself. The plans of the two settlements, as 
finally surveyed, have been prepared, including arrange- 
ments for a town in each. The Victorian town and the 
tract of land around it is named Mildura. It is about 
500 miles from Melbourne, down the river Murray, but 
can be reached more easily by immigrants, we believe, 
vid South Australia. The other town and settlement are 
named Renmark, the situation being about 140 miles 
distant from Mildura. A considerable area of land is 
now ready for occupation at Mildura, and the town is 
being constructed. As long ago as March last there were 
270 persons in the settlement, and there had been sold 
1610 acres of agricultural and horticultural lands, 458 
town lots and 54 suburban lots. Two newspapers have 
already been started in the town, one under Messrs. 
Chaffey’s control, and the other an independent paper, 
which represents their critics and the settlers who 
are not disposed to be satisfied with everything that 
is done by the great contractors. But little has 
been done at Renmark at present; delay in the 
starting of the works having been occasioned by the 
slowness of the South Australian Government in finally 
settling the terms of the agreement. We shall therefore 
confine our remarks to the Victorian settlement, merely 
remarking that the soil, climate, arrangements, and terms 
of sale are alike in the two places. The climate is admir- 
ably suited to the production of grapes and other fruit of 
various kinds, and the soil is well adapted for irrigation, 
although there are some difficulties in conveying the 
water, owing to the porous character of the soil. The 
common agricultural land is offered, with irrigation rights, 
at £15 an acre, and plots suitable for fruit at £20. Con- 
sidering that, previous to irrigation, the land was probably 
not worth £2 an/acre, these prices seem high to start with, 
the place being far from a market and without a railroad. 
Presumably, however, the Australians who purchase know 
what they are about, and if Messrs. Chaffey can find cus- 
tomers, it is not for outsiders to find fault with their prices. 

Most of the details given above, and many more 
besides, are to be found in a handsomely bound and illus- 
trated volume entitled “The Australian Irrigation Colo- 
nies,” compiled by Mr. J. E. Matthew Vincent, and 
published by Messrs. Chaffey Brothers, of Queen Victoria- 
street, London, Melbourne, and Adelaide. To readers 
who desire to learn something about the system and 
works of irrigation, it is a most disappointing book, that 
part of the subject being entirely avoided. Mr. Vincent 
tells us a great deal about the wonderful things that may 
be done by the settlers, but next to nothing of what 
Messrs. Chaffey have done and are doing, and nothing at 
all about their method of doing it. He enters at great 
length, too, and with tiresome repetition, into various 
details which have no immediate connection with his 
subject, such as the general resources of the Australian 
Colonies, and Messrs. Chaffey’s operations in California. 
It is proverbially easy to make profits on paper, and Mr. 
Vincent has no difficulty in presenting an attractive pic- 
ture of the wealth to be obtained by the production of 
fruit, partly for cousumption in Australia, and partly for 





export to thiscountry. It is possible that his dreams will 


be realised, and we hope they willbe. At any rate, as the 
book was prepared to attract persons tothe new settlements, 
the compiler had to give a pleasing picture of their pros- 
pects. For actual information about the Mildurasettlement 
and the work done upon it, however, we prefer to glean 
facts from a Report presented to the Agricultural Bureau 
of South Australia, in June last, by Mr. Stewart Murray, 
chief engineer of water supply to the Government of 
Victoria. Mr. Murray’s visit was made in March, and 
his records of progress are now, of course, out of 
date; but his description of the system of irrigation, and 
the various arrangements of the settlements, holds good. 
At the time mentioned, nineteen miles of main channel, 
in five lines, four of whieh start directly from the river, 
had been permanently surveyed. These channels are laid 
out ona uniform grade of Gin. per mile, the bed widths 
varying from 15ft. to 25ft., the slide slopes being two 
horizontal to one vertical, and the normal carrying depths 
generally 3ft. Trial surveys had been made of twelve miles 
of additional channels, but of none of the distributories, 
though they were planned. They are for the most part 
to be small channels fed from the mains, but in some 
cases pipes have to be used. The lines of main channel 
surveyed up to March last provided for the watering of 
about 25,000 acres. The average cost of these channels 
15ft. wide at the bed, is about £320 per mile for earth- 
work only. The clearing of the sites of channels 
was done by day labour, costing about £35 per mile. 
The machinery and plant on the ground include a 
pumping barge, adapted to drive two 20in. centrifugal 
pumps (Tangye’s) two steam force pumps, and a Gin. and 
an 18in. centrifugal pump. The whole of the water for 
irrigation will have to be pumped from the varying level 
of the surface of water in the river to the level for 
delivery into the main channels; and some will have to 
be pumped twice to supply high-level areas. A good deal 
of objection has been raised in Victoria to the plan of 
pumping large volumes of water; but Messrs. Chaffey do 
not deem the cost of pumping to be a serious item in 
the expenditure, and Mr. Murray seems to consider it 
unavoidable. To irrigate any considerable portion of the 
Mildura area by gravitation, he says, including the con- 
struction of a weir on the river, with the long channel of 
conveyance thence to the settlement, would cost more for 
interest on capital and maintenance of works than the 
cost of pumping. The machinery for the preparation of 
the land includes four engines—three of them traction 
and one portable—a digging machine, steam cultivator, 
steam plough, ditch-digging machine, and large steam 
harrow. Up tothe beginning of March Messrs. Chaffey 
cleared the land and steam-cultivated it to a depth of 
18in., free of charge to purchasers; but since then they 
have only done the work by contract. A good deal of 
work in roadmaking, bridge construction, fencing, and 
building had been done when Mr. Murray was at Mildura, 
and progress since has been rapid. 

We have already stated that the purchase of land at 
Mildura includes water rights, but it also includes a pro 
rata responsibility for the expense of maintaining and 
carrying on the irrigation works. In fact, each purchaser 
becomes a shareholder in the Mildura Irrigation Com- 
pany, to which corporation Messrs. Chaffey Brothers hand 
over each section of the works on its completion, to be 
held in trust for the settlers and to be worked at their 
cost and for their benefit. Messrs. Chaffey do not actually 
undertake with purchasers to carry out any other works 
than those in existence at the time of sale, except that 
they are bound to bring water to the highest point in 
each plot of land sold. But it is to their interest to act 
liberally, not only because they hope to have other irriga- 
tion settlements to manage, but also because they have an 
interest in the unsold portions of the Mildura settlement. 
Mr. Murray reports favourably on the soil generally, and 
says that purchasers have come forward much more 
readily than could have been expected at an early stage 
of the proceedings. Some orange groves, vineyards, and 
fruit orchards have been planted, and while the trees are 
growing, culinary vanuaihes and other crops will be 
cultivated. The experiment is being watched with great 
interest in Australia. If it proves remunerative to the 
settlers, there is no doubt that similar undertakings will 
be hereafter carried out on an extensive scale in all parts 
of the Continent, thus increasing its wealth-producing 
capacity in an incalculable degree. The most serious 
obstacle to success which has at present appeared 
arises from the porous character of the soil reli 3 which 
the main channels have to be carried. Last year the 
Irrigationist, which from Messrs. Chaffey’s point of view 
may be styled the opposition paper of Mildura, reported 
that for several days a full stream had been pumped into 
one of the main channels, but that the water could not be 
made to flow more thana mile or so, “ owing to the porous 
and leaky nature of the soil, which allowed the water to 
percolate so rapidly as to exhaust the whole stream 
pumped.” The journal in question added :—“ With this 
new difficulty, which the Messrs. Chaffey did not appear 
to foresee, it is probable that another planting season will 
be lost to the settler.” The Queenslander, commenting on 
this report, says:—“ From personal knowledge of the soil 
on the Lower Murray River, and considerable experi- 
mental experience in garden irrigation there, we feel sure 
that this rapid absorption of water by the soil will be a 
constantly recurring difficulty to the landowners at 
Mildura.” As we have not seen any mention of the 
difficulty in Australian papers of a later date, we trust 
that the report in question has proved a false alarm, or 
that the failure of one channel has not been as serious a 
disaster as it was represented to be. Messrs. Chaffey’s 
spirited enterprise deserves to succeed ; and we hope that 
it, and many like it, will prove successful, not only from 
an engineering point of view, but also financially, to the 
—e the settlers, and the people of Australia at 
arge. 


THE MEASUREMENT OF ENERGY. 


WE publish two letters in another page criticising an 
article on “Energy,” which appeared in our impression 








for September 28th, page 265. These letters show how 
easy it is to make mistakes concerning dynamical ques- 
tions. The purpose of our article on Energy was to 
Lv 
2 
discretion and a clear understanding of what it meant, 
“ Mulciber” appears to think that we are impugning the 
accuracy or sufficiency of the formula. As a matter of 
fact, we do, and have done, nothing of the kind. It is in 
every respect trustworthy. What we have said, and 
what we now repeat, is that it must be used with a dis- 
tinct comprehension of what is meant by the word 
energy. That is defined in most, if not all, text-books as 
“capacity for doing work,” but it is not always clear in 
what way the word “work” is used. In one sense, we 
and our correspondents are in the closest possible agree- 
ment. The points of disagreement are more apparent 
than real, and we venture to think that a few words of 
explanation will prove this. 

M v? 


enforce the necessity of using the formula E = “ with 


The formula E = expresses amounts of energy in 


¢ 
terms, not of time, but of distance or space, and rightly so, 
It takes no cognisance of the time in which the energy is 
expended. Thus, for example, a clock weight weighing 
101b. is wound up through a height of 5ft. in half a 
minute. Its energy then represents 50 foot-pounds, and 
it may take a week to expend this energy. This in no shape 
or way affects the truth of the statement that its energy 
of position is 50 foot-pounds. So far, we have one deti- 
nition of energy; that is, capacity to overcome a resistance 
through a given distance without regard to time; that is to 
say, without regard to rate. Mr. Cox, of course, does not 
dispute this; but he goes on to assert that the weight 
thus raised can give out its energy, not only at an ex- 
tremely slow rate, but at any rate we please. Here we 
join issue. He and “ Mulciber” confound time of action 
with rate of action. Let us suppose that a weight of 10 1b. 
is raised to a height of 16ft., and then suffered to fall to 
the ground. It will occupy in falling 1 sec. The energy 
of gravity is unable to move it at a greater velocity. The 
speed of the weight when it reaches an obstacle on 
which it has to do work—say, to use “ Mulciber’s’ 
illustration, a spring to be compressed—is 32ft. per sec, 
Now if the space through which the spring is to be com- 
pressed is 1ft., the compression can be effected in 4 
of a sec, and in no shorter time. That is the 
maximum rate possible. For the rate at which the 
weight will traverse this particular foot of space is 
a mean between 32ft. per second and Oft. per second, 
which is 16ft. per second ; and inasmuch as the distance 
traversed is 1ft., the time must be ,); of a second. All 
this we have explained before, as Mr. Cox will see if he 
takes the trouble to turn to page 266. In the same way, 
if we allow a weight to fall from a height of 8ft., the 
maximum rate at which it can perform work through a 
distance of lft. will be approximately 114ft. per second. 
If we cause the first weight to expend its energy in one 
half j; of a second, we must double the resistance and 
reduce the space one half. In other words, set up a 
totally different set of conditions. Even then the rate 
at which the work is done is the same as before, be- 
cause Gin. traversed in A; of a second is the same rate 
as lft. traversed in jk of a second, just as 88ft. per second 
is at the rate of 60 miles an hour, It is of course mathemati- 
cally possible to expend the energy of a falling body in any 
time we please, but only by altering the distance and the 
resistance. When the distance and the resistance remain 
constant, the rate at which energy can be expended by fall- 
ing bodies will depend on their striking velocities; that is 
to say, the velocity which each has at the time it begins to 
do work. The term - is solely intended to give the 
height from which the bear with a velocity v has fallen 
in feet, and to use the formula E= ¥ “ 
energy of moving bodies we ought always to express the 
results in pounds or tons moved through a foot. If, in 
addition, we wish to express, as is sometimes done— in deal- 
ing with artillery questions, for example—the horse-power, 
we can no longer content ourselves with distance alone. 
We must take into account the rate at which the energy is 
expended ; and if we do this, it will be found that, as we 
have shown, the horse-power of two tons freely falling 8ft. 
is not necessarily the same as that of one ton falling 16ft. 
Mr. Anderson, in “ The Conversion of Heat into Work,” 
gives the energy of the shot of a 10in. gun as 15,285 
foot-tons, The travel of the shot in the gun is 26ft. The 
muzzle velocity is 2100ft. per second. Consequently the 
average velocity of the shot will be 1050ft. per second, or 
63,000ft. per minute. If now the 15,285 foot-tons were 
expended in one minute, say in overcoming the resistance 
of the air during a long-range fight, the work expressed 
in terms of horse-power would be 1037 exerted for one 
minute. We give the calculation as an example of the way 


in which the formula E = —— may be utilised to esti- 


to compare the 


mate efficiency in terms of horse-power. 


We have one more criticism by Mr. Cox to deal with. 
Our correspondent takes exception to the statement that, 
other things being equal, the work done by a force is pro- 
portional to the time of action. This he says is ‘not 
correct; other'things being equal, the work done is propor- 
tional to the squares of the time of action.” In the first 
place, we may point to the fact that we referred to the 
point at all for the purpose of calling attention to an 
apparent anomaly, not a real inconsistency. In the 
second place, it is strictly true that the work done by a 
force varies directly as the time of action. For example, 
a given Cornish engine will do twice as much work in 
pumping water in two hours as it will in one hour; 
water driving a turbine will do twice as much work in 
two days as it willin one day. Furthermore, even if we 


deal with a falling weight and acceleration, gravity will 
do just twice as much work on a body in two seconds as 
it did in one, the rate of acceleration which it can pro- 
duce being a constant = 32°2ft, per second. The apparent 
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anomaly is that energy accumulates as the squares of 
the times; but this is simply a result of the way in which 
energy is handled. We measure its accumulation by 
time and its expenditure by distance. Mr, Cox will have 
no difficulty in seeing to what this leads, 





OPEN-HEARTH STEEL TRADE, 


Tue production of open-hearth steel is increasing much more 
rapidly in this country than any other class of steel, and the 
cause is not far to ccek. It is the increasing use for shipbuild- 
ing purposes. So lately as the year 1884 the output of open- 
hearth steel ingots was 475,250 tons, The following year 
added 100,000 tons to that output, and now in the first half of 
1888 the output rose to 616,421 tons. In other words, the pro- 
duction has much more than doubled in less than four years. 
If we look at the proportionate increase of the several districts 
we shall find that it is as remarkable in its difference, Four 
years ago the monthly average output of the Sheffield district 
was under 3700 tons; it is now about 7600 tons monthly. At 
the earlier date the production of Scotland was 17,000 
tons monthly, but it is now 37,000. The North-East 
Coast made in 1884 about 1300 tons monthly, but its 
output has now increased to 23,000 tons a month. Finally, 
South Wales, which produced 12,000 tons per month four years 
ago, has raised that quantity now to 21,000 tons, There is 
another feature in the official returns we have quoted from 
which merits comment, after this reference to the great but 
unequal growth of the chief districts. At the earlier date it was 
believed that about 60 per cent. of the ingots were represented 
by steel plates, and when the waste in the manufacture was 
allowed for, it will be seen that the steel plate trade used up a 
very large percentage of the total production of ingots. At the 
present time, the steel plates known to be made from the ingots 
represent less than one-half of the total, so that there is 
evidently a larger use of open-hearth steel for forgings, castings, 
and other purposes, and in that varied use there is one of the 
facts which point most fully to the growth of the trade by 
lessening its dependence on any one industry. It is certain that 
the great bulk of the steel made by this process is used in the 
shipbuilding trade—as plates for ships and boilers, as forgings, 
and castings, and similar uses, and thus there must be fluctua- 
tions according to the prosperity or otherwise of that industry. 
But there is a fact to be considered, and that is that there is an 
ever-enlarging proportion of the ships built which are con- 
structed of steel, and thus there will be under most circumstances 
a growing use of steel even if there should be in time a check to 
the extreme rapidity of the building of vessels in the total. 
That is to say, that the increased use of steel in shipbuilding may 
be expected to check any fall that would have otherwise occurred 
in the use, because the quantity consumed will be an enlarging 
part of the whole. The prospects of the steel plate trade are 
therefore good as far as quantity is concerned, but it cannot be 
said that price is so satisfactory. As the output increases the 
competition grows between the producers, and though fluctua- 
tions in the freights of iron ore and changes in the extent of the 
demand may force up prices for a time, yet on the whole the 
tendency in price is downward. There are some who expect 
that steel plates will in time become as cheap as iron, and in 
that case a still greater use in proportion may be expected, but 
with each fall in price the margin of profit is also brought 
down to some slight extent. Still the industry progresses from 
period to period, 


HESTON AND ISLEWORTH MAIN SEWERAGE, 


THE drainage of this district, which comprises the towns of 
Hounslow, Isleworth, and Heston, is proceeding apace. The 
works will cost about £80,000, and were commenced in August, 
1887. The scheme is that of Mr. W. B. Bromley, engineer to 
the Local Buard, and it was after its presentation at the Govern- 
ment inquiry, held at Kingston-on-Thames five years ago, that 
the district of Heston and Isleworth was allowed to be severed 
from the Lower Thames Valley Main Sewerage Board. The 
main sewers being laid by Mr. Jas. Hayward, of Eastbourne, 
are 30in. pipes. The population is about 25,000, and the sewers 
are all calculated to discharge forty-five gallons a head of popula- 
tion in twelve hours, being the quantity adopted by the Lower 
Thames Valley Sewerage Board, and which has been considered 
by all engineers amply sufficient. The scheme being carried 
out is on the “separate system” entirely, the sewage going to 
the land, and the rain water to the watercourses and river. 
This has been adopted so as to lessen the first cost of the sewers, 
and to reduce the after or annual expense toa minimum. The 
sewers will take all soil, sink, stable, and yard or other water, and 
the surface water drains will carry off the rain-water. The 
district is divided into two parts, the high, and the low or 
waterlogged portion. The high level outfall sewer is calculated 
for 66,000 head of population, and the low level for 20,000, 
being a total of 86,000, or 34 times the present number of in- 
habitants. The high level is the Heston and Hounslow portion 
and the waterlogged that of Isleworth, Brentford End, and 
St. Margaret’s. From the high level, the sewage will run by 
gravitation to the outfall at Mogden, but from the low level 
it will be pumped up by means of Shone’s pneumatic ejectors. 
There are twenty-six miles of sewers, and the pipes being used 
are Hassall’s safety joint, which are being successfully laid in 
water, work which could not be so well done otherwise without 
subsoil drains, so much water being met with. At the outfall 
the sewage will be treated by chemical precipitation, and the 
works, which are being constructed by Messrs B, Cooke and Co., 
of Battersea, are almost complete. The sewers will probably be 
finished in six months’ time, and the works will be ready for 
house connections in about eighteen months. 


THE FLOATING DOCK AT ST. THOMAS, 


Not long back we referred to the serious falling off in the 
trade of the Danish settlement on the island of St. Thomas in 
the West Indies, a falling off which seemed to indicate that as 
a place of trade its days were numbered. Among those who 
have suffered most materially by this decadence must be 
included the proprietors of the floating dock, the successful 
towing of which from this country to its distant site was one 
of the maritime feats of the day of its accomplishment. 
Financially the hoped-for results to this engineering enterprise 
have never at any time even approached fulfilment, and the 
steady decline in the business of the settlement has at length 
brought the earnings of the dock to a point at which it has 

ecome necessary for its proprietors to face their position. It 
says much for one advantage possessed by this form of dock 
that, bad as the prospects of the one at St. Thomas’s are 
admitted to be, these do not necessarily involve—as would be 
the case with docks of other descriptions—the total abandon- 
ment of the enterprise, As this dock was towed from England 





to its present location, so is it possible to further remove it to 
another where its services are likely to be in paying request. 
The only question as to doing this is that of expense. This, 
for the removal to another West Indian station, is estimated at 
£10,000, no very excessive amount, though it is said that the 
present proprietary company is not willing to incur it. There 
will doubtless, however, be found those who would do so, and 
who would purchase the dock at probably only a reduction on 
its first. cost equivalent to the sum represented by the amount 
annually set aside for depreciation. Such a speciality attaching 
to this form of dock accommodation cannot but enhance its 
commercial value, and the owners of the St, Thomas’s dock 
have always pursued the wise policy of maintaining their 
property in a high state of repair and efficiency. 


A NEW ARMOUR PLATE. 


On Thursday last there was tested at Portsmouth, on board 
H.M.S. Nettle, an armour plate manufactured on an_ entirely 
new plan by Messrs. W. Jessop and Sons, of Brightside Steel 
Works. The plate was 8ft. long by 6ft. wide, and 104in. thick; 
it was fixed in a cast and wrought iron frame 30ft. distance 
from the muzzle of the gun—a 6in. piece of ordnance. The 
charge was 48]b. powder, and a shot weighing 100 b., giving a 
velocity of 1976 foot-seconds, and a striking energy of 2723 foot- 
tons. The peculiarity of the plate consisted in the front part 
being composed of twelve separate pieces of specially hard cast 
steel, 3in. thick, fastened on to the rear portion in a special 
manner. The rear was formed of one solid piece of soft cast 
steel 74in. thick, holding the whole mass together. The theory 
of this design was—that should a shot strike one of the front 
hardened parts the destruction would be confined to that par- 
ticular part, and prevent cracks extending all over the plate. 
The theory was fully supported in the test, but through an 
unforeseen defect in the method of holding the hard faces to 
the soft backing, the plate was not quite as successful as could be 
desired. Still, the results were far from discouraging, and the 
firm claim that they mark a new epoch in the manufacture of 
steel armour plates. Shells, Holtzer 6in. forged, hardened, and 
tempered armour-piercing projectiles, and Palliser chilled shot 
were used in the test. This is the first and only armour plate 
Messrs. Jessop have made; it was delivered as far back as 
December of last year, and the firm state that had they known 
of the length of time that would elapse before the trial came off, 
they could have produced a much improved example of the 
new system. 








NOVELTIES AT THE DAIRY SHOW. 


THE most important novelty at the Dairy Show, held during 
the present week in the Agricultural Hall, Islington, is a new 
cream separator, invented by Mr. T. T. A. Hansen, of Copen- 
hagen, and manufactured by Messrs. Farmer, Robey, Clark, and 
Co., of Gainsborough. At the show, only one machine, worked 
by steam power, is exhibited, but it is being made also for 
working by horse and hand power. It isa very strong and simple 
separator, constructed, like other separators, on the principle of 
a spinning top, but the vessel is fitted with a short spindle, revolv- 
ing in a gun-metal bush on an adjustable pivot fitted to the 
stand at the bottom of the bearing. The working parts, it is 
ciaimed, are reduced to an absolute minimum, while the vessel, 
being constructed out of a solid ingot of steel, may be run, it is 
contended, with perfect safety, up to 10,000 revolutions per 
minute, that being the speed at which every separator is tested. 
Among the other advantages claimed is small cost in fixing. 
The machine is self-contained, and requires only to be set level 
on the floor, without any fixing down. The vessel is not self- 
emptying, as one «f the most recent of separators is, and that 
we can but regard as a disadvantage. The makers contend, 
however, that the separator may be stopped and started again 
without emptying the vessel. Why the need of starting empty, 
considered essential in the case of the Laval machine, is not also 
important in respect of the new separator, we fail to see, unless, 
as it is claimed, the vibration, usual in the starting of some other 
machines, is not at all considerable in this one. The machine has 
only one bearing, without side friction to add to the power 
required to drive it. There is a simple arrangement for 
regulating the outflow of cream and milk. At the time of 
writing we have not been able to see the machine at work, as it 
was not in action on the opening day of the show, part of the 
milk-warming fittings having been broken in coming to the show. 
We are, therefore, not able to test the claims made for the sepa- 
rator, but may have occasion to refer hereafter to its perform- 
ance, and possib:y to give a drawing of it. 

Another new separator is a small hand-power specimen of 
Messrs. Watson and Laidlaw’s Victoria machine, exhibited by 
Messrs. Freeth and Pocock, of London. Their larger machine 
we noticed in connection with the last Dairy Show, and it has 
since done good work in the Working Dairy of the Royal Agri- 
cultural Society and elsewhere. At the last Show of the Bath 
and West of England Agricultural Society it received the highest 
award given. The Table Machine, as the small one is termed, 
as it is intended to be fixed to and worked on a table, is a handy 
little separator, to separate fourteen gallons of milk per hour, 
and it is eold ata price to bring it within the reach of even a 
small dairy farmer. The drurn is of steel, and self-emptying. 
A boy turned it for a long time on Tuesday, forty revolutions 
of the crank being sufficient to cause 6500 in the separator, and 
the ease with which it runs may be imagined from the fact that 
it takes twenty minutes to run down if left alone after ceasing 
to turn thecrank. Unfortunately this separator was not entered 
soon enough to be included in the class for new inventions, for 
which medals are offered. 

Messrs. Bracher and Co., of Wincanton, show a new curd 
mill, a very effective-looking machine. Strong teeth, chisel- 
pointed and slightly curved, are fixed in a double spiral ona 
revolving barrel, passing through fixed parallel knives as they 
revolve. The form in which the teeth are fixed insures the 
drawing of the curd down to the knives and towards the centre, 
thus obviating the necessity of pressing it down, which is an 
objection to some, if not all other mills, and preventing the 
common blocking at the sides. 

Another novelty is Pond’s combined portable steam generator 
and hot water circulating boiler, for supplying steam for cheese- 
making, and regulating temperature in the cheese room by 
hot water circulating pipes, exhibited by Messrs, Pond and 
Son, Blandford. 

There are also a few other appliances which are shown for 
the first time at the Dairy Show, but which appeared at the 
“Royal” at Nottingham. Among these we notice the Laval 
centrifugal milk raiser, for elevating separated milk, and for 
attachment to a separator; a milk warmer, also for attaching to 
a separator; and a very handy self-registering and portable 
milk weigher. These three appliances are exhibited by the 
Dairy Supply Company, of London. 





MESSRS. SHARP, STEWART, AND CO. 


Some time since the old-established firm of Sharp, Stewart, 
and Co. decided to close their Atlas Works at Manchester, and 
to remove to Glasgow, where they have taken over the Clyde 
Locomotive Works, and a new company has been formed. This 
closing of one of the oldest engineering establishments in Man- 
chester seems to have been due in large measure partly to the 
steadily increasing fixed expenses in connection with rates and 
taxes and heavy ground rents which have now to be borne by 
works carried on within the city of Manchester, partly to the 
heavy cost of carriage from the works to the nearest railway 
siding, and to some extent to the high rate of wages which have 
to be paid in Manchester as compared with those to a similar 
class of workmen at Glasgow. In their removal to Glasgow, 
Messrs. Sharp, Stewart, and Co., in addition to placing them- 
selves in a much more advantageous position in regard to the 
conditions enumerated above, had also an opportunity of secur- 
ing a newly erected locomotive works fitted with all modern 
plant and machinery, where we understand they are now 
fully employed upon a number of important orders, one of 
which includes fifty locomotives required for shipment abroad. 
The removal to Glasgow involved a voluntary liquidation of the 
old concern, and in connection with this liquidation, the surplus 
plant and effects of the old Atlas Works are now being offered 
for public sale, the auctioneers being Messrs. Wheatley Kirk, 
Price, and Goulty, of Manchester and London. The catalogue 
includes nearly 2000 lots, and the sale, which commenced on 
Tuesday, extends over eight days. The bulk of the machine 
tools which are being offered consists, however, of old plant, 
nearly the whole of the modern machines having been removed 
to the works at Glasgow. At the opening of the sale on Tuesday 
there was a good attendance of engineers, not only from the im- 
mediate district, but also from various parts of the country, in- 
cluding Liverpool, Birmingham, Leeds, Sheffield, Middlesbrough, 
Lincoln, and Staffordshire. Mr. Goulty, who conducted the sale, 
opened the proceedings by drawing attention to the change that 
was taking place in the Manchester engineering trade, 
and to the several large firms who had recently left 
the city and erected new works in other localities. The sale 
that day was in connection with one of those changes which were 
removing the engineering industry outside of Manchester ; but 
in this case an important engineering works was being taken 
entirely away from the district, and he was sorry personally 
that Messrs. Sharp, Stewart, and Co. had not seen it their best 
course to take a plot of land near the Ship Canal, and erect new 
works, which would still be in their own immediate neighbour- 
hood. The sale commenced on Tuesday with a number of loose 
tools, chiefly for fitters, turners, and boilermakers, and a few 
drilling and slotting machines, with a number of lathes, mostly 
hand turned and ungeared machines. About 180 lots were dis- 
posed of, but very few of these call for any special notice, 
except perhaps one or two very old tools by Sharp, Roberts, 
and Co., and Sharp Bros. and Cv., which, dating from 1840 to 1845, 
were rather interesting in the way of engineering curiosities, a8 
showing the development of some branches of machine too:- 
making. Amongst these were two self-acting planing machines 
by Sharp, Roberts, and Co., one to plane 5ft. long, 2ft. 2in. wide, 
and 2ft. 2in. high, and the other to plane 4ft. long, 1ft. 9in. wide, 
and lft.9in.high. Inboth machines the table is chain-driven, and 
they have one tool-box ona cross slide. The machines are fitted 
with quick return motion, driving pulleys, and overhead driving 
shafts. These tools would seem to have been purchased more 
as mementoes of some of the first work of Roberts, the well- 
known engineer, than as tools for actual use, the prices realised 
being only £5 15s. and £3 17s. 6d. respectively. Another tool 
by Sharp, Roberts, and Co., was a geared double milling or nut 
shaping machine, with three speed cone for 3fin. belt, spindle 
arranged for cutters on each end, sliding tables on each end, 
with vertical and cross traverse motions, two dividing head- 
stocks for nut shaping, seven circular cutters 4in, to 5$in. 
diameter, and 38 nut mandrils for jin. to 1iin,, the machine 
being fitted with overhead driving apparatus and strap lever. 
The price realised for this tool was £19. Amongst other tovls 
disposed of were an 8sin. centre self-acting double-geared, 
sliding, surfacing, and screw-cutting-lathe, on 10ft. bed, 13in. 
wide, for £34 ; an Sin. centre raised to 12in. double-geared sliding 
and screw-cutting lathe on 8ft. bed for £27; an 8$in. centre 
double-geared sliding and surfacing lathe on 10ft. bed, 13in. wide, 
for £25; and a double-geared sliding and surfacing lathe on 
19ft. Sin. straight bed for £16 10s. These were all old 
tools, and, considering their age, the prices obtained were fairly 
good. The second day’s sale on Wednesday again brought 
together a very good attendance of engineers from all parts of 
the country. Upwards of 200 lots were offered, and the sale 
commenced with small smithy tools, followed by a large steam 
hammer, boilers, and fitting shop, tools and machines, and 
generally very satisfactory prices were obtained. The most in- 
portant lot disposed of was a powerful 2¢in. stroke self-acting 
double-geared slotting machine, with massive box standard on a 
bed 14ft. long by 5ft. broad, fitted with three speed cone for 
54in. belt, 5ft. circular compound sliding table, self-acting in all 
cuts, and admitting 9ft. diameter; overhead driving apparatus, 
with two sets of driving pulleys and strap lever; this was & 
comparatively modern tool by Sharp, Stewart, and Co., and 
after some competition was knocked down for £235. A three- 
ton double-standard double-acting steam hammer, with 25in. 
cylinder and 5ft. stroke, 7in. piston-rod, heavy cast iron stan- 
dards, with 9ft. opening between; a wrought iron hamner 
head 3ft. by 17in. by 27in., cast iron hammer block, cact 
iron face plate 17ft. by 14ft., regulating valve and levers, 
spare piston block and steam and exhaust piping, made by the 
Kirkstall Forge Company, realised £100. A 10-ton inde- 
pendent forge jib crane, with 15ft. radius, realised £45, and a 
5-ton independent jib crane, with 12ft. radius, £15 10s. A 
Galloway horizontal furnace boiler, 21ft. 6in. by 5ft. 6in., with 
five Galloway tubes, realised £45 10s., and a horizontal furnace 
boiler, 21ft. 6in. by 5ft. 6in., £44. For several old-fashioned 
tools fairly good prices were realised ; a 5tt. 10in. double face- 
plate, externally geared wheel-turning lathe, 18ft. long, 5ft. 6in. 
wide, with two headstocks, and distance between centres when 
extended 9ft., each headstock being worked independently, two 
compound sliding rests with self-acting feed motion, by Sharp, 
Stewart, and Co., fetched £61, and a geared slotting machine, 
with 3ft. 6in. circular compound sliding table, self-acting in all 
motions, and admitting 7ft. 6in. diameter, also by Sharp, 
Stewart, and Co., fetched £52 10s. A number of other old 
tools which were disposed of realised what may be termed fair 
prices, and are interesting to notice 4s a comparison between 
the value of old and modern tools. A 12in. centre double- 
geared sliding, surfacing, and screw-cutting lathe, on a l4ft. 
straight bed 13in. wide, was sold for £29, two 24in. raised to 
27in. centre double-geared slide and surfacing lathes on 18ft. 
straight beds 3ft. 3in. broad, for £39 each; a l5in. raised to 
20in. centre double-geared hand lathe, on 24ft. straight bed, 
15ft. wide, and a 12in. centre double-geared slide and surfacing 





lathe, on 14ft. bed, 24in, wide, were each sold for £15, 
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CONTRACTS OPEN.—FIXED AND EXPANSION BEARINGS, SIND-PISHIN RAILWAY. 
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The Engineer’ 


The search-light projector, which is hung in a cage over the | 


ship's bow, is shown on the second and third engravings. It is 
of very strong construction, the barrel being of rolled cast steel, 
with brass rings at the ends, connected together by longitudinal 
stay bars. It is fitted with best quality Chance mirror and dis- 
persing lens, and has the usual horizontal and vertical move- 
ments for directing the beam of light. In order to place the 
lights under the direct control of the pilot, a switch similar in 
appearance to an engine-room telegraph is provided, to be 
fixed on the bridge. The electrical connections are made with 
armoured cables, and the necessary instruments and cut-outs are 
in the same box as the engine and dynamo. The engine, pro- 
jector, and general arrangement are chiefly the design of Mr. 
Claude W. Hill, who was engaged for some time on electric 
light work on the Suez Canal. The apparatus was approved by 
the Suez Canal Company at the first trial, and Messrs, Charles- 
worth have further orders in hand. 








CONTRACTS OPEN. 


INDIAN STATE RAILWAYS—SIND-PISHIN RAILWAY. 
THE Seer ges | relates to a contract for steel work, ironwork, Xc., 
for fixed and expansion bearings, for bridges on the Sind-Pishin 
—5ft. 6in, gauge—Railway :— 

The work required under this specification comprises the supply, 
construction, and delivery in England, at one or more of the ports 
named in the tender, namely, London, Liverpool, or Birkenhead, 
of the whole of the steel work and ironwork for: Two sets of fixed 
and expansion bearings, to drawing A 835 ; and twenty-one sets of 
fixed and expansion bearings, to drawing A 836; together with an 
allowance of 10 per cent. on the net quantity of bolts required. 
These drawings will be found above. 

The contractor will be required to make his own copies of the 
drawings, at the office of the Director-General of Stores, India 
Office ; and also to prepare, at his own expense, such further draw- 
ings as in his opinion, or in that of the consulting engineer, may 
be necessary for the proper execution of the work. The drawings 
80 prepared must receive the approval of the consulting engineer 
before being worked tc, 








Materials.—The steel and wrought iron must be of such strength 
| and quality as to be equal to the foilowing tensional strains, and 
| to indicate the following percentages of elongation and of contrac- 
tion of the tested area at the point of fracture :— 








| Tensional | Percentage Percentages 
strains | of of elonga- 


per sq. in. contraction. tion in 8in. 





| Steel plates, either with or across; Tons. 
the grain, angle, or flat bars, not 
lees than .. 2. ce cs ce oe 


27 ) 


| 9 
| Ormore Gham 2. os ++ se; os ul f 30 20 
Wrought iron, round and square 
| bars, and flat bars under 6in. wide 24 20 ~ 
| Wrought iron, angle, T, and chan- 
| mel bars and flat bars 6in. wide 
|} end upwards .. .. .. s+ o 22 15 - 
| Wrought iron plates.. .. .. .. 21 10 _ 
Wrought iron plates across grain.. | 18 5 





| All cast iron must be from a good mixture of such strength that a 
bar of the same 3ft. 6in. long and 2in. by lin. in section, placed 
edgeways on bearings 3ft. apart, shall not break with a less weight 

| than 30 cwt. applied to the middle. The steel used for the rollers 

| is to be made from ingots of Bessemer steel, cast from pigs of the 

| best description for the purpose by manufacturers approved of by 

| the consulting engineer. It is to be well hammered and free from 
defects of every kind. The cost of all tests will be borne as pro- 
vided for in the conditions of contract. 

| Manufacture.—It is to be expressly understood that the greatest 
accuracy is to be observed in every part of the work, a main object 

of the designs being to facilitate as much as possible the erection 

of the work in India by perfection of workmanship in this — 

All corresponding parts of the bearings must be made exactly 

similar and interchangeable. All bolts are to be screwed to Whit- 

| worth’s standard thread, and all nuts must fit too tightly to be 
| turned by hand. The head and body of all bolts are to be forged 
| out of one piece of rod or bar iron. The rollers are to be of 

Bessemer steel. The bed plates, saddles, and knuckles are to be of 
| cast iron, and the truck frames of forged wrought iron. The bed 
| plates and knuckles are to be planed on both topand bottom. The 
| rollers are all to be turned accurately to the same diameter. The 

knuckles are to be planed and bored, and, if the consulting engi- 








neer think necessary, ground to a true bearing surface. ‘The 
saddles are to be planed to take the bearing plates of the girders. 
Generally, in connection with the roller and bearing gear, all meet 
ing surfaces, including the sides of the roller frames, are to be 
machined, all bolt holes are to be drilled, and all bolts are to be 
turned and fitted, and the whole got up in a style of first-class 
machine work. The rollers are to be turned all over, and brought 
to a smooth surface, and accurately to the same diameter, and the 
roller trucks when complete must run straight and easily on a 
planed surface of sufficient length to test their truth. The con- 
necting plates are to be perfectly flat. 

Each bearing is to be put together complete in every respect, so 
that accuracy of fit and perfection of workmanship may be assured 
All bolts are to be heated to the temperature of melted lead, and 
then dipped into boiled linseed oil. 

The contractor is to supply, without charge, the usual seven sets 
of neatly executed hand-made tracings on cloth of the work as 
constructed, drawn to the same scale as the contract plans ; and 
also to supply twenty large, well-executed, unmounted photographs 
of the bearings as erected; taken from two points of view, and 
showing the erection marks very clearly. 

Tenders addressed to the Secretary of State for India in Council 
with the words ‘‘ Tender for Expansion Rollers” on the envelope, 
to be delivered at the India Office, Whitehall, before 2 p.m. on 
Tuesday, October 16th. 








ENGINEERING STUDENTS’ CLUB.—The autumn session of this 
Club was commenced on Monday last, October 8th, by a paper by 
Mr. J. D, Twinberrow on the “‘Transmission of Power.” Dividing 
his subject into the five principal heads—viz., transmission by (1) 
belts or ropes, (2) friction gearing, (3) compressed or rarefied air, 
(4) water power, (5) electricity—the lecturer pointed out the advan- 
tages and disadvantages connected with each, and showed how the 
engineer had to be guided by his own judgment and the peculiar 
features of the case in deciding which particular system he should 
employ to convey his power from the generator to the point at 
which he wished to convert it into work. Mr. Trimberrow espe- 
cially urged upon the members the importance of keeping in touch 
with the rapid strides electricity is making, as the field for its 
adaptation seems to be practically unlimited, 
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THIRTY TONS SEMI-PORTABLE STEAM CRANES 
AT GLASGOW HARBOUR. 


Ovr illustration, p. 308, shows one of two coaling cranes recently 
erected at the General Terminus quay, Glasgow, for the Cale- 
donian Railway Company, by Messrs. George Russell and Co., 
engineers, Motherwell, near Glasgow. These cranes are constantly 
at work, loading coals into vessels, by lifting the railway wagons 
in a cradle, and occasionally loading and discharging boilers and 
other heavy pieces as required. The special feature is that these 
cranes are semi-portable and self-contained, including their 
foundation seat, and could at little expense be removed to 
another site. The seat of the carriage is constructed according to 
Mr. Russell’s patent ; it is 4ft. deep, of plates 1fin. thick, and 
angles of steel rivetted together. One side rests on, but is not 
fixed to, the quay wall. The other side rests on a concrete block, 
to prevent sinking into the ground. The bearing on the quay 
wall is 17ft. long, and 12ft. broad, measured at right angles to the 
edge of the quay. The seat carries a forged wrought iron post, 
with Russell’s patent bearing,and enclosing jacket, as described in 
Tue Encrneer of 16th May, 1884. The advantage of this 
arrangement is, that the surfaces on which the crane revolves 
are protected from dust, while the bearing surfaces are adjust- 
able and removable without disturbing any other parts. The 
jib is 47ft. long, with a radius of 27ft., and is fitted with a pair 
of rails inside, on which a weight travels on four flanged wheels. 
This weight is attached to the end of the cradle by a chain which 
passesover a pulley near the top of the jib, so that while the cradle 
is being raised the weight travels down the jib and vice versd. The 
tipping of the cradle is controlled by the driver of the crane 
by a catch worked from the platform, which fixes the tipping chain 
from lowering, while the main chains are lowered out sufficiently 
to allow the coals to slide out of the wagon. This arrangement 
dispenses with the man usually employed to wind up the tipping 
chain. There are two pairs of engines—those for hoisting having 
Yin. cylinders, while the turniug engines have 6in. cylinders, all 
fitted with link reversing motion. The driver’s platform and 
coal space are covered by a neat wrought iron house, with lock- 
up door, and the handles are all arranged near a window in 
front, from which the driver has a full view of the load. All the 
parts havea very abundant margin of strength; the toothed 
gearing is of cast steel, and altogether these cranes are specially 
well adapted for continuous heavy work, with a minimum 
expense of tear and wear. The weight of each is 92 tons. 








NEW ASBESTOS PACKED WATER GAUGES 
AND COCKS. 

ALTHOUGH the asbestos packed valves and cocks have given 
much satisfaction, experience has suggested some modifications 
which are considerable improvements. These are illustrated 
in the accompanying engravings, which show the new cocks 
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Figs. | & 2.—BELL’S ASBESTOS PACKED WATER GAUGE. 


and water gauges made by the Bell’s Asbestos Company, 

ndon. Figs. 1, 2, and 3, show the water gauge cocks, which 
are of very substantial proportions, fitted with the improve- 
ments, Fig. 3 being a section through one of the cocks. Figs. 4, 5, 
and 6, are sections of a cock for attachment to steam or other 
pipes. In these cocks the plug passes completely through the 
shell and is held in place by two glands by which the packing 
is also held in place. On the inner circumference of the shell, 
Figs. 4, 5, 6, four projecting pieces A of oval form are cast, 
having pointed ends at top and bottom, through two of which— 
see Fig. 4—the way passes. The spaces B thus formed increase 
in depth as they decrease in width, so that they are of approxi- 
mately the same sectional area throughout their length. The 
packing when acted upon by the glands will flow easily along the 
spaces B, Fig. 4, and as the capacity of the spaces is the same at 
their greatest and least diameters, the packing cannot become 
jammed therein or be of different hardness in different parts. 
When further packing is required, it is added at the glands in 
the usual way, as indicated by the cross hatched parts B, Fig. 5, 
and this can be done while under pressure, no special skill or 
tools being required. There is no packing between the bottom 
end of plug and the barrel or gland—Figs. 5 and 3—so that fric- 
tion and wear are reduced, and the cock is more easily opened 





and closed. Screwing down the glands merely affects the pack- 
ing, tightening it, or, in case of leakage, taking it up. There is 
no liability of the plug jamming by, or of metal-to-metal adhesion 


Fig. 3. 








between the periphery of the plug and the barrel, as both are 
parallel. In the gauge glass cocks, the gland shown in Fig. 5 is 


replaced by solid ended caps, as seen in Fig. 3. The Bell’s 
Fig. 4. 





We 


Asbestos Company has recently issued a new catalogue describ- 
ing the various applications of the new improvements. 








AMERICAN ENGINEERING NEWS. 

New locomotives.—The Rhode Island Locomotive Works have 
shipped six freight engines to the Kansas City, Memphis, and Bir- 
mingham Railroad. They are bituminous coal burners of the 
* ten-wheel” type, having three pairs of coupled driving wheels and 
a four-wheeled leading truck. Phe cylinders are 18in. by 24in., 
with Morse balance valves. The driving wheels are 55in. diameter ; 
driving wheel base, 14ft. 5in.; total wheel base, 24ft. Yin. The 
total weight is 108,000 1lb., 78,0001b. being on the drivers, The 
boiler is of in. Otis steel, 54in. diameter ; there are 200 tubes, 
1lft. Qin. long and 2in. diameter. Fire box, 78in. by 35in. 
Working steam pressure, 1601b. There is a single exhaust nozzle, 
with a variable exhaust damper, consisting of a circular valve at 
the base of the smoke stack, by means of which air may be ad- 
mitted into the stack when starting the engine, so as not to disturb 
the fire by the draft. The Eames vacuum brake is used, with the 
Ross-Meehan shoe on the forward side of all the drivers. Two 
monitor injectors supply water from the tender tank, which has a 
capacity of 3000 gallons. The Manchester Locomotive Works have 
just built two passenger engines, of the ‘‘eight-wheel” or ‘‘ Ame- 
rican” type, with two pairs of coupled driving wheels and a four- 
wheeled leading truck, for the New York, Providence, and Boston 
Railroad. The cylinders are 17in. by 24in. The driving wheels 
are 68in. diameter. The weight in working order is 96,000lb. The 
boiler is 54in. in diameter in the barrel, of jin. steel ; working 
pressure, 1751b.; there are 206 tu There is a Westinghouse 
pump, with governor to slow it down when the pressure is obtained, 
for the train brake. The Eames vacuum brake is applied to the 
driving and tender wheels, with the Ross-Meehan aie shoe, 
which bears on the flange and tread of the wheel. The smoke 
stack is straight. 

Snow ploughs on street railways.—In northern cities the street 
railroad companies are in the habit of using snow ploughs and 
track sweeping machines to clear their roads from snow, and as this 
results in piling all the snow on the rest of the street, leaving only 
the track clear, this is very strongiy objected to by the cities. In 
1880 the city authorities of New York brought suits against several 
of the companies for using snow ploughs. The companies then 
brought injunction suits and tried to have the municipal ordinance 
regulating the use of the ploughs and sweepers declared invalid. 
A decision was rendered inst the city, but an appeal was taken, 
and then the matter rested for some years. Recently the decision 
of the lower court has been reversed. It is stated in the opinion 
presented by the presiding judge that if it is conceded that the 
roads cannot be operated without the removal of the snow, it does 
not follow that they have the right to obstruct any other part of 
the street. If the companies remove the snow from the tracks, 
they must not put it upon other parts of the street, over which 
they exercise no right or control, where it becomes an obstruction 
to the use of the street by the public. It is the duty of the city 
to remove obstructions from the streets, and to keep the streets in 
a condition for travel, and it is in the performance of this dut 
that they have attempted to regulate the use of machines whic 
pile up the snow upon both sides of the track, thus preventing the 
public and abutting owners from using any other part of the street. 
A decision as to snow ploughs does not arouse much interest at this 
time of the year, but what the result will be during the approach- 
ing winter remains to be seen. 

Signals at road crossings.—The Long Island Railroad is experi- 
menting with an electric signal for use at road crossings. A gong 
is placed on a post at the crossing, and connected with a battery ; 
wires are led to a point about a quarter of a mile distant along 
the track, and there connected with the rail. When the train 
passes over this point the gong commences to sound, and continues 
until the train has passed the crossing. A semaphore may possibly 
be added to the apparatus, 

Creosoting works.—The Puget Sound Creosoting Works are to be 
built at Seattle, Washington Territory, and will be the first of the 
kind on the Pacific Coast. The Richmond Locomotive Works, of 
Richmond, Va., are building a complete plant of tanks, pumps, 
&c., and ten acres of Jand have been secured; the plant will cost 





125,000 dols, The capacity of the works is to be 100 piles a day, 














the ey or logs varying from 50ft. to 100ft. in length. The logs 
will be brought down direct from the logging camps, and delivered 
in the yards by a branch railroad; they will be placed on iron cars 
holding six logs each, and run into the tanks. The timbers will be 
submitted to pressure by steam to force the sap out, and then the 
creosote will be forced in at a pressure of 2501b. sad square inch, 
The creosoting works at Wilmington, Del., and Fernandina, Fla., 
have prem successful in operation, and the new works should be 
equally successful, as they will be near the timber supply, and 
there is an immense amount of timber used on the Pacific Coast. If 
creosoted piles will resist the teredo, the company is likely to have 
plenty of work. 

Electric railways.—The Westinghouse Electric Light Company 
will go into the electric street railway business, and is making the 
necessary changes in its organisation for this purpose. The com- 
pany controls the rights to the Tesla motor, which has been success- 

ully tested, and it is this motor which will be adopted. It will 
be six months or so before the arrangements are completed, and 
then the company will be ready to turn out motors to meet all 
orders, It is intended to confine the business to the electrical 
hy leaving the building of the cars and trucks to other companies, 

e motor can be applied to any electric road now in operation 
by making certain alterations, an 
and underground systems. 

New steelworks.—There is a strong probability that extensive 
steelworks will be established near Chicago, in addition to the 
en of the North Chicago rolling mills. The Calumet and Chicago 

olling Mill Co. has been incorporated with a capital stock of 
500,000 dols., and the plans for the buildings have been prepared, 
Open hearth steel will be manufactured at the works, and the 
rolling mill plant will be of the heaviest type and very complete ; 
the rolls will be 25in, to 33in. in diameter. The chief product of 
the works will be structural steel, beams, channels, angles, kc. It 
is probable that the works will be operated in opposition to the 
Steel Trust, and as there is such an immense demand for iron for 
architectural purposes in the Middle and Western States, the 
company will probably have a good demand for its products, It 
is believed that structural steel can be supplied in the West at 
lower prices than those now paid to the trust. 

Electric accumulator system.—At St. Louis, Mo., the Electrical 
Accumulator and Lighting Company has been incorporated to 
operate the rights of the isishidl Ancemeteber Co., of New York, 
in the western territory, consisting of Missouri, Southern Illinois, 
Arkansas, Texas, and Louisiana. The company will at once com- 
mence the erection of a 10,000 electric light plant, under the 
accumulator or storage battery system. 


Continuous brakes on freight tains.—The Pennsylvania Railroad 


is equally adapted to overhead 


Company has equip) one of its fast cattle trains, running be- 
tween New York and Chicago, with the new Westinghouse freight 
air brake. Other cattle trains will also be equipped, as these 
trains are run at high speeds, but the ordinary freight cars will not 
yet be equipped. 

Water tunnel,--At Lake View, Ill, it is proposed to build a 
tunnel under the lake, for water supply, with an open crib at the 
lake end. The tunnel will be 4000ft. long and 5ft. in diameter. 
The crib will be 75ft. in diameter, and will extend 10ft. above the 
level of the water; its walls will be 12ft. thick. While the lake is 
open to navigation there will be a powerful electric light on the 
crib at night, operated from a dynamo at the waterworks pumping 
station. The cost is estimated as follows:—Tunnel, 80,000 dols. ; 
crib, 30,000 dols.; dynamo and electric light plant, 5000 dols, 
Steps have been taken for application to Congress for the neces- 
sary permission for the construction of the crib. 

Raising sunken coal.—During a violent hurricane on the Missis- 
sippi river in August, about 100 barges loaded with coal, that had 
been floated down from Pittsburg, Pa., were sunk in deep water 
near New Orleans, La., representing a loss of about 1,500,000 
bushels of coal. The Pittsburg Southern Coal Company has decided 
to raise some of this coal, and it is thought that about 80 per cent. 
can be recovered. Large steam dredgers will be used, having grab 
or clam-shell buckets, 

The ram for the San Francisco.—The steel ram for the U.S. 
cruiser San Francisco, which is being built at San Francisco, Cal., 
has been cast at the Pacific Rolling Mills. The pit for the mould 
was 20ft. by 25ft. and 8ft. deep. There were two rising heads, 
18in. by 24in. The weight of the ram will be about 13,000 lb.; it 
will be about 14ft. high, and will have a distance, when in position, 
of about 20ft. projection. At the outer point of the curve, the 
ram proper, there will be 2ft. 9in. of solid steel. 

Underground condwits.—The city of New York has 15 miles of 
underground conduits, 105 miles of ducts, 23 miles of underground 
cable, and 2053 miles of underground conductors. The city of 
Brooklyn, N.Y., has 37 miles of conduit, 472 miles of ducts, with 
3567 miles of telephone and telegraph, and 126 miles of electric 
light conductors in them. The disfigurement of the streets of 
American cities by tall poles and numerous wires does not seem 
likely to be abated very quickly. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


THE quarterly meetings this week have come off under circum- 
stances of greater interest than have prevailed at any similar 
gatherings for a long time past. For the first time during a period 
of two years and a-half there has been a declared change in the 
price of Staffordshire marked iron. Circulars have been issued by 
the Earl of Dudley, the New British Iron Co,, Messrs, Noah 
Hingley and Sons, and Messrs. Brown and Freer, advising an ad- 
vance in price of 10s. per ton on and after the 11th inst. This 
advance applies to bars, hoops, sheets, plates, and angles, and 
follows immediately upon the announcement of the increase of 
5 per cent. in ironworkers’ wages declared by the arbitrator to the 
Iron Trade Wages Board. 

The standard for the Earl of Dudley's bars now becomes £8 2s. 6d., 
and for the bars of the other list houses £7 10s, The rise has taken 
the market somewhat by surprise. 

All the marked bar houses are not convinced of the wisdom of 
the advance. Messrs. John Bradley and Uo. and Messrs, William 
Barrows and Sons have announced that they will not follow the 
general lead. 

Messrs. John Bradley and Co,, however, occupy a very excep- 
tional ition. The prices of this firm have not of late years 
been ulvunel or reduced with the alterations by other makers. 
Their price for the lowest quality of ‘‘S.C. Crown” bar is still £8 

r ton for rounds up to 3in. and for flats up to 6in., or £1 above the 
ate price of other houses, At this rate it was fixed in November, 
1887, when a drop of 20s, was declared by the firm upon bars, 
sheets, plates, strips, &c., and a drop of 30s, upon charcoal qualities. 
Messrs. Bradley's charcoal sheets are £17 per ton, and their char- 
coal strip iron is £15 10s, for ordinary sizes, 

The new quotation for hoops and angles rolled by the list houses 
becomes £8, and that for sheets and plates £9. 

Earl Dudley's bars became £8 2s, 6d. for lowest quality; £9 10s. 
for single best; £11 for double best; and £13 for treble best. His 
lordship’s rivet and tee iron becomes £10 10s, single best, £12 double 
best, and £14 treble best, while lowest quality tee iron is £9 2s. 6d. 
The new quotations for the strip, hoop, and angle iron of Lord 
Dudley are: £8 12s, 6d. lowest quality; £10 single best; £11 10s 
double best; and £13 10s. treble best. Strips and hoops of jin. 
and 20 w.g. are now £9 12s, 6d., £11, £12 10s. and £14 10s., for 
the four respective qualities; and fin., £10 12s, 6d., £12, 
£13 10s., and £15 10s. respectively. 

Messrs. Hingley and Sons’ new list is:—£7 10s. for Netherton 
crown best bars and Netherton crown best horseshoe bars; £8 for 
best rivet iron; £8 10s, for double best plating and double best 
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crown bars ; and £9 10s. for treble best. Angles become £8, and 
tee iron £8 10s. , 

The late minimum price of common marked bars, £7 per ton, 
was the lowest known for the last thirty years, The present 
advance brings the standard back to the quotation which ruled 
throughout 1883-4-5, and up to April, 1886, during the whole of 
which period Staffordshire marked bars were £7 10s.; and it was 
in April, 1886, that the standard was reduced to £7 by the initia- 
tive action of Messrs, N. Hingley and Sons, who hold the chair- 
manship of the South Staffordshire iron trade. 

The new standard of £7 10s, will f aronongy carry with it also a 
10s, advance in second-class branded bars, making them £6 10s. 
instead of £6 as now. 

Messrs. E. T. Wright and Sons’ ‘ Monmoor” brands are advanced 
10s., the new quotations of this firm being: bars, £7; sheets and 
hoops, £7 10s.; and plates, £8 per ton. 

Second and third-class iron prices are dearer by 5s, per ton than 
before the circulars came out. Common bars, which last week 
were £5 2s, 6d. per ton, and in some cases £5 5s,, were to-day— 
Thursday—quoted £5 7s, 6d. and £5 10s, 

The Gas Tube Strip Association stated that they had advanced 
prices to £5 7s. 6d.; while the members of the Hoopmakers’ Asso- 
ciation, which is now one of the strongest bodies in the Stafford- 
sbire trade, declined all orders at the former quotation of £5 10s., 
delivered, and stated that an associated advance would be 
announced in a few days, 

Sheet prices were greatly stronger at the Birmingham quarterly 
meeting than they were a fortnight ago. The makers have 
strengthened their association by obtaining the signatures of the 
members to a more binding form of agreement. A rise of 10s, 

r ton was demanded to-day, making the quotations for singles 
£6 15s.; doubles, £7 5s., and in some cases £7 10s.; and lattens, 
£8 5s. These top prices were, however, but seldom obtained, and 
then only where buyers were urgently needing supplies, Still, 
makers were very firm and independent. 

Steel was won | in active demand, and makers reported them- 
selves well booked. Prices were stronger for every description. 
Blooms and billets were £4 17s, 6d. to £5; plating bars, £5 7s. 6d. 
to £5 10s. for Welsh sorts, delivered ; and Sheffield qualities, £6. 

The Staffordshire Steel and Ingot Iron Company has within the 

st few weeks booked orders for 4000 for basic and_basic- 
Siemens steel, required for bridge building on the Bengal and 
Nagpur and another Indian railway line. The contracts for much 
of this bridge work have just been placed with the Horseley 
Engineering Company, Tipton, and with a Clyde bridge-building 
firm. Singular to relate, this Scotch establishment has come to 
the Staffordshire Steel Company for the large-sized bars and angles 
required in the contract. The splendid machine facilities possessed 
by the company for rolling these large sizes enables it to take 
the contracts over the heads of the Scotch makers, 

The quotations for Staffordshire and Shropshire all-mine pig iron 
are this week advanced 5s, per ton on last quarterly meeting rates, 
in sympathy with the advance in manufactured iron. There has 
been no upward movement for a long time past. Prices now 
become 80s, for cold-blast and 55s. for hot-blast. The Springvale 
Company’s pig prices were to-day quoted in the open market: 
Hydrates, 52s. 6d.; B.F.M. iron, 45s,; part-mine, 37s. 6d.; and 
cinder pigs, 35s.—a rise of 5s, on the quarter. The Windmill End 
brand of cinder pigs was also quoted 35s., and Netherton part- 
mines of the same firm were 40s, Imported pigs were very strong 
at 2s, to 2s, 6d. advance on the quarter's minimum: 40s, to 40s. 6d. 
delivered being now the price for Northamptons, 41s, to 41s. 6d. 
for Derbyshires, and 43s. to 43s, 6d. delivered Linculnshires, 
Hematites from the West Coast and South Wales are advanced 
2s, 6d. on the quarter, making them 55s. for forge sorts and 57s. 
for foundry. The Tredegar Co, quoted No. 3 hematites 55s, and 
second quality 46s, 

The ironworker’s claim for an advance of 12} per cent., preferred 
before Sir Thomas Martineau, president of the Midland Iron and 
Steel Wages Board, has issued in an award from Sir Thomas giving 
the men an advance of $d. per ton on puddling and 5 per cent. in 
millmen’s wages, to take effect on the 20th inst. Thus puddlers’ 
wages become 7s. 3d. r ton. The award affects not only 
Staffordshire, but the whole of the ironmaking districts in Mid- 
England. 

The establishment of a sliding scale for the regulation of iron- 
workers’ wages has come before the Iron and Steel Wages Board 
this week, and good progress has been made. It has been deter- 
mined by both sides that in future not only bars, as previously, 
but sheets and every other class of iron, except charcoal iron, shall 
be taken into consideration in arriving at the average selling price. 
It would, however, be impossible to pay the men the same rate per 
pound sterling as they were wont to receive when only bars were 
taken into account—ls. per ton for puddling for every £1 in the 
selling price of iron, plus 1s, Sheets are always from 30s. to £2 
per ton dearer than bars. It has, therefore, been decided to 
accept a smaller sum per pound upon the higher prices of sheets 
and kindred iron, What this smaller sum shall be has yet to be 
determined after the accountants have examined the books of 
twelve selected iron firms at the close of the present quarter. 

One of the chief elements of strength to iron prices at the 
quarterly meetings was the certainty of a further early advance in 
coal and colliers’ wages. Ironmasters find it impossible to place 
contracts for coal at less than 6d. to 1s. advance, holders declining 
to commit themselves until the result of the present colliers’ agita- 
tion isseen. The colliery owners have intimated to the colliers’ 
delegates that if the notice for an immediate 10 per cent. advance 
which has been given at some of the coilieries is postponed to fall 
due on the 27th inst., the date decided by the Manchester Confer- 
ence, they will then give the men’s demand fair and full considera- 
tion. House coal has just been advanced by the Cannock Chase 
collieries 1s, per ton. 

The basis of a conciliation Wages Board and a sliding-scale bas 
now been agreed upon between the colliery owners and the men. 
The Board is to be composed of an equal number of masters and 
men, and the sliding-scale is to have a minimum attached, which is 
to be the present rate of wages, namely, 3s. 4d. “per day” or 
stint for thick coal men, and thin coal men’s wages in proportion. 
Wages are to rise or fall 1d. per stint with every 2d. advance or 
fall in the average selling price of coal and slack, 

In spite of the large decline—£45,000—in the United States, 
purchases of unwrought steel, and the equally considerable 
decrease in the exports of telegraphic wire, the Board of Trade 
Returns for September show a general increase in the foreign 
demand for the metallurgicai products of the Midland district. 
There is a healthy increase in the shipments of bar, angle, bolt, 
and rod iron ; of hoops, sheets, and boiler plates; of tin-plates; of 
cast and wrought iron ; of plated ware ; of hardware and cutlery; 
and of steam engines and machinery. Pig iron, however, is in 
greatly diminished request from the United States, and there is 
also a falling off in rails. 

The following table furnishes a tolerably complete summary of 
the foreign trade in iron and steel during September, and also 
during the past nine months. 


Month of September. Nine months. 
Iron. 1887. 1888, 1887. 1888 
d £ £ 
Pigand puddled.. 298,417 212,268 2,113 229 1,698,564 
Bar, angle, &c. .. 183,745 145,567 1,046,053 1,228,220 
Railroa a 454,688 835,884 8,872,123 8,574,606 
Wire so «co co 61,856 69,906 . 450,761 643,097 
Telegraphic do. .. 158,140 21,032 657,064 897,139 
Cast and wrought. 343,279 .. 428,866 2,999,286 8,618,192 
Hoops, sheets, &c. 329,972 .. 847,607 2,408,952 8,025,299 
Old iron o oo WHO « 39,931 651,528 318,312 
Steel, unwrought. 163,106 125,068 1,639,050 .. 1,120,809 
Tin-plates .. .. 423,207 458,202 8,608,023 .. 4,255,794 
Tin, unwrought.. 46,757 47,114 .. 896,682 .. 583,459 


Interest in the prospects of the copper market is re-awakened 
among Birmingham manufacturers this week, by the somewhat 
easier tone of prices, and by the decrease in exports shown in the 





Board of Trade Returns. It has been estimated that the stock of 
copper now held by the yey is not less than 115,000, tons, 
and represents a sum of £8,000,000. The advance in the rate of 
interest of course increases the difficulty of ‘‘carrying” this enormous 
quantity. Whether the revival of demand and the exhaustion of 
stocks of old metal will be sufficient to overcome this difficulty is 
the problem now formulated among local engineers and metal 
workers. Best selected is now quoted £81 10s. per ton; strong 
sheets are £88, Tin also is somewhat easier at £104 10s. for 
_— ingots. Spelter, which is very largely consumed in the 
Midland iron district, shows no symptoms of relapse from the high 
prices lately attained. Current rates are unchanged at £19 to 
£19 7s. 6d. 

The Brass and Copper Wire Association—Birmingham—has raised 
prices 4d. -— lb., by the issue of a revised list, in which brass wire 
1s quoted 83d. per lb.; copper wire, 10#d.; brass pin wire, 81s. per 
cwt.; co _ African rods, 99s. per cwt.; brass ditto, 77s.; rolled 
brass, Si per lb. to 12in. wide, and 8#d. to 18in. wide. Brass 
sheets are 9d. to 10d. per lb.; polishing, 6in. and wider to 25 w.g., 
ld. per lb. extra ; brazed brass tubes, 9 d. per lb. basis, 

It will be remembered that in this correspondence some months 
back I described the London and North-Western Railway Com- 
se attempts to introduce the propulsion of canal boats by 
ocomotives upon the Shropshire Union Canal. The experiments 
sufficiently demonstrated the practicability of such a system, but 
the railway company is not disposed to regard the attendant bene- 
fits as an adequate equivalent for the enormous cost involved. In 
lieu of the locomotives some steel-plated boats, fitted with engines 
and boilers, are being constructed to draw several barges each. 
Economy, rather than any remarkable increase in speed of transit, 
would result from this new plan. The Shropshire Union Canal 
runs from Wolverhampton to Chester. 

Messrs, Nettlefolds, Birmingham, have this week advanced the 
price of screws by a reduction of 5 per cent. in the list discount. 

The men employed at the various engineering works in North 
Staffordshire to the number of 1000 struck work on Monday. The 
men asked for an advance in wages to make rates of payment 
equal to that existing before the reduction in 1886. The master’s 
request for a month’s postponement of the question has not been 
acceded to, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—There is still a generally strong, healthy tone 
throughout the iron trade of this district, but the continued weak- 
ness in warrants at Glasgow, and also at Middlesbrough, acts as a 
check upon buying so far as pig iron is concerned. The position of 
makers, however, remains unchanged, as they are mostly so well 
sold that they are unaffected by the fluctuations in the warrant 
markets, and, as a rule, are not at all anxious about further busi- 
ness at present. Here and there, perhaps, not quite the same 
firmness is being maintained, but this does not represent any 
quotable giving way in makers’ prices; merchants and brokers in 
some cases are prepared to sell at under current rates, but the 
quantity of iron thus to be bought through second hands is only 
limited. The undoubted general improvement in trade, and 
especially the activity in the shipbuilding industries, affords such 
background of sufficient strength to the market, that any collapse 
in prices is not at all within the range of probability, although, 
possibly, they may here and there be weakened to some extent by 
the increase of production which the higher prices may bring into 
operation. All descriptions of manufactured steel and iron are 
more than maintaining the recent improvement, and in the latter, 
the quarterly meetings this week have resulted in a further upward 
movement in prices. In anticipation of this advance in finished 
iron, representatives of both Lancashire and Staffordshire houses 
have, as a rule, during the past week, been quoting only subject to 
quarter-day rates, and where business has been definitely accepted, 
it has been on the basis of a 5s. advance upon recent quotations. 

There was a full average attendance on Tuesday’s Manchester 
Iron Exchange, and although not much actual business was done, 
the demand for pig iron, especially, being extremely slow, there 
was a generally animated tone in the finished iron section of the 
market, with a good deal of inquiry, in anticipation of the quarter- 
day advance in prices. For local and district brands of pig iron 
makers’ quotations remained without change from last week, 
40s, 6d. to 41s. 6d. being quoted for forge and foundry Lancashire; 
39s. to 40s. and 40s, 6d. for forge and foundry Lincolnshire ; and 
41s, 6d. to 42s. 6d., according to brand, for foundry Derbyshire, less 
24, delivered equal to Manchester. There was little or no buying 
of any weight going on at these figures, but makers were very firm, 
and there was no pressure at all to sell. Outside brands were, if 
anything, rather easier, and could be bought from merchants at 
under makers’ quotations. For good foundry Middlesbrough 
makers’ rates remained at about 43s. 10d. net cash delivered here, 
but there were sellers in the market at fully 6d. under the above 
figure. It was only in exceptional cases where makers’ prices for 
Scotch iron were any lower, but the considerable giving way in 
warrants encourages underselling, and there are brands to be 
bought at prices very materially below those that makers are 
quoting. 

For hematites there is only a limited inquiry, and where busi- 
ness is offered it is mustly at a little under current rates, but 
makers are very firm, and good foundry qualities are not quoted 
under 53s. 6d. to 54s., less 24 per cent., delivered in the Manchester 
district. 

In finished iron there is a good business offering, but actual 
transactions were for the most part held in abeyance pending the 
quarterly meetings, and prices to a large extent were little more 
than nominal, as representatives of makers were not prepared to 
book orders except subject to the rates ruling after quarter day. 
So far as prices can be quoted they were quite 5s, per ton above 
the rates ruling last week, and may be said to have averaged 
£5 10s. for bars, £5 15s. for hoops, and £7 for local up to £7 10s. 
for Staffordshire sheets, delivered in this district. 

Steel plates are only indirectly affected by the upward move- 
ment above referred to, but makers have been very cautious about 
booking business. There has not been much actually doing, but 
good boilermaking qualities, delivered in the Manchester district, 
may be still quoted at about £8 5s, to £8 7s. 6d. per ton. 

The engineering trades remain in a generally satisfactory position. 
Stationary engine builders, especially firms engaged in the heavier 
classes of work, are very busy; boilermakers are all more or less 
actively engaged, many of them having a decided pressure of 
orders in hand, and tool makers in both the heavy and light de- 
partments are well employed, one or two of the leading firms being 
very busy on heavy tools for shipbuilding work. With one or two 
exceptions, machinists also continue satisfactorily engaged, and 
several firms have a sufficiency of orders to keep them well em- 
ployed over the next twelve months. The only branch which can 
really be said to show little if any improvement is that of locomo- 
tive building, and this department, taking it all through, remains 
only very indifferent. 

The Senchaster Association of Engineers have arranged an 
interesting syllabus of papers for discussion during the ensuing 
session, and these hd oy contributions by Messrs, J. A. Bennion, 
*©On Patents and Patent Law;” Mr. F. Ashbury, C.E., on the 
‘*Forth Bridge;”’ Mr. James Bolas, ‘‘Some Types of the Modern 
Locomotive ;” Alderman W. H. Bailey, ‘‘An Early Page in the 
History of the Liverpool and Manchester Railway ;’ Mr. C. P. 
Brooks, ‘‘The Loom;” and one by Mr. Dack, on “ An Improved 
Hydraulic Lift.” 

The ‘‘ Wells Light,” of which an illustrated notice was given 
in THE ENGINEER a few months back, has since been considerably 
improved in various details, Amongst the improvements is a re- 
arrangement of the burner, by which the light is enabled to stand 
against the highest wind. In the new burner the light passes 
through a series of small tubes, arranged in diamond shape, and ‘by 





this means, however strong or in whatever direction the wind may 
be blowing, the flame is not driven away from the heated tubes, 
which are an essential el i ducing the bright and 





t in pr 
powerful light, whilst another advantage is that the lamp can be 
more readily cleaned. An ingenious arrangement has also been 
added, by which, when required, the light can be raised to an 
elevation of 14ft. or 15ft. This is effected by using an extra 
length of piping, with a swivel joint. This extra length 
of piping is supported on an iron mast, attached by rings 
to the body of the lamp, and which can be readily lifted out 
when the lamp is only required to be used in the ordinary way. 
When a more elevated light is required, the lamp is removed from 
the ordinary connection and placed on the top of the additional 

iping, which is connected by a simple union with the shorter 
ength, and the swivel joint enables the lamp to be easily swung 
down to the ground for lighting, cleaning, or any other purpose. 
The lamps are being made of stronger power, the largest being 
now equal to 3500 candles, and a light iron carriage has been pro- 
vided, upon which any of the lamps can be placed and readily 
moved from one position to another, according to requirements. 
Since Messrs. A. C. Wells and Co. introduced these lamps they 
have been largely adopted in connection with various important 
works now in progress, Upwards of 100 of them are at present in 
use on different sections of the Manchester Ship Canal works; 
others at the Barry Docks, near Cardiff, and on the site 
of the new works now being erected. by the Dowlais Iron 
Company, at East Moors, near Cardiff. The Government 
have also adopted them for use in their shipyards, and a con- 
siderable anubes have been sent away to various works on 
the Continent, these including recent orders for Rotterdam 
and the new canal works in connection with the port of Kiel. 
Messrs, Wells and Co. have specially fitted up works for the 
manufacture of these lamps, of which they are turning out about 
fifty per week, and they will shortly have facilities for more than 
doubling this production, to meet the rapidly growing demand. 

In the coal trade the better qualities, suitable for house fire 
consumption, are moving away briskly, and the best coal pits are 
not only working full time, but stocks are also being filled up at a 
good many of the collieries. Common round coals are in moderate 
request, and any pressure of supplies is prevented by the extra 
demand for house fire purposes. Engine fuel meets with a fair 
sale, except that occasionally the short time movement in the 
cotton trade causes some Jittle anxiety to sell, and prices all 
through the market are firm at recent quotations. At the pit 
mouth, best coals average 9s, 6d. per ton; seconds, &s.; common 
house coals, 6s. 6d.; steam and forge coals, 5s, to 5s. 6d.; burgy, 
4s, 6d. to 5s.; best slack, 3s, 6d. to 4s, ; and common sorts, 2s. 9d. 
and 3s. per ton. There is a fair trade doing for shipment, and 
slightly better prices are being got; good steam coal delivered at 
the Lancashire ports now averages about 7s. to 7s. 6d. per ton, 
with supplies, however, still readily obtainable at the minimum 
figure. 

Barrow.—There is a firm and steady tone in the hematite pig iron 
trade, although the effect of the depression caused by the fall in 
Glasgow warrants is acutely felt so faras commercial operations are 
concerned, Industrially, however, there is no change. Makers 
are briskly employed on a considerable number of orders which 
have been booked well forward. There is a brisk demand for 
Bessemer pig iron, owing to the large consumption of steel makers, 
and this will certainly continue throughout the winter and well into 
the spring of next year. It is obvious that the depressed tone of 
the market is only transient, and that the immediate future will 

rforce witness a renewal of better prices, because although 

usiness is comparatively quiet, owing to the fact that makers are 
so fully sold forward, and have so little need of new contracts at 
the moment, the demand is steady, and the Bessemer trade is 
more confined to this district than it wasashort timeago. 44s. 6d. 
per ton is the price quoted for mixed numbers of Bessemer iron net 
f.o.b., but the actual business done has been small during the week. 
A few transactions are noted in hematite warrants at about 44s., 
but sellers generally are firm. Stocks of warrants have slightly 
increased, but tere is a smaller stock in the hands of makers, In 
the steel trade makers are very busily employed, and the demand 
is well maintained for all the heavy qualities of this class of metal 
which are produced in this district. Rails are very steady at the 
improved price of £3 18s. 6d. for heavy sections, and from £4 to 
£4 10s. for light sections. The mills are well employed, and orders 
are held which will keep makers busy up to the spring of next year. 
In the steel shipbuilding material a further improvement is noted. 
Prices have advanced to £7 12s. 6d. per ton for plates, and 
£6 17s. 6d. for angles. Large orders have recently been placed on 
local account, and the general demand is very brisk. The mills and 
furnaces are very fully employed. In billets, hoops, and tin-plate 
bars a good demand exists, and business shows every week 
increased life. Shipbuilders are not only better employed, but are 
in receipt of new orders. The Naval Construction and Armaments 
Company, at Barrow, has booked two new contracts during the 
week for 4000 ton steamers, 420ft. long, for the coasting service of 
the Pacific Steam Navigation Co. This makes four steamers this 
company have now on hand at Barrow for the Pacific Co.. Iron 
ore, coal and coke all firmer, prices showing a slight improvement, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

WE are in fora strike. As yet it is too early to say what the 
extent may be, and there is always the chance of a settlement 
while the notices are running; but while I write, they are being 
handed in by the thousand, and if the miners’ officials do not over- 
shoot the mark, some 40,000 colliery hands will by this time next 
week have intimated to their employers that, unless an advance of 
10 per cent. is conceded, they will cause the pits to be shut down. 
It is a moral certainty that if certain pits in this district are shut 
down now, they will not be re-opened again. 

Our Government still hold their hands so far as armour-plates 
are concerned. There is no such languor exhibited by foreign 
countries. Germany, Spain, France, Italy, and Russia are all 
showing great activity in strengthening their fleets. In France, 
the home of all-steel plates, the new war-ships will be coated with 
compound ‘‘ Wilson” armour to the extent of two-thirds, and with 
all-steel to one-third. Germany, it is understood, will prefer the 
compound armour, Italy has taken a fancy to all-steel. Russia, 
of course, under the arrangement made with Messrs. Charles Cam- 
mell and Co., Sheffield, continues the use of compound ‘‘ Wilson” 
plates, part being manufactured at Kolpino, near St. Petersburg, 
and part at the Cyclops Works, Sheffield. Thcugh no definite 
decision can yet be reported from Spain, it is believed that com- 

und armour will ultimately be adopted. The ‘‘Wilson” armour 
is made both in France and Germany under royalty arrangements 
with the inventor, Mr. Alexander Wilson, managing director of 
Messrs. Charles Cammell and Co. Some months ago it was 
intimated that a South American Power was about to place orders 
of considerable magnitude for armour, These have not yet been 
received, and other work of the kind is still in suspense. The 
absence of employment for the armour-plate mills is felt pretty 
keenly; but it is not expected that that costly plant will long 
remain unemployed on British account. Additions to the fleet are 
admitted to be necessary on allsides, Some years ago the situation 
was precisely the same. The manufacturers, after several months 
of inaction in the plate mills, were suddenly pressed with require- 
— which made the end of the year exceptionally busy for 
them. 

The movement for improved water communication with the sea 
for Sheffield and the South Yorkshire district is now large 
before the public eye. A preliminary fund is being raised 


to enable the committee to employ engineers to make a survey 
take levels, and prepare plans, and to engage other persons to 
obtain information as to the nature and extent of the traffic to be 
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expected on the proposed canal. This fund, which is now close on 
£2000, is headed by Earl Fitzwilliam with £200, and the Duke of 
Norfolk gives £100. Other large iron, steel, and colliery com- 
panies subscribe £100 each. A careful examination of the improve- 
ment projected between Tinsley and Sheffield was made on Thursday 
by Mr. Abernethy, C.E., and Mr. Hawksley, C.E., accompanied 
by Mr. Frederick Bey surveyor, Sheffield. The engineers after- 
wards proceeded to Goole, where they met Messrs. A. M. Chambers, 
Thorncliffe; W. Pepper, Monk Bretton; J. Buckingham _ 
Denaby Main; J. ©. Duncan, Messrs. John Brown and Co., 
Shetiield ; Alderman J. B. Jackson, Messrs. Spear and Jackson, 
Etna Works, Sheffield; and Mr. B. P. Broomhead, solicitor, Shef- 
field, who had previously on the same day inspected the Aire and 
Calder navigation between Ferrybridge and Goole. An examina- 
tion was made of the port of Goole, with the dock and other im- 
provements there now in course of construction by the Aire and 
Calder Company for the accommodation of the rapidly increasing 
trade at that port. On Friday the party inspected the river Ouse, 
from Goole to the Trent, with the works in progress by the Aire 
and Calder Company for the improvement of the Ouse navigation, 
and proceeded up the river Trent to Althorpe Bridge, thence to 
Keadby, poninp along the canal from Keadby to Stainforth, and 
forward along the Don navigation to Doncaster the same evening. 
On Saturday the engineers continued along the Don navigation as 
far as Tinsley, and up to Sheffield Canal Basin, thus completing 
their inspection of the entire waterway on Saturday afternoon. 
The engineers will subsequently report on their inspection. It is 
understood that the party agreed that a canal from Sheffield to 
Goole was quite practicable, and were at one as to the route it 
should take. Its construction would not, it is believed, exceed 
the estimate made at the outset—£1,000,000—even if it reached it. 

Mr. Abernethy, whose services have been retained on behalf of 
the Canal Committee with Messrs. Hawksley, designed the new 
docks at Hull, constructed by the Hull and Barnsley Railway 
Company, and is consulting engineer to the Manchester Ship Canal 
Company, in which undertaking he has taken a prominent part. 

Messrs. Jonas and Colver, of the Continental Steel Works, 
B -road, Sheffield, are at present engaged on steel for 
Messrs. Mauser and Loewe, of Berlin, who have the contract for 
supplying the Turkish Government with 550,000 rifles and ammu- 
nition. This contract amounts to 30 million marks, or £1,250,000. 
Turkey has already paid £400,000, and deliveries are made accord- 
ing to payments. All the steel for tiis work is being made by the 
firm mentioned. An interesting speciality of this establishment is 
the production of cold rolled steel for watch and clock springs. 
This grade of steel is very largely sent to the Black Forest as well 
as to the United States. At one time the French makers had a 
monopoly of this trade with the Black Forest firms, but they are 
now compietely beat out of the market. At the Continental Steel 
Works some 200 tons of cold rolled steel are produced per month 
for the watch and clock trade of Europe and America. 

Sheffield trade with the United States for the quarter ending 
September 30th last shows an improvement in cutlery and a falling 
off in steel. Cutlery has been exported to the value of £62,773 
16s. 2d., and steel to the value of £68,173 10s., as against 
£60,523 13s. and £77,607 2s. 10d. respectively for the corresponding 
quarter of 1887. The total value of exports from the Sheffield 
consular district to the United States during last quarter was 
£142,313 15s. 5d., against £233,957 15s. 4d. for the September 
quarter of 1887, which, however, was an exceptionally heavy three 
months, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE quarterly meeting of the Cleveland irun trade was held at 
Middlesbrough on Tuesday last. It was very well attended, a 
great many visitors from other districts being present. The un- 
settled condition of the Glasgow market is not without its due 
effect at Middlesbrough, inasmuch as buyers are holding off until 
they are able to judge what the course of events is likely to be. 
Meanwhile prices are fairly well maintained. Makers will not 
accept less than 35s. per ton for prompt delivery of No. 3 g.m.b., 
and merchants, for the most part, ask 34s. 6d. In some instances 
small lots have been sold at 34s. 3d., but sales such as these have 
little or no influence on the general market ; the quantity in second- 
hands being quite insignificant. Forge iron is firm at 33s. 6d. per 
ton. 


Cleveland warrants continue to fluctuate with the price at 
Glasgow, where considerable business is done in them. At the 
beginning of last week 33s. 9d. per ton was quoted ; this price had 
a to 34s. 74d. by Friday, but on Tuesday it fell again to 
33s. 6d. 

Messrs. Connal and Co.’s Middlesbrough stock increased 1667 tons 
last week. This is the first increase recorded for eight months, 
during which period the stock diminished nearly 100,000 tons. 

Ali the finished ironworks are fully employed, and have orders 
sufficient to last for several months. Prices are the same as last 
quoted, except as regards common bars, which have advanced 
2s. 6d. per ton; £5 2s. 6d. free on trucks at works, less 2} 
per cent. discount, being now the price current. 

Steel ship plates are again in demand, sales having this week 
been made at £7 5s. per ton, or 2s, 6d. advance on last week’s 

rice. 

The statistics issued by the Cleveland Ironmasters’ Association 
show that during September there were ninety-eight furnaces in 
blast, of which fifty-nine were making Cleveland, and thirty-nine 
hematite, basic, and spiegel iron. The total output reached 
219,418 tons, representing a decrease of 3096 tons when compared 
with August. The united stocks of pig iron in the whole district 
a‘ the end of the month were 460,270 tons, which is equivalent to 
a diminution of 22,406 tons. The decrease during the nine months 
e ding September 30th reached 177,412 tons. 

The accountant’s certificate for the quarter just ended shows the 
realised price of Cleveland pig iron to have been 32s. 3°73d. per 
ton, as against 32s. l'l4d. during the previous quarter. The 
efect of this ascertainment is to advance miners’ wages 2d. per 
hundred ton:, and blast furnacemen’s wages one-fourth of 1 
per cent 

The great Salt Syndicate seems to be having all its own way so 
far; and those salt proprietors who for a time hesitated have lately 
decided to throw in their lot with the rest of their competitors. 
Tae Droitwich Salt Company’s works have been absorbed, and Mr. 
Corbett has become one of the Corporation. In the Durham 
district the works of Messrs. Bell Bros. have also been acquired. 
Lord Thurlow is to be the chairman of the directors, and Mr. J. 
Verdin will be the managing director for Cheshire, whence eight- 
tenths of the total salt produced in this country emanates. The 
central office for the Cheshire district will be at Winsford. 

It is understood that the shares of the new Wear Steel Company 
have all, or nearly all, been taken up. From the prospectus it 
seems that the money intended to be expended in alterations and 
additions will be mostly absorbed in the melting and cogging 
plant, and the gas-heated furnaces for soaking the ingots and 
blooms. The existing mills, with no doubt some alterations, will 
be utilised. The puddling plant will be broken up and sold. At 
one time there was an idea of establishing blast furnaces and 
smelting Spanish ore to be brought by steamer direct from Spain. 
This would have given the new company a great advantage as 
regards hematite pig iron, but there is nothing in the prospectus 
to indicate that smelting hematite is part of the present pro- 
gramme. Jt will in all probability be eight or nine months before 
the new works can enter into competition for the supply of steel 
o the local shipyard. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 
Tue Glasgow pig iron market bas lacked firmness this week, and 
the prices nave been lower than before. The ironmasters report that 





they are well employed, but there is at the moment a lack of fresh 
shipping orders. On this account the tone of the market has become 
flat. A large amount of iron in the shape of warrants has, how- 
ever, changed hands at lower prices. The past week’s shipments 
amounted to 8402 tons, as compared with 7575 in the corresponding 
week of last year. Of the total, 2694 tons were despatched coast- 
wise ; 1882 to Canada, 830 to Australia, 590 to Italy, 265 to China, 
125 to India, 305 to the United States, and 100 to Holland. The 
amount of the production of pig iron is unchanged, and rather 
more iron is being sent into store. 

The prices of makers’ iron are about 6d. a ton less than they 
were a week ago. Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
is quoted at 47s. 6d.; No. 3, 45s. 6d.; Coltness, 50s, and 45s, 6d.; 
Langloan, 48s. 6d. and 46s.; Summerlee, 50s. 6d. and 45s, 6d.; 
Calder, 49s. and 44s. 6d.; Carnbroe, 42s. and 40s. 6d.; Clyde, 
46s. 6d. and 44s.; Monkland, 41s. 6d. and 40s, 6d.; Govan, at 
Broomielaw, 41s. 6d. and 39s. 6d.; Shotts, at Leith, 48s. 6d. and 
45s. 6d.; Carron, at Grangemouth, 51s. and 44s. 6d.; Gle: ock, 
at Ardrossan, 47s. and 42s.; Eglinton, 41s, and 40s. ; Dalmellington, 
42s. 6d. and 41s. 6d. 

The malleable iron and steel trades continue fully employed, but 
they present no feature of novelty this week. Prices of all articles 
are fully maintained, although at the moment fewer orders are 
being placed. Some good orders for shipbuilding steel have re- 
cently gone to English houses. 

There is a fair business in coals, although the trade is not with- 
out its difficulties. In some districts the coal-masters are hampered 
by restriction on the part of the colliers, who still hope by that 
policy to create an artificial scarcity of supplies, and so force up 
prices. The effect of the restriction in the west is to increase the 
shipments at the Fife ports. In Fife large stocks have accumulated 
at the nd heads within the last month or two, and on this account 
the coalmasters and shippers of Fife have not advanced the prices, 
while they have risen on the south side of the Frith of Forth. The 
consequence is that large shipments are now taking place from 
Fife, and the efforts of the colliers of Lanark and Ayr shires to 
advance prices are futile. The total shipments from Scotch ports 
in the past week were 100,998 tons, as compared with 90,904 tons 
in the same week of 1887. The prices of Glasgow f.o.b. are ahout 
3d. a ton more than they were a week ago for all kinds of coal 
except the better kinds of steam coal, in which there is a steady 
quiet business at former rates. Indeed, there has as yet been no 
advance in this class of coals this season. Dross is very plentiful 
and cheap. 

The ironworkers throughout Scotland are apparently under the 
impression that the state of trade justifies a certain advance in 
their wages. In various places they are moving with this object, 
and here and there they have already been so far successful. 

Copper and tin have been very quiet this week, with no specula- 
tive business, and little change in prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 

THE condition of the Taff Vale Railway finances is a capital test 
of the state of Welsh industries generally. Last week the revenue 
was the largest on record, amounting to £18,433. This was £2525 
over the corresponding period last year. 

I do not know of any industry now that is not in a thriving con- 
dition. For coal, the demand is good all round, and prices show 
no signs of drooping, lls, is being had freely for the best steam, 
and in some cases lls. 3d. and lls. 6d. Second-class coals are 
selling at 10s. 6d., and Monmouthshire at 9s. 6d. 

In house coal there is even more improvement, and prices are 
going up; 9s, 9d, is now quoted, and orders are readily booked 
from 9s. 6d. upwards. That house coal will see 10s., and even more, 
is one of the certainties. Small house coal, now that coke is in 
good demand, isin strong request, and except for large contracts, 
sells at 7s, 9d. 

At Cardiff, Swansea, and Newport the coal trade is uniformly 
good. Swansea shipped 28,000 tons foreign last week, and Newport 
sent 20,000 tons coastwise. In addition, Swansea is doing better in 
the patent fuel trade, and shipped 7000 tons last week. Prices are 
improving, and 9s. 9d. is quoted freely. Several good house coal 
properties are on the market, and will be put up for sale this 
month. There are also some tin-plate properties on the eve of 
changing hands. 

The large fan at the South Griffin pit, Blaina, the property of 
Messrs. Lancaster and Co., suddenly broke on Saturday last ; but so 
prompt were the authorities, that though the pit was full of men, 
they were cleared out just in time. Gas was beginning steadily to 
accumulate. 

Captain Davies, late of Penarth, has been appointed dockmaster 
at Barry, and will be succeeded at Penarth by Captain Langlois, 

I hear that a fine pier for Penarth is being projected. 

I must note two deaths in the mining world of Wales, one that 
of Mr. Daniel Rees, and the other of Mr. Thos. Cernew. Mr. 
Rees was grandson of Mrs. Lucy Thomas, the pioneer of the 
Welsh steam coal] trade. Mr. Rees had the management of the 
Graig Colliery, next of Lletty Shenkin, and, after qualifying under 
Sir George Elliot, held several important appointments, amongst 
them being the agency of the Dynevor and Daftryn collieries, and 
those of Mr. Havel Gwyn. For many years he was one of the 
directors of the Rhymney Railway. Mr. Cernew was manager of 
Plymouth collieries under Mr. Fothergill, and afterwards of the 
Bute collieries under Sir W. T. Lewis. 

The Ebbw Vale strike was brought to a conclusion a few days 
ago in the oid manner. The men, after suffering a good deal, 
agreeing to arbitration, and in the meantime resuming work. The 
colliers are expecting an advance of wages to be announced 
shortly, and I hear that the ironworkers are also expectant, though 
at the present time it is only the most simple labour that is poorly 
paid. Skilled labour is well paid. 

The Cyfarthfa Company has sent a fine case of exhibits to the 
Cardiff Exhibition. It is almost to be regretted that a permanent 
exhibit of Cyfarthfa, Dowlais, and Ebow Vale cannot be given. 
The collection of Ebbw Vale at Manchester was a very fine one. 

The steel trade is firm and brisk. Consignments of pig have 
been considerable also from the North, Barrow and Workington 
figuring well. Quotations are the same as last week. Bars, rails, 
and blooms are in good request 

In tin-plate prices are better by 3d. to 6d., but stocks are getting 
larger. Last week 20,000 boxes were shipped, and 40,000 brought 
into stock. There are now 82,000 boxes in stock, compared with 
56,000 this time last year. This, I must warn buyers, can scarcely 
be taken as indicating a drooping trade, for quotations are firm, 
and demand good, considering that the quarterly meeting is near. 
Several large vessels are due to load in a few days, and these will 
considerably reduce stock, Animation in tin-plate is common, and 
improvements are general, The Glamorgan Company, Cwmaman, 
is going to add two mills to its works. 

Sir W. T. Lewis has been in communication with the Cardiff 
Corporation on the subject of weiring the Taff, and it is probable 
that the Marquis of Bute may agree to certain arrangements. 

A small strike has taken place at Aberavon, but is not expected 
to be of long duration, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


t Tue firm tone of the Eastern iron market continues at the same 
time that the output of pig iron is growing. In the West the con- 
dition of the iron trade is in general that of quietude, though 
latterly, both for pig and manufactured iron, there appears a 
slightly improved demand, and sanguine people take the view that 
for this year the stagnant period has come toan end ; the chief reason 
for thinking thus hopefully being the buoyancy displayed on some 
of the principal foreign markets, though at this moment neither the 
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Belgian nor the French market can lay claim to be counted in 
this category; certainly there is nothing going on internall 
which could lead to this way of thinking. 4 Silesia ose 
of the better sorts of pig iron are being produced than formerly 
and with this the ve is somewhat reviving, best foundry sorts 
having the pull, while the output of Bessemer and basic only just 
keeps pace with the consumption, which is not large at this moment, 
Foundry sorts go up M. 63 p.t., and the foundries and workshops 
here, as well as over the borders, where this is consumed, are all 
well supplied with orders. Though the building season has passed 
the zenith, the works cannot complain of want of specifications for 
sectional iron, bars, plates, sheets, tubes, strip, and other sorts of 
rolled iron, which keep in fairly good request. The boiler shops 
are a well off for orders, and plates well maintain their 
high — of M. 165 to 175, sectional bars being 155 to 160, and 
even 165; merchant bars, 140 to 142°50 p.t., list prices at’ works, 
The Belgian market is weaker, attributable to the fall of 3f. in 
pig iron, from 48 to 45 p.t. There is no alteration in wrought iron 
prices as yet, though it is probable the syndicate may soon make a 
reduction, as the mills are now offering more freely, girders alone 
keeping brisk of sale and firm in price, such as it is, for export 
orders, The French iron market also continues weak, and prices 
have a sinking tendency, for, though bars are noted 130f., and 
girders 140, concessions on these figures are made up to 2°50 p.t. 
caused probably by the underselling of works without the mill and 
forge combination; this it is which enables the Paris houses to 
underquote the manufacturers, Mixed lots of wire rods are quoted 
150 to 155, wire nails 215 p.t. The only really flourishing business 
at present is that of military weapons at St. Etienne. The import of 

ig iron for the eight months of this year has been 91,791 t., against 
19,275 last year; oar iron, 19,235, against 24,308. The export of 
wrought iron has been 20,628, against 25,035; rails have gone 
down to 6202, against 22,589 t. in 1887 ; steel products fell to 7854, 
against 24,850 in 1887. In case the International Rail Convention 
should not be already dead, it would seem scarcely necessary to 
include the French works in it, in face of these small exports, as 
shown by the above figures, if they could produce as cheaply as in 
England is the case, for even in 1887 it was but a drop in the ocean, 
The iron stove trade of Nassau and the Siegerland has been so 
brisk this week that the out-turn was inadequate for the demand, 
and last week’s prices of M. 9 to 13°80 have been well maintained, 
minettes being also in great request, especially for Belgium, but 
rather less so for Westphalia, red sorts at M. 3°20, and grey at 
2°65 p.t. at mines, Though of late 10,000 t. of 20 p.c. and 5000 t. 
of 10 to 12 p.c. grade spiegeleisen has been shipped to America, 
and further parcels are under negotiation, prices have remained 
at their old level of M. 53 for the lower grade, but the smelters of 
this sort view a rise as probable, if only a few more such orders 
come from the same quarter, although the continental and 
domestic trade is not as good as it was this time last year. The 
demand for forge pig has slightly improved lately, as the steel works 
have become better purchasers, but, on the whole, prices are de- 
pressed, M.47 to 48 for bar sorts being the price in the Siegerland, 
and 50 that of the convention in Westphalia. But what a farce 
such combinations become after a little time! Here are conven- 
tion works with blast furnaces, and mills, and forges putting the 
surplus, the want of orders in the mills makes them unable to con- 
sume, on the market, which, of course, tends to the lowering of the 
prices they have pledged themselves to maintain. Again, large 
works in the Luxemburg district are also pouring their cheaper 
qualities on to tbe market at the same time ; but further than this, 
a short time since the State advertised at Magdeburg for some 1600 
12in. plates 5 to 6 m. long, to put under the railway points; some 
works asked M. 103, others 108, 109, and 120 p.t. ow, it is to be 
remarked that the price of the convention, under which such flat 
iron was not to be sold at Magdeburg, is M. 162°50, and that the 
leading raison détre of these conventions was to prevent under- 
selling. Under such conditions, how is it possible to talk of muin- 
taining prices ! 

Luxemburg forge pig is noted M. 37°50 p.t. Foundry iron can 
keep up its price better, as the output is more limited, and 
is in fairly good demand, as the foundries and pipe makers 
are well employed. Prices are unchanged at M. 51 to 57 p.t. 
Basic is putting Bessemer pig out of court entirely, which 
is easily accounted for by the country not possessing much 
ore suitable for producing the latter, while bog ore, cinders, 
and the minettes are available in quantities to produce the 
former ; it may, however, be mentioned in passing that the works 
in Rheinland-Westphalia are now obliged to procure the cinder 
from France, the former supply from England near the coast and 
that available in Belgium and here being for the present almost ex- 
hausted. Otherwise, there is nothing new to note concerning 
prices or demand for these two sorts ; the former remains at M. 45, 
the latter at 54 to 55 p.t. A slight improvement in the condition 
of the wrought branch is reported as looming in the distance, but 
the convention bureaux keep everything exceedingly close, and the 
real state of matters does not transpire till the State tables are 
published ; but so much is clear, that the works have enough to do 
to keep on about half power, and as the trade is a trifle brisker, 
with a few more specifications coming in they would be able to 
keep at this pace for a few months to come. Orders from abroad 
have increased in a few instances, but the foreign demand is still 
very unsatisfactory, attributed, of course, to the too high prices of 
raw iron. Hoops are very depressed in price, which has again fallen, 
but this has brought more eed orders to the mills, Those rolling 
girders and building sections continue busy, and the plate mills 
become from week to week better employed, so these two branches 
are doing exceptionally well, and the convention prices are readily 
given. Sheets are in no way brisk, but the sale has improved a 
little. A general rise in prices, proposed by the Silesian con- 
vention, could not be acceded to by the new western syndicate at 
their late general meeting, because customers would not have 
accepted it, but a rise of M. 5 p, t. was declared on orders under 
five tons, where it could be obtained, which was a weak enough 
compromise, it is true. In wire rods and nails there is a little more 
activity, but nothing of importance enough to affect the condition 
of these branches worth mentioning. The steel works, as a rule, 
are what may almost be called well employed, and the same may 
be said of the constructive iron workshops, foundries, machine and 
wagon factories, to which orders keep flowing in with tolerable 
regularity. Present list prices per ton are:—Good merchant 
quality of bar iron, M. 125 to M. 130, girders M, 122, angles M. 135, 
hoops M. 127°50 to M. 130, steel billets M. 135, boiler plates M. 170, 
charcoal ditto M. 230, tank ditto M. 150, heavy sorts in steel 
M. 150, thin Siegerland sheets M.147 to M. 150, Westphalian 
higher, heavy section steel rails M. 120 to M, 129, light ditto 
M. 115 and higher, wheels and axles M. 315 the set, axles M. 230, 
and steel tires M. 215 to M. 230. 

A sort of higher ‘‘ Fortbildungs,” or continuation commercial 
schools, are being established here, and the first was opened on the 
Ist of this month at Diisseldorf. On the inauguration day 100 
young men enrolled themselves as students at once. Now this is 
precisely what is so much needed in England, and if legislation and 
funds are required for educational purposes, how much more useful 
—indeed necessary—for England it is to have it directed towards 
such commercial schools than to be muddling over crude legislation 
for technical education, which is not wanted, as against the foreigner 
at least, if the technical education-mongers could be brought to 
believe this. Such study may not be exactly so palatable to the 
youth of England as pursuing more active outdoor enjoyments, 
which is their nature as a rule; but nevertheless this problem will 
have to be tackled in earnest soon, if we are to hold our own in the 
future as heretofore. 

As there has been no opposition whatever to the Swiss patent 
law on its exposure for public comment, it will now come into force 
on the 15th proximo, or six weeks prior to the time stipulated in 
the Act. 

The company working the copper schists of Mansfield announces 
that it does not be.ong to the copper syndicate, so here is a chance 
for purchasers of this metal free from the monopoly, 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, Sept. 29th. 

TuE past thirty days have brought out a large 
number of buyers for raw material _and tinished 
products, after a dull season extending over fully 
four months. ‘The prices named in most lines 
have been the lowest quoted during the mid- 
summer depression. Trade journals are quoting 
jron, steel, lumber, engineering and mechanical 
supplies some 10 per cent. higher than August 
prices } but the bulk of the business has been 
done at very low rates. Even now there is but 
little incentive to make purchases for winter 
delivery. The stumbling block is the political 
agitation. The success of the revenue reform 
party, it is thought, would lead to the prompt 
passage of the Mills Bill, should Congress remain 
in session that long. Even should it adjourn, the 
passage of that Bill would follow at the next 
session; and this prospect is having a damping 
effect upon a great many gape of enterprises 
large and small, Capital is anxious to see the 
outcome of the present political campaign, and 
the covering of next winter’s requirements will be 
postponed, in the main, until election is over, As 
the contest now stands, the revenue reformers 
appear to be slightly in the lead ; but the Pro- 
tectionists are making the most strenuous efforts, 
in four or five doubtful States. The South is 
“ solid” for revenue reform, and with the aid of 
three or four Northern States, expects to continue 
the present administration in power. The defeat 
of the Republican party would probably be 
followed by its disintegration, as there is consider- 
able unrest among its present adherents, who are 
led to stand by it, against their better judgment 
in many cases, from their love for the doctrine of 
Protection. 

So far, the volume of business has been about 
15 per cent. below that of last year, Railroad 
earnings during 1887 were 33,000,000 dols. over 
those of 1886, taking the entire system into 
account. The earnings this year will barely 
equal those of last year, according to the opinions 
of the best authorities. These unfavourable 
prospects are disheartening to those who are 
endeavouring to carry through schemes involving 
the investments of large amounts of money. The 
industries of the States are in as good shape as 
they have ever been, for this reason, There is 
but little probability of any overcrowding of the 
channels of trade. The production of pig iron 
has increased 6000 tons per week, and many 
furnaces are preparing to resume production, 
which have been out of blast for some time. The 
output of steel rails has fallen off 40 per cent. 
But on the other hand, the production of steel for 
other purposes has increased 10 per cent. as 
compared to last year. The manufacture of cast 
and wrought iron pipe is about equal to what it 
was last year. A great many new industries are 
being established, and these lie the foundation 
for future expansion in the iron trade. The 
locomotive works throughout the country are for 
the most part busy, working ten hours a day. 
Nearly all the companies contemplate placing 
orders for locomotive engines and cars during 
the coming winter ; there is complaint as to the 
— of rolling stock on a number of leading 
roads, 

The anthracite coal trade is in a remarkably 
active condition ; the weekly output is 890,000 
tons, Markets have been expanded West and 
South, and this has made it possible to advance 
prices to consumers throughout the New England 
States. The supply of anthracite is limited toa 
narrow region, and six or seven companies have 
almost absolute control of the production and 
traffic. The bituminous coal trade along the 
Atlantic Coast kas increased rapidly during the 
ast year, Quite a number of new mines are 
veing opened in Pennsylvania and Virginia. The 
Pennsylvania Railroad traffic in coal and coke 
this year foots up 11,000,000 tons. 








NEW OCOMPANIES. 


THE following companies have just been regis- 
tered :— 


Bellite Company, Limited, 


This company was registered on the 29th ult., 
with a capital of £350,000, in shares of £10 each, 
to acquire the inventions of Carl Laman, of 
Stockholm, Sweden, for improved explosive com- 
pounds, and improved processes for moulding 
cartridges, and apparatus therefor, and for pro- 
tecting and preserving explosives; and other 
letters patent or concessions of a similar character. 
The company will adopt and carry into effect an 
agreement dated the 11th September, 1888, and 
made between Richard Preece Williams, of Car- 
diff, engineer, of the first part, and George 
Forsyth, of Manchester, corn miller, on behalf of 
the company, of the other part. It is also in- 
tended to manufacture and sell every kind of 
work, machinery, and apparatus applicable tothe 
said inventions or any of them. ‘The first sub- 
scribers are :— 

Shares. 
*John Leigh, Manchester, solicitor... .. .. .. 
*Frederick Render, Manchester, corn merchant 
*Thomas Evens, Cardiff, colliery proprietor.. .. 
— Thompson, Blackburn, cotton manufac- 

2. reer ara ie ee 
John Georgo Dean, Haslingden, cotton spinner.. 
R. W. B. Sanderson, Manchester, cotton merchant 
Sinclair Pearne, West Gorton, Lancaster, engineer 

Every member may be a director, but the num- 
ber shall not be more than five. The first 
directors are the subscribers denoted by an 
asterisk ; and two others to be nominated by the 
shareholders, qualification 1000 shares. The re- 
muneration of the directors shall be the sum of 
£5 for each board meeting attended, and their 
travelling expenses, 


Cd el ed 


Brixham Steam Capstan, Engine, Boiler, and Iron 
Ballast Insurance Company, Limited. 


This ee was registered on the Ist inst., 
as a company limited by guarantee to £2 each 
member, for the mutual insurance of steam cap- 
stans, engines, boilers, and iron ballast on board 
smacks or vessels belonging to members of the 





company, ot in which they may be interested. 
The subscribers are :— 


J. W. Upham, Brixham, Devon, shipbuilder. 
R. T, Grant, Brixham, smack-owner, 

J. Stevens, Brixham, smack-owner. 

J. Bray, Brixham, smack-owner. 

G, T. Barry, Brixham, smack-owner. 

J. 8. Sydenham, Brixham, smack-owner. 

W. J. Sanders, Brixham, smack-owner. 

G, Toye, Brixham, smack-owner, 


For purposes of registration, the company is 
declared to consist of not more than 200 members, 





Penarth Promenade and Landing Pier Company, 
Limited, 

This company was registered on the Ist inst., 
with a capital of £35,000, divided into 7000 shares 
of £5 each, to acquire and undertake the whole 
or any part of the rights, interest, and liabilities 
of the undertakers and their assigns named in 
two orders of the Board of Trade, ratified by the 
44th and 45th Vict., c. 14 of 1881, and 50th Vict., ¢.9 
of 1886, known together as the Penarth Promenade 
and Landing Pier Order 1881 and 1886, and to 
purchase or lease any lands and foreshore neces- 
sary for carrying out the provisions of the said 
Order and Acts of Parliament. ‘To carry out all 
or any of the works authorised by the said Orders 
and Acts of Parliament, or any such modification 
of the same, ‘The first subscribers are:— 


Donald McMillan, 2, Victoria-mansions, West- 





ee ee ee ee 1 
William J. Smith, 29, Somerfield-road, South 
era ae ar ae ee 1 
Phillip H. Stevens, 4, Finsbury-circus, London, 
| Sareea ee 1 
Frederick Hope, 891, Kennington-road, London, 
8.E., chartered accountant .. .. .. «2 ss 1 
H. J. Neale, 136, Westmoreland-road, Walworth, 
ee eee eee ny ae 1 
B. Smith, 13, Holtham-road, St. John’s Wood, 
NS. a5. Fis. oo) lax. 66. RAL. samen 1 
J. W. Jenner, 57a, Millbank-street, Westminster, 
Oe eee ° 1 


There is not to be less than two, nor more than 
seven directors, and the first are to be appointed 
by the subscribers; qualification, £100 in the 
share capital. The remuneration to the directors 
is to be the sum of £200 per annum, and shall be 
divided amongst them as they shall determine. 


Ward Electrical Car Company, Limited. 
This company was registered on the 2nd inst., 
with a capital of £300,000, in £10 shares, to carry 
on business as electrical and mechanical engi- 
neers, carriage builders, railway, tramway, and 
road proprietors. An unregistered agreement of 
lst inst., between Michael Radcliff Ward and A, 


A. Mackintosh will be adopted. The subscribers 
are :— 


8 
J. W. Oxley, 29, Muriel street, N., shorthand 


.. Er a ear ae 3 
H. Mayor, 9, Bridgewater-square, E.C., short- 
PS oa) ci ie telat 4h) en bea 1 
L. H. Benjamin, 29, Sandringham-road, E., clerk 1 
A. V. W. Capps, 18, Kelvin-road, N., shorthand 
er a ee ee ee 1 
A. W. Wells, Greenhill-park, Harlesden, accoun- 
tant.. 1 


J. B. Lawson, 30, Cambridge-street, 8.W., assis- 
ae eee ee ee ee ee ee 
The number of directors is not to be less than 

three, nor more than seven; the subscribers are 

to appoint the first, and act ad interim; qualifica- 
tion, fifty shares; remuneration, £2000 per 
annum, 





Liverpool Cotton Importers’ Protective Association, 
Limited, 

This association was registered on the 5th inst., 
with a capital of £100,000, divided into 1000 
shares of £10 cach, to promote and protect the 
import and export trades of Liverpool, and espe- 
cially the cotton trade, and to consider all ques- 
tions affecting the aforesaid trades, and especi- 
ally with regard to the loading, carriage by land 
or sea, delivery, and insurance of cotton. The 
first subscribers are :— 

Shares. 
John 8, Bradbury, 3 and 4, Grosvenor-buildings, 


Liverpool, cotton broker. .. .. .. .. .- 10 
D. Cunningham, 1, Old Hall-street, Liverpool, 

EU. ke ks be. em: tw. 0h. dee ak 3 
*William D. Heyne, 24, Hackins Hey, Liverpool, 

ines hecnr ant» snag Ree ee a rae 
*A. A. Cornelius, 16, Mellor’s-buildings, Liver- 

pool, cotton merchant .. .. .. .. .. « 10 
Sdward Cornelius, 138, Exchange - buildings, 

Live 1, merchant.. . 1 


*John H. Ziegler, 13, Rumford-street, Liverpool, 

cotton me: nt ae ee ae er 
‘Bernard Strauss, 24, Brown's-building, Liver- 

pool, cotton merchant .. .. .. «2 «eee 

The board of management is to consist of not 
less than twelve members, including president, 
vice-president, and secretary. The first members 
of the board are the subscribers denoted by an 
asterisk, and A, A. Paton, H. H. Hornby, and E. 
Comber. 





G. E. Frodsham, Limited. 

This company was registered on the 5th inst., 
with a capital of £25,000, in shares of £10 each, 
to purchase the business of manufacturer of 
chronometers, watches, clocks, and jewellery, 
carried on by Frederick Larard, under the style 
of G. E. Frodsham and Company, at 31, Grace- 
church-street, in the City of London. The first 
subscribers are ;:— 


*Frederick Larard, 31, Gracechurch-street, Lon- 
don, E.C., watch and clock manufacturer 
*Charles Heap, 124, New North-road, Hoxton, Lon- 
don, N., chronometer and watch manufacturer 
George Henry Mason, Clarendon Honse, Claren- 
don-road, Putney, 8.W., clerk .. .. .. .. 
Thomas Samuel Blackwell, 7, Rydon-street, 
Islington, N., watch finisher.. .. .. .. .. 
Frederick J. Culver, 12a, Stonefield - street, 
Islington, N., clock maker .. .. .. .. .. 
Henry E. Mason, Clarendon House, Clarendon- 
ho ee, ie 
Philip Melvill, 17, Spenser-street, Clerkenwell, 
mdon, E.C , watch jeweller . i ee 
There shall not be less than three, nor more 
than five directors, and the first are Frederick 
Larard, Charles Heap, and John Richard Fur- 
neaux, Forest Hill ; qualification, ten shares; the 
remuneration to the directors will be fixed by the 
company in general meeting. 


Ee ol 





The following companies have been registered 
during the week :— 
Caracas Cocoa and Chocolate Company, Limited. 
—Capital, £25,000, in £1 shares. 

Cardiff and South Wales Manure Company, 
Limited—Capital, £50,000, in £10 shares. 
Cornubia Steamship Company, Limited—Capital, 

£21,250, in £42 10s. shares. 
Cornholme Waste Bleaching Company, Limited—- 
Capital, £1000, in £10 shares. 
E, Doughton and Company, Limited (lace manu- 
facturers)— Capital, £30,000, in £10 shares. 
Farnley, Limited-—Capital, £500, in £1 shares. 
G. E. Frodsham, Limited (chronometer and clock 
manufacturers)-Capital, £25,000, in £10shares, 
Irkdale Bleach Works Company, Limited — 
Capital, £60,000, in £10 shares. 
Journal Company, Limited (The)— Capital, £700, 
in £5 shares. ‘ 
Liverpool Cotton Importers’ Protective Associa- 
tion, Limited—Capital, £10,000, in £10shares. 
Morley Gold Mining Company, Limited—Capital, 
£40,000, in £1 shares, 
Prudence Silver Mine, Limited—Capital, £50,000, 
in £1 shares. 
Salt Union, Limited—Capital, £3,000,000, in £10 
shares. 
South Australian Salt Trust, Limited—Capital, 
£10,000, in £1 shares, 
Studley Public Buildings Company, Limited— 
Capital, £1000, in £1 shares. 
Wallasey and Wirral Newspaper Company, 
Limited—Capital, £2000, in £1 shares. 
West Middlesex Printing and Publishing Com- 
pany, Limited—Capital, £5000, in £1 shares. 
William Phillips and Company, Limited (brewers) 
—Capital, £20,000, in £10 shares, 








RAILROAD GAUGES OF THE 
WOR 


FroM a comprehensive review of the history 
and development of the railroad gauges of the 
world by Herr Claus, in Glaser’s Annalen, the 
following particulars in regard to the gauges of 
the world are extracted. After a battle of the 
gauges, 4ft. 6in., 4ft. 84in., 5ft., and 7ft., it was 
agreed in England about 1848 that a uni‘orm 
gauge of 4ft. 84in. should be used on all new 
roads, except those already served by the 7ft. 
gauge. The first German road, from Nuremberg 
to Fiirth, was built with 4ft, 84in. gauge, which 
is now used by all the principal roads of Germany, 
although there is a very considerable mileage of 
narrower gauges, mainly 1 metre, or 3ft. 3gin. 
France started her roads with a width between 
rail centres of 4ft. llin., which has led to some 
slight variations of gauges, according to rail 
width. The later roads have been built with a 
gauge of 4ft. Zin. Holland began with a 6ft. din. 
gauge, but has now altered all its roads to 
4ft. 8hin. The Railroad Congress at Bern, in 
May, 1886, adopted the following resolution, 
which is to apply to Germany, Austria-Hungary, 
France, Italy, and Switzerland :—‘‘The gauge of 
railroads measured between the inner edges of 
the rail heads shall, for roads built or altered as 
to gauge after this resolution takes effect, not be 
less than 4ft. 8gin. on straight lines, nor more 
than 4ft. 9gin. on curves.” . 

In Russia, the first road opened in 1838, from 
St. Petersburg to Zarskoc-Selo, about 16 miles, 
had a 6ft. gauge. When the second road was 
made in 1842, from St. Petersburg to Moscow, the 
Czar, at the instance of our countryman, Major 
Whistler, fixed the Russian gauge at 5ft., which 
increase over the English gauge was thought 
desirable for locomotive purposes. Major 
Whistler thought as wide a gauge as 6ft. uncalled 
for. The 5ft. gauge has continued the standard 
in Russia; but that it was not made different 
from the German gauge for military reasons seems 
to be proved by the fact, instanced by Herr Claus, 
that the lines built under imperial direction from 
Warsaw to Vienna, and from Warsaw to Brom- 
berg—the Berlin line—were carried out with the 
German gauge. The history of American gauges 
is briefly and intelligently reviewed, without 
reference to the narrow gauges, the author 
confining himself to the standard gauges. 

Treland has a standard gauge of 5ft. 3in.; Spain 
and Portugal, 5ft. 64in.; Sweden and Norway 
have the 4ft. 8sin. gauge over the majority of 
their railroads, but 20 per cent. of the Swedish 
roads have other gauges varying from 2ft. 74in. 
up to 4ft.; Norway has 592 kilos. of standard 
gauge, and 970 kilos. of 3ft. Gin. gauge. 

In Asia, of the British-Indian roads, with a 
collective length of 12,366 miles, about 7450 miles 
have a gauge of 5ft. 5gin., the remainder being 
divided among six gauges from 2ft. to 4ft. Of 
the narrow gauges, the most prevalent, embracing 
4200 miles, is the metre, 3ft. 3gin. The Ceylon 
railroads have the standard Indian gauge. The 
Russian Trans-Caspian lines have the Russian 
standard gauge of 5ft. In Asia Minor, the line 
Mudania Brussa has a gauge of 3ft. 7fin. The 
island of Java has 449 miles of 3ft. Sin. gauge, and 
126 with 4ft. 8hin. 

In Japan, with the exception of an 8-mile piece 
begun in 1885, with a gauge of 2ft. 9in., all the 
roads have a 3ft. 6in. gauge. 

In Africa, the Egyptian railroads, amounting to 
932 miles, are of the 4ft. 84in. gauge, Algiers 
and Tunis, with 1203 miles in 1884, had the 
4ft. 84in. standard on all except 155 miles, which 
had a 3ft. 7fin. gauge. The English Cape Colony 
had, in 1885, 1522 miles, all of 3ft. Sin. gauge. 

In America, apart from the comparatively small 
mileage of United States roads with 3ft. gauge, 
= the whole of the United States and 

‘anadian railroads are of 4ft. 84in. to 4ft. 9in. 
gauge. In Mexico, in 1884, 2083 miles were 4ft. 
8hin., and 944 3ft. gauge. In Brazil, at the end 
of 1884, there were 869 miles of 5ft. 3in. gauge, 
and 4164 miles of various gauges between 2ft. and 
4ft. 7in., over 3700 miles being 1 metre, or 3ft. 3gin. 


.so that this may be considered the standard gauge 


of Brazil. 

In Australia the different colonies, rather singu- 
larly, have different gauges, that of New South 
Wales being 4ft. 84in.; Victoria, 5ft. 3in.; South 
Australia, 5ft. 3in. and 3ft. 6in.; and the other 
colonies 3ft. 6in. 

The total mileage in operation in the world at 
the end of 1885 was 303,048 miles. Of this length 
seventy-four per cent. were of the 4ft. 84in. to 
4ft. 9in. standard, 12 per cent, had larger gauges, 
and 14 per cent smaller, 
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Application for Letters Patent, 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

8170. ELecrric Suuntine Device, H. J. Allison.—- 
(The Baxter Electric Manufacturing and Motor Com- 
pany, United States.)»—bth June, 1388.—[Note.—This 
application having been originally included in No. 
8170, dated 6th June, 1888, takes, under Patents 
Rule 23, that date.] 

10,0834. Fi_es for NewspaPers, &c., P. Garton, Liver- 

1.—3Ist July, 1888.—[Note.—This application 
having been originally included in No. 10,083, dated 
3lst July, 1888, takes, under Patents Rule 23, that 
ate.) 
28th September, 1888. 


13,046. TREATING MALT, A. R. White, Bristol. 

13,947. ANTI-FOULING APPLIANCES for the Tap Hoes 
of Casks, J. Beard and J. J. Tennant, Leicester. 

13,948. PortaBLe Foot-protector, G. EK, Anson, Man- 
chester. 

13,949 Brake for Tin Rotiers of Secr-actinc MuLEs, 

. Shaw, Manchester. 

13,950. Key for Taps, J. A. Fawcett, Wakefield. 

18,951. Breakine Coat, W. E. Kochs, Cardiff. 

13,952. Firtines for Batus, H. Steven, Glasgow. 

13,953. TaBLe-covers, J. Inglis, Bolton. 

13,954. PortaBLe EKvecrric Licht Apparatus, §, 
Charlesworth and J. P. Hall, Manchester. 

18,955. Fastenines for Sash Winpows, J. b. Rushton 
and T. R. Atkinson, London. 

13,956. TRANsmission of Sicnats, W. W. Cottam, 
London. 

13,957. Firtinocs to UmBreLias, A. and G. Gent, 


meon, 

13,958. PREPARING FirE-LicuTeRs, L. E. Chagniat, 
London. 

13,959. Srampinc Impressions in Divers CoLours 
upon Boots, L. Green, London. 

13,960. Hoists or ELevators, E. Chadwick, London. 

13,961. SHoes or Siippers for Roap Veunicies, J. D. 
Robinson, Sheffield. 

13,962. Fite Hanpwe, T. H. Heard and W. K. Birkin- 
shaw, Sheffield. 

13,963. TuBULAR Borers, 8. Saunders, London. 

13,964. PorTABLE ELEcTRICAL BaTrerizs, M. McMul- 
lin, London. 

13,965, COMMUNICATING BETWEEN Distant Points by 
means of Existinc Wires, T. Atkins, London, 

13,966. RoLt Paper Houpers, G. Kennedy and D. C, 
Thatcher, London. 

13,967. TREADLE Action for Sewinc Macutyes, A. T, 
Mallard, London. 

13,968. ADVERTISING, G. R. Neilson, J. F. Harrap, and 
A C. Brown, London. 

18,969. TREATING VEGETABLE Fippine, V. Walter, 
London. 

—_— SELF-COUNTERSINKING ScREW, H. W. Bates, 

ndon, 

13,971. WaTerPRoor Fasrios, D, Nicoll, Londcn, 

13 972. Prorection for the Lear Epces of Music, G, 
W. Simmons, London. 

13,973. Weavinc Smyrna Carpets, J. C, Mewburn.— 
(J. Lorthiois-Leurent and BE, Malhére, France.) 

13,974. Workina DrepoeErs, J. H. Wild and C. Corncs, 
London. 

13,975. BooK-MARKEK and ParerCutter, H.8. Morgan, 


mdon. 

13,976. Boots and Suors, E, Edwards.-(P. Fickert, 
Germany.) 

13,977. OPENING Winpow Sashes, A. Del Guerra, 
London. 

13,978. Curtinc Staves for Bannets, &¢., J. Hawley, 
London. 

13,979. Coverinc Cotton Bates, O, Imray.—(S. Oden 
oe ae States.) tellement 4 

13,980. Spray Lamps, The Luc ight Company an 
G. Gerrard, London. “ pate 

13,981. DistrisuTING O11 on Water from Buoys, F, 
Silas, London. 

13,982. APPARATUS for DistripuTING O11, F. Silas, 


mdon. 
13,983. INTERLOCKING RaiLtway Points, C. Hodgson, 


ndon. 

13,984, ELzcTric AccumuLators, B. J. B. Milla.=(/+ 
Barbier, France.) 

13,985, TaBLE-cLoTus, C. K. Mills.—(J. C, Ville, Fila, 
and Fréres, France.) 

13,986. IypicaTING PayMENT on Lives at Poot, H. W, 
Hart, London. 

13,987. ELecrric Licutine, L. Saunderson, London. 

18,988. Pumpine Enornes, F. W. Walker, London. 

13,989. Box Nariine, W. C, James and R, Mynard, 


13,990. CHECKING or RECORDING Time, J. F. Woods, 
Londo: 


13,991. TREATING SULPRURISED Orgs, J. C. Butterfield, 


ndon, 

13,992. Utitisinc Steam, W. P. Thompson.(F. A. 
Tallendeau, France.) 

13,993. WasHine Enoine Waste, J. H. Williams and 
M. W. Hydes, Liverpool. 

13,994. ELectric Crrcuits, J. Kendall and O. Cooper, 
London. 

13,995. Broom Hanpves, E. A. Shaw, Brighton. 


20th September, 1888, 


13,996. PHorocrapuic Cameras, H. Wilson, London, 

13,997. Recorpine Distances, A. R. Terry, London. 

13,998. Evector Guns, F, Beesley, London. 

13,999. Dyxinc Corron, W. E. Heys. —(R. Nickels, 
France.) 

14,000. Srrinninc Macutngs, 8S. Tweedale, Halifax. 

14,001. Cocks or Taps, W. Bradley, Sheffield. 

14,002. Steam Boiters, T. Wingate and L. Burnet, 


Glasgow. 
14,003. Dies, H. H. Forsyth, Pittsburg. 
or CaRTRIDGE Pouca, J. R. Rainsford, Birming- 


am. 
14,005. Dias, R. J. Webb, London. 
14,006. OreratTinc Crane Buckets, J. Marshall, 


ow. 

14,007. Cuarn, E. Baller, Birmingham. 

14,008. Gas, H. Aitken, Glasgow. 

14,009. Printinc Macuing, W. Hayward, London. 

14,010. MEASUREMENTS, E. Dejean, London. 

14,011. Wirnpows, J. H. Jones, Manchester. 

Lats for VENETIAN BurnD, J. C. Hogan, Lons 
on. 

14,013. Puttey, T. O. Arnfield, Manchester. 

14,014. Winpow Fastrenino, W. de L. Perry, Man- 


chester. 

= ip Tea, D. 8. Sinclair.—(J. FE. Lyndall, 
naw. 

14,016. Grinpine MILs, C. E. Hall, Sheffield. 

14,017. Rerpeatinc SaLtoon Tarcets, C, Millichamp, 
Birmingham, 

14,018. Horse or other RounpaBouts, G. Hickson, 


mdon. 

14,019. Dyemne, &c., YARN, S. Mason, jun., and W. T. 
Whitehead, London. 

14,020. ELevaTing CurTaIN Porgs, D. Brown, Glas- 


gow. 
14,021. Toy Paracuvute, F. W. Harding, London. 
14,022. Maxine Pearu Butrons, H. Benoit, Birming-: 


am. 
14,023. Guns and their ArracuMeEnTs, J. M. Fletcher, 
Cheadl 


e. 

14,024, WrappPine or Fitine BiL3s, J. Hodgson, Stock- 
ton-on-Tees. 

14,025. Governor for MARINE ENGINES, E. J. Millett, 
Manchester. 

14,026. TREATING CARBONATE of Lime, R. H. Steedman, 


Glasgow. 
14,027. ManuracturE of Dynamite, C, O. Lundholm, 
Glasgow. 
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14 028. System of Baxiorine for Saarss, O. Tilley, 
London. 
a. Dry Earts and other CLosets, H. Berry, Lon- 


on. 

14,030. GeneRatinc EvLecrro-MAGNETIC CURRENTS, T. 
B. Grant, London. 

14,031. Metuops for ApveRTISING, B. Graves and R. de 
la Torre, London. 

14,082. Rar_way Door and other Locks, W. 8. Lock- 
bart, London. 

14,033. EXTENSIBLE TaBLes, N. C. Rohwer, London. 

14 034. Savery Lirt, C. W. Maclean, A. Wilson, and 
R. L. J. Ellery, London. 

14,035. Forminc Backcrounps on Guass, &c., F. 
Palmer, London. 

14,036. ConveRTING WHEELED VEHICLES into SLEDGEs, 
F. Bruseke and H. Ellinghausen, London. 

14,037. Envevores, Wrarrers, &c, M. H. Sumner, 
London. 

14,038. Hyprau.ic Riverrers, A. J. Boult.—.(V. Schin- 
bach, Austria ) 

14.039. CLeansinc Woot, &c., G. and A. Burnell, 
London. \ 

14,040. Hotprnc and Dirrine Pitts, W. P. Thompson. 
J. B. Russell, United States.) 

14,041. Inpicatine the Amount of Fares, F. Hornby, 


ve 

14,042. Rotary Motion for Drivine Bicycies, &c., J. 
Duckworth, London. 

14,043. Reeisterinc Fronts of Bryniar, &c., Lan- 
TERNS, W. C. Hughes, London. 

— Suoe Piate for Horses, &c., W. R. Clark, 

ndon. 
14,045. DispLay Carp or Stanp, A. B. Lennox, Lon- 
on. 

14,046. Treatinc Cutoripe of Lime for Sars Trans- 
port, C. T. J. Vautin, London. 

14,047. Licutinc Apparatus for Gas Lamps, R. Bar- 
kowski and C. J. D. Andrews, London. 

14 048. Sewinc Macutnes, H. A. Sanders and J. Fox, 
London. 

14,049. Se_r-ceneRaTING Gas Burners, R. Wallwork 
and A. C. Wells, London. 

14,050. Pens and Ho.pers, J. I. Harris, London. 

14,051. Rerricrratinc Apparatus, M. E. Douane and 
A. Jobin, London. 

14,052. Pins used in Porrery Maxine, E. Leak and H. 
Aynsley, London. 

14,053. Wire Fencine, J. B, Evans, London. 

14,054. Braces, J. C. Bruce, London. 

14,055. Prore.tinc VessELs in Water, G. Lansell, 
London, 

14,056. Constructine Sutps, G. Lansell, London. 

14,057. Inrants’ Tezeruinc Paps, H. W. Howard, 

: ndon. 

14,058. Foiprne Tasies, &c., T. Cheesman, London. 

14,059. Putters for Sewinc Macutnes, T. Cheesman, 
London. 

14,060. Pipe Connections, H. J. Pearson, London. 

14,061. Uritisation of Waste Pickie from Tinnine, 
H. J. Kirkman, London. 

14,062. Crackers, I. Clifford, London. 

14,063. Meratiic VesseLs for Fiuips, J. S. Fairfax, 
London. 

oe Seen, A. C. Brown and G. R. Neilson, 

mdon. 
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14,065. New Sprinc Wicket, A. 8. Brindley and G. 
Holmes, Radford. 

14,066. RAaNGE-FinDING, H. Macaulay, Kingston-on- 

ames. 

14,067. Mitk Skmumers, M. C. Atkinson, London. 

14,068. ArracuMenNts for PRopELLER SHarts of VEs- 
sets, M. Immisch, London. 
4,069. FrRE-EXTINGUISHING APPARATUS, &c., J. More, 
Glasgow. 

14,070. Apparatus for Fituinc Savusaces, P. J. Cat- 
terall, Manchester. 

14,071. Setvace Motions of Looms, J. Hunt and H. 

eap, Halifax. 

14,072. Joa Straters, W. P. Bruce, Kinleith Currie, 
Midlothian. 

14,073. Ratsinc, &c., Sirpinc Winpows, R. Hyde, 
Sheffield. 

14,074. Starr-rop Eves, W. H. Baraclough and W. H. 
Ingall, Birmingham. 

14,075. Canpy Curtine Macuines, J. Pulvertaft, 


rk. 
14,076. Hypro-carpon Expiosive Enoines, H. A. 
Stuart and C. R. Binney, London. 
14,077. Macuinery for Castor Bow s, F. J. Wythes, 
Birmingham. 
14,078. Warkine Sticks and UmBrewias, F. Cook, 


lasgow. 

14,079. Screwep Ferrvuies, A. Marr and J. Booth, 
Manchester. 

14,080. Locks for Bacs, Purses, &c., I. Greenbury, 
Edinburgh. 


inburgh. 

14,081. Firinc Keys for Fririnc Orpnance, H. C. L. 
Holien, Woolwich. 

14,082. Heatinc with Mrverat Ow, J. A. Vagner, 


London. 

14,083. Devices for Startinc Street Cars, W. P. 
yg nm, H. Brown, United States.) 

14,084. Sewinc Macurives, W. H. Dorman, Stafford. 

14,085. Sarety BicycLes and Tricycies, R. F. Hall, 
London. 

14,086. Warnino Sicnats at Sea, J. Pain, London. 

14,087. Lawn Tennis Batts, W. E. Bond, London. 

14,088. SmaLt Arms, K. Krnka, London. 

14,089. Exureition of Prorocrapuic Pictures, &c., 
J. T. Leighton, London. 

14,090. Evectric Licat Switcues, H. C. Harold and 
R. Jenkins, London. 

14,091. Sewrnec Macutinegs, C. Rainey, London. 

14,092. Pressinc Trousers, &c., W. Baker, London. 

14,093. Sicuts for Mititary and other Frre-arMs, G. 
A. Lewes, London. 

14,094. Worm Gearine, C. L. Bath, London. 

14,095. Dynamo Evectric Macuivnes, &c., J. Swin- 
burne, Chelmsford. 

14,096. Bepstraps, T. W. and W. Randle, London. 

14,097. Uricisinc Water as Motive Power, E. 
Howarth and A. Bergtheil, London. 

14,098. Raisinc Weiout, N.S. Fraser, London. 

14,099. Securrnc Sticks in Brooms, K. Steinbach, 


mdon. 
14,100. Treatment of TextTiLe Pxiants, L. de Kien, 


ndon. 

14,101. CLeansinc Woot, I. Singer, London. 

14,102. Automatic De.ivery of Goons, M. P. Gossett 
and 8. Trivick, London. 

14,103. Lamps, F. J. B. Allen.—{S. Biheller, Belgium. 

14,104. VenTiLative Appuiance, E. Dickinson and F. 
J. A. Kindermann, London. 

14,105. Improvep Mope of Licutine by Gas, W. T. 
Sugg, London. 

14,106. Steam Encines, H. Gourlay, London. 

14,107. Leap Pioments, J. W. Hall. —-(G. 7. Lewis, 
United States.) 

14,108. TrEaTMENT of Sewace, W. and W. A. Clark, 

mdon. 

14,109. UMBRELLA Riss or Frames, F. A. Ellis, 
London. 

14,110. TeLEpHone, T. N. Vail and J. A. Seely, United 
States 


14,111. TELEPHONE-EXCHANGE SIGNALLING, T. N. Vail 
and J. A. Seely, United States. 

14,112. Frames for Umpretias, &c., J. Weeks, 
London. 

14,113. Preservine Mik, W. C. Hallett.—(K. G. Dahl, 
Norway.) 

14,114. Umpreia Riss, H. B. Foot, Clare. 

14,115. Carriace Sprine, T. R. Coward, London. 

14,116. Steam Borvers, P. Hanrez, London. 

14,117. Pocket Purse Guiove, A. Chart and E. Colyer, 
London. 

14,118. Sprincs for Piston Pump, &c., Packie, J. I. 
Hemmingway, Sheffield. 

— Savine Lire from Fire, F. E. Stuart, Twicken- 


mm. 
4,120. Toys, G. H. Humphrey, London. 





2nd October, 1888. 
121. Sewinc Macuines, C. and M. Leak and D. V. 
B. Henarie, London. 
14,122. Fan Procramme, Canning and Co., London. 
14,123, Manuracrurina Trotiey Track, L. Coburn, 


14 


ris. 

14,124. Ink Emposs Cance, Mark Raitway TICKET 
Nippers, W. Smith, West Brighton. 

14,125. SpooLine Macurngs, J. liwell, Manchester. 

14,126. Stipes for Cuanpeviers, &c., E. Atkins and 
Co. and E. E. Atkins, London. 

14,127. Hoox-nEapep Nats, H. H. Lake.—({//. Lilley, 
United States.) 

14,128. Macuines for Benpinc Metau Bars, L. Gath- 
mann, London. 

14,129. Dynamo-eLecrric Macaines, H. H. Lake.— 
(KE. Thomson, United States.) 

14,130. Meratiic Wasuers, H. H. Lake.—({D. Dodd, 
United States.) 

14,131. Viotixs Bows, H. H. Lake.—(J. Bokmann, 
United States.) 

14,132. Securtne Buttons to LeatHer, H. H. Lake,— 
(A. M. English, United States ) 

14,133. ArriviciaL Dravont in Furnaces, H. H. Lake. 
+6. W. Brown and C. D. Mosher, United States.) 

14,134. Boots, M. A. Brawn, London. 

14,135. Kitys for Dryine Gran, T. Nicholson, Glas- 


gow. 

14,136. Drivisc Carriaces of Switcesacks, &c., G. 
Tolson, Halifax. 

14,137. Sarety Catcn for Lirrs, &c., T. E. Bickle, 
Plymouth. 

14,138. Formine the Surrace of Roaps, H. V. White, 
Portarlington. 

14,139. Looms for Wravinc, B. C. Sykes and G. 
Blamires, Halifax. 

14,140. Conrro.iine the Brake Power of Cyctes, 8. 
Mills, Birmingham. 

14,141. Drivine Banps for Srinpies, 8. Rowbottom, 
Manchester. 

14,142. Packinc for Srurrinc-poxes, J. Kirkman, 


orley. 

14,143. Comprnep SLEEPERS and Cuairs, J. W. H. 
James, Liverpool. 

14,144. Srorp Stipe Box for Pens, &c., B. Greaves, 
Birmingham. 

14,145. Prorecuine Sarps, J. F. Smith, Leicester. 

14,146. E-pacnotetrte Botts for FasTeninac Case: 
ments, F. J. J. Gibbons, Bloxwich. 

14,147. Carpinc Enornes, T. 8. Whitworth, Man- 
chester. 

14,148. Watkine Stick, &c., Hanpies, C. Cox, 


ion. 

14,149. DyxNaMo-ELEcTRIC Macuines, B. Willcox.—(C. 
&. Bradley, United States.) 

14,150. ALLoys of Steet and Nicket, H. Schneider, 
London. 

14,151. Ipentiryinc Birps for Breepine, M. Arnold, 
Ketton Dene. 

14,152. Hooks, W. B. Ihne, Liverpool. 

14,153. CanLe Tramways, C. Klinik and F. Zawischa, 
i“, 

14,154. Wire Maits for Jacguarp Harness, J. Stod- 
dart, London. 

14,155. CoLLapsiBLe Boxes, Cass, &c., F. McIlvenna, 
London. 

14,156. Preciprration, &c., of Sewace, W. Y. Hardie, 
London. 

14,157. Coverine Borers, Steam Pirss, &c., J. Grange, 
Bradford. 


ora, 

14,158. Unper-cuttina Woop, Stone, &c., D. Clohesy, 
Limerick. 

14,159. SHop-rront, N. R. Hepworth, London. 

14,160. ANTI- FRICTION RoLLER Bearines, E. A. 
Schneider, London. 

14,161. ELecrro-MacNetic Inpuctions, L. Bollmann, 
Vienna. 

14,162. Rotting Mitt Apparatus, F. H. Daniels, 
London. 

14,163. Propucinc Porntep Wire Articies, H. A. 
Williams, London. 

14,164. Toy Baioons, J. L. Morley, Cornbrook. 

14,165. Dey Human Harr, H. J. Peck.—(H. G. Down- 
ton, Australia.) 

14,166. Cummneys, L. Boutin, London. 

14,167. Paint, A. Thomson, age gf 

14,168. Fivusnine Sypuons, R. P. Williams and E. J. 
Preston, London. 

14,169. AtTracHMENTs for Wixpow Bunps, C. 8. 
Farthing, London. 

14,170. Wuee for Prore..inc Purposss, H. D. Hodge- 
man, London. 

14,171. Mactc Lanterns, E. T. Potter, London. 

14,172. Permanent Way, W. J. Mitton.—(@. B. Moore, 
Bengal.) 

14,173. Wixpow Sasues, W. H. Dawson, London.— 
[Date applied for under Section 103 of the Patents, 
&c., Act, 7th August, 1888.] 

14,174. Gas Lamps, R. H. and R. 8. Hughes, 


London. 
14,175. Toots for Workine Stone, &c., E. Pichery, 

mdon. 
14,176. Caarrs for Cuitprex, R. and A. Naether, 


mdaon. 

14,177. Lamps, 8. Chandler, sen., 8. Chandler, jun., 
and J. Chandler, London. 

yoo Liresoats, S. R. D. Mundy and W. J. Trowell, 

ondon. 

14,179. Inspectine the Interiors of Pipe Sewers, J. 
G. Killey, London. 

14,180. CLeaninc or Renovatinc Cioruine, G. Hunt, 
London. 

14,181. Guarps for Rarrway Carriace Doors, T. 
Midgley and J. H. Dyson, London. 

14,182. Dryinc Gratin, G. Mallinson, Liverpool. 

14,183. Miximc Brack Asx, T. A. Bullough and G. H. 
Bolton, Liverpool. 

14,184. Evecrriciry for Execrric Licutixc, W. 
Boggett, London. 

14,185. ATTacHING Broom Heaps to Hann ues, W. L. 
Byers, Sunderland. 

14,186. Tosacco Pires, W. L. Byers, Sunderland. 

14,187. Wat Ties or Siass, D. Wilson, London. 

14,188. Diarres, W. Howard, London. 

14,189. Gop Pen, J. Kendal, London. 

14,190. Musica Top, F. Jewell and G. Cole, London. 


3rd October, 1888. 
14,191. Transmitrinc Execrric CuRRENTS, 8. R. Low- 
cock, Moseley. 
— BREECH-LOADING SMALL-ARMS, T. Woodward, 


jirming! ° 

14,193. Sitmpe Vatves of Steam Encrnes, J. Horsfall, 
ax. 

14,194. Macutne for Wasninc Ciotues, J. 8. Rouse, 


B way. 
14,195. Givine Roiiinc Motion to Venicizs, J. L. 
‘bett and J. L. Crawford, G Ww. 
ere Pire Covr.ine, G. Wilson and G. F. Parkinson, 


ndon. 
14,197. Carrier Arms used by Porters, &c., T. Shore, 


Hanley. 
14,198. enn VENTILATOR and Gas Bracket, 8. F. 
Smith, London. 
14,199. Makino Cucorine, T. Parker and A. E. Robin- 
son, Manchester. 
et Apptyinc Hypravtic Power, R. Middletun, 
s. 


14,201. Maxine Buttons, &c., W. H. Duncan, Coal- 
brookdale. 

14,202. Suutrinc Winpows, E. 8. F. Mann, London. 

14,203. Preparine Ammonia, &c., H. Kenyon, Clayton, 
near Manchester. 

14,204. Fittine ArtiriciaL Beveraces, 8. Calcraftand 

. Thompson, Edinburgh. 

14,205. Securntne Carp Fituets, G. H. Schofield, Man- 
chester. 

14,206. Currinc LeaTHer Laces, J. Blakey, Leeds. 

14,207. Insect Traps, A. J. Boult .—(#. Kavalier, 
Austria.) 

14,208. Caste Traction, W. B. Brown and J. Lough- 
ran, Liverpool. 

14,209. Musicat Boxes, C. Mackenzie, Liverpool. 





14,210. Cort Cases, G. A. Illston, Shettield. 

14,211. Rac Enarne Rois, W. H. Salmon, Sheftield. 

14,212, Speciric, P. and J. W. Boswell, London. 

14,218. Vatves, J. R. Fothergill, London. 

14,214. Separation of SoLuTions from Ores, J. C. 
Newbery and T. J. Vautin, London. 

14,215. Nut-Lock, T. B. Grant, London. 

14,216. Governor, J. H. Dales, Yorkshire. 

14,217. Evevers, F. J. Wollen, London. 

14,218. Cameras, J. B. B. Wellington, London. 

14,219, Sewine Fasrics, L. Lindley, London. 

14,220. Avromatic Firs-escare, A. F, Blundell, Lon- 


m. 

14,221. Vatve for Ain Brakes, F, A. Holleman, 
London. 

14,222. Inkstanps, G, W. Jenings, London. 

14,223. Face Powper, J. Quaglio, London. 

14,224. Detivery of ArticLes, H. D. Key, London. 

14,225. Mautinc Gray, A. Behr, London. 

14,226. ELecrro Motor, R. Dick and R, Kennedy, 
Glasgow. 

14,227. Startinc Tramcars, J. J. Hooker, London. 

14,228. ControLtiina FLow of Liqurps, H. A. Kent, 
London, 

14,229. Percussion Fuses for Sueius, C. J. F. M. 
Lilliehdék, London. 

14,230. ELecrric Meters, J. 8. Raworth and W. M. 
re London. 

14,231. Merauuic ALLoy, P. Lazard and L. E. Daniel, 
London. 

14,232. Formine Back of Linep Fasrics, F, Dehaitre, 


London. 
—. Rockinc Horsss, G. Cole and G. Lundberry, 


ndon. 

14,234. Caitp's Carriace, G. Cole and G. Lundberry, 
London. 

— Utinisinc Leataer Waste, W. A. Burrows, 

ndon. 

14,236, Steam Borers, J. B. Prudhon, London. 

14,237. Speakine Tuses, R. J. Seabury.—(H. D. Lovis, 
United States.) 

14,238. Maxine Neurrat Sucpnate, A. J. Boult.—(F. 
Jean, France.) 

14,239. Generation of Cutorine, &c., J. Greenwood, 
London. 

14,240. Exrractinc Gotp from Orgs, J. Greenwood, 


London. 
14,241. HoLtpine Scourine Ciotus, &c., C. Steensen, 

nmdon, 
14,242. Brooms, &c., L. Feldmann and A. Janssen, 


mdon. 
—, Devices for CLeanino YARN, &c., H. F. West, 
ndon. 

14,244. Detivertnc Liquips from Tanks, P. Moly- 
neux, London. 

14,245. Too. Hotpers, J. W. Bishop, London. 

14,246. CLeanino Peprer, H. Lafone, London. 

14,247. CLeansine Woot, I. Singer and M. W. Judell, 
London. 

14,248. Gas Motor Enoines, F. W. Crossley, H. P. 
Holt, and F. H. Anderson, London. 

14,249. ULostno Devices for Recerracies, R. Henk- 
mann, London. 


4th October, 1888. 


14,250. Seur-actinc Cricket Bat Hanpie, L. J. 

Nicolls, Robertsbridge. 

14,251. Lock Cases, H. T. Owens, Birmingham. 

14,252. Suutties, W. C. Bickle, Manchester, 

14,253. Pencit Hotpers, W. Squire and J. R. Bean- 
land, Leeds. 

14,254. Cuttine, &c., DousLe-wiptn Cuiotu, G. Huck, 
Burnley. 

14,255. Stup Links for Cuains, R. J. Dawson and J. 
Beal, Sheffield. 

14,256. Covers for Carts, Wacons, &c., G. Pickup, 





‘ax. 
14,257. Stowinc Suips’ Boats, N. E. Porter, Liver- 
1. 


14.058, Cuttinc the Epcres orr Paper, J. Oates, 
Halifax. 

14,259. Twistinc Frames, M. Wright and E. Long- 
bottom, Halifax. 

14,260. IMPARTING PressuRE to Roiiers, H. C. Longs- 
don, Keighley. 

14,261. Gas Motor Enoines, C. F. A. McAllen, 
Birmingham. 

14,262. Vatve Fittincs of Batus, J. Reid, J. Peacock, 
and D. Walker, Glasgow. 

14,263. ApsUSTABLE Coat CoLLAR Sprina, M. C. Cross, 
Shandon. 

14,264. CLeantno Tvses, E. 8. Booth, Manchester. 

14,265. Puriryinc, &c., Feep-waTer, A. MacLaine, 
Belfast 

14,266. Or_isc the Screw of Mary Gas Vatves, A. 
Toh Qlat + a 





: 'yne. 

14,267. Paper Knives, C, W. Sutton and F. Brown, 
London. 

14,268. WaLkino-sticks, J. Woodhouse, London. 

14,269. WaLLs, &c., J. Wilson, Liverpool. 

14,270. Toy Paracuute, F. Hipgrave, London. 

14,271. Watcnes, W. Aspin, London. 

14,272. Spinpigs, F. King, London. 

14,273. Pocket Time-pieces, G. Herschell, London. 

14,274. New Apvertisinc Mepivum, 8. VU. Campbell, 
Belfast. 

14,275. Gioves, J. G. Raymond, London. 

14,276. Scruspinc Brusues, W. H. Day and G. Dim- 
mer, London. 

14,277. ORNAMENTING FLoweER Baskets, A, Lawrie and 
C. T. Bishop, London. 

14,278. Mera.uic Tunes, W. Pilkington, C. T. Bishop, 
and A. Brownsword, London. 

14,279. Cocks, A. Bonneford, London. 

14,280. TreaTinc Tra, A. Moore, London. 

14,281. INHALERS, J. 8. Hooker, London. 

14,282. Parasoxs, L. Rogers, London, 

14,283. Or. and Gas Lamps, W. H. Luther and G. 


, Glasgow. 
14,284. ImpLemeEnt for Eatrinc Sauce, &c., J. H. Cross, 
London. 
14,285. Borrie, A. Maund, London. 
14,286. ARrTiFicIAL Stone Brocks, J. W. Ranscme, 
London. 
—, AtLoyine Iron and Steer, &c., L. Q. Brin, 
mdon. 
14,288. BuroLtar ALAruM, M. Moser, London. 
14,289. Empossinc, &c., W. Ross and J. Bilbie, 
London. 
14,290. Envevores, G. F. Redfern.—( W. Binns, Turkey.) 
14,291. Harvestinc Macuines, J N. Davies, London. 
14,292. Fase Saint Currs, J. W. Slack and A. H. 
Patterson, London. 
14,293. Auromatic HovseHoLtp Fire - escapes, E, 
Osborne, London. 
ay ve Printinc Presses, J. Jordan and E. Howard, 
ndon. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 
385,526. ApsusTABLE TAPERED WRIST-PIN FOR CROsS- 


HEADS, 7. L. Russell, near Emlenton, Pa.—Filed 
December 30th, 1887. 





Claim.—(1) A crosshead for 1 tives and other 
engines having conical apertures extending laterall 
therethrough, and an adjustable wrist-pin shaft 
having conical sections which fit in said apertures, 
said shaft being extended on either side of the cross- 

and screw threaded, in combination with tighten- 
ing and loosening nuts fitting on said shaft and seat- 
ing against opposite sides, of the crosshead substan- 
tially as set forth. ?) A crosshead for locomotives 
and other engines and an adjustable wrist-pin shaft 








—= 


against said nut or nuts, substantially as set 
(4) A crosshead for locomotives and » ead al 
an adjustable wrist-pin shaft mounted therein, and a 


[385,526] 














‘htening nut or nuts for said shaft, in combination 
with a nut-locking bar having a recessed face which 
—_ against said nut or nuts, substantially as set 
0 
385,397. Enoine, C. C. Worthington, Irvington N.Y. 

Filed October 5th, 1887. : 

Claim.—(1) The combination, with three engines 
arranged to be operated in pairs upon the duplex 
principle, of valve operating connections for operating 
the valve or valves of each engine from either of the 
others, substantially as described. (2) The combina- 
tion, with the three engines, A B C, of the rock shafts 
gh, each having connections for attachment to the 
piston-rods of two of said engines and to the valve- 
rods of two of said engines, substantially as described, 


[385,397] 
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(3) Thecombination, with the three engines A B C, of 
the rock shafts gh, made in and connected by 
couplings, as at 8, substantially as described. (4) The 
combination, with the shafts g A, having the rock 
arms or, of the link 4, connected to the valve-rod s 
and arranged to be connected to either of said arms, 
substantially as described. 
385,443. Moutp ror Castine Betis, G. Cumplell, 
Milwaukee, Wis.—Filed April 11th, 1887. 
Claim.—{1) A flask or frame for the mould, having 
a roughened surface for retaining sand, a coat of sand 
thereon, and thereon a coating of moulding loam, 
shaped and formed for the reception of the molten 
metal, substantially as described. (2) An inner and 
anZouter flask or frame, and on the surface of both 


385,443] 
SS cul 





inner and outer flasks a lining of sand, and thereon a 
coating of loam, said lining of sand and coating of 
loam being so moulded and shaped, and said inner and 
outer flasks so secured together as to form a matrix 
for the reception of the molten metal, substantially 
as Prod vos 9 

385,631. Srreet-can Motor, J. Kahn, Clevelund, 

Ohio.—Filed April 30th, 1888. 

Claim.—Q) The combination, with the car, of the 
motor B and fuel reservoir C, the said motor being 
connected by suitable gearing to the axles of the car, 
the liquid-tank D, connected to the cylinder-jacket of 
the motor by a pipe E, a pump F, interposed in this 
pipe E and operated continuously by the said motor B, 
and the ponte eis cooling-coil J, also connected to the 
cylinder-jacket of the motor, the outlet end of this 
overhead coil emptying into the said tank D, substan- 
tially as described. (2) The combination, with a car, 
of the replacing device, consisting essentially, of a ver- 
tically-movable vertical shaft 8, provided with a wheel 
T at its lower end, the said shaft being screw-threaded 


, 














©) 
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at its upper end, and a nut V supported in a bracket 
W bolted to the car, the said ¢ S passing through 
the nut V, as described, whereby it may be raised or 
lowered. () The combination, with a car mounted 
upon suitable wheels and axles, one of the said axles 
being provided with an excentric G1 of a pushing de- 





mounted therein, ha’ a polygonal end, in 
—_ with — removably pe etn the oe 
ving a polygonal aperture whic! over said poly- 
onal ol, substantially as set forth. (3) A cross- 
ead for locomotives and other engines, an adjustable 
wrist-pin shaft mounted therein, and a tightenin 
nut or nuts for said shaft in combination with a nut- 
locking bar sec to said crosshead, which abuts 





vice of a depending pivotted arm B}, pro- 
vided with a forwardly-extending thumb D!, which 
impinges against the excentric G! on the axle, and a 
rearwardly-extending weighted Lp agey E!, a rear- 
wardly-extending pawl F! pivotted to the lower end of 
the said arm B!, and means for es the arm 
B! and its attachments when not in use, arranged 
as and for the purpose set forth. 
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ON THE CONSTRUCTION OF FURNACES FOR 
BURNING LIQUID FUELS. 
No. VIII. 

The advantages of liquid fuels—-All the advantages of 
liquid fuels compared to coal, especially those that are of 
weight in connection with modern fast steam men-of-war, 

are easily enumerated as follows :— ; 

(1) The rapidity and cheapness with which they can be 
prought on board, which, according to Tweddell,! are so 

reat that the steamers of the Caspian can ship from 800 to 

1000 tons of fuel in from three to four hours, a period 
which could be still wore reduced if a few arrangements 
still wanting were introduced. A torpedo boat therefore 
which required at most about twenty tons of liquid fuel 
could be made ready in a few minutes, and a whole flotilla 
would require no more time than it takes to coal a single 
boat at present. ; 

(2) The storage of the oil in such parts of the vessel as 
are unfit for cargo. Such parts are the water ballast 
tanks of large cargo-carrying steamers, the double 
bottoms of ironclads, as well as the keel spaces fore and aft 
of boilers and engines on all steamers. Besides, by filling 
up these spaces it will become possible to make the engine 
rooms more convenient and spacious, by reducing the 
bunkers, especially in the case of smaller vessels. 

(3) The diminution of the staff of stokers and of the 
physical fatigue of stokers, As the oil is sent out of the 
Coe into tanks above the furnaces by means of a steam 
pump, from whence it flows of itself into the furnaces, 
coal trimmers are not required. Besides, only one stoker 
is wanted for each watch for every furnace on board, who 
has to regulate the sprinkler taps and see that the water in 
the boilers is at the right height. Tweddell states that 
the steamers of the Caspian have usually only one stoker 
and two boys for each watch. The largest steamers that 
have communicating furnaces would therefore require no 
more than one stoker and three or four boys for each 
watch, and would therefore want no more than three 
siokers and ten or twelve boys altogether, whereas at 
present they require a staff of stokers amounting to from 
sixty to eighty men, which must cost steamship companies 
at least £60 per annum per man in wages and keep. 
What sums steamship companies would save through 
reducing their stoking staff can be easily calculated. On 
board torpedo boats one stoker would suffice instead of 
the two that are the rule now for each watch; and as the 
stoker will have little physical work to do, the men will 
keep better health in bad weather, whereas at present it 
is well known that the leading stokers are the first 
to get exhausted. 

(4) The greater power of evaporation of liquid fuels, 
which is in proportion of 7 to 4 to that of coals, enables 
steamers either to reduce the weight of the fuel they take 
on board when the same distance is to be steamed as in 
the case of coal fuel, or else enables steamers to steam a 
longer distance when the same quantity of liquid fuel is 
taken as would have been required if coal had been used. 
A modern torpedo boat, which, for example, at a given 
— could go 4000 knots, would, if instead of coal it had 
the same weight of oil in board, be able to go 7000 knots, 
and if it filled an equal space with oil as the coals would 
have occupied, it would be able to go 7500 knots, because 
one ton of coal occupies 1:25 cubic metres on board, 
whereas one ton of oil residuals occupies 1°11 cubic metres. 
| means of liquid fuel therefore the sphere of action 
of a torpedo boat can be nearly doubled. 

(5) The more perfect combustion of liquid fuel prevents 
the formation of residuals and smoke. Consequently, 
ashes and cinders do not occur, and the furnaces need not 
be cleaned, nor need the flues be swept. The first cir- 
cumstance is of the greatest importance with regard to 
torpedo boats, which generally have only one furnace, the 
grates of which after a six hours’ coal-fire, at most after 
ten, are covered with clinker. It then becomes imperative 
to clean the grates if the same steam pressure and speed 
are to be kept up. Such a cleaning is not, however, easily 
accomplished. The grate surface is generally about two 
metres square, on which during ten hours about 
eight tons of coal have been burned, leaving, even under 
favourable conditions, at least 80 to 100 kilogrammes 
of clinker, Besides, during the operation of cleanin 
the boat must lose a considerable amount of spe 
owing to arrested evaporation. A further loss of speed is 
incurred by the attachment of “swallows’ nests”—rings 
—to the mouths of the tubes, and as the grates must be 
cleared at short intervals—especially if the journey is 
rapid, for the grates cannot be kept free of clinker-—it is 
clear that a vessel chasing a torpedo boat may easily 
overtake it without attaining as great a speed as the 
latter, for her fires can be cleaned at each watch, and she 
need not therefore lose so much speed. If the torpedo 
boat, however, should burn liquid fuel instead of coal it 
can goon for days without rest or loss of speed, and 
must necessarily distance any larger craft chasing it. But 
there are two other important factors that have not even 
been taken into consideration. The first is the advantage 
that is derived from dving away with the very cumber- 
sme and exceedingly filthy process of throwing the ashes 
and cinders overboard, which is even quite impracticable 
during action, and the second the immunity from ex- 
posure to a singeing of clothes and body by sparks and 
cinders flying out of the short funnel when the speed is 
at all rapid. People who have been any time on board a 
torpedo boat can certainly have no very pleasant recollec- 
tions of their experience. On the other hand, the aboli- 
tion of smoke is of the greatest tactical importance. The 
torpedo boat that does not betray itself by a column of 
smoke is very difficult to discover on the horizon, and will, 
therefore, have an enormous advantage, as it will itself be 
able to distinguish all larger vessels by their smoke 
columns. How these masses of smoke issuing from the 
chimneys, even though the best coal be used, betray the 
movements of haa when a sudden increase of speed 
is laid on and artificial draught applied, the English naval 
authorities have had brought home to them during last 


1 “Journal” of the Royal United Service Institution, May, 1885, p. 698 











year’s naval manceuvres. As, however, a sudden stoppage 
of the air current will produce enormous dense smoke 
columns in cases where liquid fuel is used, Captain 
Curtis, R.N.,? has suggested that this circumstance should 
be utilised with a view to establishing a code of smoke 
signals for long distances on the Morse system. 

(6) The improved ventilation of the firing space, which 
is said to be caused by the admixture of air in the 
sprinkler, and also by the fewer rays of heat. According 
to Tweddell,® if one goes below into the engine-room when 
the thermometer is 40 deg. C. in the shade, an increase of 
temperature as compared to that on deck is scarcely 
noticeable when oil is the fuel; whereas with the coal fires, 
with natural draught, the temperature rises under similar 
conditions to 55 } a and 60 deg. C. Besides, in the 
former case the stokers need not exert themselves at all, 
whereas where coals are used they have to work very 
hard, and must come on deck every few minutes to get a 
breath of air. For tropical climates therefore liquid fuel 
is strongly to be recommended. 

(7) The greater manceuvring capacity of the engines, 
which is attained by the possibility of suddenly increas- 
ing, reducing, or stopping the fire. In the case of coal 
fires, if it be desired suddenly to shut off the steam, and 
the safety valve is not to be used, the fire and smoke- 
box doors have to be opened, and the cold air must 
be admitted directly into the boiler, which is exceedingly 
bad for the latter. Further, a considerable time must 
elapse before a fire thus extinguished can be made to 
burn again. But both can be quickly accomplished in 
the case of sprinklers by simply closing or opening the 
steam and oi pee 

(8) The longer life of the boilers, which is chiefly to be 
ascribed to the fact that the fire-doors need only be 
seldom opened, and consequently the entrance of cold air 
into the furnaze and the resultant cooling of the boiler- 
plates are completely avoided. It is perhaps of less 
importance that mineral oils contain no sulphur,* and 
consequently the plates of the fire-box are not so 
severely taxed as in the case of coal, the sulphur of 
which, owing to the formation of sulphurous acid, acts 
destructively on the iron. 

(9) The ease and exactitude with which the oil can be 
measured when it is taken on board, as well as when it is 
being burned, should silence complaints of short weight 
in coals which one hears so frequently now, and should 
also insure a better verification of the consumption of 
fuel during trial. Those advantages, of which 3, 4, and 5 
are the most brilliant, must be considered in connection 
with certain disadvantages which the use of liquid fuels 
entail, and which cannot be passed over. These are :— 

I. The erection of oil tanks and supply pipes in the 
place of existing coal stations so as to insure the rapidity 
of taking oil on board alluded to above. These oil 
stations need not be so numerous, however, as the coal 
stations, because steamers burning oil do not require fuel- 
ling so frequently as those that use coal. The cost of 
erection and maintenance of such stations with good oil- 
tight iron trucks, with pumping machinery for filling, as 
well as a system of supply pipes for emptying them, by 
means of which as many vessels may be served at one and 
the same time as feasible, would probably not exceed the 
expenditure on coal stations, which must be provided with 
sheds in good repair, lading jetties, tipping appliances, 
&c. The staff of workmen, on the other hand, would be 
remarkably small at an oil station, as compared with the 
number required at a coal station, for the transmission of 
oil can be worked mechanically, whereas the transport of 
coal must of necessity entail a great deal of manual 
labour. If the tactical advantages of liquid fuel be con- 
sidered of sufficient importance, the slight additional 
expenditure in oil stations will not stand in its way. 

II. The loud noise occasioned by sprinklers, which is 
exceedingly inconvenient in the case of passenger steamers, 
would be downrightly fatal for torpedo boats, If it is 
realised, however, that this noise, according to d’Allest’s 
experiments, resembles strongly that of a large fan, 
and as the fan engines fitted to torpedo boats which 
use artificial air currents do not work particularly 
noiselessly, it will be admitted that the difference is not 
very great. Besides, a torpedo boat making a night 
attack would travel very slowly so as to avoid all possible 
noise, and a sprinkler worked with a pressure of 0°5 
atmosphere makes very little noise indeed, according to 
French experiments; and it is very probable that even 
this slight noise would be lost in the general noise of the 
pumps and engines. 

III. The combustibility of oil, which might occasion an 
explosion in the event of a shell hitting the tanks. This 
objection may be met by the statement that the oil can 
be easily stored under the water-line, where it would be 
comparatively safe; besides which it will yet have to be 
proved whether oil in a tank is really likely to ignite if 
pierced by the splinter of a shell. Of course all idea of 
getting protection out of the oil tanks, as in the case of 
coal bunkers, must be relinquished; but this sacrifice is 
not so great as would at first appear. The very thin 
bunker walls, and the far from thick layer of coal that 
surround the boiler at present, can scarcely be seriously 
regarded as much protection against the penetrating 
power of modern projectiles and shells. Nor should we 
forget that Admiral Selwyn is not in favour of using oil 
that has a lower specific gravity than from 1°050 to 1-060, 
therefore possessing a higher specific gravity than sea 
water--1'026. The advantages of such oil are self- 
evident. The dense, heavy oil is less easily ignited, 
contains no volatile gases, and burns more economically 
on account of its density than thin oil, and does not flow 
off into the sea at once as soon as the tank under water-line 
has been pierced by a projectile, as is the case with the 
lighter oils. The remaining oil could in such circum- 
stances be still used for fuel, while the water that had 
entered through the aperture made by the projectile 





2 Journal” Royal United Service Institution, May, 1885, p. 696. 

3 “Verhandlung des Vereins zur Beférderung des Gewerbfleisses,” 
1887, p. 546. 
at ana ” of the Royal United Service Institution, May 1885, p. 697. 


could be allowed to remain floating on the top; and as it 
would be lighter than the oil it had replaced, the buoy- 
ancy of the vessel would be increased instead of being 
reduced. A coal bunker that has been riddled must, on 
the other hand, be instantly shut off; its contents are no 
longer of any use, and the water that enters it reduces 
the buoyancy of the vessel. 

IV. The very small number of oils which can be used 
as fuel. If estimated at a maximum, the annual output 
of all the natural oil of the world amounts to about 
six millions of tons of mineral oil, three-quarters of a 
million tons of tar oil, and a quarter of a million tons of 
slate or shale oil—altogether seven million tons. Modern 
industry, which transforms these into liquid fuel; 
lubricating oils, benzol, paraffin, &c., cannot spare them ; 
at most it can leave us about 20 per cent. of the original 
weight in residuals, which, however, would only 
represent a fifth part of the fuel required annually by 
the steam navigation of the world. On the other hand, 
the latter absorbs about a thirty-third of the annual 
output of 400 million tons of coal of the world, or 
12 million tons. 

V. The enormous cost of liquid fuel is, however, th: 
rock on which all attempts at introducing its use more 
widely in merchant vessels must founder. According to 
the present prices of coal and oil residuals, the latter, 
notwithstanding their higher power of evaporation, are 
about three times as dear as coal. The saviug in stokers, 
the cheapness of loading, and the other enumerated 
advantages, do not materially alter their proportion. 
Only when new oilfields have been discovered, and 
cheaper methods of transport have been introduced, and 
oil residuals have been brought down in price to about 
double that of coal, will it be at all possible for it to 
compete with coal in Western Europe. Whether such a 
competition could last very long even then is very 
doubtful in view of the experience we have had in the 
rise of the price of oil in England when a steamer was to 
be propelled by it, and the contractors were compelled to 
return to coal. Of course, the war navies, which are not 
so dependent on prices as the merchant marine, will 
reserve their verdict until they see, after the termination 
of the experiments still going on in England, Russia, and 
France, whether the much vaunted tactical superiority 
of oil over coal is justified by the result. Should this 
be the case, as is probable, these nations, and per- 
haps the United States, will possibly introduce liquid 
fuel on their torpedo boats. Further, liquid fuel, if 
Laval’s experiments prove to be practicable, will very 
probably be adop for submarine vessels to an im- 
—- extent; and finally, it is very possible, as indeed 

as been the case recently in North America, that liquid 
fuel will find adopters among the proprietors of pleasure 
yachts, for in all these cases economy is only a secondary 
consideration. 

Conclusion.—The question whether the economical inte- 
rests of Germany would make a more universal adoption 
of liquid fuel desirable must be answered in the negative. 
The condition of the very extensive but exceedingly de- 
pressed German coal trade would probably become more 
deplorable if our steamers would gradually all adopt 
liquid fuel, an eventuality which is fortunately very 
remote, owing to the relative prices of coal and oil. 
Should this, however, ultimately occur, it is not probable 
that the oil trade of Germany would reap any benefits, 
for the assurance of geologists that certain oil-fields in 
the north-west of Germany are economically of much 
greater value to the nation than all the gold-fields of 
California would have been, unfortunately fails to con- 
vince, if the cost of the output could not be recouped by 
the market price of the article. 

The German Navy will have to await the adoption of 
liquid fuel for torpedo boats in foreign countries without 
following suit, for the simple reason that native oil, under 
existing circumstances, could be obtained only at an enor- 
mous increase of cost, and in inadequate quantities, and 
the purchase of oil from foreign countries would involve 
great expenditure in oil-stations, and would place our 
Government at the mercy of a foreign Power in the event 
of war. 

Russia and the United States, on the other hand, who 
are largely blessed with mineral oil, and England, which 
could easily procure a shale oil at a reasonable price from 
its own bituminous slate clay, have every reason to 
seriously consider the adoption of liquid fuel by their 
navies, especially now that its technical adaptability has 
been clearly demonstrated. If France should adopt 
liquid fuel, although it has but a few important oil wells in 
the Sevennes, near Pezenas, and in the department of 
Hérault, the reason for this may be found in the fact that 
the coal seams of France might, in the event of a war, 
prove inadequate for the demands of her railways and 
fleet, as the mobilisation of the 17th Army Corps is said 
to have proved. France would, therefore, be wise to pro- 
vide an important section of her fleet, the torpedo boats, 
with furnaces for liquid fuel. From whence the French 
are going to get their liquid fuel it is impossible to say. 
In the meantime d’Allest seems to promise us an answer 
at a future period. 

Only when the navies of these Powers have fully de- 
monstrated that liquid fuel is of the greatest importance 
in increasing their efficiency, will it be time for Germany, 
Austria, and Italy, who are all similarly situated, to adopt 
it themselves, and then they should use every endeavour 
to stimulate their own local oil industries. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William H. Burner, staff engi- 
neer, to the Vernon, additional ; Cornelius H. Steward, engineer, 
to the Vernon ; and George Aborn, engineer, to the Vernon, addi- 
tional, all to date October 13th ; Henry T. Liversedge, engineer, to 
the Watchful, to date October 8th; Frederick M. D. Spry, 
assistant-engineer, to the Medusa; William Ryan, assistant-engi- 
neer, to the Marathon; H. J. Meiklejohn, acting assistant-engi- 





neer, to the Anson ; and W, R, A engineer, to the Alecto, to 
date October 23rd.” saa : 
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GENERAL SOLUTION OF THE PROBLEM OF A 
DIAGONAL RIVETTED JOINT OF MAXIMUM 
STRENGTH. 

By Joun T. Nicotson, B, Se. (Edin.) 
No. I. 


THE present paper principally concerns itself with the 
solution of the problem of the efficiency of a diagonal 
rivetted joint in a cylindrical boiler; of a joint, that is, 
which, instead of making a line in the shell parallel to the 
_ of the boiler, has a constant inclination to any such 
ine. 

Asa preliminary, the paper presents a comprehensive 
view of the various methods of designing a longitudinal 
joint of maximum efficiency ; one which shall give way 
indifferently, either by tearing the plate or shearing the 
rivets. In this part of the paper the problem of the 
longitudinal joint of greatest strength is approached from 
three different points of view; and the er is conducted 
to formule for the general solution of the problem essen- 
tially the same, but differently manipulated to suit the 
three modes of attack. 

In the second part of the paper the general formule 
just mentioned are modified or altered so as to be applic- 
able to the case of diagonal joints; and the paper con- 
cludes with numerical examples of the results obtained. 

Owing to the fact that experimental data regarding 
the strength of materials, when stressed obliquely to a 
surface of rupture, are almost entirely wanting, the effici- 
ency of a diagonal joint cannot be precisely predeter- 
mined; but the conclusions regarding such joints derived 
from the solutions of examples are worthy of acceptance, 
being founded on high probability. While, then, the 

per affects more as its subject the deduction of general 

ormulz for use in designing joints when the unknown 
constant shall have been determined, than a decision as 
to the relative merits of diagonal and longitudinal joints, 
it does indeed claim a decided advantage for diagonal 
joints as regards strength for a given weight of shell, or 
weight for a given strength over longitudinal joints as 
ordinarily constructed. 

Part I—Longitudinal joints.—The efficiency of arivetted 
joint is the ratio of the maximum stress it is capable of 
producing in the plates it unites to the breaking stress of 
those plates. If in any given longitudinal joint this effi- 
ciency be denoted! by 2, the pitch and diameter of rivets 
by p and d, the thickness of the plates by ¢, the breaking 
strengths of the plate (a) as regards tearing through the 
line of rivet holes—under a stress normal to that line—b 
mF ,,* (6) as regards tearing—in a similar way—throug 
a longitudinal line in the solid plate by F,, the shearing 
strength of the rivets by F,, the number of rivets in a 
pitch length of plate by N, the ratio of the double shear 
strength of a rivet to its single shear strength by e—then 
the following well-known relations among these quanti- 
ties must obtain :— 


7= (p — d)tmF, = 





— 2 1 

otk, - (1) 
eNid F, 

1 = a e 

and 7 pik, (2) 


The efficiency of the joint is, of course, the smaller of 
these two values; and the joint is one of maximum effi- 


ciency when 7 = 71. That is, when— 
Nia? 
mead, *say™ 
ptr, 


or, (p - d)tm¥, =eN7d?F, (3) 

In this expression the quantities, m, F,, N, and e are 
constants for any given joint, being of necessity known, 
or having been fixed beforehand; and the equation thus 
expresses one condition governing the relations of the 
three variables p, d, and ¢ to each other. It is obvious, 
however, that, in order to determine the values of any 
two of these variables in terms of the third, another rela- 
tion between them must be postulated. In short, before 
we can design a joint, we must settle upon the value of 
one of the three ratios p/d, p/t, and d/t. 

Case I_—Suppose, then, that we have fixed the ratio p/d 
at a certain value. This is very frequently the quantity 
predetermined; but it is most usually done by having 
settled what the value of 7 is to be, » very obviously in- 


volving p/d ; (» - ne-4) =m(1 - <): 


Now, equation (3) may be written— 








«se FF F 
i iS hal Aa) 
A sad F, 
or, p=(eNTo +1)d . . (4b) 
And if the ratio d/t be, in future, denoted by &, we have 
PaentE Fe 5 
d eNGt ot! (5) 
But since y= ™(P-® , pid = —™ — (6) 
P m—-7 
Therefore, substituting in (5), 
_™_mwen* pF (7) 
m—n 4 mF, 
and, ultimately, we have, 
4 mF n 
Pie ees ees eee 8 
eNxr F, m-1 (6) 


The process of designing a joint of maximum efficiency 
for a boiler of given Teen and pressure of steam, when 
7 (or the ratio p/d) is first of all fixed upon, is then as 
follows :—Settle the number of rivets per pitch (ie., N); 
the value to be allowed for e (depending on the nature of 


1 The writer has throughout endeavoured to adhere to the notation 
used by Professor Unwin, in ‘‘ Machine Design,” as far as possible. See 
this work, pp. 87 et seq. 

2 m being the ratio of the strength after drilling or punching, to the 
strength before that operation. ‘ 





the shearing stress on the rivets); and those of m, F,, and 
F, ; then & is known from equation (8). But ¢ may be 
found from the relation 
Pressure x Diameter = » x 2¢f,; (where f, = mF; 
divided by the proper factor of safety), or 
Qn fe 


Hence, since s = d/t is known, we know d; and since 
m =. 
p/d = —~— is known, we know p. 
m- 7 


Case IJ.—When p/t, the ratio of rivet pitch to plate 
thickness, is first settled, equation (5) must be otherwise 
manipulated. 

Multiplying it by d/p, and substituting in it for d its 
value &¢ in terms of ¢, we have 

pate tye Sy ta (10) 
4p mk p 
Putting this in the form of a quadratic equation in 4, we 
have— 





2 4 mF, 4 mF: Pp 9 ll 
“+ eN« F, ‘ eNx F, ¢t G2) 
For brevity,substituting A for ‘ ; T for ™ F, ; and 
e N . F, 


R for p/t; and solving the quadratic; we get for the 


value of k— 
po AT, MA2TE+4ATR) | ay 

The method of designing the’joint is, then, as follows : 
A, T, and R being known, we can find & by substituting 
their values in equation (12)--the positive sign of the 
second term being taken. 


d kt k 
Now, » = m (a A, =m(1 = m(1 Ra) 
And since we now know both / and R, the thickness of 
plate (¢) may be found—as in Case I.—by equation (9). 
This being known, the diameter and pitch of rivets follow 
at once from our known values of s and R. 

The method of this case appears to the writer the most 
rational of the three, by which a joint can be designed. 
For the greatest pitch for which a joint will remain 
steam-tight depends mainly on the relation of pitch of 
rivets to thickness of plates ; although it is also affected 
by the relative size of rivets and of rivet heads. 


Case III.—I\f d/t, or k, be predetermined ; we must first 


find the value of » in order to be able to find the plate 
thickness by means of equation (9). Now, » = m2” z 


may be put into the form 





_ md, 
Pr m9 
and if we substitute this value for p in equation (4) we get 
md eNr F, 
wrath 4 ae * 1)a 
From this we finally deduce, 
7=m __eNekF, (13) 


eNwkF, + 4mF, 
The plate thickness may now be found by equation (9) ; 
the diameter of rivet from d= ¢; and the pitch from 
md 
.s < m=— n 
In the above investigations no account has been taken 
of the effect of the wy 1 neg on the rivets, or plate. 
If F. be the allowable bearing pressure per projected 
square inch of rivet surface, the following relation must 
obtain 





(p — d)tmF, = NdtF, (14) 

We may write this mF 
= & — om Fe 15 
F, = @- a)" (15) 


Then if F, be estimated by this equation, and if it should 
come out to be greater than 43 tons per square inch in a 
lap joint, or 45 to 50 tons in a butt joint, then such joint 
will fail by the rivets shearing before the full strength of 
the plate is exerted; for the experiments conducted -4 
Professor Kennedy—for the Rivetted Joints Researc 
Committee of the Inst. of Mech. Eng.—show that with 
these values of F, the rivets do not attain their natural 
ultimate shearing strength—viz., F ,—but fail at shearing 
stresses much below this.* , 

Otherwise we may settle the maximum allowable ratio 
of d/t—i.e., k—as the preliminary to designing a joint by 
using the expression 


a (16) 
t ‘ ™ F 
4 s 
deduced from the obvious relation—similar to (14)— 
eN {d?F, =NatF, ; (16a) 


Then, during the design of the joint by any of the 
methods given—Case L., II., or III.—above, we must reject 
any value obtained for */ greater than that supplied by 
(16)*. 

Part II.—Diagonal joints—Having thus cleared the 
way by a review or résumé of the modes of treating a 
joint parallel to the axis of the boiler, we proceed to the 
case where the joint is skewed; where, «c., it is inclined to 
a longitudinal joint. Such a joint, called in the present 
paper a diagonal joint, is, then, not perpendicular to 
either of the axes of principal stress in the shell plates of 
a boiler, as is the case with one longitudinally disposed. 

The first part of the problem consists in finding the 
magnitude and direction of the stress produced across such 
a section of the plate—leaving the rivets out of account— 
as makes an angle, @ say, with the longitudinal. Let AC 
—Fig. 1—be this diagonal section, and let us consider the 
conditions of equilibrium of the small triangular piece of 
plate A BC under the action of the three forces s, s,, and 





3 Proc. Inst. Mech. Eng., 1885, p. 251. Conclus. (V). 





4 Conf. “ Rivetted Joints,” by Bindon B. Stoney, Spons, 1885, pp. 33, 
42, 77, and 85. 











r, supposed in one plane. The sides A B and BC parallel 
and perpendicular respectively to an axial plane of the 
boiler are acted on normally by forces of s and s, lb. per 
square inch; and the hypothenuse AC making an angle 
6° with A B is acted on by a force of r lb. per square inch, 
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Fig. 1. 


at some angle ¢° with the normal to AC. The force s is 
known from the relation— 
_ Press. x Dia. 
*= 2x Plate thickness * 
and s, is found in a similar way. 

Then it is required to 
find r and 9, the inten- 
sity and directions of the 
stress on A C, which will, 
when multiplied by A C, 
equilibrate the forces s 
multiplied by A B, and 
8, multiplied by BC. Let 
the length of AC be a, 
then the lengths of AB 
and BC will be a cos é 
and asin 6 Draw—Fig. 
2—a triangle of forces 
cbd, having cb = 8, a 
sin 0,bd = sacos @, and 
parallel to AB and BC 
respectively ; so that dc 
will represent in magni 
tude and direction the 


(17) 


§,asin 8 


Sjcos 9 
va 


<t. 
— 





Fig. 2. 


d | force ra required to keep the triangular piece at rest. 


Then we have— 
r? a? = 8,7 a? sin? 6 + 8? a? cos? @ (18) 
r= ,/(s,7 sin? @ + 8? cos? 6) . (19) 
Now let s; = 8, where v is any fraction from 0°5 to 
0°0—according to the amount of the end-long load the 
stays are supposed capable of sustaining. 
en, r= ,/(n? sin? @+ cos? 6)s . . . (20) 
or,r=cs . (20), ifc be put for ,/(n? sin? 6 + cos? 4), 
the ratio of the intensities of the stresses on A Cand A B. 
To find the valve of ¢, the angle made by r with the 
normal to A C, we have the very obvious relation ¢=9 — 8, 
—B being the angle bdc, Fig. 2, or that which r makes 
with BC, Fig. 1. 


or 





tan @ — tan p 
= 6— - 3 
Then, tan ¢ = tan (8 — 9) 1 + tan @ tan 
But tang = "27 8in Oi tane . (21a) 
8a cos 8 
1 — n) tan @ 
silat ( i 21b 
ne 1 +2 tan*6 — 
= tan 1 (1 — ) tané (Qe 
or outa’ 5 +n tan20 vii 


We have thus determined the stress, both in magnitude 
and direction, acting across the proposed section which is 
sufficient to equilibrate the circumferential and longitu- 
dinal stresses produced in the shell by the internal pres- 
sure—Tables I. and II. and their corresponding graphs 
give these values (see next page). 

We now come to the second part of the problem, where- 
in we investigate the efficiency of a rivetted joint, uniting 
such a diagonal section. The efficiency of a rivetted joint 
was defined above, as the ratio of the maximum stress it 
is capable of producing in the plate it unites, to the break- 
ing stress of those plates. We have to inquire as to the 
nature, and estimate the magnitude of this ratio for a 
diagonal rivetted joint. 





Fig. 3. 


In Fig. 3, let AC be any such diagonal joint; and let 
#, °—acting at the angle ¢ to the normal ab to A C—be 
the stress required to break the plate through the rivet 





5 In order to be uniform with the notation Fe and mF, of the former 
part of the paper, this ought to be /@¢. ¢ being the parallel breaking 
stress through the solid plate, and / the ratio of strengths after and before 





ling—or punching. But as this latter breaking stress is not used in 
the investigation, the writer has, for brevity, substituted $+ for 1 @+. 
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holes, i.e, through AC. Then # produces a parallel | longitudinally, in being divided by c, and multiplied by | We have also, as in equation (9)— 
stress, * say, obviously of less intensity than @,, across % ins Press. x Dia. (30) 


any such section through the solid plate as A! C?, parallel 
to AC. If P and D be the pitch and diameter of the 
rivets in AC, and ¢’ the thickness of the plate, then the 
ratio of r to # —the stress in the solid plate to the stress 
in the same direction in the plate through the rivet holes 
—may be called the diagonal efficiency, and may be de- 
noted by m.° But 


rP=%(P —D) 
r P- 
Therefore = =n = - a a (22) 


Now stresses s and s, = 8, acting normally to AD and 
D E—longitudinal and circumferential plate sections— 
will produce a stress 7 ( = nq ® ) acting at an angle » to 





—-., . Inany case, therefore, when c= —‘. ,noincrease 
m F, m F, 

of efficiency results from the employment of a diagonal 
instead of a longitudinal joint. 

Proceeding now to the discussion of the three cases 
arising from the three modes of attacking the question, 
similar to those for the longitudinal joint, eqns. (4) to(16), 
it is evident, first of all, that a small change only is required 
in equation (3). 

It must manifestly be written— 


(P - D)¢ # =eNID*F, «hea 


This change having been made, we may at once commence 
with— 





anf 
—where f’, = F, divided by a proper factor of safety. 
— we can find D from D = K,, and P from P 


Case I].—When P/t’, the ratio of rivet pitch to plate 
thickness, is first of all settled, we have, as in equation 
(10)— 

pa R mr OK... Gl) 


4B ee 
e A \ Sra £2 an 
” fa Y. oe? Ot 





TABLE I.—Table of Values of c= «/(n2 sin? 0 + cos? 0) when on 





TaBLE II.—Table of Values of = tan 


-) (1-2) tan 0 
1+ ntan?6 

















6 | n is :— 

is | 0°0 0-1 | 0°2 0°3 | 0°4 0°5 | | C) n=0°0 | n=0°1 | n=0°2 2=0°3 | 2=0°4 | n=0°5 1 
90° |  0°0000 0°1000 0° 0:3000 |  0-4000 0°5000 90° 90° | 0 0 ( 0 
85° | = -0°0871 0°1324 0°2175 0°3113 =| ~=—-0°4074 0°5056 85° | 85° 36°12’ | 18°36’ 11° 15’ 7° 20 5° 52’ 0 
sor | 0°1736 0°1996 0° 2626 0°3427 | «= (04305 0°5221 | so | = 80° 50°27" «| = (81° 24" 20° 27’ 13°47 | 9° 26’ 0 
75 | 0-2588 0°2762 03230 03885 | 074650 0°5479 | 75° 75° f4° 33’ «| = 88° 16’ 26° 47’ 18° 49 13° 11’ 0 
70° 0°3416 0°3547 03902 04432 0°5076 0°5811 70° 70° 54° 38" 41° 13’ 30° 31’ 22° 18’ 16° 3’ 0 
65° |  0°4226 0° 4322 04598 0°5025 0°5568 | 076196 | ee 52° 54’ 41°48’ | «(32°15' =| «(24° 23" 189° Y | O 
60° 0°5 | 05074 0°5291 0°5635 0°6083 | 0°6614 60° | (60° 50° 10’ 40°54" | «(32°32 | 25°17" 19° 6 | 0 
55° 0°5736 =| «=: 0°5794 0°5965 0°6240 0°6606 | 0°7048 55° | BBS 46° 53’ 39° 4’ 31°48 =| = 25° 16’ 19°28 | 0 
50° 0°6428 0°6473 0°6608 0°6826 O-7121 =; 0°7482 | 50° | ~=—(50° 43° 12’ 36° 36’ 30°20 «=| =«24°30’ 19° 20° 0 
45° 0°7071 0°7106 0°7211 {| 0°7382 0°7616 0°7906 | 45° | 45° 39° 18” s3°4y | 28°18 =| «(23°12 18°26 | O 
40° 0°7660 0°7687 0°7768 |  0°7899 08080 | 0°8307_ =| 40° | 40° 35° 12’ 30°98’ | 25°53 | 21°27" 17°15' | 0 
35° 0°8191 0°8211 0°8271 |  0°8370 0°8507 | 0°8679 35° 35° 31° 0 7 23° 8 19° 21’ 15° 45/ 0 
30° 0°8660 0°8674 =| (08718 0°8789 0°8888 | 0°9014 30° 30° 26° 42’ 23°95" | 20° 10 17° 0 13° 54’ 0 
25° 09063 09073 |  0°9102 0°9151 0°9219 0°9306 25° 25° 22° 20 19° 40’ 17 2 14° 26’ 11° 52’ 0 
20° 0°9397 0-9403 | = (0-9422 | 09453 0:9496 | 0°9551 20° 20° =| = 17°55’ 15° 50’ 13° 46’ 11° 43’ 9° 41’ 0 
15° 09659 0°9663 0-9673 0°9690 0°9715 | 0°9745 15° 15° | ~=(:13° 28 11° 55’ 10° 24’ 8° 53’ Troy | 0 
10° | 0°9848 0°9850 |  0-9854 0°9862 0°9873 | 0°9886 10° 10° 9° 0 7° 59 6° 59’ 5° 58’ 4° 58’ 0 
5° 0°9962 0°9962 | 09963 0°9965 0°9968 | 0°9971 = | & | em 4° 0! 3° 30 3 0 237 | 0 
0° 1-0000 1-0000 1:0000 1°0000 1:6000 =| 10000 0° * | | 0 0 0 | 0 























DIAGRAM OF VALUES OF C = r. 


(GRAPHS OF TABLE I.) 
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DIAGRAM OF VALUES OF op: 
The obliquity of r 
(1 — n) tan 0 





= tan~ 


1 + ntan? @ 
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ab, if these four quantities and @ satisfy the two equa- 
tions— 
r= ,/(n* sin? 6+ cos? @)s=cs . . . (20) 


= tan-1 (1 — 2) tan 6 aes 
% = tan py = (21c) 
So that we may write— 
8s= r = wa © % e . . . . (23) 
c c 
ae - WS Rag 
(and Fahd oll ehedkne vy (232) 


But the efficiency of the joint as defined above is , , Fy 

t 
being the ultimate tensile strength of the plate normally 
to A D. 


If, then, this, the efficiency of the diagonal joint, be 
denoted by ,—in contradistinction to the efficiency of 
a longitudinal joint—we have from (23), 

8 _ Na % 
a. <r (| 

’ UB F, - F, (2 ) 
This, then, is the required efficiency of a diagonal rivetted 


joint, and we see that it differs from m [v. equa- 





tion (1)] =», the efficiency of the same joint disposed 





6 Strictly speaking na ought to denote the ratio 7/@¢, where gr has the 
signification given it in the beginning of note 5, and then equation (22) 
would read : rP = Ue (P-D); & = na “tbe; and then na would 
have the same value as nj—see lower down—and would be the efficiency 
of the diagonal joint; this form cannot, however, be used till @¢ is ex- 
perimentally determined, 


Case I.— Where we suppose 7, the total efficiency of the 





| diagonal joint assumed. Then na ( a P ) is at once 
| known from (24), thus— , 
| mae ‘ 25 
&, eee » (25) 
| Then, as in (5) nal i. - 

ie ee . 2 
| D ™ _ (26) 
| and, eat » (27) 
1 — na 
| ‘te mine mois’ 28 
| therefore, ms z K F. +1. . (28) 
: = 4 es. 9 
; and ultimately, K= ey ee (29) 


| Todesign a diagonal joint for a boiler of given diameter 
| and pressure of steam, 7, or P/D being the quantity pos- 
tulated, we proceed as follows:—Find the value of » and 
of c, corresponding to the given values of 2 “"_ t) st 

: s. aw tor~a (1-2) tane 
by equations (21c) and (20), viz.: ¢ = tau liaante 
and c = ,/(n? sin? 6 + cos? 6). 

Then, by the expression given lower down, in default 
of experiment, find the value of #, corresponding to the 
obtained value of ¢. We now know all the quantities on 
the right-hand side of equation (25) ; consequently, naz can 
be found by means of it. Employing, then, equation (29), 


we can determine K (=? ) 





4 
eNr 


R, for Pp and solving the quadratic; we get, for the 


, 





For brevity, substituting A for » 1, for ee » and 





value of K— 7 , 
r ATL y MAPT?+4AT, Ri) (ax 
Ke--1+~* - (32) 
Now, since 
Pe 2? an ES qu mw21-<K (33) 
1-7 L—na’ P 


and 7, being by (24) = met is known; and the thick- 
cre 


ness of the plate may be found as in the last case by 
using-~ 


’ _ Press. x Dia. 5 a, waloaiee: 


2m fe 

Case JII.—If D/t’ or K be predetermined. Here, in 

order to get the thickness of the plate, we must first find 
ny. We have, as in equation (13), 

es eNzKF, 
N= eNwKF,+ 44, * 2 (31) 

, 

and from (24), 1; = 

Press. x Dia. 


; so that we can find now the 


thickness from ¢’ = 


(30), the 


sha nf 
rivet diameter from the given value of K, and the rivet 





pitch from P =D 
1—n4 
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LOCOMOTIVE FOR BELGIAN “VICINAL” RAIL- 
WAYS AT THE BRUSSELS EXHIBITION. 


THE steam tramway locomotive illustrated above and on p. 323 
was designed and constructed for the National Belgian Society 
of Vicinal or parish railways. The engine has been turned 
out of the shops at Tubize of the company known as La Metal- 
lurgique, which has its head-quarters in Brussels. This company, 
besides its deliveries to the National Society as the result of 
public tender, has supplied the whole of the rolling stock, in- 
cluding the composite saloon and smoking cars with open space 
between the two compartments, that recently formed the 
subject of anote in THE ENGINEER, to the two steam tramways 
worked successfully by public companies between Bruxelles- 
Ixelles and Boondaal by the Bois de la Cambre and that between 
Liége and Jeneppe, following the Meuse and passing opposite to 
Seraing, where are the famous Cockerill Works. 

The locomotive has six wheels coupled, and weighs 27} tons 
in running order, and with a cylinder diameter of 0°35 m., and 
stroke of 0°36 m. or about 14in. and 15in. respectively ; exerts a 


tractive effort of 0°65 x s = 4°046 tons. 


dimensions are as follow :— 





The remaining 


Boiler : 
Inside diameter of shell... .. .. 1. .. «2 oe of 12m, 
Length of shell .. .. .. .. _ oe =e oo cn 
Thickness of plates of she’ 0°0165 m. 
From rail to centreline .. .. .. 1°610 m. 
From rail to top of fire-box, front 0°640 m. 
= a bac 0°755 m, 
Inside length of smoke-box .. 0°550 m. 
»». Width am oe ee ee be be 1°333 m 
Total —— re ee 3400 litres. 
Capacity with 0°1 m.=4in. above fire-box roof 1850 litres. 
re in atmospheres... .. .. .. .. »- «» « 12 
EGE UEEOND cc ob ce as we ob oe 05 oo DORE 
Fire-grate : 
Len, os 1°350 m. 
Width .. ae ae ae 0°700 m 
io. ds. os, 66: oe. be ue 0°945 m. 
Fire-box heating surface: 
Mean height of roof above grate .. 1-000 m. 
Inside length at top.. .. . » 1°333 m. 
* bottom 1-358 m. 
Inside width at top .. x 1090 m. 
” ae ee 0700 m. 
Thickness of omupe plates at sides 0°015 m. 
a back plate... .. .. 0°015 m. 
an tube plate .. 0025 m. 
Tube heating surface : 
Number op 191 
Inside diameter . . 07035 m. 
Thickness . - 0°0025 m. 
Total heating surface : 
Fire-box ss 68 +25 2b ss: ae os os os ose 
DE be: igh. me: 4G tk Se. he. a0 “Ge Con: os. ee 
2. i an a ee ee eee, 
Chimney : 
Inside diameter .. 0°330 m. 
Height above rail 3575 m, 
Frame : 
Between frame plates cc ce ce oo os os SST Ma. 
eres ae ee eee 
Length between bufferbeams .. .. .. .. .. 6°100 m. 
Length outside buffers .. 7°050 m. 
Springs : 
Leading—Number of plates... .. .. .. .. .. «. HU 
|. SSS Cl 
Driving— Number of plates... .. .. .. .. «2 « I 
be Ds on ss bs 0°700 m. 
Trailing—Number of plates .. 11 
Ses os ae: 0°700 m. 
Axles: 
Diameter 0°170 m. 
eee 0°130 m. 
Centre of journals 1°273 m. 
Wheel base .. .. .. 2°000 m. 
Wheels : 
Diameter at bearing surfaces 0°850 m. 
a over flanges ° 0°730 m. 
Between tires . 0°045 m. 
Engines : 
Between centres of cylinders os ec 0s oe ce os ROR, 
= TPP ONES .. 2s 2s os oe cn EM. 
* PED ks. ce oe ce ne ow ROE 


LA CIE, METALLURGIQUE, TUBIZE, ENGINEERS, 


o 


OO000000 
Oopoo00g000 00 0 


ce) 


Ooo0000000 0 
o90000000 
O900000 0 

OO0000000 





<— 


nes, 


[ wae, empty: 


m leading wheels 7956 kg. 
On driving _,, 7444 kg. 
On trailing ,, 7595 kg. 
>? rar 22,995 kg. 
Weight in running order : 
On leadingwheels .. .. .. .. 1. «. of «. «- 9402 kg. 
On driving _,, 06 (Be. st “eo: oe an “ce oe 
On trailing ,, 9805 k, 
nb 30 27,891 kg. 
Capacity of tanks oe 2500 litres. 
=» bunkers... .. . 850 litres. 


To facilitate the running round sharp curves a play of 3mm., 
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or rather more than }in., is given on each side to the driving axle- 
boxes, and the flanges of the corresponding tires are made only 
20mm. instead of 24mm., or fin. bare instead of lin. full, as 
usual, An enlarged section of the rail and wheel is given in the 
small cut. 








“THE SNARK.” 


In reference to the interesting articles which appeared in 
THE ENGINEER some months back respecting the “Zephyr” 
spirit launches, probably some of your readers may be still 
further interested by a few particulars from one who purchased 
a 20ft. spirit launch from Messrs. Yarrow, has had it in constant 
use, weather permitting, for over two months, and is vastly 
pleased with his investment. I like to be as precise as possible, 
80, trusting to your forbearance, I will say what I have to com- 
municate in my own way, and begin at the beginning. 

On the 6th of June I paid a most interesting visit to the 
works, Isle of Dogs. All I wished to see or inquire about was 
most kindly and courteously responded to by Messrs. Yarrow, 
though I am not aware they at that time looked upon me as 
more than a visitor. I was invited to try a run, so again 
went to the Isle of Dogs, and have been “going to the Dogs” 
ever since, which is not half so bad as some people might think, 
I can hear someone say, “ Well, if he has been going there ever 
since, there must have been something wrong with the boat.” 
Let him, however, at once dismiss such a thought from his 
mind. Moreover, I reformed on July 24th, the day I took the 
Snark away. 

I may here account for the heading of this communication. 
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| You are aware that all launches on the Thames must have a name. 
| Everyone knows about the Snark; it cannot be said to be a 
| “he,” “she,” or “it.” The spirit launches are somewhat non- 
| descript ; they cannot accurately be called steamboats ; I there- 

fore named my boat the Snark. The other day when I was in 
a lock, in company with some other boats, I heard sumeone say, 
| as if to himself, ‘‘The Sneak,” and repeated it. Perhaps he 
could not spell. Never mind, he unintentionally paid my boat 
a great compliment, as a sneak is something that steals along 
very quietly without noise, which it does. 

When first I read about these spirit launches, I thought how 
convenient for taking with me by train to the sea, the Norfolk 
Broads, &c., on account of the weight being so much less than 
that of a steam launch the same size. As 8 my first idea, 
1 shall presently be able to show that I was not mistaken. 
| On Tuesday, July 24th, 12.50 p.m., the Snark started on its 
| voyage up river. There were four on board all told—A (W.) 
| Marriner, a doctor, a waterman, and an individual who is never 


| so happy as when dirtying his fingers, though no class of engine 


could be cleaner to work; so we were well found. “ Kach 
thought he was thinking of nothing but Snark,” and the signs of 
the weather that day July 24th, was stormy, strong wind 
ahead, and tide in favour. Shortly after casting off, we ob- 


| served Mr. Nesbitt on board the Tucunaré—intended for the 


Amazon—describing circles in the air violently ; but a moment’s 


| thought suggested life buoys, so put back we did, and pleased 


to have them. All went well, although the Snark had only been 


| launched the previous Friday, and had not had a proper trial 


| until the day of the voyage. The running time from the yard 
| to Richmond Bridge, twenty-three miles, was 2? hours, that is 
| exclusive of one stop for a few minutes, namely, at Westminster. 

There may be a few of your readers who are somewhat vague 
respecting the working of this beautiful invention. I will there- 
fore endeavour to describe it as shortly as possible. In the bows 
of the boat is a closed copper tank for holding the spirit, sur- 
rounded by water, and cut off from the rest of the boat by a 
bulkhead. In the stern are the engines and evaporator—boiler. 
There are five copper pipes leading from the tank to the stern; 
three of these run outside and just above the keel, two of which 
are for condensing the vapour on leaving the engine, and for 
conveying the condensed vapour back to the tank to be used 
over again; the other conveys the spirit from the tank through 
a stop valve to a small hand pump, and is also in connection 
with a pump worked by the engines. The other two pipes 
from the tank run under the floor boards inside the 
boat; one is connected to a small hand air pump, the 
other to a small burner underneath the evaporator. The 
small hand spirit pump and air pump are close to the engines 
and tiller. The engines, which are of the simplest construction, 
have three inverted single-acting cylinders and pistons, and 
loose connecting-rods simply forked at one end and spherical at 
the other. The three cylinders are bolted to, and project down- 
wards from a plate, which plate is bolted on the top of a box 
casting, through which, near the bottom, runs the crank shaft. 
In this plate are the cylinder ports. Above this plate is a 
casting containing the valves, and through which the cranked 
valve spindle passes. On the back end of the crank shaft, which 
projects through the box casting, is a toothed wheel; also on the 
projecting end of the cranked valve spindle is a toothed wheel ; 
these two wheels are connected by an intermediate toothed 
wheel supported by a bracket attached to the box casting. On 
the extreme back end of the cranked valve spindle is apparently 
a small wooden wheel only, which, however, conceals a beautiful 
arrangement easier to appreciate than accurately describe, but 
an idea may be formed of it when it is stated that this wheel 
may be grasped when revolving at full speed with the engines 
by a child, thus stopping the engine instantly, or when revolving 
in one direction may similarly be instantly made to revolve in 
the other, thus reversing the engines. The evaporator—boiler— 
is placed immediately above or behind the engines; it consists 
of a few feet of coiled copper pipe, one end of which is con- 





nected with the pump driven by the engines, also with the small 
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hand spirit pump, the other end with the valve chest of the 
engines. The evaporator is attached to, and stands up from an 
iron dish, and is encased by two sheet iron cylindrical walls 
with dome-shaped top, a short piece of tubing projecting 
upwards for the funnel to slip on to. Between the walls is 
asbestos. Through the casing is a small hole conveniently 
situated for inserting a lighted match. A small pipe, connected 
with the pipe which conveys the vapour from the evaporator to 
the engines, is attached at its other end to what is called the 
injector, the hand-wheel of which is used for regulating the fire, 
consequently the pressure and speed. The injector, together 
with a small air valve for regulating the amount of air to 
furnace or burner, are within easy reach—similarly the small 
hand spirit pump, stop valve, and air pump previously men- 
tioned. Underneath the evaporator are two curved pieces of 
pipe—the burners— perforated on the upper side ; one of these is 
connected with the injector, the other with one of the pipes 
leading from the top of the tank in bows, and running under- 
neath the boards inside the boat. 

On giving the hand air pump a stroke up and down, air is 
forced through the other pipe underneath boards into the spirit 
tank in bows, and vapour is thereby forced to one of the burners. 
On a lighted match being inserted in the hole through the casing. 
ignition takes place, and so long as the air pump is worked so 
long will the flame centinue. Having the air pump and hand 
spirit pump at command, the use to be made of them is obvious ; 


sufficient to say that the engines can be started in two or three | 
Immediately the engines | 


minutes from striking the match. 
commence running the main spirit pump connected with them 
is thrown into action and dispenses with the use of the hand 
spirit pump, and so long as the engines are running the evapo- 
rator is automatically supplied with spirit. 
injector wheel a portion of the vapour passes through the 
injector to the other burner—catches alight from the burner 
already in operation, the latter gradually dying out—and con- 
tinues automatically to feed the burner. When the fire is at 
full blast, and the boat proceeding at full speed, the arm can be 
inserted in the funnel and kept there for an appreciable time 
without soiling it. 

As a proof of the simplicity of these launches, it may here be 
mentioned that though I had only seen them in operation, and 
even on the voyage up river had felt somewhat shy at asking 
questions, the day after the Snark was handed over by the 
‘uilders, and after only a few minutes’ trial, I took my wife out 
for a cruise, and experienced no difficulty whatever ; in fact, I 
“had learned in ten minutes far more than all books would have 
taught ” me “in seventy years.” 

After a few runs on the river, on August Ist I took the 
Snark on a truck at the end of the train I travelled by to 
East Southsea. Moorings off East Southsea beach having 
been previously arranged for, the Snark was within a few 
hours after leaving home riding “on the bosom of the briny 
deep.” 

During the six weeks’ acquaintance of the Snark with salt 
water few days passed at all encouraging that it did not run 
some hours, mostly about the Solent, across to Sea View, and 
along the coast to Ryde, Wooton Creek, &c. As, however, 
there was hardly a day when the signs of the weather were 
propitious, Southampton was not reached. Of course acquaint- 
ance was made with the “leaks” up Portsmouth harbour, 
Porchester, Fareham, &c.; and judging from the number of 
people, officers, marines, &c., who observed the Snark from 
some of the troopships and “ walls of eld England,” and from 
the remarks overheard, it created no small diversion. 

The Snark has repeatedly carried five grown-up people and 
four children, leaving room for two or three more, fur hours 
together on the sea, with no small “slop” on. On one 
occasion when it came on to blow hard some friendly sailors 
and coastguards suggested that it might be wiser to take the 
Snark into harbour. After no small difficulty two of us and 
en experienced seaman succeeded in removing the canvas 
cover and getting on board the Snark at her moorings. 
Under the circumstances I preferred to give up possession of 
the tiller. Although provided with suitable waterproof coats, 
we were soon thoroughly ducked, the seaman to the skin. 
By the time we reached Haslar Creek the engines were nearly 
half submerged, and the pan or dish under the evaporator 
full of water, that is to say, the undersides of the burners 
were constantly in water. There was no trouble or difficulty 
experienced with the ergines or fire. 

On September 10th, when my spirit came nearly to an end, 
and the wind being off the shore, the Snark was beached, and 
subsequently carried up to the Parade. Enclosed is a photo- 
graph as the Snark appeared early on the morning of the 11th, 
taken by myself on an Eastman’s stripping film, and printed on 
their bromide paper. The Snark was put on a railway truck by 
the friendly coastguards, and within a few hours of leaving 
Southsea was again in its old berth on the river. 

Owing to the engines being somewhat stiff, and to certain 
leaks at the commencement conscquent on my insisting on 
taking away the boat before it was really ready, the consump- 
tion of spirit has been greater than I am convinced is necessary. 
For the first few days it was excessive. The average up to the 
present time has been just 1°17 gallon per running hour. 
Much less per hour if the total number of hours in use is taken 
into consideration. 

There is this peculiarity about the Snark, which I have not 
had the opportunity, however, of comparing with other small 
launches—steam—namely, that it can be steered accurately 
without touching the tiller or putting out an oar or paddle, or 
other device, for miles on the river by simply altering the trim. 
I have done it repeatedly, even while passing other launches 
and smaller craft. 

To examine the bottom of the spirit tank when empty—dirt 
sometimes accumulating there—obviously it would be most in- 
judicious to strike a light. I had occasion to examine the 
bottom, but I could see nothing. The sun, however, happened 
to shine. I took out my watch, using the back of it asa re- 
fiector. The centre, which is left “ unengine turned,” showed 
me all I wished to see, and resulted in my taking out a small 
handful of dirt. I have reason to believe dirt in the tank may 
cause the fire to go out when the injector is nearly closed, that 
is when running easy. 

With regard to the smell, there is none to the occupants of 
the boat, except when the wind is astern, and then very little. 
I have, however, seen a lady in a boat in a lock holding her 
nose. There is a little difficulty sometimes in preventing 
smoke when the fire is dying out. Asa proof, however, that it 
cannot under ordinary circumstances be very unpleasant to others 
I had the honour, some short time back, of towing the Thames 
Conservancy inspector and his companion from Shepperton lock 
to Sunbury, about 34 miles. I asked him afterwards if the 
smel]] was very uupleasant, and he said “ it was really not worth 
mentioning.” 

In conclusion, I have some apologies to make. To you, Sir, for 
the length of this communication ; to that most charming author, 
“ Lewis Carroll ;” and to those of your readers better acquainted 





On unscrewing the | 





with boats. It is just twenty years since I had anything to do 
with them practically. I then designed two of novel construc- 
tion, made most of one myself, and assisted in building the 
other. They were a decided success. One word more. I have 
been asked, “ How do you keep or store the spirit ?” 
“Some think it keeps test in an ivory jar, 
And some in mahogany kegs.” 


October 3rd. CoMPRESSED AIR. 








THE FORTH BRIDGE. 





Tue vast undertaking now under construction across the 
Firth of Forth at Queensferry is being rapidly pushed forward, 
and the contractors, Messrs. Tancred, Arrol, and Co., are taking 
all possible advantage of the calm weather and fine autumnal 
days, as abundantly evidenced by the erection during the past 
month of over 2000 tons. 

Our illustration-—page 330—is a general view of the struc- 
ture from the south-west, taken from a point on the present 
North British Railway, about midway between Newhall’s platform 
and the South Queensferry station. Considerable progress has 
been made since this view was taken, August lst. At the present 
time the wind fence of the south approach viaduct is nearly com- 
pleted, imparting a finished look to this portion of the structure. 
The south cantilever pier now stands at 90ft. above Ordnance 
datum, or 28ft. below the top, whilst the corresponding pier on 
the north or Fife shore is completed as high as the bottom of 
the top cornice. The Queensferry main pier has been erected 
in both north and south cantilevers as far as the centre of 
Bay 3, similar progress having been made with the Fife main 
pier. At Inchgarvie progress is not quite so marked. On the 
south side, however, commencements have been made with the 
erection of Ties 3 and Struts 3; whilst on the northern canti- 
lever Strut 2 is built up about one-third of the distance from 
the junction with Strut 2 to the upper member, and Tie 2 is 
built down to its connection with the lower member. 

We are indebted to the courtesy of Sir John Fowler, K.C.M.G., 
and Mr. Baker, the engineers of the bridge, for the photographs 
we are enabled to place before our readers. 

The Forth Bridge possesses a great popular interest entirely 
apart from that felt by engineers. The Saturday Review of the 
6th instant expresses this so wel! that we make no apology to our 
engineering readers for reproducing portions of our contem- 
porary’s comments :— 

“There is a side in the great development of mechanical 
science which is not purely mechanical. Emuvtions of an wsthetic 
nature are undoubtedly stirred in most human breasts by the 
exhibition of vast forces, utilised and controlled with almost 
microscopic exactness. 

“It is probably this feeling which makes the bridge now being 
constructed over the Forth at Queensferry so popular among 
sightseers, most of whom are totally incapable of grasping the 
principles of its construction. No one could ever describe it as 
being beautiful in the ordinary sense of the word, either in its 
present incomplete form, or as it will be, when ready for traffic. 
And those who live in its neighbourhood may have a just cause 
of complaint that it has spoilt much of the picturesque appear- 
ance of the scenery which surrounds it. But scenery as pic- 
turesque can be found elsewhere, whereas the structure is at 
present unique, and is as impressive as it is solitary. The whole 
length of it is rather over 2600 yards, and the highest points of 
the three piers are 350ft. above high-water mark. The main part 
of it will consist of two enormous spans, measuring 1710ft.—a 
third of a mile—each. The bases which support the framework 
resting, one near the north side, one near the south side, and 
one close to the island of Inchgarvie, each consist of four great 
cylindrical granite pillars, rising just out of the water. The 
best way to picture it to one’s mind is tu imagine four great pairs 
of lazy tongs, which diminish in size towards the further ends, 
and which are stretched out from these piers across the sea to a 
distance of 680ft., a good deal more than halfway across the 
Thames at Westminster. 
the distance between where the thumb and the finger would be 
—is 350ft. in height, and the little end is 150ft. above the sea. 
One of these great lazy tongs starts from each of the granite 
pillars, and they are tied together in couples back to back, so as 


to look like pairs of enormous brackets, balancing each other at | 


their big ends, and stretching out their small ends unsupported 
over the water. But these great cantilevers, even when 
finished, will not meet, and there will still remain a length of 
300ft. between them. This will be bridged over by a latticed 
girder, whose ends rest on the extreme points of the lazy 
tongs. 


“When finished, these spaces will lock as if they had been to | 


some extent constructed on the principle of the arch, which will 
give them to the ordinary eye an appearance of security, which 
indeed they no doubt possess, but from a different cause. But 
as they stand now the effect is almost magical. They are 
actually being built out in space. Bit after bit is being added 
to them with no support from scaffolding, and with nothing 
but the ebb and flow of the tide at a dizzy distance below. As 
the work proceeds, cranes are moved onwards, and with their 
arms hanging over the edge, haul up plate after plate to be 
screwed on to what has already been fixed. On the end of these 
arms men sit directing the movements of the various portions 
of the cranes as may be required. An ordinary arch, of what- 
ever material it is built, has to be made on a framework or 
centering to support it until complete, when the wedge shape 
of its component parts prevents it falling in. But here a 
thing, which looks in shape from below like an enormous arch of 
iron framing, large enough to very much more than cover the 
longest bridge in London, and strong enough to carry two trains, 
is being pushed out day by day from each end, as a barber sticks 
out his pole at his shop-door. The best way to realise this 
extraordinary peculiarity is to walk along the top of this enor- 
mous bracket, stretching out hundreds of feet. It is then im- 
possible not to think that as one advances the mere weight of 
the human body will not overbalance the whole structure and 
upset it into the sea. In reality the weight is less in proportion 
than that of a fly walking along a gas bracket. 

“Tn the case of all large structures, architectural or engineer- 
ing, when the object of the spectator is to obtain some idea of 
their immensity, he should attempt to take measure by some 
familiar objects, themselves large enough to be easily comparable 
with the whole. It is no mere useless bit of information that the 
ball at the top of the dome of St. Paul’s Cathedral will held 
twelve people, or that the pen of St. Luke in the dome of St. 
Peter’s at Rome, is 6ft. in length. The human eye requires 
every assistance it can get in conveying a sense of bigness ; and 
the skill of the architects of great buildings may be to some ex- 
tent judged by whether they have succeeded or not in giving the 
spectator an impression of size at his first glance. In the case, 
for instance, of St. Peter’s, it isa common remark of the ordinary 
visitor that it is so well proportioned that it does not look its 
size. This is a curious view. Why should any one go to the 
expense of a big building in order that it may look as if it was a 
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little one, unless there is some utilitarian object to be gained ? 
The particular reason why St. Peter's almost invariably conveys 
this impression of disappointing insignificance at. first sight 
is the fact that it is designed with its parts few and large, 
instead of more numerous and smaller. It is as if it had been 
intended to be half its size, and had then been increased by 
calling Gin, a foot on the scale of the plans. In a much greater 
degree the same is true of a building like the Forth Bridge. 
From many points of view it is an intellectual effort to realise 
its dimensions, One has to go round about its piers in a boat 
and !vok at the great steel tubes, to force oneself to realise 
that they are 12ft. in diameter, although from a distance they 
seem to be but the size of a ship’s mast. One has to think of 
these structures, which look like mere scaffolding, as being made 
up of members each as large in section as the floor of a room. 

“If, however, a general view of the bridge requires calculation 
and familiarity for the full appreciation of its scale, this is cer- 
tainly not the case when the spectator moves about amongst the 
struts and ties, piers and braces. The sense of bigness is then 
forced upon the mind at every point. Standing on the platform 
at the base of the piers, and looking upward, one sees the pillars 
of steel stretching away apparently indefinitely, and the great 
curved underside of the cantilevers reach out till it seems as if no 
force that human skill could devise could hold them up. But 
the most impressive thing of all, perhaps, is being raised in an 
iron cage by a wire rope which looks like a mere thread in com- 
parison with the surrounding masses of iron. Looking up, the 
holes in the various platforms through which the lift hus to pass 
seem like the joints of a telescope seen from the wrong end, and 
one wonders how the big cage, which holds ten people, is to pass 
through the square aperture, which seems to be the size of a 
pin-hole, above. But as the lift ascends the holes seem to grow, 
and one steps out on to the top platform over a space through 
which a glimpse can be caught of the engine which has hauled 
up the lift, looking like a toy thing, 350tt. below. Nor is the 
sensation experienced when standing on the top platform in 
any way disappointing. One gets all the correct feelings of 
things below looking as small as they ought. Even H.M.S, 
Devastation seems as if it might be purchased, with great 
advantage, as a present to a nephew with a promising mechanical 
turn. But the peculiarity of standing on this height, as 
compared with church towers and other elevated places of 
interest frequented by tourists, is the fact that one is standing 
on a few temporary boards laid across an open framework. 
There is a sense of the stresses and strains, of the tensions and 
compressions, which all these great iron muscles are subject to. 
And he would be an idiot who did not feel that great engineering 
works such as this have a poetry all their own.” 








WATER OIL GAS IN THE STEEL FURNACE. 





On the 12th inst. we had an opportunity of witnessing a 
trial of Archer's patent process fur using water oil gas for steel 
conversion at the Barrow Steel Works, Barrow-in-Furness, 
The object of the patent is twofo!d—the reduction of cost, and 
the complete prevention of the admixture of dust or any 
foreign substance with the steel in the course of manufacture. 
This latter point is certainly secured completely. The oil used 
is the creosote of commerce in its unpurified state. This is 
kept in a store tank outside the works, which may be—as in the 
present case—buried in the ground and entirely removed from 
all risk of fire. From this tank the oil is pumped, and then 
propelled through tubes, which are surrounded by gas-produced 
fire. In its passage the oil is converted into oletiant gas, and 
as it leaves the converter—which is a compact brick stack, about 
10ft. by 8ft. and 8ft. high—it mixes and combines with super- 
heated steam. This may be brought from the ordinary works 
boiler or from a small boiler for the purpose. In the trial 
we.saw a small boiler was used, and the steam was at 80 Ib. in 
the boiler, and at about 50 1b. when it entered the converting 
stack. After reaching this stack it passes through coils of 
copper pipe, and is raised toa temperature of about 2000 deg. 
The water is by this process decomposed, and in the form of 
gas combines—in its passage to the steel furnace—with 
the olefiant gas, the combined gases passing on to the 
furnace through a 2in. pipe. The supply conveyed by this 
pipe is sufficient to feed two steel furnaces with all the 
fuel they require, the gases being brought into the furnace 
by the suction of the chimney, and not by pressure from 
behind. The combined gases were admitted into the furnace 
in precisely the same manner as used in the Siemens gas 
furnace; in fact, through the same tubes that had beeu used in 
the Siemens process, the difference between the small tubes 
required for Archer’s process and the large ones previously used 
being very striking. The combustion in the furnace was 
perfect, and the heat obtained very intense. No alteration of 
the furnace is required in the adoption of Archer's water and 
oil gas, so that no expense is incurred beyond the actual cost of 
the conversion stack, which is a small and simple affair, neither 
costly nor complicated. Nor is it liable, as is the case in many 
fuel-saving processes, to get out of order, and be expensive in 
repairs. The supplies of the decompoved steam and the oil gas 
are regulated by valves, under the control of the one man who 
has charge of the converter. One important claim made by the 
patentee is, that in the use of water oil gas as a fuel for steel 
production, a portion of the sulphur is eliminated from the 
steel. This has been proved, we are told, by repeated trials and 
analysis; and although all the sulphur is not removed, this fact 
considerably enhances the value of the process, other things 
being equal. In point of cleanliness nothing could be more satis- 
factory, the small room in which the conversion stack was 
placed being as c:ean as a drawing-room. We could not, of 
course, make a very careful comparison of the cost with that of 
other fuel generators, but the oil costs 1?d. per gallon, and 
twenty-five to thirty gallons of oil will produce one ton of 
finished steel from the furnace. We left the works with the 
conviction that we had witnessed the trial of another important 
factor in the cheap and perfect production of steel, and one 
which is possibly destined to make notable changes in steel- 
producing plant, both as regards economy of construction and 
current expense. 








Macuine GuNns.—We have been recently shown a very simple 
but ingenious appliance for any machine guns, such as the Gardner, 
Nordenfelt, and others, the object of which is to prevent the jam- 
ming of cartridges by providing an automatic cut-off to each barrel. 
In the machine guns, as at present made, the feeding of the 
cartridges to the receiver goes on whether the last fired cartridge 
is extracted or not, with the result that the next stroke causes a 
jam, and the whole gun is rendered useless, Mr. C. F. Wood, of 
35, Hanby-terrace, Ordnance-road, Enfield Lock, prevents this by 
a feeding device which stops the feed to any barrel separately, and 
the remainder of the gun can still work until the failing cartridge 
has been extracted. The invention is simple and the device 
automatic. In another form it constitutes an automatic self- 
checking and swing magazine for feeding machine guns, and by an 
easy application of this a number of rifles could be put into a head 
and make a very good machine gun, 
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RAILWAY MATTERS. 


Tr is said that experiments have recently been made 
on Prussian railways with axle-boxes fitted with bearings of vege- 
table parchment in place of brass. The parchment is strongly 
compressed before being used, and it is thoroughly dried to prevent 
subsequent shrinkage. An emulsion of water and oil, any of the 
mineral oils, is used as lubricant. The parchment soon becomes 
impregnated with oil, and is able to go a long time without a 
renewal of lubrication. It is between the body of the journal and 
the thin edge of the parchment segments that friction takes place. 
The claim is made that the compressed paper bearings make a 
tough material that is superior to metal. 


Accorpine to Indian Engineering, the Bengal-Nagpur 
Railway staff are vigorously pushing on their work, The old 
metre-gauge line of 150 miles, from Nagpur to Raj Nandgaon, will 
be opened on the standard gauge during October, and at the same 
time the extension to — forty miles. At the commencement 
of next year, it is hoped that sixty-five miles additional, to Bilaspur, 
will be ready, and perhaps yet another fifty miles at the Bengal 
end. What the line wants, however, what the Central Provinces 
particularly want, is feeders, Both material and money are being 
found for these by the Supreme and Local Governments, and some 
sixty miles of such feeders, in the Balaghat direction, are now 
being estimated for. 


In British India about two-thirds of the total mileage 
are laid with the 5ft. 6in. gauge and the balance in five different 
gauges, varying from 2ft. to 4ft., the longer mileage being repre- 
sented by the 3ft. 3gin. gauge. On the Island of Ceylon it is 
5ft. 6in. The Russian Trans-Caucasian Railways have adopted 
the Russian standard, 5ft. On the Island of Java 3ft. 6in. gauge 
is adopted on about four-fifths, and 4ft, 84in. on the balance of the 
total mileage. In Japan the 3ft. 6in. gauge has been adopted on 
all lines with one single exception. In Australia the gauge varies 
in the different colonies. It is 4ft. 8}in. in New South Wales ; 
5ft, 3in. in Victoria, and 5ft. 3in. and 3ft. 9in. in South Australia. 
This last gauge is also found in the other colonies. 


A raiLway from Visp to Zermatt is about to be con- 
structed at a cost of 6,000,000f., the works to be ready for pas- 
senger traffic in 1891. The line has been staked, and follows, for 
the most part, the present bridle path. It will be of narrow 
gauge, without cog wheels, and will cross the Visp torrent no fewer 
than five times. The curves will be rather sharp, and there will 
be six small tunnels. The length will be twenty-eight miles, and 
as Zermatt is 3160ft. higher than the starting point, the rise will 
be more than 2 per cent. By the new line, the construction of 
which has hitherto been deemed impracticable, tourists will be able, 
in about two and a-half hours from the main line in the Rhone 
Valley, to step out of the carriage almost at the foot of the mighty 
Matterhorn. 


In the North-west provinces of India during the 
revenue year 1886-87, the /ndian Engineer says 10,092 acres of 
land were appropriated for public use, 542 acres for roads, 3098 
acres for canals, 6283 acres for railways, and 169 acres for buildings 
and miscellaneous works, The appropriations for railways were on 
account of the Northern extension of the Oudh and Rohilkund 
Railway, the Cawnpore-Achneyra State Railway, the East Indian 
Railway, the Oudh and Robilkund Railway, the Bareilly-Pilibhit 
Railway, the Cawnpore-Kalpi State Railway, and the Indian Mid- 
land Railway. Mere enumeration of such a list of names brings 
home to one forcibly the great progress that has been made in 
railway construction in the North-west Provinces of late. The 
average rate of compensation paid for the area acquired was 
25-5-3r. per acre. 


Tue train accidents on American lines in August 
include 88 collisions, 121 derailments, and 13 other accidents; a 
total of 222 accidents, in which 56 persons were killed and 202 
injured. These accidents are classified by the Railroad (Gazette 
as follows :—Collisions: Rear, 43; butting, 30; crossing and other, 
15; total, 88. Derailments: Broken rail, 9; loose or spread rail, 4; 
broken bridge, 5; defective switch, 7; broken frog, 1; broken 
wheel, 6; broken axle, 7; broken truck, 5; boiler explosion, 1 ; 
misplaced switch, 7; runaway train, 1; bad loading, 2; bad 
switching, 4; open draw, 1; cattle on track, 6; landslide, 6; wash- 
out, 4; accidental obstruction, 3; malicious obstruction, 5; pur- 
posely misplaced switch, 3; unexplained, 34; total, 121. Other 
accidents: Cylinder explosion, 2; broken parallel-rod, 5; broken 
crank pin, 1; broken truck, 1; miscellaneous, 4; total, 13; total 
number of accidents, 222. 


Wirth reference to the proposed line of railway to Ulls- 
water, a letter from the secretary, Mr. S. Reay, of the London 
and North-Western Railway Company, has been received by Mr. 
F, A. Williamson, of Penrith, stating that the directors at their 
last meeting had under consideration the question of the proposed 
line from Yanwath to Pooley Bridge. No local subscriptions will 
be necessary, because the he if constructed by this company, 
would not be a separate undertaking, but would form part of the 
general undertaking of the company. It is now too late to apply 
for powers in the next session of Parliament, but if the owners of 
the land through which the proposed line would run are prepared 
to make satisfactory arrangements with the company in respect 
of the land, the directors would take the question of constructing 
the line into their further consideration, and in the meantime 
would be pleased to receive any proposals from those who are 
interested in the formation of the line. 


Tue Mexican Financier says of the wrecking of 150ft. 
of the Metlac Bridge, that a flood brought down trees which 
apparently made a dam against the low masonry piers on which 
iron piers rest, until the water was raised 30ft., and the iron piers 
were carried out. The total length of the bridge is 500ft., and 
extreme height 96ft. The masonry piers are not high, probably 
10ft. to 15ft., and the spans are short. A quarter of a million 
dollars is said not to be an exaggerated estimate of the loss. The 
Financier thinks ‘‘ there is no railroad in Mexico which may hope 
to escape similar disaster, and now that the most solidly built line 
in the country has met with damages which interrupt its traffic 
for weeks, no railway manager can feel entirely at ease regarding 
the best portion of his line. The difficulty in this case undoubtedly 
was that the Metlac Bridge was too solidly built.” If the spans 
had been greater, and the stone piers higher, a bridge of less 
weight of iron, and with fewer cubic yards of masonry, would pro- 
bably have passed the flood with the débris it carried. In bridge 
building over the ravines encountered on o~ and wooded moun- 
tain sides good judgment may be more desirable than solidity. 


In concluding a report on the fatal accident that 
occurred on the South-Western Railway on August 6th at 
Hampton Wick, Major Marindin says:—‘‘I attribute this fatal 
collision, first, to the blunder of the Kingston Junction signalman, 
who gave his evidence in a remarkably straightforward and honest 
manner, and at once admitted that the accident was due to his 
mistake. Secondly, to carelessness on the part of the driver and 
fireman of the light engine, who were in the first place misled by 
the signalman, but afterwards omitted to keep a sharp look out. 
Thirdly, to a deficiency in the signalling arrangements at Kingston 
Junction, which should at once be remedied. Fourthly, as it is 
possible that the signalman at Hampton Wick might have averted 
the collision by throwing up his signals against the light engine if 
he had been warned in time, I would, as a fourth cause of the 
collision, mention the want of some very short code or other tele- 
graphic or telephonic signal, on receipt of which a signalman must 
at once throw all his signals to danger. The present code signal 
is too long for use in a sudden emergency, and, moreover, as there 
a) rs to be some doubt as to which of three would have been the 
right signal to have given, the regulations on this head should be 
made more clear.” 





NOTES AND MEMORANDA. 


Tue deaths registered for the week which ended on 
Saturday, October 13th, in twenty-eight great towns of England 
and Wales corresponded to an annual rate of 21°0 per 1000 of their 
aggregate population. The six healthiest towns were Birmingham, 
Brighton, Bristol, Derby, London, and Wolverhampton. 


Tue Trustees of the Australian Museum, in their report 
for 1887, say the total number of visitors was 122,799, as against 
127,231 in 1886. This Museum is open on Sundays, from 2 o'clock 
to 5, and the privilege seems to be much appreciated, The average 
daily attendance throughout the year was 330 on week-days and 
709 on Sundays, 


In London last week, 2588 births and 1536 deaths were 
registered. Allowing for increase of population, the births were 
123 below, while the deaths exceeded by 13, the average numbers 
in the corresponding weeks of the last ten years. The annual 
death-rate per thousand from all causes, which had been 15°8, 16:0, 
and 16°5 in the three preceding weeks, rose last week to 18°7. 


In a recent number of the Comptes Rendus is a paper on 
the employment of the sulphite of soda in photography, by M. Paul 
Poiré. ‘The process here described has the advantage of avoiding 
the cloudiness produced by the peers action of the carbonate. 
Plates left forty-five minutes in the bath acquire a continual increase 
of intensity without presenting the least appearance of cloudiness. 


TueE production of Bessemer steel rails in the United 
Kingdom during the half-year ending June 30th, 1888, compared 
with the corresponding balf of 1887, was as follows :— Production 
of first balf of 1888, 487,174 tons; first half of 1887, 445,785 tons; 
increase in South Wales, Cumberland, and Lancashire in 1888, 
76,192 tons ; decrease in Cleveland, Sheffield, and other districts, 
34,803 tons; net increase, 41,389 tons, 


THE population of Paris seems to be almost as miscella- 
neous as that of London. In one day, the registrations under the 
new law included:—Germans, 321; Americans, 55; English, 111; 
Argentines, 2; Austrians, 101; Belgians, 510; Brazilians, 5; Bul- 
garians, 5; Chilians, 2; Colombians, 6; Danes, 7: Egyptian, 1; 
Spaniards, 24; Greeks, 5; Dutchmen, 66; Italians, 320; Japanese, 
3; Luxemburgers, 139; Moor, 1; Norwegians, 4; Peruvians, 2; 
Roumanians, 18; Russians, 108; Servian, 1; Swedes, 14; Swiss, 
438; Turks, 14; Uruguayan, 1; and native of Dahomey, 1. 


A CYLINDRICAL pipe, flowing full, discharges less than 
the same pipe when only filled through a segment whose arc is 
281 deg. 30 min. by 2°5 per cent., while the velocity is less by 9°5 per 
cent., the hydraulic inclination being the same. The full section 
discharges less, and also with less velocity, in other forms of pipes 
as well as in cylindrical. The scouring power of circular pipes 
flowing full is therefore less by nearly 10 per cent. than that of the 
same pipes filled through an arc of 281 deg. 30 min.—a new element 
to be considered in the arguments for and against circular pipe 
sewers, 


Tue lightning-conductor discussion at the Bath meeting 
of the British Association has raised the question of the oscillatory 
character of the Leyden jar discharge. This, Nature says, was 
suggested by Helmholtz, in 1852, as an explanation of the fact 
observed by Faraday, that when electrolysis of water took place 
through a Leyden jar discharge passing through it, the gases at 
each electrode were mixed H and O, It was proved by Thomson, 
in 1853, that if self-induction existed in the discharging circuit it 
must occur, and the oscillations were actually observed by Fedder- 
sen. The fact that needles and iron bars are magnetised militates 
rather against the theory, but Prof. Ewing—Electrician, October 
5th, p. 712—suggests that oscillations in which the period lengthens 
while their amplitude decays would account for magnetisation in 
layers. 


In their report on the water supplied to London from 
the Thames, Mr. William Crookes, F.R.S., Dr. William Odling, 
and Dr. C. Meymott Tidy say the analyses of the waters of the 
past month show them to have been of high quality, a manifest 
reduction in the dissolved organic matter being apparent. Thus, 
during August, the average oxygen required per gallon for the 
Thames-derived waters when examined by the oxygen process was 
0-071 grain, whilst for September it was 0°043 grain. In like 
manner the organic carbon shows a reduction from 0°120 grain per 
gallon in August to 0°104 grain in September. The unusual 
meteorology of the summer, referred to in a previous report, has 
had its influence—as we should have expected—on the character of 
the waters. They have, however, throughout been of excellent 
quality. 


Tue Prussian Minister of Education, Von Gossler, 
having learnt that Professor F. Knoke had lately found traces of 
old Roman plank roads on the moor between Mehrholz and Briigel 
not far from Diepholz, in Lower Hanover, invited that gentleman 
to fully investigate the matter. He has just completed the task. 
He was able to trace the lines of two parallel plank roads, right 
across the moor, presenting all those distinctive features which are 
found in Roman works of this kind. One of them shows evident 
signs of having been demolished by force, the boards, which were 
originally fastened with pegs to the bearers, having been violently 
torn away and buried in the bog to the right and left of the track. 
The other road seems to have fallen into decay, but there are signs 
of repairs executed even during the Roman period; for in places 
boards have been found fastened over the original planks, the 
fashion of both being the same. Those repairs seem to have 
been carried out hastily, for in one place a mallet, employed 
probably to drive home the pegs, was found on the track, forgotten, 
no doubt, by the workmen. ‘The local archeologists feel assured 
that they have here the pontes longi which were used A.D. 15 by the 
Roman commander, A. Cecina, in his retreat from Germany to the 
Ems. 

In his Cantor lectures, delivered last March, Professor 
Chandler Roberts Austen dealt with the formation of solid metals 
by compressing strongly the powders of the constituent metals. 
Since 1878, the labours of Professor Walthtre Spring, of the 
University of Litge, have been mainly devoted to the study of the 
effect of compression on various bodies, The particles of a metallic 
powder left to itself at the ordinary atmospheric pressure will not 
unite, but by augmenting the points of contact in a powder, the 
result may be very different. Professor Austen’s experiments were 
made with the aid of a compression apparatus, in which the 
metallic powder is placed under a short cylinder of steel, ina cavity 
in a steel block divided vertically, held together by a collar. The 
pressure is applied to a cylindrical rod. Under a pressure of 
2000 atmospheres on the piston, or 13 tons on the square inch, lead, 
in the form of filings, becomes compressed into a solid block, in 
which it is impossible to detect the slightest vestige of the original 
grains; while, under a pressure of 5000 atmospheres, lead no 
longer resists the pressure, but flows as if it were liquid through 
all the cracks of the apparatus, and the piston of the compressor 
descends to the base of the cylindrical hole, driving the lead before 
it. The more interesting results were obtained by Spring with 
crystalline metals. Bismuth, as is well known, is crystalline and 
brittle, yet fine powder and bismuth unites under a seeamery of 
6000 atmospheres into a block very similar to that obtained by 
fusion, having a crystalline fracture. Tin, when compressed in 
powder, unites, and if it is made to flow through a hole in the base 
of the compression apparatus, the wire so formed sometimes, though 
not always, emits the peculiar “cry” of tin when bent. The 
following figures show the amount of pressure required to unite the 
powders of the respective metals:—Lead unites at 13 tons per 
square inch; tin at 19 tons; zinc at 38 tons; antimony at 38 tons; 
aluminium at 38 tons; bismuth at 38 tons; and copper at 33 tons, 
Lead flows at 33 tons per square inch ; tin at 47 tons, 





MISCELLANEA. 


Tue Town Council of Leeds have unanimously resolved 
ys ieee if possible, Kirkstall Abbey at a cost not exceeding 


Ayn attempt is about to be made in Dublin to sell 
glasses of milk by automatic machines, the ‘‘ glasses” to be paper- 
lined metal cups, each customer having a new liner. 


Tue Nelson Dock and Patent Slip at Rotherhithe was 
sold for £8650, by Mr. Bradshaw Brown on the 10th inst., and some 
adjoining wharf land was offered but not sold. 


Tue fourth blast furnace at the Dudelange Basic Steel 
Works, Luxemburg, is being lined ready for blowing in. During 
the month of August these works sent 3000 tons of 4in. steel 
billets to America, 


At the opening meeting of the eighth session of the 
Junior Engineering Society, 64, Reedworth-street, Kennington, 
8.E., which took place at the Westminster Palace Hotel, on Friday 
evening last, Professor W. ©. Unwin, F.R.S., delivered a presi- 
dential address on “ Illustrations of the Use of Theory in the 
Work of the Engineer.” 


In the course of the past week there were exported from 
the Clyde six locomotives, valued at £8650, for Bombay; one steel 
barge in pieces, worth £2595, for Rangoon ; machinery, £23,500, 
of which £20,320 was represented by engines and boilers despatched 
to Japan ; sewing machines in parts, £1031; steel goods, £9500; 
and general iron manufactures, £30,600, a large part of which went 
to India and Canada. 


Tue West of Scotland Technical College authorities and 
the District Council, acting in conjunction with the Plumbers’ 
Company, have started technical classes for plumbers. The intro- 
ductory lecture was delivered on the 12th inst., in the Hall of the 
Christian Institute, Glasgow. There was a large attendance, 
upwards of 800 plumbers—masters, operatives, and apprentices— 
from all parts of the district being present. 


Durine the coming winter, 1888-9, a practical class 
will meet in the new Engineering Laboratory, University College 
and Technical Institute, Dundee, on Wednesday evenings from 
7.40 to 9.30, for measurement of the strength, elasticity, and other 
properties of the materials used in engineering. The 5U-ton testing 
machine will be used, and tests will be made by the students them- 
selves, under the direction of Professor Ewing, and explanations 
pts given of the formulas used in reducing and applying the 
results. 


To encourage the development of the coal-mining in- 
dustry, the Legislative Assembly of the Argentine Republic has 
approved a proposal made bya private company by which the 
Government guarantees to the company undertaking to work the 
coal mines of Rioja an interest of 5 per cent. on the capital invested 
for fifteen years ; the company to invest a capital of 2,000,000 dols., 
the guarantee of the Government to begin from the day that the 
railway connection is established, or from the day when actual 
work begins in the mines. 


Tue Bombay Town Council, on the 22nd August, 
decided to refer the whole of the papers on the subject of leakage 
of the service reservoirs, and proposed remedial measures, im- 
provements, and extensions of filters to a sub-committee for report. 
Indian Engineering hears that the committee is composed of Sir 
Henry Morland, Assoc. Inst. C.E., and others. The ‘l'ulsi Lake of 
these Bombay works began to overtiow on the 2lst August. At 
Vehar the rainfall is much less than last year, and the lake is not 
yet full, requiring about 1500 million gallons to secure that result. 


Tue Société Industrielle d’ Amiens offers a gold medal, 
during the session 1888-89, for the following among other subjects: 
—A dynamometer of more convenient installation than the Prony 
brake, a cheap and simple dynamometer capable of measuring the 
power absorbed by a belt-driven or geared machine too]; an 
arrangement of continuous brake free from the noise of the vacuum 
brake; a method of maintaining the atmosphere of spinning and 
weaving sheds sufficiently moist without draughts and without 
excessively raising the temperature ; apparatus for purifying boiler 
feed-water; the best arrangement for electrically lighting works 
at less cost than by gas; a paper on the form and dimensions of 
chimneys, as regards the draught; an automatic stop-valve for 
boilers connected by a common steam pipe. 


Tue German official trade journal Deutsches Hundels- 
Archiv describes the Indian system of weights and measures as very 
confusing, not only because of the numerous different designations, 
but rather because the same designation may be applied to wholly 
different weights according to the article in question or the place 
where it is measured. A maund of barley is something different 
from a maund of indigo, or of cotton, a Bombay maund from a 
Caleutta maund. ‘The standard weight of a seer is 5040 grains, 
but that of tive seers is not 5 x 5040, but 5 x 4900 grains, because 
the latter is regarded as jj; of the Bombay maund. The Govern- 
ment of Bombay drew the attention of the Bombay Chamber of 
Commerce to this inconvenience, and the Chamber agreed that five 
seers should be the equivalent of five times one seer, in place of 
something else. 


AccorpDINnG to the new Indian Statistical Abstract, the 
shipping trade of India in the last ten years has increased in ton- 
nage by more than a quarter, having amounted to 5,754,379 tons 
entered and cleared in 1878, against 7,172,193 tons in 1887. The 
increase has taken place wholly in british and foreign shipping, 
British Indian and native cratt having decreased considerably. 
The figures for the trade through the Suez Canal show a marvel- 
lous increase since 1872. In that year the number of vessels 
entered and cleared from and to foreign ports from India by the 
Canal was 420, with an aggregate tonnage of 464,198; in 1877 the 
figures had increased to 1040 vessels and 1,518 690 tons, while in 
1887 they were 1671 vessels and 2,946,650 tons. Since 1877, there- 
fore, the Indian traffic through the Canal has increased fourfold 
in the number of vessels, and more than sixfold in the amount of 
tonnage. 


Tuemembersof thecivil engineering profession in general, 
and those who reside in the Cleveland district in particular, have just 
lost an eminent colleague by the death, at the age of 64, of Mr. 
John Fowler, M. Inst. C.E., chief engineer to the Tees Conservancy 
Commissioners. For the last five years he had been in failing health ; 
but he struggled on in the discharge of his duties until within a 
year from the present time, when his chief assistant, Mr. Jobling, 
was appointed to succeed him, on the understanding that he was 


available for consultation whenever necessary. Mr. Fowler 
was a native of Aberdeen. He came first to Stockton in 
1847, and was taken into the service of Mr. James 


Johnston, his brother-in-law, who was then engineer to the Tees 
Navigation Company. For seven years he occupied a subordinate 
position, making the best use he could of his opportunities to learn. 
In 1854, on the death of Mr. Johnston, he obtained the appoint- 
ment of chief engineer to the Tees Conservancy Commission, which 
had been constituted about two years before to carry on the work 
of the defunct Navigation Company. This post he occupied until 
his last illness compelled him to retire. Under his management 
the Tees has been converted from a shallow stream into a navigable 
river of primary importance. Mr. Fowler was consulting engineer 
to the Ouse Navigation Company, and was employed by the Aire 
and Calder Navigation Company, and by the authorities responsible 
for the improvement of the river Ribble. His opinion was also 
sought with respect to certain matters connected with the Forth 
— works, He leaves a widow and eleven children to mourn 
oss, 
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OKES’ SEWAGE AND SLUDGE PUMP. 





ABOVE we illustrate an extremely neat and simple design of 
pump, Figs. 1, 2, and 3, which should meet the difficulties expe- 
rienced by sanitary engineers in the removal of semi-fluid matter. 
All complications of passages in the pump are avoided, as well 
as reversals of the fiuid pumped, which passes through in a 
direct line unimpeded. The valves, Figs. 4 to 8, are large, and 


the removable seats are dished in form somewhat like a saucer, | 


the effect being that the material pumped is guided into the 
barrel, and no corners or pockets are left where accumulations 
can take place. An important feature is that by slacking back 
four screw bolts, and taking off the cover, the valve seats, as 


well as the valves, are removable, but when in position, the | 


seats are held firmly against the face of the box. 

in all pumps, especially where thick or gritty fluids have to 
be passed through them, the valves and seats are liable to 
damage, hence it is of great importance that a change can be 


quick}y effected, also that an internally packed plunger be used | 


in preference to piston pumps. The pump illustrated should 
effect this. It is brought out by Mr. J. C. R. Okes, of Queen 
Victoria-street, E.C., whose experience in pumps of all kinds is 
varied. It will be seen that the pump can be driven either 
directly by a steam engine, duplex or single, by crank or other 
methods. As a vertical pump it appears well adapted to 
sinking purposes on account of its simplicity and the accessibility 
of the valves and seats. 








QUADRUPLE EXPANSION ENGINES. 





On page 327 we illustrate the quadruple expansion engines o 
the steamer Buenos Aires, built and engined by Messrs. Denny 
and Co., of Dumbarton. Our illustrations have been pre 
from photographs of a very perfect and beautiful model, ex- 
hibited at Glasgow. 


seal onenae 





| The engines have been constructed on a system patented by 
| Mr. Brock, one of the principal partners in this firm. The 
| cylinders are 32in. + 464in. + 645in. + 92in. x 60in. It will 
| be seen that there are two complete tandem engines, driving 
| two cranks at right angles. The crank shaft is 18in. diameter 
in the main bearings, of which there are four, 25in. long. The con- 
necting rods are two strokes, or 10ft. long, centre to centre. The 
crank pins are 18in. long. The length of the crank shaft over 
all is 21ft. 6in. The space occupied in the length of the ship is 
very little in excess of this. The engines are therefore very 
| short for their power. They are 36ft. 6in. high from the bottom 
| of the main frames to the top of the relief valves on the 
| cylinder covers. The two largest piston-rods are 9in. diameter. 
The two smaller piston-rods are 6jin. The pistons are of 
stamped steel]. Metallic packing is used throughout, and man- 
holes are provided to permit the intermediate stuffing-boxes to 
be adjusted. 


The distribution of the steam is effected by two piston valves 
and two slide valves. There is one piston valve and one slide 
valve on each rod. The valves are worked by excentrics 
and the ordinary link motions. The piston valve boxes are on 
the upper ends of the slide valve boxes, so that the rods go 
straight through. The passages to the upper ends of the two 
first cylinders are long; but this is a matter of small import- 
ance in a compound engine, and the upper cylinders can be 
taken off without breaking connections. This is a matter of 
considerable importance, because ready access to the larger 
pistons is thus provided. The piston valves are so made that 
| the slight excess of upward pressure on them serves to balance 
| not only their own weight but that of the slide valves, &c. 


¢| These last are of the ordinary double-ported variety. The 


| working pressure is 1801b. The arrangement of the condenser, 
| pumps, &c., is clearly shown in our engraving. The engines 
indicate 4300-horse power. 

| The whole design is compact without being crowded, and the 
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finish leaves nothing to be desired, The engines of the Buenos 
Aires are very fine examples of the best modern marine 
engineering, and will maintain the high reputation of the 
makers. 








TerRA-coTta LumBer.—For the past year a company has been 
working at Brunswick, near Melbourne, in the manufacture of a 
new material known as terra cotta lumber. This material consists 
of a combination of clay and sawdust, for which, when burnt, great 
advantages are claimed. The International Terra-cotta Lumber 
Company, of Chicago, the patentees of the process throughout the 
world, are turning out large quantities, and the firms and 
companies licensed by them to use the patent rights, of which firms 
and companies there are already twenty big concerns throughout 
Canada and the United States, are, it is said, all manufacturing 
and selling terra-cotta lumber on a large scale. On the clay in the 
pit is laid hardwood sawdust, and this is allowed to remain there 
for thirty-six to forty days to allow the sawdust to sweat. The 
on | and sawdust are then elevated together to a steam crushér 
and stone separator, a powerful machine which ejects all stones and 
knits into one substance the two elementary materials, which are 
then passed on to the pug mill, where the admixture is rendered 
as thorough and complete as possible. Thence it is dropped into a 
press and comes out in whatever shape is required, and is then 
taken on a continuous band up to the steam drying-house, After 
being dried there, they are passed into the kiln where they are for 
two days exposed to very high temperature, keeping them at, it 
is said, a white heat. During this exposure the sawdust is con- 
sumed, and a strong porous material is left. This material is terra- 
cotta lumber, and is guaranteed to be fireproof, proof against heat 
and cold, and against vermin. It is made in any size. The cost of 
the material per cubic foot is about the same as bricks, but there 
is a saving of 50 per cent. in the labour of erection and quantity of 
mortar used. e terra-cotta lumber is worked in blocks for fire- 
proof floors for heavy warehouses and public buildings; as a roofing 
material it possesses the advantage of non-conductivity. It can be 
secured or naiJed into whatever position is required in the same 
way as timber —Australasian Builder and Contractor's News, 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
— Correspondents. | 


THE DYNAMICS OF A PARTICLE, 


Srr,—‘‘ A Miner's” question in THE ENGINEER for August 17th 
is one relative to the total energy of air moving, in a conduit or 
trunk of varying sectional area. ve the solution of this 
problem upon the only manageable condition—that the current isa 
steady, adiabatic stream, and neglecting eddies. In applying the 
deductions of science to practical problems, the conditions upon 
which these deductions are based must never be lost sight of. e 
gentleman who made the pressure observations for you in your 
fan experment may be most experienced, but I suggest that he 
has acted unwisely in selecting for a steady adiabatic stream of air 
free from eddies a trumpet-mouthed trunk attached immediately 
to a fan casing, and open to the external air at 6ft. from the fan 
centre. The energy to be accounted for is the total energy of the 
current ; the sum of the energy of each of its parts. Did your 
experimenter ascertain to what fraction of the section the pressures 
he quoted applied! In order that your experiments may be enter- 
tained to impugn the validity of equations deduced by our ablest 
men from the principle of the conservation of energy, it will be 
necessary that your experimenter should ascertain the several 
pressures, at say each square inch of section of the trunk, along 
with the associated temperature and velocity. If these are then 
integrated over the whole of any two sections, and the results 
compared, they will be found to be in strict accordance with the 
equations I have quoted in my letters. That on page 158 was 
given for constant volume to agree with the special conditions of 
the original problem. If however, the volume varies, the specific 
heat must then be taken as that for constant pressure. 

You say common sense has always told engineers that when a 
given volume of air is passed through a channel or trunk, its pres- 
sure will fall as the trunk augments in dimensions. In forming 
this opinion, I suggest that you are mentally confounding the 
expansion of the sectional area of a stream with the expansion of 
volume of the material body forming that stream. It is this per- 
haps that renders the quotations I have given unacceptable. I 
have myself given nothing new. Common sense alone will not 
solve problems in dynamics; it must proceed hand in hand with 
painstaking and critical discernment. Common sense says the 
earth is fixed and the sun goes round it ; or, to give an example 
from your own pages, nine out of every ten of your readers from 
their innate mechanical instinct will agree with you when you tell 
them that if a falling weight strikes a spiral spring with velocity 
32ft. per second and compresses it Ift., the mean velocity is half 
the maximum, and the time required is one-sixteenth of a second. 
The accurate thinker will not, however, accept this statement, 
because he believes that the resistance increases uniformly through- 
out the compression, according to Hook’s law, and therefore that 


the mean velocity is = & 32 = 20°37ft. per second, and the time 


required is consequently less than one-twentieth of a second. 
Pe ; To illustrate this by a diagram, 
A £2}:0--~~-><--i.d---->, the time is not that uired 
4 to describe the straight line A 
1 1 B, 2ft. in length, at a uniform 
velocity of 32ft. per second, 
° but the time required to des- 
+ cribe the quadrant A C, 1°5708ft. 
{ long, at the same velocity. 
Ag Some of your correspondents’ 
remarks seem to require a re- 
ply. Mr. Muir, in your issue for September 28th, says I have 
confused inertia with momentum at the end of my letter in your 
preceding number. The words I use there are: “‘force of inertia 
—meaning the force which accompanies change of velocity.” Which 
of these would Mr. Muir wish me to call momentum ? 

Mr. Muir says:—‘‘It is mere juggling with words to say that 
the force of inertia ‘ balances’ the force applied, in the same sense 
that forces balance each other in statics.” Is it mere juggling with 
words to say that the resistance of the earth’s mass to normal 
acceleration just balances the force of what is called the sun’s 
attraction? The one balances the other, precisely as in the state 
of equilibrium observed when a mass is weighed on a spring 
balance. The steam engine governor may even be called a static- 
dynamical balance, in which the force of radial acceleration is 
continuously balanced by the statical force arising from the weight 
of the balls. The figure of the earth affords yet another example 
of the balance of static and dynamic forces; so, also, does the 
figure of any mass of revolving fiuid. It is surely unnecessary to 
guard your readers against the absurdities in Mr. Muir’s sentence : 
—‘‘ Now, inertia is not a force in the same sense as energy isa 
force.” Is not the law of dimensions here violated somewhat in 
the following fashion:—‘* Now the greenness of grass is not an 
area in the same sense as the contents of a hogshead is an area.” 

Mr. Cherry says ‘‘the energy or capacity of a pound of air for 
doing work is increased slightly ky a reduction in its pressure, 
provided the temperature be unaltered.” Jf this be true, there is 
money in it, and Mr. Cherry ought to patent the mode of doing it. 
Mr. Cherry says the statements of Routh, Rankine, Tait, and 
Steele, &c., run directly counter to mine about the balance of 
forces in dynamical problems. Will he quote these statements for 
me?! The following quotation is from Routh, first edition, 

age 33:—“‘ Consider any particle of a system whose mass is m. 
et F be the resultant of the impressed forces, R the resultant of 
the internal actions on m. Let f be the resultant acceleration of 
the particle, which may be called the effective accelerating force 
on m. Then m/f is the resultant of F and R; hence, if we reverse 
the effective force on any particle, the three forces F, R, mf are 
in equilibrium. If we apply the same reasoning to every particle 
of the system, it is evident that the whole group of forces mf will 
be in equilibrium with the groups F and R.” Ali my letters are 
in strict accordance with this, and with every published statement 
of any of the above authors, The following quotation is from Tait 
and Steele, first edition, p. 238: ‘Suppose a sphere of mass M, 
moving with a velocity v, impinge on another of mass M! moving 
in the same direction with velocity 21 ; and suppose that at the 
instant when the mutua: compression ceases the spheresare moving 
with a common velocity V. If P be the common action between 
them at any time, ¢, during the compression, it must evidently be 
of the nature of a moving force exerted by each on the other.” 
The moving force exerted by each on the other is ‘‘ the common 
action between them,” common to the two bodies, and therefore 
equal in whichever body it be regarded. 

“‘®, TI.” says I told Mr. Muir that ‘‘the force of inertia is the 
only force in nature,” and in my next sentence, that ‘‘inertia is 
not a force ;” therefore ‘‘the logical conclusion is, of course, that 
there is no force in nature.” ‘‘ The blow of a hammer is the only 
blow heard in a smithy; but a hammeris nota blow; thereis there- 
fore no blow heard in that smithy.” Such is the logic of ‘‘@, II.” 
This correspondent then explains to me that ‘ matter is capable of 
receiving motion justas a jug will receive water.” To any educated 
mind there can be no analogy between the motion of a body and 
water ina jug. Only minds obstinate in resisting thought when 
presented in scientific language and symbols could conceive any 
relationship between them. 

To expect to be able to reason correctly in physical science with- 
out algebra is as great a mistake as it would be to attempt to 
weave without a reed. T. I. Dewar. 

721, Commercial-road, E., Oct. 17th. 





[Mr. Dewar made a definite statement to the effect that the 
pressure augmented as the sectional area of a fan chimney enlarged, 
and on this he built up an explanation of the dissipation of fan 
energy. We have shown him by direct experiment that fan 
pressures do not increase, and his reply is that they do, but that 





the experimenter was unable to see it. This is scarcely a scien- 
tific method of discussion. There is no _ trumpet-mouthed 
fan opening, as he will see, if he will take the trouble to read 
the dimensions we have given. The flue area augments con- 
tinuously and regularly, the trunk having straight sides. The 
results of the experiment are not isolated; it is well known to 
engineers that the pressures fall in a trunk as it augments in 
area. Mr. Dewar has got figures enough to deal with. If the 
pressure was taken at every inch of the trunk’s width they would 
not affect the result. We fear Mr. Dewar will have to seek for 
another explanation of what takes place in a fan. Text-books 
are not infallible. As to his statement about springs, we may 
say that the assumption that the resistance of the spring was a 
constant is quite legitimate for the purpose in hand. Further- 
more, since Mr. Dewar is a stickler for precision, we ma int out 
that springs do not necessarily follow Hook’s law.—Eb. E. 





THE NEW PATENT BILL, 


Sir,—I have read with feelings of sympathy the letter of ‘‘ An 
Old Inventor,” in your issue of last week, and quite agree with the 
justice of his views, which are fully confirmed by my own experience. 
I avoid giving names, as there can be nothing to be said on the 
other side of the question, and my views being quite incontrovertible, 
it is unnecessary to evoke a reply. 

Iam an old schemer, and a bit of a carpenter, and have made 
several dog kennels and such like for my neighbours, but I always 
employ a British workman to carry out my own ideas. I once 
wanted a summer-house made, and applied to an eminent firm of 
carpenters and joiners to make it for me; but will you believe me, 
when I solemnly assure you that when sent home it proved to be a 
pigstye ? and when, after much explanation, I made them under- 
stand their mistake, they so altered it that it might be used either 
for a summer-house or a pigstye. 

This eminent firm of carpenters and joiners must be eminent for 
stupidity, as their mistake cannot be accounted for in any other 
way. Some malignant person actually insinuated that it was my 
own fault, but that is utterly absurd, because I know I only hada 
summer-house in my mind, whatever use I may have said I wanted 
to put it to. An OLD —-. 

October 14th. 

Srr,—I do not apprehend that the remarks of your patent agent 
correspondents will be allowed to pass unnoticed as they appear in 
your lastissue. There is certainly a wonderful unanimity about the 
opinions expressed therein, the reason being that the writers are 
working for the same ends, namely, self-protection. Let us analyse 
the question still more closely. What are a patent agent's real 
functions? Is it to draw up a specification, or is there some occult 
ability required by the agents that no one can understand but 
themse!ves? I venture to say that the only work required of an 
agent is the practical knowledge necessary to see the points of a 
patent, which I admit an inventor often fails to see himself. This 
is so with all patents in whatever branch of engineering they may 
be. A proper drawing up of a specification must therefore be the 
end aimed at. Over and over again, however, it has been shown 
in the Courts that this object is best attained by describing in the 
most complete manner the subject of the invention. There is no 

recedent for this desired power, except practical engineering 
aeieiee and a good education combined. If there can be any 
real mistake made by the employment of the wrong individual as 
an agent, it will not be made with ordinary patents but with the 
difficult ones, where the highly skilled agent is necessary. It 
comes to this, then, that in making a close guild, as is now proposed, 
the really well-known professional men who lead in this ae of 
business will kill two birds—the man with qualifications as well as 
the one without. 

It is idle to say, as one of your correspondents does, that it is 
not intended to prevent engineers assisting an inventor. If not, 
can an engineer—member of one of the recognised institutions—be 
included in the Board of Trade list by showing his credentials! If 
so, the reading of the Act does not show it ; yet 1 contend such a 
man is thoroughly competent to draw up a specification. Being 
experienced, and in contact with machinery, he is therefore more 
able than the mere office man, even the best of agents, to assist an 
inventor, who very often has a crude idea, but no more. 

The whole thing seems so much of a farce that it sounds ridiculous 
to ask who is to hold the examinations for entry on the new roll. 
One would have thought that we wallowed already in public com- 
petitions—too much so. What analogy is there between the 
Institute of Patent Agents and the Law Institute—between a 
patent agent and a solicitor! In the one case there is, or should 
be, the ability that technical knowledge gives ; in the other, the 
great element of trust stands forth pre-eminent. A solicitor is 
never struck off the rolls for want of ability, but for breach of 
trust ; while the patent agent has only the preparing of a specifi 
cation correctly as his raison d’étre, however much bis labours 
may be magnified. The solicitor is scarcely ever absent in any 
business transaction whatever. How then can the former put 
himself on a par with the latter? When, however, we are dealing 
with a patent which is of the common order the comparison is 
ridiculous in the extreme. Moreover, at all times a patent agent 
may advertise, and does pretty freely ; whereas a solicitor never 
does. Patent agency is therefore seen to be no profession at all, 
except in so far as an agent can prove the p ion of technical 
skill in any special branch of engineering. This is shown still 
more to be the case by the fact that certain agents invariably 
draw up specifications on certain subjects, and have a name therein. 

Presuming these assumptions to be correct, the argument against 
engineers assisting an inventor with his specitication loses its force, 
for thereby all the professional element in the question disappears 
entirely. The obvious conclusion is that the objectionable clauses 
bave been introduced to benefit existing patent agents as against 
the public at large. It is a piece of hole-and-corner legislation, 
utterly unworthy of the respectable members of that body who 
commenced by dubbing themselves as an institute, and now call in 
the islature with the hope of preventing open competition. 

Leadenhall-street, Oct. 15th. AN ENGINEER. 














Srr, —It is worth while in dealing with the registration clause of 
the new Patent Bill to divest ourselves of prejudice and consider 
on a broad basis the questions raised. 

The patent agents as a body desire to raise their status and to 
elevate their vocation to the dignity of a profession. This is quite 
legitimate. Unfortunately, however, there are many legitimate 
aspirations which cannot be gratified. This seems to me to be one 
of these. The patent agents argue that because solicitors and 
physicians are registered, they ought also to be registered. But 
there is no analogy whatever Letoten the two. In the first place, 
if an a man were to practice medically, he might slay 
right and left. For the protection of the great body politic, it is 
essential that before men shall prescribe for ailments they must 
prove that they possess adequate knowledge. There can be no 
comparison as to the amount of education necessary between a 
physician and a patent agent. Furthermore, the members of the 
medical profession are counted by the ten thousand, and they 
possess as a body vast importance as a consequence. The same is 
true of solicitors, The fees paid to both are counted by hundreds 
of thousands of pounds annually. 

Let us turn now to the patent agent. There are taken out in 
this country about 15,000 patents and provisional protections. I 
am sure I shall be far beyond the mark if I say that each of these 
represents a sum of £5 paid to a patent agent over and above the 
official fees—that is to say, the total emoluments of the profession 
cannot exceed £75,000 per annum. It is not easy to say how 
many men make a livingas patent agents. There are about eighty- 
four in London. It is doubtful if there are as many more in the 
remainder of the British Isles. Let ussay, however, that there are 
200 in all. I fancy I am over the mark here. If, now, we divide 
£75,000 among 200 individuals, we have as the income of each 
£350 per annum, Qut of this has to be paid office rent and the 








salary of clerks and draughtsmen, It will be seen that the busi. 
ness is a very poor one—so poor that no one would be justified in 
spending a great deal of money and time in acquiring an educa- 
tion equal in quality to that of a lawyer or a doctor. Besides, the 
distribution of the available sum is so unequal that large numbers 
of patent agents cannot make as much money at the business as 
will keep life and soul together, while a very few large firms with 
a great reputatior get the lion’s share. The rest must perforce 
combine some other business with that of the patent agent. With 
all respect for patent agents, then, it appears that there is really 
nothing about the business as regards member's income or educa- 
tion which can elevate it to the rank of a profession. 

Let us now consider what are the means proposed to be adopted 
by the small body of men who practice as patent agents to raise 
their social status, They want it made penal by Act of Parliament 
for any man not registered to advertise that he is a patent agent, 
There cannot surely be any more inadequate suggestion made, 
The obvious effect would be that every registered practitioner 
would possess the privilege of advertising himself, and he would 
avail himself of this to the last farthing he could afford, According 
to the professed intention of the framers of the clause, the sole 
object of the clause is to prevent unqualitied men from advertising, 
But it will be seen at once that the registered man would 
gain nothing by this—nor would the public—unless he availed 
himself of his privilege and advertised, If he did not adver. 
tise he would still be on the same level as the unregistered 
practitioner; the public would have no means of distin- 
guishing one from the other. But this system of advertising 
would be instantly fatal to the status of the new-born profession, 
Solicitors and physicians never advertise; if they did, they would 
be tabooed by their fellows. Unfortunately for the patent agents, 
there is so little money to be earned, and so many to get that little, 
that the rank and file cannot live without advertising. If the 
clause is to be really effectual in elevating the status of patent 

ents, then let it be so drawn that no one shall be permitted to 
advertise. This would, I know, be extremely popular with many 
patent agents, who look on the’advertising practices of their fellows 
with aversion ; but I do not think for amoment that it is likely the 
suggestion will be adopted. 

One word more before I have done. The patent agents assert 
that they desire the clause introduced into the Act for the sake of 
the public, not theirown sake. I have nodoubt that patent agents 
are, as a body, virtuous, moral men; but it is, I think, too much to 
expect that, in this matter, they do not deceive themselves, | 
think, furthermore, that in this matter the public are quite able to 
protect themselves; and I am sure that those gentlemen who fancy 
that poor inventors have suffered incredible wrong at the hands of 
unqualified patent agents are entirely mistaken. One of your 
correspondents recently asked for proof that injury has been 
inflicted. I see that you two, Sir, last week, asked a correspondent 
for an example or two. I do not hesitate to say that no harm has 
been done, or is likely to be done. 

Finally, I would say that if the clause is to be efficient, it will 
make a trades union by Act of Parliament, which isa new thing. If 
it is not to be efficient, then a great deal of energy is being wasted, 

London, October 15th. QUALITY Court. 





Sir,—So much attention has been paid to one clause of the new 
Patents Bill that the really important parts of the measure run 
some risk of being pence fn ty Before dealing with these | 
should like to —_ out that there are practically two Bills before 
the House, and if both are passed in their present form the task of 
determining what the law is will be rendered very difficult. One 
of the advantages which we were told would follow Mr. 
Chamberlain’s legislation was that the whole of the provisions 
relating to patents, trade marks, and designs would be comprised 
in a single statute. This hope was speedily falsified by the passing 
of a short Act to render valid certain complete specifications con- 
taining references to drawings lodged with the provisional 
specifications of the respective ons, which had been 
accepted by the office in the teeth of a well-known case, in which 
the judges had decided that a complete specification must be 
complete in itself, which is only according to the principles of 
common sense, 

The legislation of the present year—Bill No. 211—was initiated 
in the House of Lords, and in order to show the effects of the 
amendmends, an edition of Mr. Chamberlain’s Act of 1883, ‘‘as 
proposed to be amended,” was issued at the same time. But this 
document does not contain the clause relating to the formation of 
a roll of patent agents, so that any person relying upon it as 
containing a complete indication of the proposed alterations 
would be misled. When the Bill left the House of Lords a clause 
(28) had been added to it as follows :—‘‘ The principal Act shall, as 
from the commencement of this Act, take effect subject to the 
additions, omissions, and substitutions required by this Act.” This 
is a matter of course, but it is a little odd that the document pur- 
porting to show what these ‘‘additions, omissions, and substitu- 
tions” were, should be imperfect in one important particular. 
Was there any object in this suppresion ¢ 

It has been said that the issue of ‘‘notices of interference” will 
cease should the new Bill pass, and this appears to be correct, 
subsection 5 of sect. 7 of the Act of 1883 being omitted. In its 
place we have the following, which almost rises to the height of a 

rize conundrum :—‘‘(5) If after an application for a patent has 
n made, but before the patent thereon has been sealed, another 
application for a patent is made, accompanied by a specification 
bearing the same ora similar title, the Comptroller, if he thinks 
fit, on the request of the second applicant, or of his legal represen- 
tative, may, within two months of the grant of a patent on the 
first application, either to decline to proceed with the second 
application, or allow the surrender of the patent, if any, granted 
thereon.” 

No doubt this is regarded as a triumph of parliamentary draft- 
ing, but it would surely be possible to state the case in less 
ambiguous language. I believe that it means thus :—If a person 
finds that he bas been anticipated, he may within certain limits 
request the Comptroller to cancel his application, 

e amendments relating to the law of trade marks are very 
numerous, but there is one which I am sure will be the source of 
much difficulty. The legal acumen which has been brought to bear 
upon the question of ‘fancy words” will no longer be required, 
that definition of a trade mark having been abolished, In its 
place, however, it is proposed to substitute ‘‘an invented word or 
words.” ‘This is a distinction without a difference, and is just as 
difficult to construe as the old definition. 

There is vm one ef out of the difficulties which have sprung 
up round this branch of the law, and that is the entire abolition of 
the cumbrous and complicated system of trade marks registration, 
and the introduction of a simple system of deposit, without any 
attempt to determine the rights of parties, 

As regards the registration of patent agents, I cannot help 
noticing the feeble defence offered by ‘‘F, I. P. A.” and ‘‘ Ozman,” 
in your last issue. No doubt the first-named correspondent feels 
some little annoyance when he reflects that dishonest or incapable 
agents who have been refused admission into the sacred ranks of 
the Institute, or who, having reached that seventh heaven, have 
for good reasons been turned out, will sbortly be placed on an 
equality with himself, and receive Board of Trade licences to fleece 
unsuspecting inventors for the term of their natural lives. ; 

There are disquieting rumours abroad that one effect of this Bill 
will be to increase the already severe competition amongst patent 
agents. The simplification of the system of examining which it 
will introduce will set free a considerable number of official 
examiners, In consequence of their short service these gentlemen 
will not be entitled to any compensation for loss of office, but in 
order to provide them with the means of making a living it is 
believed that the Board of Trade intends to offer them licences to 
practice as patent agents. Nothing can be said as to their want of 
qualifications, as they have already passed examinations of far 
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vreater severity than any which are likely to be proposed as the 
oedition of holding a Beard of Trade licence. As to knowledge of 
yatent law, there are professional crammers who for a small fee 
would put any fairly intelligent man in a position to pass after a 
couple of months’ reading. Some of your correspondents lay con- 
siderable stress y se the knowledge of patent law possessed by 
agents, but they forget to say that it is a common practice to have 
important specifications settled by counsel, who are sometimes 
compelled by. the irony of fate to appear in court and pull their 
own work to pieces. LEx, 
London, Oct. 16th, 





BOILER EXPLOSIONS, 


Sir,—I am obliged to your correspondent, ‘ P.” for correcting 
the error in my letter on the above, I mistook the word actual 
for annual, as given in the returns for other countries, The error 
will make a difference in my conclusions as to the advantages of 
compulsory inspection and registration, but will not materially 
affectthem. In my letter of the 24th September I contended that, 
according to the returns furnished in the Blue-book, the average 
numbers of explosions in boilers insured with the boiler insurance 
societies of Great Britain was much less than the average number 
of explosions in Belgium, France, Holland, aud Prussia, where the 
system of compulsory inspection and registration prevailed, and that 
all that was required was for the boiler insurance societies to adopt a 
uniform system as to conditions, fees, and requirements. he 
table I gave was but approximate, owing to the fragmentary and 
imperfect nature of the information given in the Blue-book, The 
figures I gave were:—Average explosions in Great Britain, 1 in 
7777 ; average explosions in inspected countries, 1 in 3616, The 
corrected figures are, taking ‘‘ P.’s” average for Holland :—Aver- 
age explosions in Great Britain, 1 in 7777; average explosions in 
inspected countries, 1 in 5859, This still shows the superiority of 
the British insurance societies, though in a less marked degree. 
Taking the explosions in Holland for the five years during which 
the Boiler Explosions Act has been in force, 1 in 9304, the com- 
parison becomes :—Average hee pear in Great Britain, 1 in 7777; 
average explosions in inspected countries, 1 in 5290. 

From this it is apparent that my conclusions do not require much 
alteration. No comparison can be made between 70,000 boilersin 
Great Britain, insured in various societies, with different conditions 
and rules, and 7500 in Holland inspected under a uniform system, 
as a single extra explosion in that country would materially 
affect the average. Probably some of the British boiler insurance 
societies can show as low a ratio of explosions as prevails in Hol- 
land, and perhaps the secretaries of these associations will en- 
lighten your readers on the point. The few explosions in Holland 
speak highly both for the system of inspection in that country and 
its administration, It would be interesting to know why these 
explosions are so few compared with those in Belgium, France, and 
Prussia, where a nearly, if not equa'ly, rigid system of inspection 
prevails; and it would be more interesting to know why the Board 
of Trade in the Blue-book gave the system of ——— inspec- 
tion and registration as being in force in Austria, Denmark, and 
Portugal, but omitted both the number of boilers and explosions 
in those countries. The time between when further information 
was asked for, August, 1887, and the date of the Blue-book, Feb- 
ruary, 1888, was ample for the purpose. 

Much misconception as to boiler explosions and the action of 
the boiler insurance societies exists, an amusing example of which 
recently appeared in a letter to a contemporary of yours, to the 
effect that ‘‘boiler explosions were a matter of everyday occur- 
rence, and that the boiler insurance societies were the cause of 
them.” C. 

Westminster, S.W., October, 1888. 





THE HISTORY OF THE LOCOMOTIVE IN THE UNITED STATES, 


Sir,—In your issue of the 11th inst. is a paragraph describing 
‘The First Locomotive in the United States,” which is said to have 
arrived in Boston in 1834, to have been put together in Lowell, and 
to have made its first trip from Lowell to Boston in June, 1835, 

I have a lithographic ‘‘ View of the First American Railway 
Train, as it appeared ready for starting on the Mobawk and 
Hudson Railway—the first part of the New York Central Railway 
—from Albany to Schenectady, about 3lst July, 1832.” The 
following particulars are given relating to the locomotive engine of 
the above train ;— 





Dols. 

For cost and charges, as per invoice, of locomotive engine 
John Bull, per ship Mary Howland, from Liverpool ... .. 3763°32 
COCDRMEE HORE: is. ce ns!) ae 0d 00 cee qe casi ee oe OUTS 
Freight bills, September 8th, 1831..  .. 0... .. 6. ee ee 88°67 
pe gE eee ere eee 1200 

Freight to Albany, per schooner Eclipse, November 12th, 
ae 0a) be oe Sas 86 ee. Lem. on | ak tee, abs «6 30°50 

W. and J. Brown and Co., Liverpool, for four wheels and two 
GRRE ds ks ds. be. ws 0 ge eg) ee se we te te | TORE 
Customs fees for extra wheels, December 28th, 1831 .. .. 201°50 
, eee . 5855°63 


The lithograph is from a silhouette executed at the time on black 
paper with a pair of scissors by a Mr. Brown, of Pennsylvania, and 
now in the possession of the Connecticut Historical Society. The 
lithograph itself was executed at Montreal in 1865, and published 
simultaneously in Canada and the United States in 1869, It would 
seem to give the John Bull a three years’ start of the Stephenson ; 
and in those three years it is highly probable that several other 
locomotives were imported into the United States or built there. 

A. G, BRowNING. 

3, Victoria-street, Westminster Abbey, S.W., 

October 16th. 





DOUBLE CONE FUSIBLE PLUGS, 


Sir.—I can endorse a great many points contained in ‘‘ An Engi- 
neer’s” letter respecting fusible plugs. I have charge of some 
boilers which have the double cone fusible plugs inserted in the 
furnace crowns. The National Boiler Insurance Company recom- 
mend that the cones be taken out every twelve months; this rule I 
adhere to, but I can truly say that I have never yet been able to 
take one out by fair means, The T spanner supplied with the plugs 
is no use, it being too weak. I had a stronger one made from jin. 
round iron, and got a lever 2ft. 6in. long on one end, but still the 
cones were obstinate, and asa last resort I had to melt out the 
fusible metal, and this has to be done every time the cones are 
changed. But then thetroubleisnotover. Truly says ‘‘ An Engineer ;” 
bits of fusible metal adhere to the brass thread. This I find to be the 
case, and they are very difficult to remove. Trying to melt them 
out is simply waste of time. I have had a tool made the same 
shape as the inside thread, and with this tool we cut or force out 
the small particles which are left in. Then, again, a circular which 
is supplied to insurers by the insurance company is very misleading. 
It states that when the cones are melted out, new ones can be 
inserted immediately without emptying the boiler or going inside. 
Practical experience teaches me quite the reverse. Some time ago 
one of our boilers became short of water, through the blow-out cock 
sticking fast; the cones were liberated, and so prevented further 
damage. But I could not insert the cones and put the builer to work 
again immediately, as stated in the circular; the boiler had to be 
—- and the tool above mentioned brought into requisition 
before I could insert the cones in their proper position, This is not 
only my own experience, but that of my neighbours who hold similar 
positions to myself, ANOTHER ENGINEER, 

Burton-on-Trent, October 15th, 





VALVE GEAR. 


Sir,—In your issue of September 28th ‘‘Steam User” raises a 
very interesting and important question, which ought not to be 
allowed to drop, as to whether Corliss or Meyer's system is best, 
and expressed an opinion that the latter system is cheaper and as 





good as the former. I have been somewhat disappointed that such 
a question has not elicited some resp from Corliss engine 
makers at least, as being an excellent opportunity for them to 
demonstrate the practical superiority of their system. I say 
ractical, because I believe the theoretical superiority of the 
orliss system is generally admitted. This is chiefly owing to the 
reduction of clearance, which varies from 5 to 10 per cent., and to 
uickness of cut-off; the friction of the valve likewise is in its 
avour. In cost of production Meyer’s system is the cheaper of 
the two, but only to a limited degree, there being little difference 
between the machine and handiwork of either system in comparable 
engines in which the point of cut-off in both cases is automatically 
controlled by the governor, the difference being the superior 
workmanship required by the Corliss system. A. T. 
Leeds, October 16th. 





TENSION MEMBERS OF TRUSSED GIRDERS AND CANTILEVERS. 


Sir,—TI venture to submit to your readers a method of using wire 
ropes for this purpose. I will describe the system as briefly as 
possible. The ropes cf which the web ties are composed pass over 
grooved saddles at the ends of the struts, and then form portions 
of the tension boom. Whatever angle a tie may make with the 
tension boom, the strut shall bisect that angle. The accompanying 
diagrams and the outline of a pair of cantilevers will, I think, 
suffice to explain the main principles of the system. Anyone 
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conversant with stresses in framed structures will observe that 
the stress upon each rope would be uniform throughout its entire 
length. There are many means by which the proper inclination 
of the struts may be maintained.” Counterbracing can easily be 
provided when necessary, in which case no ambiguity of stress 
would arise, as no change can take place in the nature of the stress 
on a member, under any condition of loading. STAHLDRAHT, 
October 16th. 





ENERGY. 


Sir,—Mr. Cox throws out the usual fog over a very simple dyna- 
mical affair by omitting, as is the way of theoretical treatises on 
mechanics, to state distinctly the units in which he measures his 
different quantities. He leads off in the usual manner with :— 
‘‘Let M denote the mass and v the velocity of the body, then 

M+? is the kinetic energy, &c.” If we had ventured on such 
oose, vague language in Todhunter’s lecture-room, we were pulled 
up with his ironical remark, ‘‘ Let x be the old women, and y the 
wine they drank.” 

In his anxiety to make one set of letters in his formule serve for 
every possible case, the theoretical writer is generally so careful 
not to specify any particular units, that the student is quite 
abroad when he comes to a definite numerical application. 

Let, however, Mr. Cox say :—‘‘ Let M be the mass of the body 
—measured in pounds; # the velocity—measured in feet per second: 
then 4 M ¢* is the kinetic energy—measured in foot-poundals;” and 
then all the obscure fog is lifted. 

But now the engineer and practical man will ask, ‘‘ What is a 
foot-poundal?” The answer is, that 4 M ¢ foot-poundals are the 


same as u foot-pounds; the poundal being the absolute unit of 
2G 


force, such that the gravitation unit of force of one pound is a 
force of g poundals, and g = 32:2, roughly 32, when a foot and 
second are units of length and time. 

The next question the practical man asks is, ‘‘ Why do you call 
M the mass of the body—in pounds—instead of calling it the 
weight of the body—in pounds—and denoting it by W 22, so that 
— is the kinetic energy, or stored up work in the body—in foot- 
pounds?” The proper answer is that M and W are the same, 
representing the number of pounds in the body as measured out 
practically by weighing the body in the scale of a balance ; the 
wrong explanation is that which is given in the treatises from which 


Mr. Cox quotes, which say that M = W ,orW=M4y. 
g 


If we have a body which weighs—or masses—in a balance W 
pounds, moving with velocity ¢ feet per second, its kinetic energy 


is - = foot-pounds, or  W * foot-pounds; and if this energy is 


generated by a force of P pounds or Q poundals, acting through 
s feet, then 


2 
Pema Qs=}Wer. So thatQ=Py. 
If the force has to act for ¢ seconds to produce the velocity of 
v feet per second in W pounds, then Pt = W * Qt=W?r; and 
g 


then We is called the momentum of the body in second-pounds ; 


and W 7 is called the momentum in second-poundals—by analogy 
with foot-pounds and foot-poundals. A. G. GREENHILL. 
Woolwich, October 17th. 


Sir,—Your explanation of rate of doing work by falling bodies 
is no doubt correct, but more caution will be required in receiving 
your statements than those of the text books. Two tons falling 
8ft. can do work at the same rate as one ton falling 16ft. It is 
only a question of practical convenience what weight and fall we 
employ. In the same article you assert that force x time is the 
measure of energy ; if so, the energy communicated to the gun is 
equal to that of the bullet. The mechanical instinct of ‘Tommy 
Atkins would reject this. I think you must be confounding force 
and power, or momentum and energy. The fact is, force x dis- 
placement is the measure of energy. In the case of Cornish or 
any other engine the velocity is assumed to be uniform, so that the 
energy may be proportional to the time. With falling bodies, 
space fallen x mass = energy, and this is proportional to the 
square of the time. GrorGE E, ALLEN, 

Royal London Yacht Club, 2, Savile-row, W., 

October 15th 


[If our correspondent had read with care what we have written, 
he would not have fallen into error. We have not said that force 
multiplied by time is a measure of energy, save in a limited sense, 
which we very clearly explained. To set doubts at rest on this 
point we must go over the ground again. A water-wheel is 
employed to pump water, and represents a force, We use 
the word force in the accepted sense, as that which can 





cause motion. The pumped water stored in a tank represents 
energy. We use the word energy in the accepted sense— 
capacity for performing work. Now, other things being equal, 
the energy accumulated in the tank will vary with the time of 
action of the water-wheel, twice as much being accuraulated in 
two hours as in one hour. In this sense our correspondent will see 
that we are strictly right in stating that force x time is the measure 
of energy. There is nothing whatever inconsistent in this with 
our correspondent’s statement that force x displacement is the 
measure of energy, for the displacement may be measured by the 
time. We are confounding nothing. We have already pointed 
out that Mass x Velocity = Force x Time of action, and that 
4 Mass x Velocity? = Force x Distance of action, or displacement, 
to use our correspondent’s word. Our correspondent appears to 
use the word energy in some other sense than capacity for 
doing work.—Ep. E.] 





Sir,—I must demur to your opinion that I am confounding 
time of action with rate of action. As Iam sincerely desirous of 
shortening my part of this correspondence as much as possible, 
allow me to explain my difficulty in understanding your position. 
You say, ‘‘It is, of course, mathetically possible to expend the 
energy of a falling body in any time we please, but only by altering 
the distance and the resistance.” This is all I contend. Why 
this should not imply that we can alter the rate of expenditure [ 
cannot conceive. Surely a certain amount of energy expended, as 
in your example, in j; of a second is double the rate of expendi- 
ture in the other case, when the spring was compressed in ;, of 
a second, 

I quite agree that the mean velocity at which a weight will 
compress a spring will depend only upon the velocity of striking. 
Allow me for brevity’s sake to relapse into symbols: Let -C be the 
compression of the spring, v the striking velocity, and ¢ the time 
occupied in compression ; then 

C=$rt. 

This formula shows that, whatever be the striking velocity, we 
can always decrease ¢ by decreasing C; in other words, increase the 
rate at which energy is expended by stiffening the spring con- 
versely, no matter how the energy is stored. MULCIBER. 

October 16th. 


[Professor Greenhill’s letter will perhaps remove ‘‘ Mulciber’s” 
ditficulties.—Ep. E.] 


MARINE ENGINES IN THE NAVY. 

Srr,— Your article on this subject in your last issue is one of 
great interest, as although remarks and articles have appeared in 
the non-professional papers from time to time, yet the want of 
professional knowledge by the writers has caused many absurdities 
to be published. The failure of warships to maintain their trial 
speeds is nearly always due to inability of the stokers to keep 
steam, phaeen of course, occasionally it may be due to hot 
bearings, &c., as I will point out later on. Now, in the trial trips 
in the Navy first-class stokers are always employed in the stoke- 
holes, generally in the proportion of one man to three furnaces, 
and this is I believe the rule in the merchant service. I do not 
believe that there is a single warship in which this can be done 
with the ordinary complement; in fact, it is nearly always necessary 
to go into two watches, even with coal-trimmers supplied from the 
deck, besides which, at any rate in the recent manceuvres, about 
40 per cent. of the stokers were second-class, this is, boys about 
eighteen, who had never before been to sea, many of them fresh 
from the plough. Is it a matter of surprise, then, that with 
stokers like these, in two watches, that it was difficult to run at 
even two-thirds of the full power ? 

Mr. Marshall has taken a bad example in the Mercury, as she is 
not fitted with forced draught, though probably the steam blast 
was used on her trials. The steam blast, as perhaps many of your 
readers know, has a nasty habit of causing the tubes to leak, and 
if the Mercury went 18 knots without it, and with a large proportion 
of second-class stokers, I think you will agree with me that it is 
very creditable to her engine-room staff. In the case of ships 
fitted with forced draught not only will the boilers not stand a long 
course of it, but the engine-room staff must be increased con- 
siderably if it is intended to keep on for more than twelve hours, 
as the intense heat soon renders the men incapable of much work. 
With regard to its effects on the boilers, the chief lesson learnt 
from the manceuvres is that if there is a moderate amount of scale 
in the boilers it is almost a certainty that some of the furnaces will 
bulge owing to pieces of loose scale dropping on them. 

With regard to naval engines, the very fact that so much 
power is got out of so small a weight means that greatly increased 
care in adjusting bearings, and watchfulness when running, is 
necessary ; in fact, I know of more than one contractor’s trial in 
which all the men in the engine-room—and there were plenty of 
them—held certificates, and had been to sea as engineers in the 
merchant service. And yet with all this care there are ships im 
the Navy whose machinery has been accepted although the metal 
has been run and pins scored badly during the trials. It is rather. 
too much to expect that in these ships the same speed will be again 
realised. But perhaps the chief cause of hot bearings in the Navy 
is that ships only steam full speed at such rare intervals that no 
opportunity is given to get the right adjustments for full speed. 
It is easy enough to adjust a bearing to run at a given speed, as 
in a trooper or merchantman, but it is another thing to adjust one 
to run equally well at 30 and also at 110 revolutions. As perhaps 
you know, owing to the small number of engineers in each ship, a 
great deal of watchkeeping is done by artificers. Now, some of these 
arevery good men; still it is rather strong to have, out of a comple- 
ment of ten, five who had never been to sea before ; especially when 
one considers the way in which modern ships are subdivided ; it is. 
indeed a matter of surprise that there were not more breakdowns, 
when it is remembered that in many ships in the manceuvres there 
were not two men in the whole staff who had ever seen the ship 
steamed before. 

Your remarks about the space in the engine-rooms are very much 
to the point, though the engine-rooms of the large men-of-war are 
palatial compared to those of the smaller ships, in some of which 
the proverbial cat would be safe from all danger of hanging. 

To sum up, if our war ships are to go their trial speeds, the 
stokers must be trained, as seamen are in the Excellent ; there 
must be more of them ; the engine-room artificers should also be 
trained, and should be chosen from other trades than shipwrights, 
as some have been ; and the men should not be changed from ship 
to ship as they are now. I enclose my card, 

Plymouth, October 17th. 





OnE WHO Knows. 





A MECHANICAL PUZZLE. 

Srr,—The following puzzle may afford some amusement to many 
of your readers, I send you the solution, which, you will see, 
satisfies all the conditions ; but, of course, not for publication yet. 

First, on a continuous shaft are keyed two wheels, These 
wheels can be made ta revalve for any period in opposite directions, 
That is, if the top of one wheel goes to the right, the top of the 
other will go to the left. 

Second, when a pair of bevelled wheels are thus made to revolve, 
they cannot be geared by an ordinary bevel pinion between them, 

Greenwich, October 16th. EpDIPUs. 





LOCK GATES. 

Sir,—TI observe that in a paragraph in your issue of September 
28th, headed ‘‘The Manchester Ship Canal Works,” it is said, in 
reference to the 80ft. lock gates, that they are ‘‘probably the largest 
ever constructed, excepting, perhaps, the great gates for the new 
docks at Hull.” Will you allow me to put on record that the gates 
of the Ramsden Basin and Dock at Barrow-in-Furness are 100ft. 
clear width? For these, as youno doubt are aware, Mr. F. C. Stile- 
man was engineer, There are also, I believe, lock gates of the 
same width at Birkenhead. Cuas, J, LicHt. 

October 10th, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


ARIS.—Madame Borveav, Rue de la Banque. 
PeRLIN.— ASHER and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. TwikTMEYER, Bookseller. 
XEW YORK.—Tue Wittmer and Roorrs News Oompany, 
81, Beekman-street. 
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October 17th, 








SUBSCRIPTIONS 
Tar Enatneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Trom the office on the following terms (paid in advance) :— 
Half-yearly (ineluding double numbers) .. «- £0 14s. 6d. 
Yearly (including two double numbers) .. -- £1 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tar ENGINEER is registered for transmission abroad. 
A complete set of Tak ENGINEER can be had on application. 
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—-Foreign Subscribers paying in advance 
at the published rates will receive Tak ENGINRER weekly and post free. 


Subscriptions sent by Post-office order must be accompanied by letter of 


advice to the Publisher. 
increased rates. 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s, China, Japan, India, £2 0s. 6d. 

Renittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d, Manilla, 
Sandwich Isles, £2 5s, 

ADVERTISEMENTS. 

"< The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order wm payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements ave taken subject to this condition. 

Prices for Displayed Advertisements in “ordinary” and “‘ special” positions 
willbe sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tuk ENGINEER. 


Thick Paper Copies may be had, i) preferred, at 





MEETINGS NEXT WEEE. 

-NSTITUTION OF MECHANICAL ENnoineEeRs.—Wednesday, October 24th, 
«nd Thursday, October 25th, at 25, Great Geo -street, Westminster, by 
permission of ‘the Council of the Institution of Civil Engineers, at half- 
pa seven on each evening. The discussions will be resumed on the 
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Stamford, Connecticut, U.8.A.; ‘ Description of the Compound Steam 
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of Gateshead. The following papers will be read and discussed, as far as 
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Waterworks,” by Mr. Arthur W. N. Tyrrell, of London; supplementary 
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permit, Mr, T, F. Irwin, of Liverpool, will also read a paper on “‘ The Dete- 
rioration of Marine Boilers,” with discussion. 
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WAGES, 

THE moment trade begins to improve operatives in 
most trades and callings demand a rise in wages. The 
desire for augmented pay is natural and legitimate. It 
may and often does degenerate into practices which are 
inexcusable on any ground whatever, but with these we 
need not concern ourselves, A much more interesting 
question for our readers is the bearing which the demand 
may have on trade prospects. A considerable school of 
political economists hold that high wages are an unmixed 
evil. They argue that the consumer ought to have all 
that he consumes for the lowest possible outlay, because 
the cheaper commodities are the more they will be con- 
sumed, and the larger must be the number of hands 
employed in their production. This is a cardinal prin- 
ciple of free trade. If we import goods cheaply for 
our own use, we can direct labour into the channel 
of producing goods to be exported to other countries. If 
wages go up the consumer must pay more for his commo- 
dities, and consequently a rise in the cost of labour is bad 
for a country. All this is, of course, theory ; but it is 
none the worse for that. The point for consideration is 
this—can it be shown that the theory is proved by 
practice? In other words, is the reign of high, or com- 
aver high, wages in a country attended by com- 
mercial depression and bad trade? To this question we 
think there can be but one answer. When wages have 
been highest in this country, at all events, it has been 
most prosperous. We speak now, of course, of periods of 
peace. That is, when England has not been at war. So 
far as we are aware, there is no exception to this rule. It 
may, and no doubt will be said by some of our readers, that 
we are putting the cart before the horse, and transposing 
cause and effect. That, in other words, high wages are a re- 
sult of prosperity and good trade,and not the cause of these 
things. We reply, that we have not so much as hinted 
that they are. High wages are, no doubt, a result of good 
trade. If, however, the political economist of whom we 
have spoken, is right, then a rise in wages ought to kill 
trade at once. That this result does not follow appears to 
indicate a weakness in the theory. 

The truth seems to be that wages are determined by 
the demand for the results of labour more than by any 
other factor, and that the cost of the product may have a 
curiously small influence on the demand. Before pro- 
ceeding to consider this proposition further, we must guard 
ourselves from misconstruction by insisting that under 
certain conditions wages have a most important in- 
fluence on trade and on the demand for commodities. 
But these conditions are, on the whole, limited, and 
apply only to normal trade. For example, Belgian 
glass-makers’ wages are much lower than those of Eng- 
lish glass-makers, and as a consequence Belgium sends 
to us a great deal of glass, while she undersells us in 
other markets. But a rise or fall in one trade alone does 
not affect our contention, nor does it follow that 
because Belgium can sell a great deal of glass she is 
therefore prosperous. So much premised, we may return 
to the proposition that wages are determined by the 
demand for the results of labour more than anything 
else. It is impossible to watch the progress of events 
without perceiving that there are tides in the affairs of 
nations, trade ebbing and flowing in cycles. It is notori- 
ous that the cost of a commodity, after a certain point 
has been reached, has little or no apparent effect on the 
demand for it. Take, for example, ship-plates at the 
een moment. Their price has gone up by leaps and 

unds. Nevertheless, the demand for them is as great 
as ever. In the same way rails at other periods have 
risen to a fabulous price in the United States, but the 
mills were taxed all the time to their utmost capacity to 
meet the requirements of the railway companies. It is 
impossible to assign any cause for the sudden rises and 
falls which trade manifests, but we may assert that the 
cost of labour is a very insignificant factor. That, at all 
events, is what practice, the experience of every-day 
commercial life, seems to prove. 

It will, we think, be readily understood that high 
wages and prosperity may very easily go together. 
Everything turns on the meaning attached to the word 
“prosperity.” We use it, in the largest sense, to convey 
the idea of well-being, of domestic comfort, satisfaction, 
and contentment. It is often crudely said, that when 
money is rapidly turned over, and cash is stirring, things 
are prosperous. There is much truth in this. The more 
wages a man receives the more he can spend; but it is 
impossible to spend, broadly speaking, save on the 
results of labour. If a fitter is pinched and straitened, 
he must content himself with having his boots mended, 
and the shoemaker suffers; but when fitters’ wages go up, 
he can afford to buy boots and give employment, and 
Northampton rejoices. Thus the material improvement 
of any section of the body politic must react on some 
other group of individuals, and high wages and sweet 
content may well go together, and no one be a penny the 





worse of the rise. Shoes may become a little dearer, but 
the money is ready to pay for them, and when the 
purchaser comes to balance matters, he finds that it is 
much better for him that he should be able to buy a pair 
of dear shoes than to be incompetent to pay for a cheap 
pair. The advantages to the nation of high wages are 
not confined to any single class; they cannot help becoming 
diffused. 

If it can be shown that higher wages are inimical to 
trade, then it is clear that they must be an unmixed evil. 
For example, a district might be entirely ruined by a rise 
in the rate of wages of the operatives of that district 
but this, we submit, could only take place when the 
wages were out of proportion to the demand for the pro- 
duct of the wages. ‘This is the keystone of the whole 
question. If a given commodity ia wanted it will be 
bought at any price within wide limits. If it is not 
wanted, low wages may for a time coax sales, but the 
inevitable result seems to he the accumulation of stocks 
and production in excess of legitimate demand. Abund- 
ance of capital has a powerful effect in this way. Abund- 
ance of labour has the same result. Combine abundance 
of capital already invested in going concerns, and plenty 
of cheap labour, and over-production is the result. We 
have heard it argued that there cannot be over-produc- 
tion, that the more the world produces the better and 
richer it is. This is a pretty taking fallacy. No in- 
dividual, no nation, is the better or the happier for having 
that which he or it cannot use and does not want. The 
effect of low wages may be, and frequently is, to stimulate 
production; but the mere production of commodities does 
not in any sense or way entail national prosperity as a con- 
sequence. Nor does the influence in this way of cheap 
labour affect our argument. 

It is advanced, and with perfect truth, that in dealing 
with foreign competition we have to face the low wages 
with which our competitors are content. We have already 
referred to this factor, but it is only one factor in a number. 
Our contention is that demand seems to be independent 
to a large extent of wages rates. We know that forcing 
wages down to starvation point will not secure trade to a 
country. ‘The experience of our neighbours on the Conti- 
nent proves this. On the other hand, here, in Great 
Britain, at all events, the country has never been more 
prosperous, trade has never been better, than when 
wages were high. The demand was antecedent to the 
rise in the price of wages, but the noteworthy fact is that 
the rise has not killed the demand. All experience shows 
that when a wave of good trade is rising an augmentation 
in wages will rather strengthen and diffuse the wave than 
diminish it. In the same way a fall in wages can do little 
or nothing to retard the ebb of trade. On what the rise 
and fall depends it is impossible to say with any accuracy, 
nor is it necessary. In every direction just now we hear 
of demands for higher wages; these demands follow on 
the augmentation of trade as flies follow a honey pot. 
Much alarm is expressed in various quarters in conse- 
quence ; we believe this alarm to be wholly unfounded. 
If the tide is really coming in, a rise in wages will be as 
powerless to stop it as Mrs. Partington’s mop to keep out 
the Atlantic. If it is not coming in there will be no rise 
in wages. It is much to be feared that the wage earners 
are not always in possession of the truth on this point. 
They mistake a chance breaker for the tide. Then comes 
a strike, and all experience goes to show that strikes are 
ruinous all round. 


THE EDUCATION OF ENGINEERS, 


In another page will be found a statement of the result 
arrived at by a body of gentlemen who have been con- 
sidering the subject of technical education. They have 
prepared a programme indicating the course of study 
which should be followed by men of all grades—draughts- 
men, fitters, moulders, engineers, turners, et hoe genus 
omne. The programme has been drawn up with care, and 
put forward with much apparent sincerity. After all, 
however, there is a suspicion of hollowness about it. The 
idea will intrude itself that the whole affair from begin- 
ning to end has been gone through in deference to a 
popular cry, and not from a well grounded belief that 
the issue of the programme will do any good. The 
avowed object is to make better workmen, but the 
means suggested do not, in some cases, seem to be 
adequate to the end. Let us see what the facts 
are, divested of all glitter, and tinsel, and sentiment. 
We are dealing now, be it understood, with mechanical 
engineering, and nothing else; that is, with the con- 
struction of machines. In order that this business 
may pay, it has been found essential to subdivide the 
work. The finished steam engine, let us say, is conse- 
quently the product of a great many hands and a great 
many tools, and each class or group of men employed 
requires the possession of a different education. In other 
words, he must be a specialist. If he is not, and is still 
a useful man, he must possess exceptional brains. A 
great mistake made by the advocate of technical educa- 
tion is that he forgets, first, that the specialist alone is 
useful. Thesecond is that he forgets that young men necd 
rest and recreation. As a consequence of the first error, 
he would teach men that which can be of no manner of use 
to them. As a consequence of the second error, he would 
have a young man work from 7 a.m. to 6 p.m. in the 
shops, and then turn to at books or night classes for two 
or three hours more. Fortunately apprentices to me- 
chanical engineers will, asa rule, not over-read themselves. 
We say fortunately, for a feeble-bodied engineer is worse 
than a feeble-minded engineer, and the result of a rigid 
adherence to the programme of the ManchesterCommittee 
would produce invalids rather than engineers. 

The education demanded of each group of men engaged 
in the production of a steam engine being diverse, let us 
consider what it ought to be. We have first the head of 
the firm. The first quality that he should possess is com- 
mercial aptitude. He does not make steam engines for 
fun, but to get a profit out of them. Consequently he 
should know how a steam engine of a given quality can 
be made for the least money. He must, perhaps, know 
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something about the theory of the steam engine, but for 
his purpose very little will suffice. The rules and prin- 
ciples on which any steam engine can be best constructed 
areall ready cut and dry to his hand. He must, of course, 
have had practical experience, so that he knows what 


diameter a crank shaft should be, and so on. Next we 
have the head of the drawing-office. He needs only 
limited commercial aptitude provided his employer 


possesses it fully. But he ought to be a man of taste, 
able, for example, to produce a handsome, instead of an 
ugly, engine. He should be well up in the strength and 
quality of materials, and should havea full command of 
coefficients of safety. He should be well acquainted with 
the modern practice of other firms—home and foreign— 
making steam engines. He should be a man of resource 
and invention. He needs more training in the theory of 
mechanical engineering than anyone else about the works. 
Next we have the shop foreman—for we assume that the 
head of the firm is his own manager. The first essential 
in a foreman is that he should get out the largest possible 
quantity of excellent work in the shortest possible time 
with the lowest possible wages bill. To that end his 
entire education should tend. The most necessary thing 
to have is a knowledge, not of materials, or strengths, 
or theory, but of men and of tools. The mere driver 
is of no use. 
will please his men, and his men will please him. We 
need scarcely say that this difficult art cannot be learned 
in a technical school. He ought to know a good deal 
about the properties of meta's, and above all he ought to 
be a competent judge of the quality of workmanship. 
He should understand thoroughly what a tool can and 
cannot do to advantage, and if he is competent to improve 
the working of a tool so much the better. He has enough 
to learn, and he ought to read, but with theory he need 
concern himself not at all. If we go into the foundry or 
the forge, we shall find that the foreman must possess 
much in common with him of whose qualifications we 
have just written. Each has a speciality, and each will do 
well to read and learn all that he can concerning his 
speciality ; but skill in the foundry or the forge cannot be 
learned from books. 

Lastly, we have to consider the men—the fitters, and 
turners, and erectors. These men are employed entirely 
for their handicraft skill—their power of making things to 
a stated shape, or fitting things together in a prescribed 
way. But they have very little thinking to do outside 
a circumscribed limit. The turner, who is given a fly- 
wheel shaft to work up to a given shape, is not called 
upon to consider whether that shape is the best or not ; 
that is the function of another brain. Nor is it to be 
assumed that if the turner knows precisely how to calcu- 
late the stresses and strengths of crank shafts he will 
turn them better than if he does not. To the turner 
as such, hook knowledge or theory is simply useless. 
Whether book knowledge may or may not be useful to 
him as a man is quite another matter, which ought to be 
handled on a different basis. To say that an intimate 
acquaintance with the theory of the strength of structures, 
for example, will make him a better turner is a mistake. 
Nor is it clear that it will make him a better man. We 
do not assert that he should not read, far from it; but 
our imaginary turner would probably derive far more 
value from a moderate course of English history than he 
would from “ Weisbach’s Mechanics,” or “Goodeve on 
the Steam Engine.” 

If our readers have followed us so far, they will see 
that we take exception to most advocates of technical 
education because they assume too much, profess too 
much, and attempt to teach too much. They assume that 
education of the type to be acquired from books and in 
schools is above and beyond all things desirable, and 
that it is the panacea for every ill to which England is 
heir. They profess that if they are allowed to have their 
own way they will regenerate England, so that we need 
fear no foreigner. Entirely ignoring the practice of the 
division of labour, they would teach the fitter or the 
foundry man mechanics and metallurgy on a great scale, 
oblivious of the fact that the knowledge they wish to 
impart, even if it could be acquired at all, would be about 
as useful to the man as was the bag full of guineas to 
Robinson Crusoe. That it is desirable to elevate the 
mental powers of the working man is an abstract pro- 
position which we do not feel disposed to question. It is, 
however, quite beside the question we are considering. 
There is not a professor of engineering in the country 
who is not, as far as education can make him, the superior 
mentally of the average turner; but if any head of 
a firm were told that all his lathes must be run for the 
next week by professors of engineering, we should shudder 
for the consequences. The first qualitication in a turner is 
that he should be skilful, and the second that he should 
be diligent. If it is deemed right that he should be 
highly intelligent as well, then let him go in for a course 
of English literature. Such a course will prove more 
interesting, more instructive, and in every way more 
valuable to him than a course of mathematics and 
mechanical engineering, which are apt to pall on the 
mental palate after a hard day at the lathe. Of course 
there are men who think differently, and we see no 
reason why they should not gratify their tastes. Scott 
or Thackeray are, however, as likely to be useful to the 
British workman as Euclid. In saying this, however, we 
venture to hint to our younger readers that every lad 
who goes into the shops is not intended to remain at the 
lathe or the vice all his life. There are leading draughts- 
men, and heads of firms, and works managers ; and it is 
just because these men must know a great deal that the 
rank-and-file of the shops need know very little outside 
their one speciality. 


DO INDIAN RAILWAYS PAY ? 


THE question which heads this article is one of an 
extremely ——- character, and one which of late has 
attracted much public attention consequent upon the 
appearance of the annual report upon the general railway 
system of our Indian Empire. Were the reply to be 
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given to it solely to be based upon the statements of that 
report, it is to be feared that it would be impossible to 
invest it with a favourable character. But it is fortu- 
nately open to us to regard the subject from a standpoint 
wholly apart from the only one available to the official 
who drew up that report. He had merely to do with the 
figures which generalised the whole of the system, and, 
judging from such generalisation, it would not be open to 
us to come to any other conclusion but that the invest- 
ment of money in Indian railways has been financially a 
failure. 

Not long ago, in our issue indeed of May 4th of the cur- 
rent year, we pointed out by what a number of diverse 
agencies the network of railways which now spreads over 
the continent of India has been brought into existence. 
We referred to those lines which have been bui!t by 
private enterprise under the guarantee of the Govern- 
ment, this class comprising the initial attempts at rail- 
way making in India; to those which, under the generic 
title of State lines, have been paid for entirely from the 
while we had 
further to include in our list such lines as have been due 
to private investment made without a Government 
guarantee, and those provided within the native States at 
the expense of the independent, or semi-independent, 
rulers of such territories. For the purpose of our present 
consideration we may omit from this list the last-named 
of the series, because they do not lie within the range 
the circumstances of which have been dealt with in the 
official report. Excluding these, therefore, and resting 
our judgment solely on the conditions of the system 
within what is purely British territory, the report, as we 
have said, enforces the conclusion that a very heavy 
annual burden is imposed by it upon the Indian 
Exchequer. According to English notions, the assumption 
of such a burden by a State is a false step in political 
economy, and there are many who protest that the 
Government of India ought never to have assumed it. 
But in the days when the initiative as to railways was 
undertaken in that Empire it was “a far cry” to India. 
Comparatively speaking but little was known of its 
resources which demanded development by the capitalists 
of this country, and it is certain such a class would have 
held back from investment but for the security afforded 
to them by a State guarantee. The granting of this, 
however, led to a result not infrequent when a return 
for money invested is made independent of cost. The 
railways built and equipped under such conditions were 
made almost regardless of first cost, and we do not 
hesitate to say that this might have been then reduced to 
an extent which, with the traflic at present carried by 
such lines, would have insured for them a return that 
would have brought them at the present time within the 
category of paying lines. In viewing the general 
question, therefore, regard should certainly be paid to 
and allowance made for the circumstances under which 
the mney was found to construct a very large proportion 
of the mileage of Indian railways. 

Another and most important factor in the case is to be 
found in the very numerous lines of railway which have 
been constructed avowedly for military purposes. Such 
lines have never, strictly speaking, been worked commer- 
cially. It was known from the first that in that sense 
they could not at present pay, and, not being expected to 
do this, facilities which might largely have developed the 
traffic upon them have been withheld owing to the desire 
not to furtler embarrass the Government as their pro- 
prietors by any speculative attempts at development. If 
the losses due to the working of lines of this class were 
eliminated from the general review, a very considerable 
amount might be added to the credit side of the account, 
which, as it is now placed before us, bears so unfavourable 
an aspect. It is, however, contended by many of those 
who closely scrutinise the working of the Indian railway 
system that the Government, having gone so far as it has 
done, might well go further, and incur the additional 
liability necessary to stimulate that development 
which in the end would change the present loss arising 
out of the working of these military lines into a profit. 
In the opinion of such critics the Government should en- 
deavour to work these lines commercially. That endea- 
vour might at first increase the annually recurring loss 
upon them, but it is argued that not only would a paying 
traffic be eventually created, but much good would be 
effected towards the improvement of the districts which 
they traverse. It would certainly seem that the Indian 
authorities, having commenced with the function of com- 
mercial capitalists in the case both of the State and 
guaranteed lines, should follow out that function through- 
out its natural sequence. As they fail to do this, itcan be 
no cause for surprise that much of the capital they have 
invested is not only non-paying but is attended with 
heavy loss. It is evident from close scrutiny of the details 
of the report that those railways which have from the 
first been constructed and worked on a purely commercial 
basis are the only lines in India which have yielded satis- 
factory returns. 

But in its assumption of the parental function, so to 
speak—and it is one that the Indian Government cannot 
be altogether blamed for assuming—the desire to see 
direct paying financial results has been set aside with the 
intention of improving the condition of the people. That 
such a result has been largely attained to cannot be 
denied, but it is impossible accurately to estimate its 
value in figures to be carried to the credit side of the 
account. To attain this result, there is no doubt that 
reductions in third-class railway fares have been made to 
an extent which is almost prohibitory of commercial 
success. The State is burdened with the payment of a 
very large sum annually in order to enable its millions of 
population to travel at rates which in no degree accurate] 
represent the cost of their conveyance. Whether it is 
now poi to go back, to withdraw such facilities, may 
well be doubted; and it will probably be years yet before 
the concession can cease to be made at the cost of Govern- 
ment. It is evident, however, that it is unfair to look 
upon the railways of India as a financial failure. The 








results of their working must be subject to analysis of al] 
the circumstances before that can be said. 





THE RAILWAY COMPANIES AND THE TRADERS, 


Tuk period during which the railway companies have to prepare 
a classification is now passing away, and the freighters are begin- 
ning to look for the result with an expectancy which will in al] 
probability lead to disappointment. It may be well if the 
public would remember what is to be furnished by the companies, 
It seems to be the opinion of traders that elaborate lists of 
actual rates charged for all kinds of traffic for varying distances 
will be givenin by the companies, and that these willbe published, 
so that freighters may object to the actual rates which are 
charged or to be charged. But the railway authorities do not, 
we believe, so read the Act of Parliament, They are to furnish 
a statement of the maximum tolls which they charge or are to 
charge, and it is these maximum tolls to which objection may be 
taken. The difference between the two is very wide, as a 
reference toa published parliamentary document would have 
shown. In it the maximum rates on most of the branches of the 
railways of the kingdom were stated—the maximum which the 
companies were authorised to charge. The actual charges are 
well known to be in a very large number of cases considerably 
below the legal maximum. But there was variation in these 
actual charges, and there were also the differential charges made on 
traffic according to its passing through a port. What the Act 
was primarily meant for was to do away with those differential 
charges, and there was also a secondary complaint that ports had 
varying treatment. The Act was passed to secure uniformity of 
charge when circumstances were similar, generally speaking ; and 
this will be expected of the railways. But there is no groand to 
expect that the companies will do more than draw up a classifi- 
cation and submit a statement of the tolls proposed to become 
the maximum chargeable. How far this wil! meet the popular 
idea is doubtful, and it is quite probable that there may be a 
levelling up which will come rather unexpectedly to the public, 
But the railway companies have to consider the law, which is 
aimed to produce uniformity of treatment of traffic, and then 
they have to consider how they can raise an adequate revenue to 
meet the dividends which their proprietors very naturally expect. 
They have carried a small proportion of the traffic at lower rates, 
but all the expressions of the opinions of the traffic managers 
seem to point to the belief that if there is to be lessened diversity 
of charges between home and foreign traffic, that diversity will 
be more reduced by the raising of the lower charges than by the 
lowering of the higher rates. It is as well that these considera- 
tions should be put before the public, so that it may know what 
to expect, and shape its course accordingly. The period for the 
Bill coming into force is now approaching, and it is expected 
to bring about great changes; but that expectation is rather 
born of the hopes of the freighters than of any special expression 
to that effect on the part of the authorities of the railway com- 
panies; and it may be repeated that more than once leading 
railway officials have pointed to increased chargeson the imported 
traffic as their method, if the alternative were put before them. 


THE COMMERCIAL EFFECTS OF CANALS, 


A STRIKING instance of the influence of large inland water- 
ways is afforded by the canalisation of the Main up to Frankfort. 
This navigation has only been completed two years, yet it has 
already more than realised the brightest expectations of its 
promoters, and Frankfort has sprung into an important position 
as a commercial centre. The following official figures prove 
conclusively the wisdom and quick results of canalisation in 
this case, and constitute a powerful argument in favour of 
such undertakings as the Manchester Ship Canal and similar 
projects being worked out in this country. During last year 
the traffic on the Main amounted to 15,500,000 tons trans- 
ported one kilometre. Against the average for 1880-82 this 
shows an increase 49-fold; and against 1873, 60-fold. The 
tutal movement of merchandise to and from Frankfort—that 
is, without taking into account the distance—averaged 1,050,000 
tons per annum during 1884-86. Of this total, 897,000 tons 
were transported by rail and 152,000 tons by water. Last year 
the total movement was 1,373,000 tons, the quantity by rail 
being 1,013,000 tons, and by water 360,000 tons. Thus the 
railways have apparently benefitted by the increase of traffic 
induced by the canalisation of the river ; at the same time the 
traffic by water has increased from a proportion of 14 per cent. 
of the total to a proportion of 26 per cent. The increase 
in the movement by rail is 36 per cent., and by water 64 per 
cent. These figures, it is stated, do not include goods in 
transit merely, or the timber rafts. Adding these, the move- 
ment by water would be increased to 654,000 tons last year. 
The total coal movement at Frankfort has increased 42 per 
cent., the figures being last year 367,000 tons, against 259,000 
tons. This increase has been entirely by water, the coal trans- 
port by water having increased from 4790 tons to 157,020 tons; 
meanwhile the movement of coal by rail has declined 17 per 
cent., from 254,000 tons to 210,000 tons. The rate from Duis- 
bourg to Frankfort is 79pf. per 100 kilos. by rail; by water it is 
48pf. It is calculated that the saving to consumers which has 
resulted from the change to water carriage on coal alone 
amounted to £20,000 last year. Last year 31 000 tons of wheat 
were carried to Frankfort by water, against 1261 tons in 1886; 
9963 tons of rye, against 2066 tons. The saving on the rates 
for grain in consequence of the canalisation of the Main is esti- 
mated at 1 mark 60pf. per ton, which, it is pointed out, to some 
extent offsets the import duty. The traffic is increasing again 
this year. Last year the movement of the port of Frankfort by 
the canalised portion of the Main exclusively was 250,000 tons. 
For the first six months of 1888 it amounted to 200,000 tons, 
and it is expected that the total for the year will be from 
400,000 to 500,000 tons. 


RAILWAY ENTERPRISE IN PORTUGAL, 


NeitHER Spain nor its sister kingdom of Portugal have for 
many years kept pace in engineering progress with other civi- 
lised countries. At length both of them appear to be experi- 
encing an awakening to their past deficiencies in this respect, 
deficiencies which have contributed almost as much as anything 
else has done to keep them outside of the comity of European 
nations generally. Spain has started on the path of much- 
needed sanitary reform, while Portugal simultaneously recog: 
nises its great need of development by further railway 
construction, The Senate of the latter country has had 
submitted to it the draft of a law to authorise contracts for the 
construction of several new and important lines in the northern 


provinces, These embrace the following works, viz.:—(1) The 
extension of the Foy-Tua line as far as Braganza; (2) a narrow 
gauge line of 193 kilometres, running from Vidago to Villa 
Franca das Naves, on the Bevia Alta Railway; (3) another 
narrow gauge line of 165 kilometres, starting from Chaves, and 
following the Tamya Valley to join the Duero Railway near 
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Marco de Ganeveyes; (4) a line about 157 kilometres long, from 


Mangauldi, on the Beira Alta Railway, passing through Vezin | 


and 8. Pedro do Sul, to Recaru. The total length of these con- 
templated railways will be between 400 and 500 miles; and it 
will be well worth the while of British contractors and manu- 
facturers to turn their attention to the subject of them in order 
to be early in the field to secure at least a portion of the heavy 
orders the construction of such a length of railway—and that 
comparatively near to home—must throw open to competition. 
Both Portugal and Spain are possessed of many natural 
resources which are at the present time almost entirely unde- 
veloped. ‘The start now contemplated makes us hopeful that 
this will not long remain the case, 

IN 


THE THREATENED STRIKE THE COAL TRADE, 


THE present wages agitation in the coal trade, which extends 
throughout the whole of the leading coal producing centres in 
the North of England, is rapidly approaching a point when some 
definite action will have to be taken, one way or the other. 
Notices which practically affect, it is estimated, nearly a quarter 
of a million of men, have now been sent in for an advance of 
10 per cent., and the whole of these will expire before the close 
of next week. Some efforts are being made here and there to 
arrive at a settlement, and a conference of colliery owners and 
representatives of miners from the Oldham and Ashton district 
is to be held in Manchester next week, when it is hoped some 
agreement may be come to. It is also expected that a similar 
conference will be held in the West Lancashire district, and 
proposals are being put forward for a meeting between repre- 
sentatives of the miners and the leading coalowners in the 
North-east Lancashire district. Throughout Lancashire, and in 
other districts, deputations of the men are being appointed to 
wait upon the employers at each colliery on the termination of 
the notices, but they are bound by the decision of the 
Manchester conference to agree to no settlement except 
such as the resolution provides, namely, a full advance 
of 10 per cent., without conditions. A miners’ conference 
has been convened to meet in Derby to receive reports 
from the various districts affected by the preseut wages agita- 
tion ; but as this will not be held until the 29th inst, either 
some satisfactory settlement of the question will by that time 
have been arrived at, or the men will be actually out on strike. 
So far as the men are concerned, there seems to be little or no 
question, unless the coalowners are in the meantime prepared 
to concede the advance in wages, that by the end of next week 
there will be a more or less general strike. The miners them- 
selves seem thoroughly determined to enforce their demand by 
every means in their power, and they consider themselves fully 
warranted, by the improved condition of trade and higher prices, 
in the steps they are taking to secure an advance in wages. At 
no previous time have they shown a more united or a more 
determined attitude over so wide an area as is embraced in the 
present movement, and the outlook at present is certainly very 
serious, On the other hand, the colliery owners in the various 
districts affected by the agitation declare most emphatically that 
they are in no position, either as regards improved condition of 
trade or actually realised advance in prices, to concede any 
advance in wages, such as is demanded by the men. On 
their part it is stated generally that prices of coal 
so far this year have been slightly less than they were 
for the corresponding period of last year, whilst the wages of 
the men have remained practically the same. Some advance, it 
is true, has taken place within the last two months; but this 
has only been partially maintained, and is to some extent 
counterbalanced by an upward movement which has recently 
taken place in many descriptions of colliery stores. Many of the 
colliery owners are also heavily under contract at the old low 
rates, and in such cases they are unquestionably in a very 
difficult position. Viewing the condition of trade generally, 
although admittedly an improvement has set in, this is only so 
recent, and so far has not been sufficiently established to place 
the coalowuers in any very materially better position, 








LITERATORE. 


London Water Supply: An analysis of the Accounts of the 
Metropolitan Water Companies for the year ended December 
31st, 1887. By ALrrep Lass, F.I.C.A. London: Walter 
King, Bolt-court, Fleet-street. 

THE absence of amalgamation, and of any tendency to 

that process, is a marked feature among the Metropolitan 

Water Companies, as contrasted with the Gas Companies. 

Such, at least, has been the aspect of affairs ever since 

the passing of the Metropolis Water Act of 1852. In 

the year preceding the passing of that Act, the Govern- 
ment introduced a Bill to amalgamate all the London 

Water Companies—eight in number—into one great con- 

cern, under the idea that if this were accomplished, im- 

provements could be introduced more effectively and 

economically than if the companies had to be dealt with 
singly. It was laid down as one condition that the new 
company should be compelled to obtain water from such 

sources as the Secretary of State might direct. A 

severe contest took place over this proposal, and in 

the end the Bill was lost. The Act of 1852 became 
the sequel, leaving the companies in the possession 
of their several districts, but placing them under new 
obligations, one of which made it unlawful for any com- 
pany supplying the metropolis to take water from any 

part of the Thames below Teddington Lock. In 1871 

another Act was passed, imposing further conditions, 

including the appointment of a Water Examiner. If we 
go back to a period anterior to the Act of 1852, we find 
amalgamation actually taking place. In this way the 

York Buildings Waterworks Company became absorbed 

in the New River, and the Vauxhall Company became 

united to the Southwark. In like manner the London 

Bridge Waterworks were bought up and superseded by the 

New River Company in 1822. The Kent Company pur- 

chased the Ravensbourne Works in 1809, and as late as 

1864 this same company obtained an Act of Parliament 

amalgamating the undertaking of the North Kent 

Waterworks Company with its own, The East London 

ber me has been built up partly by the purchase of the 

Shadwell and West Ham Waterworks, and the Hackney 

Waterworks. It was about the year 1820 that the Water 

Companies connected with the metropolis became firmly 

established, after which various questions arose from time 

to time, and were agitated in Parliament, as to the manner 
in which these important bodies exercised their functions. 

No Act of Parliament or series of Acts seems sufficient to 

lay these questions at rest. Three years ago came the 





| Water Rate Definition Act, and last year the Water 
Companies Regulation of Powers Act. Next year the 
County Council of London will come into existence, an 
event which is expected to prepare the way for the 
transfer of the water supply to a public authority, which 
_ vainly attempted in 1880 by the then Sir Richard 
‘ross. 

Should the proposal to purchase the undertakings of 
the London Water Companies be revived, a mass of 
statistics bearing on the question will be found in the 
yearly “ Analysis” prepared by Mr. Alfred Lass, showing 
the financial position of the companies and the service 
rendered to the consumer. This publication has now 
arrived at its eighth year, and constitutes a valuable 
record of the undertakings to which it refers. In 1880, 
when the proposal to purchase the metropolitan water- 
works was before Parliament, the total capital employed 
in carrying on the supply was £12,690,000, and the net 
water rates amounted to £1,440,874 for the year ; the net 
profit, after payment of interest, being £759,438. Last 
year the capital had become £14,350,000, the net water 
rates being £1,718,930, and the net profit £915,684. 
Comparing the volume of water supplied with the receipts 
from the consumers, we find that water in London is 
somewhat dearer than it was, the price per 1000 gallons 
having risen from 6 66d. to6'907d. The net profit has also 
undergone a slight advance, being 3°679d. per 1000 gallons 
instead of 3°51d. There has been a considerable extension 
of the constant service, but the total volume of the supply, 
constant and intermittent, has not increased quite so 
rapidly as the population. Still, the average daily supply 
exceeds thirty gallons per head, of which more thau 
twenty-four gallons are for domestic purposes only. 
There is reason to believe that the slight reduction per 
head really signifies a diminution of waste, and is one of 
the fruits of a more general application of the constant 
service, coupled with which there ensues a stricter super- 
vision of the consumer’s fittings. If we go back twenty 
years in the history we find the capital of the Metropolitan 
Water Companies to be only £8,770,000. The aver- 
age daily supply was then under 99,000,000 gallons, 
whereas now it has become nearly 164,000,000 gallons, 
the population to be supplied being 5,438,000 instead of 
3,100,000. There is no doubt that in respect to quality 
the supply is very superior to that of former days. On 
this point Mr. Lass says nothing. He speaks as an 
accountant, and that which he undertakes he does well. 
Even as to quality something is implied, filuration figuring 
for more than £28,000 in last year’s account. In 1880 
the cost was less than £15,000. It is rather singular that 
nearly half the total expense for filtration last year was 
due to one company—the West Middlesex. 
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THE LaTE Mr. Ropert Savi_t.—We have to record the death, 
at the advanced age of 81 years, of Mr, Robert Savill, who began his 
career with the London and Birmingham Railway, under Mr. Creed, 
in the first offices of the company in Cornhill, several years before the 
railway was opened. Mr. Savill was educated at the Chigwell 
Grammar School, and was originally appointed as transfer clerk to 
the company in September, 1833. He was the originator of the 
simple and comprehensive system adopted in the registration offices 
of all the railway companies, and to him we owe the payment of 
dividends to the proprietors by warrant. He became assistant 
secretary to the London and North-Western Railway Company in 
March, 1849, and retired from the service in April, 1872, when he 
became the recipient of a handsome testimonial, subscribed for by 
some 350 of his brother officers and friends. While in the railway 
service be was greatly esteemed for many works of philanthropy in 
connection with the London and North-Western Company, the 
Friendly Society, the Euston Schools, and the Superannuation 
Fund, all of which owe much to his labours, 








THE EXPLOSION AT CALAIS. 





WE this week complete the publication of a series of articles, 
translated from the German of Herr Busley, on the construction 
of furnaces for burning liquid fuel. The first of these articles 
appeared in THE ENGINEER for February 10th. They traverse 
the whole ground, and bring all available information down to 
the most recent date. Herr Busley, however, does not attach 
much importance to the danger which attends the carriage and 
storage of petroleum. One disastrous explosion in Liverpool 
has already marked the introduction of the petroleum cargo 
steamer. Another took place in Calais on the 16th. 

A graphic description of this explosion is supplied by a corre- 
spondent of the Standard, and this we place on record in our 
columns for future reference. It is clear that petroleum ships 
must be ventilated just as coal mines are, and it is essential 
that the tanks should be so constructed that every portion may 
be swept by a current of air from a fan, light iron partitions 
taking the place of the brattice cloths used in mines. The ex- 
plosion at Calais is specially remarkable for its terrible violence. 

“ Calais,” says the correspondent of the Standard, writing on 
the 17th, ‘“‘has been the scene of great excitement throughout 
to-day, owing to the explosion on the steamer Ville de Calais in 
the dock between the railway station and the little village of 
Baraque, a few minutes after nine o'clock last night. The Ville 
de Calais was a new vessel, having been built at Newcastle-on- 
Tyne about twelve months ago, and was 1221 tons register. 
She was engaged specially in the petroleum trade between 
Calais and New York, and she was specially fitted with tanks 
and tubes for carrying the oil. The vessel lay at the end of the 
dock, scarcely a hundred yards from the petroleum reservoir 
which is erected on shore, and has the appearance of a gasometer. 
Yesterday she completed the discharge of her cargo, and was to 
have left this morning for Newcastle, for the purpose of having 
some improvements made in her machinery. 

“ At the time of the explosion water was being pumped into 
her ballast tanks, and it is supposed that the explosion was 


.caused by cne of the engineers taking a naked light into the 


hold of the ship to examine these tanks, the light communi- 
cating with the gas which had generated from the petroleum. 
The hatches of the vessel were all enclosed, so that the gas was 
confined. This, doubtless, accounts in a great measure for the 
violence of the report of the explosion, which was so terrific that 
it shook the ground for five or six miles round Calais. The 
greatest excitement prevailed in Calais throughout the night. 
People believing that an earthquake had occurred, left their 
houses in terror, and made their way towards the docks where 
many thousands of people assembled. The streets for several 
hours were in a state of panic. Bugles were sounded, and the 
soldiers and pompiers turned out, the former marching down to 
the quays with fixed bayonets to keep back the crowds. 

“The effects of the explosion are visible, more or less, in 
every part of the town. Windows are smashed in all directions, 
and in some cases large plate-glass windows have been shaken 
out of their frames. Windows are broken even in the fishing 
quarter of the town, and in the Fort Ribbon, near the entrance 
to the harbour ; but in the neighbourhood of the dock there is 
hardiy a whole pane of glass to be seen. The railway trains 
which were standing in the station and on the sidings present a 
very strange appearance. There is not a sound pane of glass 
in the carriages and sleeping cars, and some of the carriages 
appear to be otherwise damaged. The vibration caused by the 
explosion was felt very much at St. Pierre, near Calais, where 
some windows were broken, and there was very soon a stampede 
of people towards the scene of the disaster, attracted by the 
flames, which lit up the country for miles round. 

“The wreck of the Ville de Calais presents a remarkable 
appearance. The crew numbers altogether twenty-six hands ; 
but, at the time of the explosion, only about ten persons were 
on board. The captain, with his wife and another lady, were in 
their cabin, in the after-part of the steamer, which remains 
almost intact in a very remarkable manner. The captain stated 
that he did not imagine anything so serious had happened ; but, 
when they went on deck, the ladies fainted at the terrible sight 
presented to them. The rest of the ship, with the exception 
of a small part of the forecastle, was blown into the air, and 
scattered in all directions. The sides of the vessel are blown 
clean away. With only a few feet of water in the harbour this 
afternoon, all that could be seen of the vessel was the stern to 
the extent cf about one-fourth the length of the ship. From 
this point nothing can be seen except the bow, a few feet of 
which stand up. The force of the explosion was so great, that 
the hull of the vessel was shattered, and huge pieces of 
machinery were hoisted up in an extraordinary manner. A 
piece of iron plating fell through the roof of a house at Baraque, 
and large pieces were blown to almost incredible distances. 
The iron plates appear in some cases to have been torn into 
fragments, and are strewn about the quays in all directions. 

“To-day the scene of the disaster has been visited by many 
thousands of persons. Some pieces of machinery, weighing 
many tons, have been hurled a thousand yards or more. A 
soldier who was walking about a mile from the dock had a 
remarkable escape, a large piece of iron falling so near him that 
it so injured his leg that he was taken to a hospital. When the 
explosion occurred the alarm of the people was intensified, 
owing to the gas in the streets and houses being extinguished by 
the shock. In some cases, where houses were half a mile from 
the dock, the shock was so great that people were thrown down 
in their rooms; the windows fell in, and the curtains stood out 
2ft. or 3ft. from the windows, as if by a rush of air, although 
the night was perfectly calm. A tug and another steamer 
lying on the other side of the dock were struck with pieces of 
the iron plates. 

“ Almost simultaneously with the explosion a huge cloud of 
black smoke and débris ascended into the air, and burst into a 
straight column of flame of enormous height, the length of 
which was not perceptibly diminished for several minutes. The 
hull of the vessel where the explosion occurred was a mass of 
flames, which licked out on tothe water, and were not extinguished 
until early this morning. The dock was full of shipping, most 
of the vessels being timber-laden, while the whole of the quays 
were crowded with timber, and the greatest anxiety was felt 
lest the fire should extend. 

“At present it is thought four persons only have been killed, 
Fragments of what is supposed to be three persons—-the chief 
engineer, one of the ship’s officers, and a seaman—have been 
recovered, and have been removed to the Morgue. It is feared 
that as soon as the wreckage can be examined other human 
remains will be found. A boy had a very narrow escape; he 
was in the forecastle when the explosion occurred, but managed 
to extricate himself and jump into the water. Many people 
were engaged last night up to a late hour searching with 
candles amongst the timber on the quays for mutilated bodies, 
One man has been taken to a hospital, where oue of his legs has 
been amputated. The scene of the disaster was inspected 
to-day by the Prefect of Police at Boulogne and other officials,” 
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MESSRS. WATERLOW AND SON’S' PHOTO- 
MECHANICAL PRINTING WORKS. 
No. Il. 

Amona the machines in the photographic department at 
Messrs. Waterlow’s works is the hand press for collotype work, 
represented in Fig. 9, made by Messrs. Alauzet and Co., of Paris. 
It is built upon the same principle as the large machine already 





Fig. 9.—FRENCH COLLOTYPE HAND MACHINE. 


described, and takes a plate measuring 8in. by 6in. In working 
it the leverage is put on by lowering a handle; the inking is 
done by a hand roller. It is stated that it will do excellent 
work, and it is possible to register with it. This machine, 
which is of special use to amateurs, is capable of turning out 
500 prints a day. 

A drying cupboard for the preparation of plates to be used 








Fig. 10.—SMALL COLLOTYPE DRYING CUPBOARD. 


with the foregoing little machine is also made by Messrs. 
Alauzet and Co., and is represented in Fig. 10. It is heated by 
gas, conveyed to the burners by brass tubes. The products of 
combustion are carried off through a chimney. A thermometer 
in contact with the warm air inside the cupboard is visible from 
the outside through a glass plate. The collotype films are so 
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indeed, that no special ventilation for the interior of the cup- 
board is necessary. What little moisture is given off escapes 
through a sheet of coarse cloth at the top of the drying box. 
We come now to the Woodbury process, a very important 
one, because it is the only photomechanical process which 


good, it requires an expert to distinguish a Woodburytype print 
from a photograph taken in the ordinary way. Both in Eng- 
land and upon the Continent there is a steady production of 
Woodburytype prints, which, however, are more expensive than 
collotype pictures, chiefly because the machining is slower, and 
the prints, when produced, have to be pasted upon another 
sheet of paper before they are ready for the bookbinder, this 
being the only practical way of getting sharp edges and clean, 
white margins. The pictures are not really printed, but are 





Fig. 12.—WOODBURYTYPE REVOLVING PRE3S TABLE. 


“cast” upon the paper from a mould by means of a highly 
gelatinous ink ; as the print dries, the gelatine shrinks down to 
a thin film, and a flat, dry print results in place of the wet one 


in relief. The majority of the beautiful pictures on opal glass | 


now extensively on sale in London shops are produced by the 
Woodbury process, and magic-lantern pictures are turned out 
wholesale in the same way by the Sciopticon Company. Opalo- 





Fig. 13.—THE FRENCH WOODBURYTYPE PRESS. 


types are also largely produced commercially by the carbon 


process. 

The late Mungo Ponton, of Bristol, in the days of the dawn 
of photography, discovered that bichromate of potash in contact 
with organic matter when exposed to light is acted upon thereby, 
so that a picture can be taken, an oxide of chromium being 
thrown down by the luminous action. Edmond Becquerel dis- 








Fig. 14.—SINK FOR PHOTOZINCOGRAPHIC WORK. 


photographic action, but Mungo Ponton made the primary dis- 
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bichromate of ammonia, or potash; when dry, the film is 
stripped and exposed under a negative by the aid of an actino- 
meter, no visible photograph to guide the operator being pro- 
duced, After exposure it is attached to another glass plate 
coated with a thin india-rubber film thrown down from a solu- 
tion, and dried. The Woodbury film is laid down dry upon this 
surface, and ‘“‘squeegeed”’ thereupon; it does not matter if it does 
not adhere perfectly at all points. The plate is then placed in a 
dish of hot water for some hours; the temperature is nearly 

that of the boiling point; this 
dissolves away the gelatinous 
pigment where it has not been 
attacked by light, and the light 
having acted upon it from the 
back, and penetrated it to 
different depths corresponding 
with the lights and shadows in 
the negative, the unaltered 
gelatine is dissolved off by the 
hot water to different depths, 
Thus an image in gelatine upon 
a tough collodion film — is 
obtained in relief, and the 
ingredients are so proportioned 
and selected as to give as great 
relief as possible; the amount 
of colouring matter is small, to 
enable the light to deeply 
penetrate the film. By over 
printing, light penetrates the 
whole film, and is reflected from 
the back surface, producing an 
indistinct picture. Notwith- 
standing the great relief of the 
film, there is no appreciable 
want of sharpness of definition 
in the resulting picture. The 
plate is next placed for two 
or three hours in a dish of 
methylated spirit to abstract 
the water quickly from the 
film, and is afterwards left in 
a warm room for an hour or 
more, todry thoroughly. When 
it is sufficiently dry to be 
removed from its glass support, 
it is in low relief, and exceed- 
ingly sharp; the film in the high lights is not quite trans- 
parent, but slightly opalescent if everything has been working 
properly. 

In the Woodburytype process a vigorous negative is necessary. 
The thin ones somewhat frequently made in photographic studios 
in these days of gelatine dry plates will not give good results in 
the process now under notice. Such negatives should be “repro- 
duced” in more vigorous form, by copying and intensification, 
before employment for Woodburytype purposes. The Wood- 
bury films have to be dried quickly, or they would deteriorate 
meanwhile; hence a good supply of air, dried by chloride of 
calcium or other special means, should be passed over them, at 
a temperature of about 80 deg. Fah., but not higher. In the 
development the temperature should be moderate at first, 
beginning at about 105 deg. Fah., and subsequently gradually 
raised. In stripping the film from the glass the india-rubber 
comes off with it, and can be removed in little balls by laying 
the film on a flat surface, and rubbing with the finger; the film 
should then be kept for some hours before use in the hydraulic 

ress, 

The mould to be used in the printing press has to be made 
from this thin skin of collodion carrying a dry gelatine picture 
in slight relief, and one of the chief discoveries made by Wood- 
bury in this process was that under hydraulic pressure the 
image could reproduce itself in a plate of lead. The pressure 
is great—40 tons to the square inch being sometimes necessary ; 
fora small picture a total pressure of 20 tons to the inch is 
enough. The lead is pure, and has a truly plane surface; when 
the pressure is applied the film lies upon a plate of polished 
steel also with a truly plane surface; the steel plate is bordered 
by knife edges projecting a little above the surface to prevent 
the lead from spreading. When the leaden mould is removed 
from the press its edges are trimmed with a saw and plane, 
then it is ready for the press. These leaden moulds cannot be 
touched up by hand should they present any defects, with the 
exception that undue projections which sometimes appear here 
and there may be removed by a 
strip of glass manipulated by 
a skilled workman, Anything 
sticking up above the proper 
level of the surface of the lead 
can be thus removed. Fig. 1! 
represents the hydraulic press, 
specially made for use in the 
Woodbury type process, 

These leaden moulds are im- 
bedded in a thick piece of gutta- 
percha in the printing press, the 
tympan of which is of finely 
ground plate glass; the paper 
comes off the ground surface 
more easily than it would off 
polished glass. A lump of gutta- 
percha two or three times as big 
as a cricket ball is rolled in the 
hands of a workman, then placed 
like a dumpling on the bed of 
the press, and when it cools to 
the right consistency the leaden 
> plate is put upon it face upwards, 
and the glass plate, wetted, is 
brought down upon it; the pres- 
sure upon the gutta-percha is 
carefully regulated by means of 
screws, and the whole then left 
to getcold, The least bit of grit 
on the face of the gutta-percha 


covered the necessity for the presence of organic matter in such | would be felt in working. The pressure upon the soft gutta- 
percha and the plate is regulated according to the subject, for a 


covery at the root of so many present-day industrial photo- | picture presenting deep shadows requires greater pressure than 
Fig. 1l.-HYDRAULIC PRESS FOR WOODBURYTYPE PROCESS. | graphic processes. Mr. Joseph W. Swan, of incandescent-lamp | one of the opposite kind. The ink used in the printing consists 
celebrity, is also one who has done a great deal in devising | ofa 5 per cent. warm solution of gelatine holding permanent 
thin that in drying they give off but little moisture, so little, | photographic processes based upon the action of light upon the | pigments in suspenzion ; Indian ink and carmine are the principal 
bichromates; but the one now to be described was discovered | colours used, indigoes and some of the madder browns are also 


and worked out by the late Walter B. Woodbury. 


employed when required ; by mixing the various colours any 


A glass plate is first cleaned, talced, and collodionised in the | desired tone can be obtained. 


usual way, in order that the resulting film may be stripped 
from its surface and printed upon from the back when placed 


In producing Woodburytype prints, Messrs. Waterlow use 


the finest Rive paper, weighing 10 kilogs. to the ream ; this 


yields true half-tones, free from grain, like an ordinary photo- | undera negative. The plate is next coated with a mixture of | paper is before use specially prepared by being dipped sheet by 
graph; indeed when the colours are well matched and the work gelatine, sugar, glycerine, Indian ink and other pigments, and! sheet in a solution of shellac in borax, and allowed to dry : 
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next it is rolled between steel plates in powerful presses. By 
these means a fine surface is obtained, and the paper is made 
less absorbent of aqueous liquids, In the printing a pool of 
the warm gelatinous ink is poured upon the mould from a bottle, 
as represented in Fig. 12, pressure is then applied, and the 
surplus ink squeezes out over the edges of the picture ; the 
pressure has to remain on the print for five minutes, hence six 
presses are mounted upon a revolving table, so that the operator 
without shifting his position can ink six lead plates in succession; 
when he has done the last one, the first has had its five minutes 
pressure, and the print can be removed from the press, A 
moulded design, all hills and valleys like a relief map, is then 
upon the paper, which shows through of a pure white colour in 
the deepest valleys. The prints are next dipped for ten minutes 
in a bath of common alum, strength about 10 grains to the ounce; 
the alum not alone renders the gelatine insoluble in hot water, 
but renders it less liable to decay by long exposure to atmo- 
spheric influences. The prints are then racked, face uppermost, 
upon canvas screens, until they are dry. Next they are trimmed 
and moulded by girls upon card or paper, like any other pictures 
which require mounting. When dry they have lost their 
relief appearance, and look as flat as any other pictures, the 
gelatine having shrunk to almost nothing, as the result of drying. 

The details of a French Woodburytype press are represented 
in Fig. 13, a cut copied from one in Mr. W. K. Burton’s book 
on ‘“Photomechanical Printing,” hereinbefore mentioned. 
The upper part or bow of the machine is hinged at one end, 
so that it can be lifted at the opposite end. The object of 
the three nuts represented in the cut is: (1) To obtain 
adjustment of distance between the bed of the plate and 
the platen; (2) adjustment of angle of the platen in case of 
want of parallelism between the fwo faces of the mould; and 
(3) adjustment of pressure to a desired amount, which can then 
be repeated by simply lowering the arch. In the matter of 
Woodburytype presses, the English have not been beaten by 
foreigners, and it is a relief to be able to make such a statement 
after the facts we recorded a fortnight ago in relation to the 
machinery employed at the photo-mechanical works of Messrs. 
Waterlow and Sons. The Woodburytype presses pictured in 
Fig. 12 are of English make; in them the heavy arch is absent, 
and the pressure is regulated from below. This lessening of the 
weight of the movable parts much reduces the fatigue of the 
pressman. A greater range of pressures can be obtained in the 
English Woodburytype press than in the French one. 

Mr. Burton gives the following formula for the preparation 
of the sensitive film of carbon pigment, prepared upon the 
collodionised glass plate for the Woodburytype process :— 
Nelson’s transparent sheet gelatine, 340z.; sugar, 1 0z.; 
glycerine, 100 grains; phenol, 2 minims; Indian ink, 2 grains; 
ammonia (strongest), 60 minims; bichromate of ammonium, 
300 grains; water, 12 0z. 

The gelatine is set to soak in about 100z. of the water; the 
Indian ink is dissolved in the remainder. When thoroughly 
soaked the gelatine is melted by heat, and to the solution are 
added the sugar, glycerine, phenol, and ammonia. The Indian 
ink and water are next added, and lastly the bichromate of 
ammonium stirred in in a state of fine powder. The quantity 
poured upon a plate to make the sensitive tissue varies of 
course with the size of the plate, but is about 5 oz. per sq. ft. 

The fineness of the emery used at Messrs. Waterlows for 
grinding the glass plates is about that known to ironmongers as 
“Wellington knife polish.” In the Woodburytype process the 
finest ground glass obtainable is used in the presses; in the 
collotype process a coarser grain may be used, and, on the other 
hand, it is possible in that process to use glass with a polished 
surface. The grinding is done in the lithographic department, 
where the men are accustomed to the work of grinding litho- 
graphic stones; this work is all performed by hand; when a 
very large stone has to be ground a muller is employed. 

Messrs, Waterlow and Sons have a department in which 
photozineographic line pictures are turned out in the same 
manner as already described in these pages in the works of 
Mr. John Swain. They also produce half-tone pictures upon 
zine blocks, to print type-high in an ordinary press. This is 
done by one of those processes the general principles only of 
which have been published. A dotted tint is made from a ruled 
copper plate; from this careful negatives and positives are 
made, and by interposing these dotted tints between the pic- 
ture to be copied and the negative plate, also by means of 
special arrangements in the camera, the negative comes out 
with a dotted grain. 
other zinco process, The one just described in outline is a 
modification of Meisenbach’s process. In the photozincographic 
room is a specially devised sink, convenient in use; the whole 
sink, which is represented in Fig. 14, is lined with acid proof 
metal, consisting chiefly of tin and lead; the nitric acid em 
ployed to etch the plates would eat through an ordinary 
lining in a few days. The two end compartments are used by 
the etchers for washing their plates after each biting, and two 
men can use each compartment at the same time, the sink being 
placed in the centre of a room. The central compartment is 
used for cleaning the accumulation of ink off the surface of the 
plate when the etching is finished. Solutions of potash and 
naphtha are used for this purpose. Messrs. Waterlows also 
have in their Great Winchester-street branch a department for 
photogravure, or intaglio engraving, the method by which the 
celebrated pictures of Messrs, Goupil and Co., of Paris, are 
produced. The Bankers’ Magazine, printed and published by 
Messrs. Waterlow, is illustrated by means of this process, in 
which a careful glass positive of the subject is first made; a 
plate of copper is then coated with bichromate of potash and 
gelatine, and by the aid of an actinometer is exposed under 
the positive; the plate is finally etched with a solution of 
perchloride of iron. A method of registering the plates is 
employed, so that if they are not etched sufficiently at the 
first attempt, a second biting can be given. A strongly etched 
plate will give a large number of copies without deteriora- 
tion, and the plate is well under control during the printing, 
so that the strength and tone of different parts of the picture 
can be modified at the will of the operator. An ordinary 
copper plate printing press is used. 

The works just described were started by Mr. George 8. 
Waterlow, with three people, in 1884. They gradually out- 
grew the accommodation provided, and in 1886 the new works 
we have described were erected. About 130 persons are now 
employed on the premises in purely photographic matters. 
Some years ago the Photographic Society of Dublin presented 
Mr. Waterlow with a medal for a picture he had exhibited 
as an amateur, and more recently a gold medal for photo- 
mechanical printing was presented to Messrs. Waterlow and 
Sons at the Inventions Exhibition, South Kensington. 








AN intimation has been received from the Italian 
Government that the Exhibition of fruit drying industry, which was 
to have taken place at Portici during the month of September 
last, has been put off until September, 1889, 


The print upon zinc is etched as in the | 


THE KINGFISHER LUBRICATOR. 


Tue rapidly growing employment of semi-solid lubricants has 
produced a number of lubricators specially for their application, 
and amongst them that which we illustrate, which is made by 
the Kingfisher Company, Leeds. The object aimed at is to 
provide a spring pressure, so that when the top of the lubri- 
eator is screwed down to cause the expression of some of the 
lubricant, the spring pressure remains to force the lubricant out 
gradually. The supply of lubricant to the bearing does not 
therefore cease with the action of screwing down the top. The 
lubricant is thus over a considerable period gradually forced out, 
instead of being forced out only from time to time, and in this 
way it is claimed that a saving of lubricant is effected. 

The lubricator consists of a cup for holding the lubricant and 








a cover and stopper which screws into it and acts as a plunger 
in expelling the lubricant from the cup to the bearing as required. 
In a chamber within the cover is a piston actuated by a spiral 
spring. The piston has a rod attached, which passes through 
the cover of the plunger, and a small knob is fastened to the top 
of the rod, so as to retain the piston in its chamber. When the 
cover is screwed down upon the lubricant the latter forces the 
piston into the cover and compresses the spring. As the lubri- 
cant is used the spring gradually extends and keeps a pressure 
upon it. The construction is clearly shown in our two 
engravings. 








PATENT APPLIANCE FOR PLACING BELTS ON 
PULLEYS. 

By a very simple contrivance, Messrs. T. and R. Lees, of 
Hollinwood, near Manchester, have provided an effective means of 
preventing one of the perhaps most fruitful sources of accidents in 
mills and workshops. This invention, which we had an opportu- 
nity of seeing in operation in their own workshop, is an ingenious 
appliance for putting belts on pulleys, and consists, as shown in 
the accompanying illustration, of a projecting arm, which is 
suspended from a bracket or hanger, and placed close to the 
pulley. It is worked by a small chain, thus dispensing alto- 
gether with the ropes, ladder, or other fixtures ordinarily used. 
The hanger is forked at the lower end and astride over the shaft, 
the part above the centre of the shaft being only just clear of 
the shaft, so that when the engine begins to race, and the shaft 
to vibrate, it cannot jump and break the pedestal caps or 
hangers. A tube or long bush is attached to the hanger, 


through which the shaft passes freely ; this tube is turned on 
its outer side, and a movable bush or sleeve is placed upon it. 
The end of this sleeve next to the hanger is formed as a cam, 
and is pushed against a bowl, revolving on a pivot upon the 
hanger by a spring inserted between the other end of 
the sleeve and a collar upon the end of the tube which is 
An inclined lifting arm is formed on 


near to the pulley. 
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the sleeve, and a bracket, with a curved lifting plate, is 
bolted to the arm, and can be adjusted to different dia- 
meters of pulleys, so that the plate can just pass over the 
rim of the pulley. The lifting plate has a lug or projection 
formed on it, on the side farthest from the pulley, a chain being 
passed over the sleeve and attached to it, so that by pulling one 
end of the chain the sleeve can be turned round on the tube. 
The method of using the apparatus is as follows :—The strap 
to be put upon the pulley is hung over the tube and spring, and 
its ends are fastened or laced together. The strap, not being in 
contact with the shaft, does not require to be held, and cannot 

lapped round the shaft, accidents arising from this 
cause being thus prevented. The arm of the sleeve hangs 
down during this operation, the edge of the lifting plate being 
near to the edge of the pulley rim. As soon as the strap has 


inclined arm on the sleeve brings the strap upon the lifting 
plate, and the latter raises it. As the sleeve is turned further, 
the cam on its end pushes it towards the pulley, so that the 
lifting plate passes over the rim of the pulley, and the lug on it 
pushes the belt upon the pulley. The cam is so formed that it 
holds the lifting plate over the pulley while passing over the top 
of the pulley, and releases the sleeve shortly after the plate has 
passed the top, when the spring moves the sleeve and lifting 
plate away from the pulley, leaving the strap upon it. As the 
person operating the chain may stand at a considerable distance 
from the strap, all danger of being seized by the latter and 
injured is obviated. When the belt leaves the pulley it falls on 





been pieced the sleeve is pulled round by the chain, when the | 





to the arm, where it remains until, by the workman again 
pulling the chain, the belt is carried by the arm and instantly 
replaced on the pulley whilst the shaft revolves, no stoppage of 
any kind being necessary. The appliance can be readily fixed 
to any ordinary pulley, and in addition to removing the risk of 
accident, the belt itself is much less liable to injury. 








THE INSTITUTION OF CIVIL ENGINEERS. 


SUBJECTS FOR PAPERS, SESSION 1888-89, 

THE Council of the Institution of Civil Engineers invites origina 
communications on the subjects included in the following list, as 
well as on any other questions of professional interest :— 

1. The utilisation of unused sources of power in nature—such as 
the tides, the radiant heat of the sun, &c. 

2. Standard specification’ for the materials used in the construc- 
tion of engineering works. 

3. The influence of sea-water upon Portland-cement mortar and 
concrete. 

4, The construction, ventilation, and working of railway tunnels 
of great length. 

5. Description of any new or peculiar type of mountain railway 
for very steep gradients. 

6. Recent improvements in cable tramways. 

7. The value, with respect to the safety and durability of metallic 
bridges, of (a) increase in the weight of the structure, by the 
choice of other than the lightest design ; (/) increase in the dead 
load, by the adoption of a heavy description of flooring, with or 
without the addition of concrete or ballast. 

8. The painting and preservation of metals, woods, &c. 

9. Recent examples of hydraulic lift graving docks. 

10, Forms and construction of masonry dams for reservoirs. 

1l. The cleaning and deepening of drainage and irrigation canals 
by mechanical means, 

12. On the sale of water by measure. 

13. Descriptions of mining machinery of improved design. 

14, Gold-quartz reduction and amalgamation—description of the 
various machines, and of their method of working. 

15. The physical properties of metals under test. 

16. The working strength of iron and steel as affected by (a) 
the amplitude : (/) the frequency ; and (c) the time rate of the 
stress variations. 

17. The present position of the manufacture of steel—its defects, 
and suggestions for its improvement. 

18. The effect upon basic steel of (a) chromium ; ()) aluminium ; 
and (c) tungsten. 

19. The properties of bronzes and other alloys. 

20. Researches on the actual working limits of stress in 
machinery or structures under known conditions of variation of 
loading. 

21. The corrosion of metal structures, and the best means of 
preserving them. 

22. The effect of wind upon structures, as influenced by (a) 
their superficial area (/) the form or position of the exposed surfaces ; 
(c) the shelter of adjacent bodies ; and (d) the dynamic action of 
sudden gusts. 

23. On forging by hydraulic pressure, and casting under the 
same. 

24. The construction of the working parts of steam engines, in 
relation to the bigh pressures and temperatures now becoming 
general. 

Me The practical limit to the working pressure of steam in marine 
ilers, 

26. The various systems of forced draught in boilers, with the 
economical results obtained. 

27. The most recent types of («) mail steamers; (/) cargo 
steamers; and (c) warships. 

28. On modern experience in screw propulsion, comprising the 
comparative etficiency of. propellers of large diameter, and of 
smaller ones deeply immersed, and of the influence of form. 

29. On the highest speeds attained and attainable on railways, 
having reference to gradients, curves, and the locomotives em- 
ployed. 

30. The application of the compound principle to locomotive and 
to portable engines. 

31. Mechanical traction on common roads. 

32. The petroleum engine and its applications. 

33. The distribution of power by compressed air or by vacuum, 
and the construction of machines to be worked by compressed air 
or by vacuum. 

34. Hydraulic rotative motors for high pressures. 

35. The means of governing and economising high-pressure fluid 
in hydraulic cranes, engines, &c. 

36. The construction and working of windmills suitable for 
raising water for the supply of villages and isolated houses. 

37. The best combined system of warming, ventilating and light- 
ing large buildings. 

38. The transmission of steam underground in the United Stater, 
with the results obtained. 

vn The plant used in the execution of important engineering 
works. 

40. Tools used in the building of iron and steel ships, and in the 
construction of boilers. 

41. The construction and working of friction brake dynamo- 
meters. 

42, Steam cultivation by digging and by ploughing. 

43. The generation of alternating currents in dynamo-electric 
machines, and their utilisation for lighting and power purposes. 

44, Electric meters for recording the consumption of electrical 
energy. 

45, The constructionand maintenance of secondary hatteries. 

46. Central station electric lighting. 

47. The application of electricity to the working of street tram- 
ways and of railways. 

48. The application of electricity to the working of cranes, 
pumps, tools, &c. 

49, The application of electricity to smelting and metallurgical 
operations. 

50. The application of electricity to the purification of water and 
of sewage. 

51. The purification of copper, and the reduction of copper ores 
by electrolytic processes. 

52. Contributions to the bibliography of special branches of 
engineering. 








TRON AND STEEL Prate DEEr STAMPING AND PRESSING.—The 
great improvements made in the last few years in the manufacture 
and quality of rolled sheet iron and steel plates has led Mr. G. 
Featherstone Griffin, C.E., of the Albion Ironworks, York-road, 
King’s-cross, the inventor of the well-known self-opening tin 
boxes, to adapt some of his inventions to the manufacture of casks 
and cases from iron and steel. The presses he at present uses in 
the manufacture of round and square tin boxes with air-tight lids 
are not of sufficient power to make large things, but it appears 
arrangements are contemplated for the construction of the 
necessary machinery, so that the principle upon which these are 
made can be applied to the manufacture of air-tight boxes and 
cases of large size, and for which there isa large demand. Very 
large stampings for other purposes are now pressed up, and with 
Mr. Griffin's method of stamping up and connecting tripart boxes, 
and for making rectangular boxes with stiffened sides, if adequate 
power be provided, there is no limit for the work to be done in this 
way for the ordinary requirements of everyday life and trade. 
Already new branches of trade have been the result of the possi- 
bility of obtaining cheap air-tight round and square tins, and the 
casks and cases will probably be the cause of similar results, 
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THE TECHNICAL EDUCATION OF ENGINEERS. 





One of the subjects that received special attention during the 
last winter session of the Manchester Association of Engineers 
was the question of technical education, which was taken up 
with a view to elicit from the members engaged in various 
branches of engineering, information of really practical value in 
connection with the technical training of young engineers. 
The discussions at several meetings led to the appointment of a 
special committee to deal with the matter thoroughly, and the 
result of the committee’s labours has now taken practical 
shape in the issue of a syllabus prepared by well-known 
local representatives of the engineering trades, who have an 
extensive knowledge and experience of the varied subjects which 
have been taken in hand. This syllabus is now put forward as 
& course of study recommended by the Manchester Association 
of Engineers, specially prepared for the guidance of youths 
engaged in engineering workshops, in the study of the different 
branches of science specially bearing upon their occupa- 
tions, and to indicate to some extent the more important 
branches, and which can with advantage be studied first. For 
the purpose of enabling a youth to follow some systematic 
course of study in which he can test his progress from time to 
time by a graduated course of examinations, and also to 
take advantage of the terms offered by the Government, 
the syllabus has been based upon that of the Science and 
Art Department, classes in connection with which are now to be 
found in almost every town, and easy of access by every pupil. 
The syllabus opens with a couple of tabulated lists of the dif- 
ferent branches of science entering more or less into engineer- 
ing work, from which the student can at a glance ascertain 
the course of reading and study most essential in acquir- 
ing a thorough technical training in whatever branch of 
engineering work he may be engaged. Following these tables 
are a series of useful notes and general observations on each of 
the different subjects, which form a valuable further guide 
to the student. These notes deal with freehand drawing, prac- 
tical, plane, and solid geometry, mechanical drawing, mathe- 
matics, theoretical mechanics, applied mechanics, sound, light, 
and heat, magnetism and electricity, inorganic chemistry, 
metallurgy, steam, and the study of the French language. The 
various divisions of engineering work are next dealt with, and 
useful hints are given for the special guidance of students in 
each department. A few extracts from these will be of interest. 
Taking, first, engineering clerks, particular attention is directed 
to the study of freehand drawing, French, and shorthand. For 
draughtsmen, it is urged as desirable, and indeed almost essen- 
tial, that a youth should first master one of the chief branches 
in the workshops before entering the drawing-office, whilst in 
any case an intelligent interest should be taken in all the work 
in progress, with a thorough determination to master the prin- 
ciples of its construction. In this respect the youth is plainly 
told that he will never be taught his business, but will have 
to acquire italmost entirely by his own observation and inquiry. 
The chief branches to which attention should be directed in 
study are mathematics, applied mechanics, and steam, of which 
a wide knowledge should be obtained. Dealing next with 
the millwright, patternmaker, and moulder, it is pointed 
out that a good knowledge of drawing is essential both to the 
patternmaker and the millwright ; the former, especially, must 
understand drawings so fully as to be able to build up compli- 
cated forms from the rough timber, without any other guide 
than the drawing itself. To the moulder, a good knowledge of 
applied mechanics will be found most helpful, as it treats of the 
proper way to proportion the teeth of wheels and to draw the 
curves of their faces; it shows how to calculate the sizes of 
pulleys to work at given speeds when driven by existing pulleys; 
the strength of beams, shafts, pipes, bolts, chains, bars, &c., the 
power of lifting tackle, and the friction of machines. The 
patternmaker will gain an insight into the effect of crystallisation 
on the strength of different forms of castings, the strength and 
properties of timber, &c. This subject will also teach the 
moulder the principles of the action of fans and blowers, and 
the power required todrive them. An elementary knowledge of 
drawing will in general be enough for the moulder, who 
should devote a portion of the time spent by the mill- 
wright on that subject to the study of metallurgy so 
far as it relates to the manufacture of iron, steel, copper, 
tin, and zinc. Useful information on the differences in 
pig iron will be gained, as well as an idea of the detrimental 
effect of various impurities, such as sulphur and phosphorus, 
&c. Mixing metals, it is added, is a subject deserving of the 
greatest attention, but there is unfortunately very little infor- 
mation obtainable with regard to it outside the workshops and 
foundries. The result of the mixture of two or more brands of 
iron in the cupola can be roughly foretold, but the exact and 
specific outcome can only be known after considerable experi- 
ment, and in many instances information obtained after 
long experience is treated as a trade secret, and is jealously 
guarded by firms who have gained a reputation for making 
certain special kinds of castings. The moulder should 
therefore seek to acquire this information by observation of 
that which goes on around him in his daily work. Steam and 
heat are subjects of so great importance that a knowledge of 
the constructive details of engines, and of the mode of their 
working, are sufficiently obvious without comment. Passing to 
boilermakers, smiths, bridge builders, and coppersmiths, it is 
remarked that a knowledge of freehand drawing enables the 
youth or man to express his ideas more clearly than by any 
written description; he will also be able to make his own 
sketches for such work as extensive repairs or alterations to 
boilers, bridges, pans, pipes, or iron or copper plate work 
generally, these sketches, with a few dimensions, often serving 
the purpose of a more elaborate drawing. Solid geometry will 
enable those who have only a fair knowledge of it to lay out on 
the flat plate such forms as dome bases, manhole seatings, inter- 
sections of cylinders, branches on pipes, camber in conical 
plates, large wrought iron elbows, stand pipes, spherical-shaped 
ends, and peculiar-shaped kiers and pans, all of which can be 
developed or laid out in the flat. A most valuable pastime 
consists in making a freehand sketch of any article not often 
met with, a mechanical drawing being subsequently made from 
these notes, This subject will give a thorough knowledge of the 
various proportions of bolts, pins, stays, cotters, rods, and other 
details. The importance of mathematics, applied mechanics, 
sound, light, and heat, should by no means be forgotten, whilst 
metallurgy, or such portions of it as refer to iron, steel, and 
copper, should also be attended to. Steam, and its capacity for 
work, should be studied by the smith and metal-plate worker 
just as much as by the enginemaker, for by the copper- 
smith and boilermaker the steam generator is made and 
equipped. It is next recommended that apprentices classed 
under the heads of erectors, fitters, turners, and machine 
men, should commence work in the shops between the 
ages. of fourteen and sixteen, so that they serve five years 


before they come of age. Turners and machinists should pay 
special attention to mechanical drawing and applied mechanics, 
and also the nature and composition of metals, as they require 
to know the metal they are cutting, and the kind of tools best 
suited to the work, &c. Turners also require a sufficient know- 
ledge of mathematics to enable them to calculate the wheels 
required for the cutting of all kinds of screws to the Whitworth 
or any other standard. Erectors and fitters are enjoined to work 
hard at mechanical drawing, mathematics, and applied mechanics, 
and afair knowledge should be obtained of metals, witha thorough 
knowledge of the properties of steam, whilst it is recommended 
that a young man showing a special aptitude for these branches 
at about nineteen or twenty years of age should be taken 
into the drawing office. A knowledge of the strength of 
metals is also urged as highly desirable, as through 
ignorance on this point accidents of a serious if not fatal 
character might occur. There is no necessity for apprentices 
in the above branches to work with tools at the evening 
classes, owing to their work in the day time, but some of 
them would no doubt like a little practice in the evening at 
smithing, model making, or some other special branch, 
Amongst the subjects which engineering chemists are advised 
to study are French and German, the latter being really essen- 
tial, not so much for its direct commercial value, as for the 
necessity which a chemist finds to keep himself fully conversant 
with the contemporary work of German chemists. Electrical 
engineering, it is next pointed out, is one of the most recent and 
pre-eminently promising spheres of engineering science, and it 
therefore possesses a peculiar fascination for the youth who 
desires to break up new ground ; but the student, burning with 
a zeal to distinguish himself in this department must rest 
assured that he can only achieve distinction and success by hard 
study, intense application, and untiring industry in the laying 
of a solid foundation of theoretical and practical engineering, 
for on this he can safely and steadily proceed to build a super- 
structure that will prove to be both honourable and satisfactory. 
The young engineer who has decided to qualify himself for this 
charming speciality should, in addition to securing a thorough 
training in the actual workshop practice of general engineering, 
devote himself to the comprehensive study of pure science, 
which forms a very important factor in electrical engineering, 
and it is essential that he should give especial attention to 
the study of mathematics, magnetism, and electricity, sound, 
light, and heat, so as to gain a perfect knowledge of these 
subjects, whilst he should not fail to secure an advanced attain- 
ment in theoretical and applied mechanics and metallurgy, as 
well as of machine and freehand drawing. It is further requi- 
site that heshould acquire a thorough understanding of steam and 
chemistry, along with a practical acquaintance with the various 
forms of motors that may be adopted for the generation of 
electricity. It would also be of great advantage to him to get 
a fair degree of proficiency in the German and French languages. 
Though the course of study which the committee have indicated 
may, they admit, seem at first sight very severe, it is held to be 
quite within the compass of, and by patient toil and indomitable 
pluck can be attained and mastered by, the plodding and pains- 
taking student, who then, if possible, should have—which he 
will have richly deserved—the benefit of not less than one year’s 
practical work in the service of some eminent electrical engi- 
neering firm, that he may obtain a full and varied practical 
experience of constructional electrical work, in order thoroughly to 
equip and educate himself for gaining a future honourable posi- 
tion, and assuring success in his adopted profession of an elec- 
tricalengineer. In addition to the study of pure science sketched 
out in these notes, the pupil is strongly recommended to take 
advantage of any opportunity which presents itself in the testing 
of machines and appliances used in engineering work, such as 
the indicating of engines, use of the dynamometer, and brakes, 
strength of materials, and structures generally, the testing of 
boilers, and also hydraulic tests, 








MESSRS. SHARP, STEWART, AND CO. 





THE auction sale of engineering plant and effects at the Man- 
chester works of the above firm was continued on Thursday and 
Friday of last week, and Tuesday and Wednesday of this week, 
by Messrs. Wheatley Kirk, Price, and Goulty, and the attend- 
ance on each day was again very numerous, including engineers 
from nearly all parts of the country. A considerable portion of 
the lots offered oun Thursday and Friday consisted of new and 
old stores, and small tools, the stores generally fetching very 
fair prices. A number of Giffard injectors and diameter and 
breadth gauges were not, however, disposed of, the latter prin- 
cipally on account of their being arranged to French measures. 
Amongst the machine tools offered were a number of now 
obsolete types, which realised only very small prices, about 
half-a-dozen hand lathes in one of the injector rooms averaging 
£7 to £12 a piece ; several screw-cutting lathes, £10 to £lia 
piece ; another set of hand lathes, from £5 to £13 a piece ; 
whilst an old-fashioned 25-horse power condensing beam engine, 
and several somewhat antiquated boilers were sold at simply 
breaking-up prices. Several of the hand lathes made by Sharp, 
Stewart, and Co., although tools of what many termed old- 
fashioned pattern, realised, however, fairly good prices ; an 84in. 
centre double-geared hand lathe, on straight bed, with a set of 
8hin. ungeared headstocks, brought £18; a 10in. centre similar 
machine to the above brought £16 10s., and an 84in. centre, 
double-geared sliding, surfacing, and screw-cutting lathe, on 
straight bed, fetched £20 10s. A couple of 10in. double-geared 
headstecks, 28ft. gap, bed, 13in. wide, anda set of 10in., raised 
to 12in., headstocks, were sold in one lot for £35. A number 
of workshop cranes were disposed of, the principal being a 30-ton 
rope driven overhead travelling crane, with a 21ft. lin. span, 
constructed of wrought iron rivetted cross girders, 24in. deep, 
12in. wide, fitted with rail, wrought iron rivetted box-end 
carriages, on 24in. wheels ; crab with single and double purchase, 
worked from the end by seven friction wheels and five rope 
pulleys, hoisting, longitudinal, and transverse motions, arranged 
to be worked together ; this crane, which was built by Sampson 
Moore and Co., Liverpool, was sold for £80. A 35-ton rope 
driven overhead travelling crane, 41ft. 2in. span, with two 
35-ton crabs, fitted with cast iron rails, cast iron end carriages, 
with 2ft. 9in. geared travelling wheels and the crabs worked 
with single and double purchase from the end by friction 
wheels and rope pulieys, two 2}in. cross shafts, hoisting, 
longitudinal, and transverse motions, which can be worked 
together or each independently, made by the same makers 
as the one above described, was sold for £180. A 40-ton 
locomotive weighing machine, which really combined three 
separate machines, but for the purpose for which it was 
originally constructed is now practically of little use, fetched 
£30. A 13in. stroke, self-acting, geared shaping machine, on 
3ft. 9in. bed, 19in. wide, and 23in. deep, by Sharp, Stewart, and 





to that branch of the trade which suits their ability, &c., best, | and another self-acting planing machine, to plane 6ft. by 


Co., fetched £44; a self-acting planing machine, to plane 6ft. 
by 2ft. 6in., on a 9ft. bed, made by the same firm, fetched £40; 








3ft. 5in., on 8ft. bed, the table worked by rack, cross slide, with 
one graduated swivel tool-box, fast, loose, and reversing pulleys, 
was sold for £45. The fifth and sixth day's sales this week 
included a quantity of loose material, standard and metrical 
gauges, taps, &c., which, however, met withonly anindifferent sale, 
a large proportion of the lots offered having to be withdrawn, 
There were also a large number of old-fashioned tools, which 
realised only low prices, small lathes of various descriptions, 
ranging from as low as £4 up to £6 each; and as a comparison 
of the value of old-fashioned machines with modern tools of 
similar type, it may be mentioned that a self-contained double. 
geared pillar-drilling machine, and a self-contained double- 
geared vertical boring machine, made respectively by James 
Little and Sons, of Manchester, and G. Nasmyth, of Patri- 
croft, and consequently amongst the oldest tools in the 
works, brought only £10 apiece. Other tools, however, 
which approach anything like modern design, realised fairly 
good prices:—A 10in. centre geared duplex shaft turning lathe, 
on 26ft. bed, 18in. wide, sold for £33; and a self-acting planing 
machine, to plane 4ft. 6in. long, 2ft. 8in. wide, by 2ft. 8in. high, 
with one tool-box on cross slide, fetched £32; and a 13in. stroke 
geared shaping machine, with traversing head on 5ft. 9in. bed, 
with swivel tool-box, two 2lin. by 16in. rising and falling tables, 
brought £57—these three tools being all by Sharp, Stewart, and 
Co. A 12in. geared slotting machine, with 3ft. 6in. circular 
combined slide table, self-acting in all motions, and admitting 
7ft. 6iu, diameter, also an old pattern, and made by Sharp, 
Stewart, and Co., brought £44; a 24in. centre double-geared 
double headstock facing lathe, on 17ft. 6in. bed, planed and 
T-slotted base plate 4ft. 3in. wide, sold for £34. One or two 
comparatively modern tools realised good prices:—A self-acting 
6ft. Gin. radial arm drilling machine was sold for £40; plate 
bending rolls. by Robinson, of Preston, to admit plates 7ft. Sin. 
wide, and fitted with three rollers 12in. diameter, the top roll 
arranged to swing and allow tubes to be withdrawn, brought 
£66, and a single-ended punching and shearing machine, with 
diagonal shears above the punch, to punch lin. holes through 
lin. plates, and to shear lin. plates, brought £45. A number 
of shop and yard cranes were also disposed of, some of which 
brought good prices ; a 30-ton rope-driven overhead travelling 
crane, 21ft. 6in. span, by Sampson Moore and Co., of Liverpool, 
and similar to one previously referred to, sold for £100, which 
may be regarded as a very good auction price; but several old- 
fashioned rope-driven travelling jib cranes, constructed specially 
for the shops in which they were placed, had to be disposed of 
at very low figures. Towards the close of Wednesday's sale, 
several new machines and tools of modern design were offered, 
and these at once brought forward considerable competition, 
with the result that satisfactory prices were realised. A 
new l2in. self-acting stroke, geared shaping machine on 
3ft. 9in. bed, 20in. wide, 19in. deep, with graduated swivel 
quadrant tool box, quick return motion, rising and falling 
table, 16in. by 12in., brought £100. A self-acting planing 
machine to plane 6ft. by 3ft. 5in, by 3ft. 5in., on 12ft. 
bed, table worked by rack, quick return motion, cross slide, 
with two quadrated swivel tool boxes, brought £67 10s., and 
another self-acting planing machine of similar type, to plane 6ft. 
by 2ft. Sin. by 2ft. Sin. on 9ft. bed, sold for £55; these three 
machines being all by Sharp, Stewart, and Co. A self-acting 
planing machine, to plane 6ft. by 3ft. by 2ft. on 9ft. bed, by 
Collier and Co., was sold for £36 ; another planing machine, to 
plane 6ft. by 2ft. Sin. by 2ft. 8in., on 8ft. bed, by Sharp 
Brothers, for £38; and a 6in. stroke ungeared self-acting 
slotting machine for £25. A set of 14in. brass rams, three-throw 
hydraulic pumps, with 3in. stroke, cast iron bed and arm, 
sliding bars for steadying rams, four tons in weight, in fast 
and loose driving pulleys, nearly new, by the Hydraulic 
Engineering Company, Chester, sold for £52 10s. Several 
rather important lots were, however, withdrawn, and amongst 
these were three double externally-geared face-plate wheel- 
turning lathes, by Sharp, Stewart, and Co. The sale has been 
continued during Thursday and Friday of this week, of which 
particulars will be given in our next issue ; but there will then 
still remain a large quantity of plant to be disposed of, with 
regard to which arrangements have yet to be made. 








THE GRITTEN FUND.—We are requested by the Committee to 
announce that a second course of three lectures on setting out 
curves, viaducts, &c., will be commenced on Friday, October 26th, 
at 11, Delahay-street, Westminster, by Mr. George W. Usill, 
A.M.I.C.E., on behalf of the above fund, which bas been instituted 
for the purpose of assisting the widow and children—six in number, 
of whom the eldest is paralysed—of the late F, W. Gritten, who 
was for many years with Messrs, Easton and Anderson. The whole 
of the proceeds will be devoted to the purpose of the fund. The 
fee for the course is one guinea, and Messrs. Edward Easton and 
Co, have kindly placed their offices at the disposal of the Com- 
mittee. The address of the honorary secretary is 11, Delahay- 
street, Westminster. 

A NovVEL SCHEME FOR THE DEFENCE OF AMERICAN HARBOURS,— 
A press telegram from Philadelphia, October 2nd, says:—When 
Rear-Admiral Luce, of the United States Navy, invaded Phila- 
delphia harbour in a steam launch, the wits sharpened their pencils 
and fired a broadside of squibs at the commander of Uncle Sam’s 
fleets, But the Admiral knew his business better than the wits 
did, and had the moral courage to pocket his dignity and leave the 
big flagship Ossipee in New York harbour, while he came over to 
Philadelphia by the prosaic canal route in his little Vixen, because 
he wanted to examine the practicability of a big scheme, and the 
best way to do it was from the deck of the launch. A big com- 
pany, backed by millions of dollars, has proposed to the Secretary 
of the Navy a striking and possibly effective sch for the defi 
of this harbour and the harbours of other cities from the attacks 
of an enemy’s fleet by shooting ignited petroleum at the unfriendly 
ships from the bottom of the river and burning them up. The 
Rear-Admiral had been directed to study closely the harbour of 
Philadelpbia and its approaches, the width of the river at its 
narrowest point within five miles of the city, the cepth of the 
water, and to note any changes in the river bed which may not 
have been noted in the latest charts of the stream made some five 
years ago. Admiral Luce did not desire to entertain visitors on 
this investigating tour, and that was an additional reason why he 
preferred the little craft to the more splendid flagship. The 
petroleum defence scheme, the originators of which have induced 
the Government to make this preliminary examination of our 
harbour, is a brilliant one in more respects than one. A company 
has been organised at Washington to develope the plan and to show 
its practicability. It is proposed to sink perforated iron pipes in 
the river bed and the approaches to the losaeer, through which 
petroleum can be forced to the surface of the river by machinery 
and at a high pressure. In this way a fierce stream of blazing oil 
can be sent down into the enemy’s fleet and destroy it or drive the 
ships away. It is claimed by the projectors that a flame can be 
= in this way as high asa ship’s mast, and sent with terrific 
orce into the attacking vessels many miles from the point where 
the oil is supplied to the system of submerged pipes. Iron vessels 
could not pass through this lake of fire, because it could be made 
to extend many miles along the river. An experiment in connec- 
tion with this scheme will be made at Fort Mifflin in a few weeks. 
The necessary apparatus is almost ready at the present moment, and 
great things are expected from this test.—American Manufacturer. 
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CONTRACTS OPEN—IRON ROOFING—SOUTHERN MAHRATTA RAILWAY COMPANY. 






CONTRACTS OPEN. 


IRON ROOF—SOUTHERN MAHRATTA RAILWAY. 


THE work required under this specification comprises the construc- 
tion, supply, and delivery in England, or in Bombay, of the whole of 
the ungalvanised wrought and cast iron work, glass, &c., required 
for a roof of 35ft. span between centres, and 252ft. long, compris- 
ing:—Twenty-two trusses, 35ft. between centres and windties, 
cast iron shoes, purlins, cleats, iron sash bars, glass, and all bolts, 
nuts, washers, rivets, and everything necessary for the completion 
of the work in India, 


of this contract. An addition of 50 
net quantity of all rivets, and of 10 per cent. to all bolts, nuts, 
and washers required in India, The contractor is to supply with 
the roofing 15 cwt. of chocolate paint, of the description Sioen as 
Calley’s Torbay paint. The contractor must also supply with the 


roofing lewt. of service bolts and 4cwt. of ordinary plater’s | 
washers, to be selected by the company’s engineer, for use in the | 


erection of the work in India. The ironwork is illustrated by the 
engravings above, and the drawings may be seen at the offices of 
the company, 31, Lombard-street, E.C. Parties tendering must 
make their own copies of these drawin 

The wrought iron is to be well and cleanly rolled to the full 
sections shown on the drawings or in the specification, and free 
from scales, blisters, laminatiens, cracked edges, and defects of 
every sort. It must be of such strength and quality as to be equal 


to the following tensional stresses, and to indicate the following | 
percentages of contraction of the tested area at the points of frac- | 


ture and of elongation :— 


Tensional 





of contrac- of elongation 
atrees bot tion of frac- on a length 
eae ncn. tured area. of 10in. 
Round and square bars and flat} Tons. 
bars under Sin. wide .. .. ..| 24 20 15 
Angle and T bars and flat bars, 5in. | 
wide and upwards .. .. ..| 22 15 12 
ee | 21 10 8 
Plates across the grain .. .. .. | 18 5 8 





The rivet iron must be of such a apes that any rivet will stand | 


the following tests:—Bending double upon itself whilst cold or red 
hot without showing any signs of cracking; the shank being nicked 
whilst cold and bent double, showing the fibre of the iron to be of 


good quality; flattening down the head whilst red hot until its | 
diameter is equal to 24 times that of the shank, without showing | 


any signs of cracking at the edges; punching through the shank 
when at a red heat, with a taper punch, a round hole the diameter 
of the rivet without showing signs of cracking or splitting. 

All tests are to be conducted by some person, and in some 
machine to be approved by the company’s engineer, and the 
expenses of the test are to be borne by the contractor. No iron is 
to be used which, in the opinion of the company’s engineer, falls 
short of the tests and other requirements of the specification, and 
no iron of foreign manufacture is to be used throughout the con- 
tract. The castings are to be made from the best mixture of pigs 
for the i and of such strength that a bar of the same metal 
2in. by lin. and 8ft. 6in. long, placed on bearings 3ft. apart, will 
bear without breaking a load of 30 cwt. at its middle point. Rivets 
must be cut out when required for the examination of the work. 
All iron is to be rolled or stamped with the maker’s name, and 
with the letters S.M.R. 

The contractor to supply three sets of ‘‘ hand made ” tracings on 
cloth, showing the roofing as actually constructed, and any altera- 
tions from the contract drawing which may have been made in 
carrying out the work. These tracings are to be fully dimensioned, 
and they must not exceed 25in. in width, not to be folded in any 
wh but rolled on a wooden roller. 

a ms company’s engineer's decision to be final in the event of a 
ispute. 
‘enders are to be made on forms, bound in with specification, 
we not be detached therefrom. These can be purchased for 
8. 

Tenders to be in by 12 o'clock 24th October, 1888, Sir A. M, 

Rendel is the engineer. 








AIR PUMP GOVERNOR, WABASH RAILWAY. 


Amone the various complaints made by those in charge of air 
pumps is one, the Railroad Gazette says, “ that the governor 
controlling the air pump is not positive in its action, allowing 
an excessive pressure at times, and is constantly getting out of 
order, thereby causing great trouble and annoyance, as well as 
expense, In consequence of these defects in existing means of 
regulating the pressure in brake pipes, the governor shown in 
the accompanying engravivg—which we reproduce from the 
Railroad Gazette—was designed and put in service by Mr. J. B. 
Barnes, superintendent of motive power Wabash Railway, The 





The columns, gutters, gutter brackets, and | 
galvanised ironwork shown on the same drawing do not form part | 
r cent. is to be made to the | 


Percentage | Percentage | 





Hem N° 73. 


Ar, 


Hem we 19825 








| pressure of air allowed in the train pipes on this road is 70 Ib. 
| per square inch. The spring in the governor is therefore set to 
| close the passage between the throttle and pump when the 
| pressure has reached 70 lb. per square inch. The spring is regu- 

lated by a nut above it, which can be raised or lowered as the 
| case may be. The upper part of the piston-rod is packed with 
| lead and asbestos, but the piston-rod must not be cramped or 
| bound, as it will interfere with the free action of the governor. 


| All bearing parts must be made very smooth and even. The 
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accompanying engraving shows the valve as closed. Experi- 
ence on the Wabash has shown that the valve remains closed 
but a very short time, the air pump never being entirely stopped. 
It has also been found that this governor is very sensitive, the 
pressure not varying over 1 lb., hence is very quick and positive 
in its action, and it is, moreover, said to give no trouble at all. 
There is no patent on the governor, nor any part of it, nor has 
any application been made fora patent. It is free for the use 
of any who choose to make and use it. 








LAUNCHES AND TRIAL TRIPS. 


On September 8th Messrs, Laxevaag’s Shipbuilding and Engi- 
neering Co., Bergen, Norway, launched an iron screw steamer, 
Nicolaus, of the following dimensions :—Length over all, 293ft.; 
breadth, 364ft.; depth, 204ft. Will be fitted with triple expansion 
engines of about 800 I.H.P., class 100 Al*, Ist division 
Norwegian Veritas. The vessel is on the improved raised quarter- 
deck type, the bridge being carried forward before the foremast. 
Short raised poop aft with accommodation for the captain anda 
few passengers; officers and engineers under forepart of extended 
bridge ; crew, in topgallant forecastle. Four steam winches of the 
firm’s own make; Harfield’s patent windlass ; Davies’s patent steam 
steering gear. The vessel is on the web system, which gives a very 
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strong type of ship, and dispenses with hold beams ; decks of iron ; 
cellular bottom throughout, also afterpeak available for water 
ballast. The vessel will be rigged with two pole masts. This is 
the largest cargo boat built in Norway, and the keel for a similar 
boat is being laid by the same company. 

On Tuesday, the 16th inst., Messrs. Earl’s Shipbuilding and 
Engineering Company launched from its yard at Hull a fine 
twin-screw steamship, built of steel to the same scantlings as if of 
iron, for the Great Eastern Railway Company’s passenger service 
between Harwich and Antwerp. She is the fourth steamer built 
by Earl’s company for the same owners, and although generally 
similar in design to her predecessors s.s. Norwich and s.s. Ipswich, 
she has, like her sister-ship the Cambridge, several improvements 





| and scholarshi 
| tions—£100, 


and additions as required by the exigencies of the service. The 
ship has been named the Colchester, and her dimensions are 280ft 
by 31ft. beam, by 15ft. depth of hold, and she is designed with 
long bridge, poop, and topgallant forecastle, leaving open spaces 
between these for deck cargo. The whole of the first-class accom- 
modation is arranged under the bridge and forward of the 
machinery space, the second-class under the poop, and the seamen 
below the main deck forward, the space under the forecastle being 
available for horses and cattle. The officers are berthed under the 
bridge abaft the first-class cabins. There are permanent berths 
dining saloon, ladies’ cabin, smoke room, lavatories, &c., in the 
| most efficient style for 160 first-class passengers, 56 second-class, 
| and about 100 steerage in the ‘tween decks aft. The whole of the 
passenger space, crew’s quarters, and engine-room is fitted with 
the electric light, and steam heating is provided throughout the 
| ship. Trimming and assisting in keeping a suitable draught of 
water for speed will be effected by means of water ballast. Special 
attention has been given to the stiffening of the hull to reduce 
vibration as much as possible. The stern frame and propeller 
| brackets are of cast steel by Messrs. W. Jessop and Sons, Sheffield. 
The ship will be schooner rigged, and four powerful steam winches 
| are supplied for the rapid discharge of cargo. She will be fitted 
| by the builders with two sets of engines, which will develope 2200 
| indicated horse-power, steam for which will be supplied from two 
| double-ended boilers of large size. The ship was named Colchester 
| by Miss Paxman, mayoress of that city. 
| “On Tuesday afternoon the s.s. Longstone proceeded on her trial 
| trip from the Tees. This vessel which has been built by Messrs. 
| Raylton, Dixon and Co., to the order of Messrs. Farrar, Groves and 
Co., London, is of the following dimensions :—Length over all 304ft. 
3in., breadth 38ft., depth moulded 22ft. 10in., with a deadweight 
carrying capacity of 3600 tons, She is built on the latest type of 
Switchback deck steamer, having long bridge to foremast, top-gal- 
lant forecastle, &c. Her engines, which are by Messrs. T. Richard- 
son and Sons, Hartlepool, with cylinders 22in., 35in., and 59in. by 
| 39in. stroke, worked most satisfactorily during the trial, on the 
termination of which she proceeded to Newcastle to load for Alex- 
andria. The vessel has been built under the superintendence of 
| Mr. A. Thomson, of Messrs. Thomson and Port, London. 








University CoLLecE, Lonpon.—The under-mentioned prizes 

have been awarded :—Medical entrance exhibi- 
. W. Wesley; £60, C. G. Spencer; £40, B. L. 
Abrahams. Andrews entrance scholarships, £30 each, for lan- 
guage, C. Conroy; science, S. F. Kirby. Gilchrist engineering 
entrance scholarship, £35 per annum for two years—P. T. J. Estler. 
Engineering matriculation certificate, S. A. Lang. 


THE MANCHESTER GEOLOGICAL SocrETy.— The annual meet- 
ing of the members of the Manchester Geological Society was 
held on the 10th inst., the president, Mr. J. Dickinson, H.M. 
Chief Inspector of Mines, in the chair. The report was on this 
occasion divided into two portions, the first part being of the 
nature of a short retrospect, dealing with the circumstances 
under which the Society was founded fifty years ago, its subse- 
quent progress, and various incidents of interest connected with 
its growth. The second part, dealing with the past year only, was 
of a satisfactory character, the Society, it was stated, being 
vigorous in every respect. The different papers read, twenty-nine 
in number, had been of varied character, and some of the subjects 
discussed were especially noteworthy. During the year nine new 
members had been added to the list, nine had resigned, and four 
died, among the latter being Mr. F. V. Hayden, the eminent 
member of the United States Geological Survey. The treasurer’s 
statement showed the balance in hand to be an increase of about 
£30 over last year, and both this and the report were adopted. 
Mr. John Knowles was appointed president for the ensuing year 
Messrs. H. Bramall, G. Peace, J. 8. Burrows, and R. Winstanley 
vice-presidents; Mr. H. M. Ormerod, treasurer; and Messrs. 
Mark Stirrup and G. H. Hollingworth, hon. secretaries. In propos- 
ing a vote of thanks to the retiring president, Mr. Knowles said 
he was very pleased to be their president; it was now some four- 
teen or fifteen years since he last occupied the position, and during 
that period great changes had taken place. At that time, the 
coal trade with which he was immediately connected was undergo- 
ing brighter prospects than was the case at present, but he aa 
that before long they might see a similar state of things prevailing 
once more. The vote was heartily accorded, after which the 
meeting closed. 
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THE usual monthly meeting of this Association was held on 
Saturday evening, the 6th inst., at 7.30 p.m., in the R. room of 
the Cannon-street Hotel, when the chair was occupied by the 
president, Mr. Wm. Powrie, and the vice-chair by the vice-presi- 
dent, Mr. W. P. Heath, and there was a large attendance of 
merbers. After the usual routine business, an interesting paper 
was read by Mr. Henry M. Roundthwaite, chief draughtsman at 
Messrs. Maudslay, Sons, and Field, on ‘The Kind-Chaudron 
System of Pit Sinking, as applied at Whitburn.” The paper was 
illustrated by large coloured diagrams, showing the details of the 
tools and machinery employed, and the method of their applica- 
tion ; and, as Mr. Roundthwaite was for some years resident engineer 
on the works, the description was of a most interesting and practical 
character. 

He stated that when it was first decided to sink shafts for coal at 
Whitburn, operations were carried on for a time in the usual way, 
but that the influx of water became so great that they found they 
were practically engaged in an attempt to pump out the German 
Ocean, which discovery enabled them to realise that it was necessary 
to adopt some other system if the shafts were to be sunk. After 
due consideration, and the inspection of the method employed by 
the Kind-Chaudron Company in different parts of the Conti- 
nent, it was decided to adopt that system at Whitburn, and an 
arrangement was made with the Kind-Chaudron Company, and 
the necessary tools and machinery obtained to continue the sinking 
by this process. 

The working of this system is somewhat as follows :—A bore of 
about 5ft. diameter was made down to a depth a little below the 
water-bearing strata. This boring was effected by a special boring 
tool or head of wrought iron, which is a very massive forging, 
weighing about eight tons. This is of a length equal to the diame- 
ter of the bore, and fitted with several steel cutters at each end. 
It is worked up and down like an ordinary quarryman’s ‘‘ jumper,” 
and turned round 3deg. or 4deg. after each blow. The tool is 
lifted by a strong lever or beam, worked direct from a steam 
cylinder, and the arrangement presents a somewhat similar appear- 
ance to one of Watt's early engines with wooden beam and quad- 
rant parallel motion. The steam cylinder is single-acting, as it is 
only required to lift the boring tool, the weight of the tool itself 
being sufficient for the blow. When the boring has been continued 
about three to four hours, when the débris has accumulated suffi- 
ciently to interfere with the effective working of the tool, the 
boring apparatus is withdrawn, and the ‘‘sludger” is put down to 
remove the waste material. This sludger is a cylindrical iron box, 
about 14ft. long by 3ft. in diameter, with double semicircular flap 
valves at the bottom end, which makes it become practically a 
a bucket. It is worked up and down near the bottom of the 

ore until the sand and other solid matter is washed into it by the 
water which accumulates in the bore, and it is then withdrawn and 
discharged, the operation being repeated until the whole of the 
solid matter has been got out, when the boring tool is again intro- 
duced, and operations resumed as before. After the small bore 
has been put down, it is enlarged to the full size by another tool 
on the same principle. In this case the largest boring tool weighed 
about fifteen tons, and was about 15ft. in length across the cutter 
face, which was the finished diameter of the bore. When the bore 
had been carried down to what was considered to be the bottom of 
the water-bearing strata, it was lined with cast iron cylinders or 
“*tubbing,” the first or bottom cylinder being fitted with a sort of 
stuffing-box arrangement. A flange was cast on the outside of the 
bottom cylinder about the middle of its length, and another short 
cylinder, whose inside diameter was similar to the outside diameter 
of the other, was placed on the bottom end. This short cylinder 
had a flange on its upper end similar in size to the one on the 
main cylinder, the space between the two flanges forming, with the 
inside of the bore, a stuffing box. Before the cylinders were let 
down into the bore, this space was filled all round with moss, which 
was obtained from Germany, the English moss not being found so 
suitable. The moss was held in position by stout cord netting nailed 
to wood plugs in the edges of the flanges. The bottom cylinder or 
gland was held in position by bolts, and the whole lowered into 
the bore. A temporary bottom was fixed to the bottom cylinder, 
so as to assist in the lowering of the tube by its floatation in the 
water in the bore. Another cylinder similar to the first, but with 
flanges at each end on the inside only, was put on the top, and the 
whole was gradually lowered as each length was added, until the 
gland at the bottom rested on the bottom of the bore hole. The 
weight of these compressed the moss, and spread it out until it 
filled the space between the outside of the cylinder and the bore 
lightly all round, the whole forming a large pipe or tube made 
up of lengths bolted together through the flanges. The joints, 
having been all machined, were painted over with red lead, and 
a washer of iin. lead put all round to make them tight. The space 
between the tubbing and the bore was then filled in with cement 
concrete, which was let down by special thin boxes to prevent its 
being washed away by the water before setting. When all was 
complete, and the cement set and the water on the inside pumped 
out, it was found that the inside was perfectly dry, and the sinking 
was afterwards continued in the usual way. The length of this 
tubbing was about 280ft., and the total weight of it about 400 tons, 
and it was fourd to be only about lin. out of the vertical line 
from top to bottom. In fact, it was an unqualified success at 
Whitburn, and was the means of obtaining access to valuable 
seams of coal, which are now being worked for a considerable 
distance under the bed of the sea ; and it is calculated that there 
is sufficient coal in these seams to keep the pits working to their 
full capacity for the next 200 years. 








AUSTRALIAN ENGINEERING NOTES. 


August. 

THE country is now full of strikes and rumours of strikes, con- 
sequent upon the cohesion of the various trades unions, as to almost 
cause a commercial crisis. The dispute with the Newcastle miners, 
N.S.W., which had been assuming a serious aspect for some time 
past, reached the climax on the 24th August, when the men 
throughout the district went on strike, as arranged by their union. 

The men have really no substantial grievance, the agitation 
appearing to be carried on more for the purposes of others chan of 
the interested parties. The main question has been their require- 
ments for a fixed rate for blasting and cutting, also for fixed rates 
for payment to miners when working ‘‘faults;” and they desire 
an agreement between the Miners’ Union and Masters’ Association 
for the settlement of lock-outs and strikes, and other minor troubles 
that are more imaginable than real. 

The first dispute was at the Ferndale mine, the demands of the 
miners being for an adjustment of the ‘‘headwork” rates to 
8s. 2d. a yard for “headings” and ‘‘cut-throughs,” and an 
advance of 6d. per ton on the hewing rates then paid, viz., 4s, 2d. 
This was claimed owing to the alleged 4in. unmarketable coal. 
This demand the proprietors resisted as being unfair, and the 
matter has not bad any further settlement. 

On the 21st of J "> conference took place, when an agreement 
was submitted on behalf of the miners with the request—as 
adopted ata general meeting afterwards—that unless the masters 
immediately adopted, they would cease work within fourteen days. 
It is stated that after the conference the masters held a meeting, 
when an agreement was drawn up with the following matters :— 
The minimum thickness of a seam to be 5ft. and the maximum 7ft. ; 
below 5ft. 1d. per inch per ton extra. All “ jerry,” ‘“‘ splint,” 
&c., met with over 6in. to be paid for at the rate of 1d. per inch 
per ton up to 18in. For seams over 7ft. 4d. per inch per ton 
extra up to 8ft., otherwise the district rate to remain in force, 
From the aggressive action of the miners in not allowing sufficient 








time for the managers to confer, it appears that their proposed 


agreement was not submitted. Again, the relations between 
masters and men have been strained by the miners’ alleged action 
in offering to support the Seamen’s Union in case that y went 
on strike over the maritime dispute with the San Francisco Shipping 
Company. 

The results of a general strike in the Newcastle district here 
cannot be fully conceived at home, where the competition is so 
keen. Here, the coalfields of Newcastle are worked to supply 
almost the whole of the Australian colonies, besides all the ship- 

ing. At the present time, something nearly amounting to a panic 

as been caused in Sydney, Melbourne, and Adelaide, as the effects 
resulting from the dearth of coal will almost paralyse trade, if an 
understanding is not soon arrived at for re-commencing work. 
Already, the authorities in the various towns are considering the 
advisability of restricting the supply of gas—the gas company at 
Adelaide having raised the price—and have cabled to England for 
supplies of coal. 

‘he principal collieries throughout the Colonies that are now 
being worked to their utmost capacity are Wollongong, Lithgow, 
and Katoomba districts, New Zealand, and Launceston, Tasmania. 
Attention is now being directed by the Victorian Government to 
the development of the extensive coalfields in 1g taming V., the 
Government having made arrangements with Sir James Hector, 
Government geologist, to inspect the country, the Minister for 
Mines being requested to furnish all available information respect- 
ing the coal resources, while the Government is prepared to offer 
substantial inducements to any firm commencing operations for coal 
mining. 

The average price of coal before the strike, was—at Sydney, for 
Newcastle coal, 12s. and 15s. 6d.; mountain coal, «e¢., Lithgow, 
8s.; the latter being an inferior kind. The present rate in Sydney 
and Melbourne being 30s. per ton, while consignments are quoted, 
delivered here from Cardiff, 25s. per ton. In order to avert a 
strike, a citizens’ conciliatory committee had been formed with a 
view of effecting a settlement between masters and men, but their 
ettorts were unavailing. It is quite apparent that the miners are 
only holding out for better terms simply on account of the New- 
castle district having the monopoly, and like the case in many other 
trades in this country, the men are too well off to know when to be 
satisfied. 

The average earnings of the men have been as follows :— West 
Wallsend, 12s. a day; Burwood, 12s. 6d.; Lambton, 12s, 6d.; 
Ferndale, 13s. 6d.; Co-operative, 12s. 9d.; Stockton, 13s. 6d.; 
Newcastle, 12s, 1d.; while the maximum number of men in some 
of the collieries running as high as 16s. 6d., the range being from 
10s. paid to inferior men, to 22s. for first-class men. Besides the 
fact of the men receiving such good pay, some of the higher-priced 
men will not work more than five days per week, and any men 
desiring a day's holiday take it without giving any intimation to 
the masters. The principal coal mining companies in New South 
Wales are as follows :— 

Capital 


Newcastle district. paid up. Last dividend. 
£ 

Great Northern... .. .. « 60,000 _ 
NR ies ik a 85,415 
Wallsend 100,000 50s. per share for } year. 
Newcastle .. 100,000 lds. - Pe 
Stockton 80,000 20 per cent. 
Waratah 60,000 — 
Burwood .. .. -- 60,000 12} per cent. 
West Walleend .. .. .. .. 1 «¢ 4.000 

er contributing.. f °” = 
Wickham and Bullock Island :) 75,000 ~ 


a preferential shares. . 
Greta, Glebe, Ferndale, and Lambton. 
Other companies. 


Bulli oh oes ’ 9.96 
» preferential f 59,260 .. a 
ere » 42.000 10 per cent. 
= preferential .. i) - 124 per cent. 
Vale of Clwydd .. 10 per cent. 


Mount Kemble, Southern and North Illawarra. 

At several of the ports vessels have been compelled to lie up, and 
all Jumpers, cranemen, wharf labourers, Xc., have consequently 
been paid off. The severity of the strike is being keenly felt in 
Melbourne, several large manufacturing concerns having been com- 
pelled to temporarily close within a week’s time from the closing of 
the pits. 

As a guide to the output of coal by the various coilieries, the 
following may be of interest :—1886, the total coal carried on the 
railway at the Newcastle district amounted to 1,633,875 tons ; 1887, 
1,733,381 tons. Quantity shipped from Newcastle for inter- 
colonial and foreign ports—1886, 1,544,494 tons ; 1887, 1,658,386 
tons ; Victoria taking 628,141 tons in 1886, and 708,559 tons in 1887. 
The largest foreign shipments being to the United States, India, 
and Hong Kong ; the United States taking 248,325 tons in 1887, 
and 178,168 in 1886. In the Southern and Western districts the 
total amount carried by railway being—1886, 182,369 tons ; 1887, 
180,704 tons. In addition to the above, 165,259 tons were used 
by the railway department, N.S.W. From the results of the ship- 
ments being made with America, it is evident that a good trade is 
developing with America; the present increase should offer suffi- 
cient inducements for the opening up of other carboniferous areas 
in other parts of the Colonies than the present localised system. 








AN IMPORTANT WATERWORKS COMPROMISE.—An amicable agree- 
ment has just been arrived at and ratified by the Corporations of 
Leeds and Bradford which is worthy of imitation by similar muni- 
cipal authorities when in search of fresh water supplies. In 
November last we described, in an article entitled ‘‘ A Complicated 
Water Supply Case,” a friendly contest then proceeding between 
the “sister boroughs” mentioned for the possession of certain new 
gathering grounds. Bradford having decided to apply to Parlia- 
ment for powers to appropriate the river Burn for the increased 
supply then required, Leeds interposed, intimating that the scheme 
would be opposed, as that borough claimed to have a priority of 
right to that source. The Burn is a tributary of the Ure, and, 
combined with the Laver, will yield 21,000,000 gallons a day of 
good water, suitable for all purposes; but the Laver was not in- 
cluded in the Bradford scheme. Leeds, on the other hand, had 
this source as well as the Burn in view, and it was declared 
that the existing Leeds works had been designed with an eye 
to eventually utilising these two rivers. e Jeeds Cor- 
poration therefore objected to Bradford having the Burn— 
first because they wanted it, and secondly because, although 
Bradford did not want the Laver, yet if the Burn was annexed by 
Bradford, Leeds could not utilise the Laver. This being their 
attitude, Bradford wisely paused, for opposition from Leeds was 
likely to be formidable. Conferences ensued, the outcome of which 
was that the Leeds Corporation suggested that Bradford should 
abandon the Burn and Laver areas to them, and go instead to the 
watershed of the Nidd, which would yield about the same quantity 
—viz., 21,000,000 gallons a day—of equally good water as the Burn 
and Laver together. They further promised that if this offer was 
accepted they would waive any claim they might have to the Nidd, 
and would so leave Bradford free-handed. This proposition in- 
volved the working out of a new scheme by Bradford, which pro- 
bably could not be submitted to Parliament in the following 
session -that is, last session. Thereupon the Leeds Corporation 
undertook to supply, at cost price, all the additional water Brad- 
ford might require during the period of delay. On this under- 
standing the intended application to Parliament war postponed for 
ayear. The matter has been followed up in the same generous 
and friendly spirit, and the result is an agreement on the lines 

sted. Bradford relinquishes the Burn for the Nidd, 8 
will not op the Nidd scheme, and Bradford will not omens 
the Leeds Corporation when they require to appropriate the Burn 
and its tributaries, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE condition of trade since the quarterly meetings has been 
unsettled, and in some respect unsatisfactory. There has been 
some doubt in the minds of buyers whether the advances which 
were declared on quarter day were to be regarded as the actual 
state of trade for the new quarter, or whether they were to be 
received more in the light of attempts by makers to force the 
market, This has necessarily to a certain extent limited the 
amount of business done, but finished iron makers hold firmly to 
the position which on quarter-day they took up, 

Events since quarter-day have strengthened, rather than 
weakened makers’ hands. ‘The colliers have been granted not only 
an immediate 5 per cent. advance, but the promise of a second 
5 per cent. if a 10 per cent. advance should become general 
throughout the country, Coal prices, therfore, are stronger, and 
a declared rise of 1s, per ton is looked for at an early date from 
the Earl of Dudley. With raw materials and other expenses of 
production still advancing, makers steadily require quarter-day 
advances, 

As bearing upon the future of trade, much interest is awakened 
in the important suggestions this week of a powerful pig iron syndi- 
cate in Scotland, and in the revived proposition for the coal trade 
syndicate, with a capital of £80,000,000. The practicability of the 
formation of such syndicates are discussed here with eager interest, 
but while such gigantic corporations are regarded as amongst the 
industrial possibilities of the future, still the proposals are not 
received as being very likely to come off. 

Next in importance to last week’s advance in marked bars is the 
rise of £1 per ton which has been announced by the best—thin— 
stamping sheet iron and steel makers, and £1 per ton advance also 
on tinned sheets. Prices have not seen any previous change in 
this branch for a long time. Messrs, E. P. and W. Baldwin's new 
black-sheet prices are now:—Shield, £10; Severn, £11; B., £12; 
B.B., £13; B.B.B., £14; all for single gauges. Doubles are 
quoted 21s, 6d. extra and lattens 30s, extra. The new prices of 
Messrs. Jno, Knight and Co, are:—Debdale brand, £8 10s,; 
K.B.C., £9 10s.; Knight’s crown, £11; plough sheets, £12 10s. ; 
C.S.S. charcoal, £14 10s.; and Knight’s charcoal, £19. Tinned 
sheets are :—Singles, £21 ; charcoal, £23 ; with doubles 30s. extra 
and lattens 60s. extra. Knight and Co,’s new bar prices are: K.S, 
crown, £7 10s.; plough bars, £9 10s.; and charcoal bars, £15 10s. ; 
all at the works. Messrs. Hatton, Sons, and Co., and other of 
the best thin sheet firms have likewise declared the £1 per ton 
advance. 

Orders for thin sheets are active at date, not only for home, but 
very largely upon export account. The shipping markets which 
are buying best are Australia, Canada, and the United States, and 
after these come the European markets, such as Italy, Germany, 
France, and Holland, all of whom are taking supplies more or less 
large, and India. 

The marked bar firms who have not ra announced any advance 
in prices are, Messrs, John Bradley and Co., William Barrows and 


| Sons, Philip Williams and Sons, and William Millington and Co. 


All these firms have determined to make no official change, though 
some of them are demanding 5s, per ton additional over previous 
rates, as, for example, Philip Williams and Sons, who now quote: 

-Wednesbury Oak bars, £7; hoops and angles, £7 10s.; and 
sheets, £8 10s. 

Barrows and Sons’ prices continue at £7 for bars ; £8 10s., best ; 
£9 10s., double best; £8 10s., best chain bars; £9 10s., double 
best chain bars; £7 10s., plating bars; £9, best ditto; and 
£15 10s., double best charcoal ditto. Hoops and angles the firm 
quote £7 10s.; best ditto, £9 ; and double best, £10. Tee and rivet 
iron is quoted £9, Boiler plates Messrs. Barrows quote :—£8 10s. ; 
best, £9 10s.; double best, £10 10s.; treble best, £11 10s.; and for 
sheets—singles—£10 ; and for doubles, 30s, extra are asked. 

Messrs. William Millington and Co.'s quotations are :—£7, bars ; 
£7 10s. gin.; £8, lin. and 2in.; £8 10s., Sin. and din ; and £9 
No. 5, Best bars they quote £8, double best £9, and treble best 
£11. Plating bars and cable iron are £7 10s. and £8 10s. Rivet 
and angle iron is £8, £8 5s,, and £9 15s., according to quality. 
List boiler plates are £8 10s., best £9, double best £10, and treble 
best £12. Second quality plates produced by the same firm are 
10s. to 11s. per ton less. 

Unmarked bars varied greatly in quotation to-day—Tbursday 
in Birmingham. Makers were regulated in the prices they asked 
just by the extent of orders which they possessed. There was not, 
however, generally, any giving way in the advance of about ds. 
per ton which has been quoted since marked bars went up. 
£5 7s. 6d. to £5 10s. may be said to be the current price, while 
superior unmarked bars are £6 to £6 5s. The Hoop Iron Makers’ 
Association quoted the advanced figure of £5 15s. delivered, which 
was determined upon iast week, while the Gas Tube Strip Makers’ 
Association declined orders at less than £5 7s. 6d. Circulars have 
been issued by the leading iron merchants, advancing prices of iron 
10s. per ton all round, so that, as regards merchant trade, the rise 
is not confined to best bars, but extends to other descriptions also. 
This merchant advance it is which is making the hardware manu- 
facturers feel the changed position of affairs, and which is already 
occasioning the declaration of higher prices in some few of the 
hardware branches. 

Makers of gaivanising qualities of black sheets were, to-day, 
firmer than any other ironmasters on the market. They still ex- 
perience an abundant demand, and quote the advanced prices of 
£7 15s. for sheets of 20 w.g., £7 5s. to £7 10s. for 24 g., and £8 5s. 
for 27 gauge. The worksare very full of orders, and prospects are 
wholly satisfactory. Galvanisers quote the full 10s. rise of last 
week, making 24 gauge in bundles, f.o.b. Liverpool, £12 10s, per 
ton. A few firmseven asked £13, while non-associated firms, on 
the other hand, quoted £12 5s. The galvanisers were never busier, 
Australia, South America, and the Cape are the best markets. 
Indian orders—for thin gauges, which compose the bulk of the 
Indian trade—have been a good deal stopped by the advanced 
prices, these qualities having gone up upon the minimum of some 
time ago something like £5 per ton. 

Steel prices are advanced alike on imported sorts and local 
makes, Put the movement has had no influence in checking 
demand. Blooms and billets, delivered in this district from the 
North of England, are quoted £4 17s. 6d. to £5 per ton ; while 
Bessemer blooms from South Wales are £4 10s.; and billets, 
£4 15s, Welsh plating bars, delivered here, are £5 7s. 6d. to 
£5 10s. per ton ; while Sheffield plating bars of guaranteed quality 
are £6; and Shropshire plating bars, £5 10s. to £6 nominal. 
Bessemer tin-plate bars are £5, delivered from Wales into this 
district ; and Siemens, £5 5s, to £5 10s. per ton. 

The question of the applicability of the basic Siemens system of 
steel making to works where at present manufactured iron only 
was produced, but where an entrance upon the steel trade is 
desired, was treated on Saturday before the South Staffordshire 
Iron and Steel Works Managers’ Institute, by Mr. B. Talbot, jun., 
one of the proprietors of the Castle Ironworks, Shropshire. Mr. 
Talbot described some small furnaces which had been erected at 
the Castle Works upon this system, and which were working very 
successfully and very economically, He advocated the erection of 
this class of furnace, and of small sizes, at Staffordshire works. In 
the discussion which followed the reading of the paper, the general 
opinion was expressed that whilst the plant at the Castle Works 
was perhaps excellent for small ingot production, and for a limited 
finished steel production, and was, perhaps, arranged upon very 
economical principles, it would be best, where an considerable 

roduction of steel was required, to erect large ic Siemens 
urnaces, It was qmonguneed that the larger the interior of tbe 
furnace, so that a long flame could be got, which would act upon the 
bath of metal something after the fashion of a poo flame, the 
more successfully and economically the furnace worked. 
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The business done in pig iron this week has not been very exten- 
sive, most of the consumers having already satisfied requirements, 
Still, some fair sales have been made, and sellers are in receipt of 
rreatly more offers than they will accept. The prices suggested 
c buyers they consider insufficient. Quarterly meeting rates 
were fully maintained in Birmingham to-day, alike for best and 
for second and third-class qualities, All-mines are 80s. for cold- 
blast and 55s, for hot-blast, 54s, 6d. to 55s, for forge hematites 
from the West Coast and South Wales, 41s. 6d. delivered for 
Derbyshires, and 1s, less for Northamptons. Pig makers report 
that coal is dearer by fully 6d, to 1s, per ton, and a further rise 
is deemed imminent. 

The important meeting between the colliers’ delegates and the 
masters upon the wages question at Dudley this week issued in a 
resolution on the part of the employers to give, not only the 5 per 
cent. advance which was offered to the colliers last week as a 
compromise upon their wages notices, but a second 5 per cent. at 
the end of this if the result of the agitation now proceeding in the 
coal industry and the kingdom should be the general concession 
of a 10 per cent, advance. Some of the colliery owners in the 
West Bromwich and Tipton districts have already iven their men 
the full 10 per cent. advance, much to the men’s delight. Mean- 
while steps are being taken to further formulate the new sliding 
scale, the establishment of which has been agreed upon by coal- 
masters and men. 

The ironworkers are showing themselves dissatisfied with the 
5 per cent. advance awarded by the arbitrator, At a meeting of 
the men of Wolverhampton this week it was resolved that the 
operative members of the Wages Board should give notice for 
obtaining the remaining portion of the 124 advance originally 
asked for by the men, 

The strike of the operative engineers in the Potteries district 
may now be regarded as at an end. The masters have this week 
decided to concede the advance of 2s, per week demanded, and the 
operatives are expected to resume work at once. 

The Wrought Iron Tube Makers’ Association, which includes all 
the English and Scotch houses, and also the German and Belgian 
makers, has advanced prices 74 per cent. on the net by a reduction 
in discounts of 24 per cent. Discounts now become 75 per cent. 
on [black gas tubes, and 60 per cent. on galvanised tubes. The 
advance — to gas, water, and steam goods. The works are 
becoming busier, orders from Australia, South America, and 
Canada being considerable. Most of the Canadian orders go to 
the Scotch firms, who are in a better position for shipment. The 
Indian and ee demand is quiet. By the regulations of the 
Association work at present is limited to four days per week at all 
the tube factories. 

The galvanised-hollowware manufacturers of Birmingham and 
South Staffordshire are determined upon the formation of an asso- 
ciation, if possible, to prevent underselling. The great rise in sheet 
iron prices is a serious matter to these hardware makers. At a 
large meeting in Birmingham, on Tuesday, it was resolved to form 
such an association, and a sub-committee was appointed to arrange 
ascheme and again report. lt was also determined to at once 
advance prices 10 per cent. Makers of deep iron and steel stamp- 
ings contemplate an early advance to cover the rise of 20s, declared 
by the thin sheet makers, The advance of 10s. per ton notified by 
the Birmingham cut nail firms has been followed by the Wolver- 
hampton makers. The price now becomes £7 10s, per ton. 

Mr. Burnett, the Labour Correspondent of the Board of Trade, 
has concluded his inquiry into the condition of the distressed 
chain and nail makers of the Black Country, and his inquiries 
have been of a most exhaustive character. So far as it has been 

ssible, the statements of the men have been compared with the 
of the employers, who have displayed the test readiness 
to assist Mr. Burnett. The investigation has fully established the 
correctness of the previous reports of the wretched condition both 
as to house accommodation and long hours and starvation wages of 
the workpeople, men, women, and children. Some of the scenes 
witnessed by the Labour Correspondent were distressing, and 
women were found working with les olivers of from 18 1b. to 
27 lb. weight for a great many hours continuously a day, and 
some of them earning only 2s, 6d. per week. Two men, working 
on an average fourteen hours daily, could only earn between them 
lls. per week. Mr. Burnett considers that more inspectors are 
wanted, and the domestic workshop system is greatly condemned, 
Some of the workers are likely to be called before the Royal Com- 
mission on ‘‘ Sweating.” 

A singular cause is being ascribed as to the origin of the boiler 
explosion at Ladywood, Birmingham, by which four men were 
killed, According to Mr, Piercy, the expert, who has made a 
systematic examination of the fragments, the boiler had been well 
cared for and properly cleaned. ere were no indications in the 
plates of the overheating of any part of the iron through 
shortness of water. The two flues were intact. In order 
to strengthen the boiler, however, it had been bound 
round at short distances with stout iron hoops or rings, 
which covered the seams caused by the joining of certain plates. 
The impulsion of these rings to a distance of 15ft. in the 
<r and the subsequent discovery of three small fragments, 
led to the conclusion that in a longitudinal seam about 3ft. long 
the iron had been partially severed along the line of rivets for a 
considerable time before the explosion, The fact that the fracture 
was between two plates would prevent its discovery when the 
boiler was periodically cleaned and inspected. Mr. Piercy is of 
opinion that the fracture had been in existence as long as the 
boiler itself, having been caused in the process of manufacture 
either in punching the rivet holes or in violently pulling them into 
position prior to rivetting them. The jury, in the inquest upon 
the four men killed, returned a verdict of ‘‘ Accidental death.” 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—The condition of the iron trade throughout this 
district continues generally satisfactory ; there seems, however, to 
be a ee opinion that the recent upward movement in prices 
has been chiefly the result of the activity in the shipbuilding 
centres on the Tyne and the Clyde, and has gone beyond what 
would be really justified by any actual improvement in this district. 
Assuming, however, that users of iron in Lancashire are being 
forced by the increased activity in Scotland and the North of 
England into a higher rate of prices than is, perhaps, actually 
warranted by any improvement which has so far been experienced 
here, it is unquestionable that they are participating in a decidedly 
more healthy condition of trade, rid that in all branches of 
industry they are in a distinctly better position than was the case 
only a few months back. The improvement has also been well 
sustained, and continues to make steady progress, the only disturb- 
ing element in the immediate outlook being the general agita- 
tion for an advance of wages throughout the coal trade, and 
the complications which may result, not only from a possible 
temporary interruption of supplies, but from what may become 
a serious increase in the price of fuel. The attitude of 
the miners in almost every district seems to be one of 
determination to enforce the demand, and should the coalowners 
hold out against conceding an advance in wages, a more or less 
general stoppage of work in the principal coal-producing districts 
in the North of England would appear to be almost inevitable. 
Should, however, a general strike occur, it is not likely to be of 
very long duration ; but the stoppage of ordinary supplies over so 
wide an area could not fail oe hove very serious results, which 
might give a disastrous check to the improvement in trade which 
has hitherto been making such steady and encouraging progress, 
,_ There was about an average attendance on '['uesday’s Manchester 
iron market ; but business if anything was rather slow. In pi 
iron there is an absence of buying of any weight, but in small 
parcels a moderate trade is being done, Here and there, in some 





of the outside brands, there is underselling, but prices generally 
are very firm, and makers adhere to their full list rates; in fact, 
many of them, in view of the unsettled aspect of affairs in the coal 
trade, are very cautious about committing themselves to forward 
engagements, and they are mostly so fully sold for the remainder 
of the present year, that they have very little iron to offer for any- 
thing like early delivery. For Lancashire pig iron makers’ quota- 
tions remain firm at 40s. 6d. to 41s. 6d., and for Lincolnshire, 39s. 
and 39s. 6d. to 40s. and 40s. 6d., less 24, for forge and foundry 
delivered equal to Manchester. Makers of one or two brands of 
Derbyshire iron have put up their prices about 2s. per ton, 
evidently with the object of checking further sales, and quotations 


on the is of this advance are little more than nominal, the 
average oon, where actual business is being done, remaining at 
about 42s, 6d., less 24, for good foundry qualities delivered 


here. Middlesbrough iron remains without material change, 
good foundry qualities, delivered equal to Manchester, being 
quoted at 43s, 4d. to 43s, 10d. net cash, and for Scotch iron makers’ 
prices remain also without alteration, although brokers in some 
cases are underselling, 

For hematites there has been a fairly active inquiry, and in 
some instances makers are now so well sold that they have with- 
drawn from openly quoting in the market. The tendency of 
prices is in a decidedly upward direction, and good foundr 
qualities, delivered in this district,are not quoted under 53s, 6d. 
to 54s,, less 24. 

In steel plates there is only a limited business doing, most of the 
users in this district being well contracted for present requirements. 
Prices, however, for good boilermaking postal <a delivered in the 
Manchester district, remain steady at £8 5s. to £8 7s. 6d., accord- 
ing to the character of the order. 

‘or manufactured iron there is a fair inquiry, and at the full 
— ruling before the advances put on at the quarterly meetings 
ast week a very considerable business could be done, but buyers 
hesitate to pay the prices now being asked. In this market quota- 
tions for the present are irregular, one or two of the Lancashire 
makers, although they have withdrawn recent list rates, having as 
_ only partially followed the upward movement in Staffordshire 

y any actually declared advance. Here and there bar iron can 
still be bought at £5 5s., but the more general average price is 
£5 10s. per ton; hoops, for which there is a continued very active 
demand, are not quoted under £5 15s., and in some instances as 
much as £6 per ton is being got; sheets are also firm at advanced 
prices, and quotations average £7 to £7 5s,., according to quality, 
for delivery in the Manchester district. 

The engineering trades have undergone no material change since 
my last report; all the leading departments continue more or less 
actively engaged, and in some branches there is a decided pressure 
of orders in hand, whilst there is an undoubted tendency in the 
direction of an improved range of prices. 

The Protector Lamp and Lighting Company, of Eccles near 
Manchester, has brought out a new patent automatic shield lock 
for safety lamps, which is the invention of Mr. James Radcliffe, 
and promises to come largely into favour for colliery use. It is 
well-known that lamps with fast shields, or shields locked in the 
om room, prevent the collier, or whoever is appointed to examine 
the lamps, from being able to make so thorough an inspection as 
to discover at all times any defect ,which may exist in the interior 
of the lamp, the result being that there are many cases where 
lamps are either sent out of the lamp room in a damaged condition 
or without gauzes, The present invention, with the object of 
doing away with this, provides for the lamp being handed to the 
collier with a loose shield. The lamp can be examined first by the 
collier himself, and then by the deputy—or the person appointed 
for such duty—atter which by a simple turn, which scarcely occupies 
a moment, the shield is automatically locked. This is brought 
about by means of a snug, which attached to the upper portion of 
the inside of the shield, drops through a slot in the top of the lamp, 
and the shield is placed in position and automatically locked by turn- 
ing it round the snug, whilst the shield cannot pass the standard of 
the lamp on acount of the snug coming in contact with it. As it is 
necessary to remove the oil reservoir, glass, gauzes, and other 
fittings before the shield can be sn Dh the lock is so arranged 
that ona slight pressure being applied to the underneath part of 
the spring the shield and snug are moved back and released by 
passing the snug through the slot. The arrangement is extremely 
simple, and is not likely to get out of order ; it can also be applied 
to all kinds of shielded lamps with the best results, giving 
additional security, and the certainty that the lamp will not be 
sent to the pit in a defective and imperfect condition. 

The thirty-third discussion session of the Manchester Association 
of Engineers was opened on Saturday evening last, at the Grand 
Hotel, Manchester. The chair was occupied by the president, 
Mr. S. Dixon, and upwards of one hundred members sat down to 
tea. The evening’s proceedings, which were mostly of a social and 
musical character, were opened by the president, who, in the 
course of a brief address, congratulated those present on the happy 
combination of the social side of their character with the scientitic 
and educational objects the Association had in view. Speaking of 
his own experience, he said that when he entered the society a 
complete stranger some eleven years ago, he speedily found 
himself surrounded by hearty friends, association with whom had 
been one of his greatest pleasures. After referring to the two 
excursions during the past year—one to the Forth Bridge, and the 
other to the Ship Canal works—both of which had been very 
popular, and would live long in the recollection of the members, he 
said there were one or two points in conneetion with the work of 
the Association to which he wished to direct their attention. At 
the end of last session they appointed a committee on technical 
education, and he'wished them to give a helping hand tothe gentle- 
men who had worked on the committee. A pamphlet had been 
issued by the committee during the last few days, which embodied 
the results of their labours, and he wished the members indivi- 
dually to bring the pamphlet under the notice of the respective 
firms with which they might be connected, so that it might be 
placed in the hands of young engineers in the district, for whose 
special guidance and use it was intended. He was afraid that this 
question of technical education had been too much neglected by 
practical engineers, and left unduly in the hands of those whom he 
might call ‘‘the school-men.” That the pamphlet had been appre- 
ciated was shown by the fact that a first edition of 2000 copies had 
been already subscribed for, and a further edition had been 
ordered. In conclusion, he briefly reviewed the syllabus of papers 
which had been arranged for discussion, and from which they 
would see that there was an interesting, and he hoped an instruc- 
tive, session before them. 

In the coal trade, the better qualities, suitable for house-fire con- 
sumption, meet with a brisk demand, and not only are collieries 
raising this class of coal kept on full time, but there is also a g 
deal being filled up out of stock. Steam and forge coals are 
moving off moderately well, but there is no scarcity in the market, 
although any absolute pressure of supplies is prevented, owing to 
the extra demand for house-fire use. Engine classes of fuel are 
also in fair request, and in most cases move off satisfactorily, not- 
withstanding the considerable restriction of requirements caused 
by the continued operation of the short time movement in the 
cotton trade. Prices all round are well maintained on the basis of 
9s, 6d. per ton for best coals, 8s. for seconds, 6s. 6d. for common 
house-fire coals, 5s. 6d. for steam and forge coals, 4s. 6d. to 5s. 
burgy, 3s. 6d. to 4s, good slack, and 2s. 9d. to 3s, for common sorts 
at the pit mouth. There is a fair demand for shipment, and 
slightly better prices are being got, the better qualities of steam 
coal, delivered at the ports on the Mersey, now averaging about 
7s. 6d. per ton, although coal is still obtainable at 6d. per ton under 
this figure. 

Burrow.—There is a very steady market for all qualities of 
hematite pig iron, and the business done during the past week bas 
been very satisfactory. Indeed, the market has stiffened con- 
tec during the past few days, and prices of hematite warrants 
have advanced fully 9d. per ton, but makers have been excep 


tionally firm in their prices, and have steadily held at 44s. 6d. per 
ton net, f.o.b., for mixed Bessemer numbers, and some of them are 
now asking 45s. There is a brisk inquiry on both home and foreign 
account, but the business doing is almost exclusively confined to 
Bessemer qualities, the trade in ordinary forge and foundry descrip- 
tions having declined very considerably of late, owing to the fact 
that steel ractically and almost entirely taken the place of 
finished iron. Stocks of iron are not larger in the hands of makers, 
but the stock of hematite warrants has increased by about 800 
tons. In the steel trade there is considerable briskness in all 
departments, and this is likely to be maintained. There is a 

ood inquiry for rails, although the busi doing has not 
oe considerable, as makers are so fully sold forward. Prices 
are steady at £3 18s, 6d. per ton for heavy rails, and 
£4 to £4 10s. for light sections. For shipbuilding material 
there isa very brisk market, and this has improved as well on 
local as on general account. Plates are quoted at £7 12s, 6d. per 
ton, and angles at £6 17s. 6d. There is a considerable, in fact a 
maximum, output of both rails and steel shipbuilding material. In 
all other plows of the steel trade there is a brisk business doing, 
and the works are well employed, while the demand from all 
quarters is very steady. The long-looked-for improvement in the 
shipbuilding trade has at length begun to assert itself, and in- 
creased activity is observable in all departments. In addition to 
the new orders booked last week by the Naval Construction and 
Armament Company for the Pacific Steamship Company, another 
order has been placed here by the Metropolitan Board of Works 
for a steamer to carry out to sea 1000 tons of sludge. Other 
orders of an important character are pending, and engineers, 
boilermakers, and ironfounders find their position improving along- 
side of shipbuilders, In the general engineering trades a steady 
trade is doing, and good orders have lately been placed. Some 
good contracts have also been placed in the district for repair 
orders in the shipbuilding and engineering trades. The White- 
haven Shipbuilding Company, which is already very busy, has 
received another order for an iron sailing ship of 2200 tons. In 
the iron ore trade a good business is doing, and prices are firm at 
from 9s, 6d. to 12s. per ton net at mines, in consequence of the 
extra freights which have now to be paid on Spanish ores to Swan- 
sea and Middlesbrough. The coal and coke trades are improving, 
but the chief consumers are heavily bought forward. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE + subject in Yorkshire and the adjoining coalfields of 
Derbyshire and Notts is the coming strike. By this time next 
week, unless one party backs down, or a compromise is effected, 
there will be, the miners’ agents say, at least 50,000 men out 
in South and West Yorkshire and in Derbyshire. These figures, I 
have reason to know, are somewhat exaggerated. In South York- 
shire alone there are collieries where at least 20,000 hands are em- 
ployed, and the situation at these pits is not favourable for a 
strike. In several instances the men have given no notice at all ; 
in others they are working on, pending the decision of the district. 
At Kiveton Park the notices are held to be informal, and they may 
or may not be given again. At Manvers Main Colliery, where 
there is a sliding agreement in force, the right of giving notices is 
disputed ; and in any case the colliery will work a fortnight longer 
than the rest. No notices have been given at Shireoaks, Steetley, 
Grimsthorpe, Tinsley, Messrs. Holliday and Sons’, Hawley Park and 
Morley West, Middleton, Garforth, Low Moor, and Bowling ; and at 
Messrs. Charlesworth’s—West Yorkshire—three pits have not given 
notice. At Messrs. Rhodes’, Pontefract, one-half have given notice ; 
the Thorncliffe colliers are also divided ; at Wath Main, the notices 
are for one month, which means that the colliery will go on work- 
ing a fortnight longer than others. At South Kirkley—a large and 
important pit—the men have just given a month’s notice; and at 
Featherstone and Waterlow Main there is at present a strike. 
Twelve important collieries which refused to join in the demand 
for a reduction of wages in 1885, and kept on working then, are 
now acting with other coalowners, and will close their pits if neces- 
sary. At Earl Fitzwilliam’s Elsecar Collieries the men have practi- 
cally declared against a strike, and the notices are not to be given. 
It is thus pretty clear that the strike will not be so universal or 
simultaneous in its action as was supposed. Sufficiently serious in 
all conscience, it will ‘‘ put back the clock” of Yorkshire industry 
in coal and iron for this season, and drift trade into other districts. 
The employers declare that they cannot afford to make any con- 
cession in wages; and if the question must be settled by the bar- 
borous method of striking, they are willing to face it, as they can 
do nothing else. They believe the strike will be of short duration, 
and it is hard to see how it can last; the Miners’ Association 
have no funds to keep thousands of their members “on the 
box” fora prolonged period ; and the non-unionists, who would 
not draw from headquarters, would soon tire of walking about 
without the means of living. At the same time, the coalowners 
avow that they are prepared now, as they have ever been, to 
agree to some system of wage paying according to the value coal 
fetches in the market. This, in other words, means the adoption 
of a sliding scale, which, however, there is little prospect of seeing 
until the miners’ agents overcome their hostility to the scheme on 
any basis which would be acceptable to the coalowners. 

As the coal famine of fifteen years ago caused household con- 
sumers to adopt every method of economising consumption, the 
present rupture is inducing large employers of labour to turn to 
other means of raising steam than by coal. Petroleum and the 
residuals from coke ovens are both freely thought of, and I know 
that experiments are now being made at one of our largest works 
for using petroleum in ordinary stationary boilers. Petroleum is 
cheap pt gprvanaeal It can be brought from Liverpool or Hull 
and delivered here at prices which tempt its use. Of its practic- 
ability there is no doubt. Petroleum is already largely utilised 
by the Russians on the Caspian and in the Black Sea, by the 
Americans on many of their engines, and in this country it is also 
in successful operation as a power. Once the Sheffield Canal is 
made, the cost of getting petroleum here will be greatly lessened. 
It is certain to be used for the firing boilers for steam raising at 
the large establishment, employing some 10,000 hands, where 
experiments are now being conducted. There is a great field in 
this direction, and for minimising the effects of coal strikes, 
petroleum promises to be of the utmost importance. As for the 
coke oven products, Messrs. Newton, Chambers, and Co., Thorn- 
cliffe, have already demonstrated their utility by using them for 
lighting their overground premises. They give a fine, clear, steady 
light, admirably adapted for large spaces. d ; 

essrs. Charles Cammell and Co, are exceedingly busy at their 
Workington Works on rail orders for the export trade. They 
have also some orders in hand on account of home companies. 

Mr. George Laysell, one of the managers of the Atlas Works— 
John Brown and Co.—who died last Friday night, and was buried at 
Sheffield on Tuesday, was a remarkable man. Hewasborn in London 
in 1841, and in 1855 started work with the Thames Iron Company, 
in the boiler shops, when they were engaged on the boilers for the 
Great Eastern. Some time after he joined another well-known 
engineering firm, Messrs. Westwood, Baillie, and Co., where, even 
at his early age, he set out the drawings to fullsize for the ready 
use of the boiler shops. Here he saw the boilers for her Majesty’s 
ships Resistance and Valiant constructed, and a number of large 
bridges for India. At the Millwall Ironworks he had charge of the 
marine boiler and bridge-building department, superintending 
the ironwork for the Blackfriars Bridge, and the iron bridges of 
the South-Eastern Railway extension to Cannon-street and Charing- 
cross, After a short absence at the Northfleet Dockyard, then 
engaged in building some blockade runners for the American War, 
he returned to Millwall, where he constructed the ‘‘ Millwall 
Shield,” which gave the best result in the armour plate shields 








sent for trial at Shoeburyness. Here he came in contact with Mr. 
Davies, the manager of the forges and armour plate mill at the 
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Atlas Works, engaged then, as now, in the superintendence 
of the manufacture of armour plates. Mr. Laysell left Millwall 
to undertake the contract for the girder work and also of the 
armour work, of the Plymouth breakwater fort—a battery of 
eighteen guns—for which, successfully completed in 1870, he 
received a - sage acknowledgment of approval from the War- 
office. On the completion of this fort he returned to Millwall 
Works, then engaged, under Mr. Jevons, upon the armour for the 
Coal house and Sheerness defences of the Thames. In 1872 he 
came to the Atlas Works, Sheffield, to take charge of the bending, 
planing, and finishing machinery for armour plates. Here for 
sixteen years he showed great capacity for invention of appliances 
and special machines for saving labour, and meeting the require- 
ments of an ever-changing manufacture. During the last two 
years his energies have been mainly devoted to the special and 
original plant for the production of the Purves’ patent ribbed 
flues, which is working with decided success. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market held at Middlesbrough on Tuesday last was 
lly well attended, and the tone was highly satisfactory, 
from a seller’s point of view. No great amount of business was, 
however, done, as with so promising a future before them, pro- 
ducers were not eager to contract ahead at present prices. These 
remain about the same as they were last week. Makers still 
decline to take less than 35s. for No. 3 g.m.b., for prompt delivery, 
and merchants are firm at 34s. 6d. ere are eager buyers at 
34s. 3d., but they cannot now purchase even small lots at that 
figure. There is a fair amount of inquiry for delivery over the 
first quarter of next year, and for then merchants quote 35s. to 
35s. 3a. perton. Forge quality cannot be obtained for less than 

33s. 9d. per ton, and there are not many sellers at that. 
In sympathy with the firmer tone of the Glasgow market 





warrants are improving in value. On Tuesday sales were effected 
at 34s. 44d. per ton, or 104d. more than the price current of the 
previous Tuesday. 


There was a slight increase of the stock in Messrs, Connal and 
Co.’s Middlesbrough store last week. The quantity held on the 
15th was 252,180 tons, or 337 tons more than a week previously. 
At Glasgow they now hold 1,014,107 tons. 

The October pig iron shipments from the port of Middles- 
brough have so far proved below those for September, owing, in 
some measure, to the difficulty of chartering suitable steamers. 
The quantity exported up to Monday last was 36,336 tons, as 
against 40,280 tons between the Ist and 15th of September. 

Manufactured iron prices are firm, and will eae be higher, 
should the men obtain the advance of wages they are seeking. The 
following are the prices quoted on Tuesday last :—Iron ship plates, 
£5 10s. to £5 12s. 6d. per ton; angles, £5 5s.; common bars, 
£5 2s. 6d.; best bars, £5 12s, 6d.; and best best, £6 12s. 6d. All 
free on trucks at makers’ works, cash 10th, less 24 per cent. 
discount. Steel ship plates cannot now be had for less than 
7 2s, > per ton at makers’ works; nor can steel angles below 

7s. 6d. 

The fitters and moulders in the employ of Messrs, Bolckow, 
Vaughan, and Co., not having st ded in obtaining the 10 per 
cent. advance demanded by them, came out on strike on Sat y 
last. On Monday they held a meeting to consider their position, 
which they considered to be much weakened by the presence in the 
same service of a number of non-society men. After much discus- 
sion, they succeeded in the end in inducing all of these to make 
common cause with them, and they decided to stand out until their 
demands were conceded. About 300 men are said to be involved. 

In the principal towns of the north-east coast there are now two 
telephone systems at work, viz., the Post-office system and that of 
the Northern District Telephone Company, whose head quarters 
are at Sunderland. The former is generally admitted to be the 
best as regards clearness of transmitted sounds, freedom from 
interruptions, and so forth. But, as is usual with Government 
departments, there is more red tape, and less willingness to adapt 
to local and individual requirements. The latter system is very 
efficient where the distance is not too great. Butif it be necessar 
to communicate where one or two trunk wires have to be used, 
then there are often interruptions and delay. Not onlyso, but the 
listener not unfrequently hears messages pr ding between other 
offices on business he has nothing to do with. Inasmuch, however, 
as some offices are on the one telephone system and some on the 
other, any one wishing to be in communication with all 
business houses must be on both, which means double ex- 
pense. Surely this cannot be a permanent arrangement. The 
time seems to be rapidly approaching when telephonic con- 
nection will be an absolute necessity in the conduct of any 
business undertaking; and also that there should be one har- 
monious system, and not two or more pulling in opposite directions. 
It seems wrong and undignified that the Government of such a 
country as this should be carrying on a private enterprise in com- 
petition with private individuals, Either it should be empowered 
to buy up all competing systems and work them in its own way 
under proper supervision and control, or else it should retire from 
the field altogether, and leave it to private companies to 
compete for public favour as best they can. At all events, the 
present state of matters is very unsatisfactory, and some change is 
much to be desired. Meanwhile the Northern District Telephone 
Company is extending its operations. It now proposes to connect its 
system with Lancashire and Yorkshire. This connection will place 
its subscribers in direct communication with about 10,000 firms, 
It is clear therefore that if the Government mean to absorb the 
— companies, the sooner they set about it the less they will 

ave to pay, and the less money will be found to have been wasted 
when the fusion takes place. 














NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

Ix the early part of the week, the Glasgow warrant market was 
somewhat depressed, but it ultimately became firmer on account 
of holders being unwilling sellers, and there has in consequence 
been a certain recovery of prices. The position of trade generally 
appears satisfactory, but the renewed storing of pigs on a larger 
scale has a bad effect. Neverthertheless, there is a good deal of 
confidence in the future of the trade. The past week’s shipments 
amounted to 8595 tons, as compared with 9391 in the corresponding 
week of last year, and the total for the year to date shows an 
increase of about 24,000 tons. The quantity sent coastwise was 
4069 against 3520, and there was sent to the United States 1359 
tons; Australia, 790; Canada, 300; Holland, 265; and smaller 
quantities elsewhere. The amount of the output is unchanged. 

The current market values of makers’ iron are as follows :—Gart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1, 47s.; No. 3, 45s. 6d.; 
Coltness, 50s, and 45s. 6d.; Langloan, 48s, 6d. and 46s.; Summer- 
lee, 50s. 6d. and 45s. 6d.; Calder, 48s. 6d. and 44s, 6d.; Carn- 
broe, 43s, and 41s. 6d.; Clyde, 46s, and 44s,; Monkland, 42s, 6d. 
and 41s.; Govan, at Broomielaw, 42s, and 40s. 6d.; Shotts, at 
Leith, 48s. 6d. and 45s, 6d.; Carron, at Grangemouth, 51s. and 
44s, 6d.; Glengarnock, at Ardrossan, 47s. 6d. and 42s. 6d.; 
Eglinton, 41s, 6d. and 40s, 6d.; Dalmellington, 43s, and 41s. 6d. 

The imports of Cleveland pig iron into Scotland for the year, to 
date, show a total decrease of 16,037 tons. 

The Spanish iron ore trade is very firm, and the prices are 
higher, in consequence of an increase in freights. Campanil ore, 
delivered in the Clyde, is now 16s. 2d. to 16s. 6d. per ton, while 
Rubio is 1s. less. During September 40,620 tons of this ore arrived 
in the Clyde, being 17,279 tons more than in the same month of 
last year. For the nine months to 30th September the total 
arrivals were 825,775 tons, against 316,322 tons in the corresponding 
period of 1887, 





A contract for several thousand tons of cast iron pipes has been 
placed with Glasgow makers. 

The coal trade is firm in most of its departments. Splint coal is 
exceptionally active, in consequence of the large requirements of 
the steel works and factories, and also because the Glasgow Gas 
Corporation is now using a large quantity of splint instead of cannel 
for gas-making. Ell coal is also in good request, and it has not 
been ible, owing to the restrictive working of the colliers, to get 
sufficient main coal to meet shipping requirements. On this account 
many steamers have within the last week or two been obliged to leave 
Glasgow harbour in ballast. Steam coal is quiet, and so far this 
quality has had noadvance in price. A very large proportion of the 
steam coal raised in Scotland is, however, aaael under con- 
tracts that were fixed before there was any improvement in the 
coal trade. The current quotations f.o.b. at Glasgow are:—Main 
coal, 6s. 4d. to 6s. 6d. per ton; ell, 6s. 9d. to7s.; splint, 6s, 9d. to 
7s. 3d.; and steam, 7s. 6d. to 8s. 

The colliers have been holding meetings, at which resolutions 
were passed in favour of continued restriction of the output of 
coals, with the object, if possible, of forcing an advance of wages. 
It is expected that the men in the employment of the associated 
coalmasters will receive a small increase on the lst November 
under the sliding scale, and it is likely that this advance will 
become pretty general in the West of Scotland if the good demand 
for coals is maintained. 

There is no alteration of consequence to report this week in the 
copper and tin industries in this district. In the course of the 
three quarters of the year ending with September, 25,017 tons of 
copper pyrites were landed in the Clyde, as compared with 21,489 
tons in the same period of last year, and 16,051 in the same nine 
months of 1886, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE unrest which has begun to disturb the colliery world of Eng” 
land has affected North Wales, but so far I do not hear of a sing 
colliery in the South which has caught the contagion. In North 
Wales notices for an advance of 10 per cent. have been made by 
the colliers, to which coalowners have strongly objected. A stop- 

e affecting 10,000 men is threatened. 

“T am not in a position to announce authoritatively that the 
Glamorganshire Canal scheme for conversion into a railway is decided 
upon, but this may be stated, that engineers of eminence are now 
surveying with that view, and I presume, if favourable, the great 
scheme will be embarked upon. The Glamorganshire Canal Act 
gives very great powers for acquiring land. Tbe canal movement 
was begun a century ago when the whole of the valley had only a few 
isolated industries, and land was of little value. The canal then 
became the chief traffic way, and in order that it should be well 
supplied from the mountain streams its margin was a wideone. The 
idea thus seems to be not to disturb the canal, but to utilise this 
margin for a railway—the Act giving power for water, tram or rail- 
way, and this will affect Aberdare, and also the Rhondda. Assoon 
as decided I will give full details, but at present only the outline 
can be given. 

The great Dowlais Works scheme at Cardiff is beginning to assume 
larger proportions. The foundations of the furnaces and engine 
houses are valuable indications of the substantial character of the 
works. The engine houses will contain girders 50 tons in weight. 

Most of the iron and steel works are now fully occupied, and prices 
are better. Quotations on Wednesday were as follows:— Welsh pig 
—hematite—48s. 6d.; Welsh bar, £4 15s. to £4 17s. 6d.; sheet iron, 
£6 15s. to £7; steel rails, £4 to £4 5s, heavy; light, £4 15s. to 
£417s. 6d.; Bessemer blooms, £4 5s. ; bars, £4 15s, ; Siemenstin-plate 
bars, £5 2s. 6d. Tin-plate continuesactive. Quotations were announ- 
ced on Wednesday at the Swansea Exchange as follows :—Tin-plate, 
iron, cokes, 13s. 6d. to 13s. 9d.; Bessemer, 13s. 9d. to 14s.; Siemens, 
14s. 3d.; ternes from 25s.; best charcoal from 17s. 6d. 

The tone of trade was held to be favourable, though, owing to dis- 
placed tonnage arriving at Swansea, exports were smaller. Still 
good orders are held, bookings are satisfactory, and b was 
only done at an advance upon last week’s prices. Large shipments 
are certain next week. 

The coal world is still intent upon o 
valley. No coal has been struck yet. If this striking be successful 
at Pwllypant it will pioneer many. It would not be surprising even 
to see Dowlais abandon its project inthe Merthyr valley, as Caer- 
philly would mean 6d. to 9d. per ton less rate to their works at Car- 
diff. The Bargoed Co., Brecon, which I mentioned lately as 
securing coal land in the Sirhowy valley, began operations this week. 
The seam is the well-known Pontygwaith, a first-class house coal. 
It is expected to be found at 150 yards, and will employ 300 to 400 
men. But men are getting scarce, and this fall has a great deal to 
do with present prosperity. Queensland is making bids for Welsh 
miners, offering £2 10s. to £4 weekly and assisted passages, But 
prospects are pointing to the undesirability of the Welsh collier 
breaking up his home and running risks for these wages. 

The Ferndale award of arbitrators has just been made, and it sanc- 
tions the24 per cent. advance which the proprietors gavea little while 
agoin prospective. The yor in the coal trade remains unchanged, 
and prices are firm. A good bulk of trade is being done at 10s. 6d. 
and 10s, 9d., while for prompt delivery best samples are selling 
from lls. to 11s. 3d. Vary ordinary steam coal sells for 9s, 6d. 
Rhondda house coal commands 9s, 6d. to 9s, 9d., small is at 7s. 6d. 
Patent fuel is advancing in demand, and prices are firm, so too 
is coke, and a good trade is being transacted. Pitwood is firm, and 
advancing, 17s, 9d. to 18s. readily obtained. Foreign ores are 
quoted in Swansea at 13s, 6d. to 13s, 9d. Large consignments came 
into Monmouthshire this week. 

Newport has been busy; coasting trade last week was 18,000 tons 
steel shipped to Smyrna and Bilbao, and a good share of ore 
tonnage came from the latter port. In imports Newport received 
2000 tons bar iron. Swansea also received large cargoes of pig and 
bar from the North, 

There was a large attendance of Welsh tin-plate makers at the 
Birmingham quarterly markets, and solid busi was tr d 
Prices were regarded as better by 1s. per box than they were 
at the previous meeting. 





rations in the Caerphilly 











NOTES FROM GERMANY. 
(From our own Correspondent. ) 

AGAIN no notable change has taken place in the monotonous, 
every-day routine of the iron trade here; indeed, there is nothing 
of any moment stirring which could cause any, except, perhaps, 
the holding of yearly meetings of coal and iron share companies; 
and the declaration of, for the most part, increased dividends for 
the t “aang of from 4 to 2, 5 to 7, and 3 to 10 p.c., and so on, 
which makes transactions in such shares more lively on the ex- 
changes; or it may be discussions about the best mode of 
increasing export by the grand wrought iron convention, which 
is occupying much attention at this moment. For the rest, 
the iron market keeps steady, the eastern one being in a 
more satisfactory position than that of the west, which is slow, 
though here the small improvement, indicated last week, has been 
sustained. The half-year’s statistics of the Silesian iron trade are 
very encouraging, and show a largely increased business, and at a 

rofit, too, as far as inland sales are concerned, but for export far 
ower prices are obliged to be taken in order to compete and secure 
orders. There are now twenty-eight coke furnaces, therefore one 
more, in full output, many recently much increased in size and 
improved from the former ones, and they are making a superior 
pig iron, mostly from ores without the Silesian district, where they 
are but poor in quality and often much deteriorated by the cala- 
mine they contain, though in part the zinc fumes are caught and 
erates into spelter; still this is a nuisance in the smelting. 
Forge pig is in such good demand that in many cases old stocks of 
poor sorts have to be drawn on; despite this the prices remain 








unchanged at M. 60 to 63 p.t. The rolling mills are fully engaged, 
for besides current merchant lots, the constructive works, boiler 
shops, and tube works have lately given out full orders for sec- 
tional bars, boiler-plates, and strips, and export over the east 
border is increasing as much as the excessive duties and the vari- 
able value of the rouble will allow. Bars are noted M. 140 to 
14250 ; sectional iron, 155 to 165; plates, 165 to 175 p.t. In 
Belgium the weakened tendency of the forge pig market has 
thrown its shadow over that of wrought iron, and has caused a 
diminished demand all round, with the one exception of girders, 
which are still in full request. Now that in France the ironwork 
for the Exhibition buildings, and the orders for the War-office are 
worked off, want of employment has manifested itself at the iron. 
works, and the want of success of the iron combination in the Nord 
has brought this syndicate to an untimely end, so uow price nota- 
tions are only nominal. 

The Austrian-Hungarian iron trade seems to improve from week 
to week, so much for good harvests ; and has been very firm during 
the last eight days in raw as well as finished iron of all sorts, Jt is 
reported in the country under notice that a new railway, 125 
English miles long, estimated to cost 3,800,000 dols., is to be laid 
down in the province of Kangar, in Japan; and that the vice. 
governor of Yokohama is in negotiation with Herr Retz, the agent 
of the Austrian Lloyd’s Steamship Company, to get the railway 
material from Austrian-Hungarian works, provided rice should be 
taken in payment of it, which would serve the ship company as 
well as the iron and steel works, as it would give good out 
and homeward freights for some length of time. Herr Retz is 
on his way home to Austria to see what he can accomplish in 
this rather novel transaction, meanwhile the works are jubilant in 
anticipation. 

In Rheinland-Westphalia the Nassau and Siegerland mines keep 
in full output, and place it readily at the prices last quoted, while 
Minettes are also in brisk request, the red sort at M.3:10 p.t. 
at mines, The furnaces of this district are drawing large supplies 
of cinder from the North of France just now, and, as is said, they 
contain more iron than best kinds of ironstone in this country, and 
come as cheap, or cheaper even than the latter. They are sent by 
canal to Antwerp or Ghent, 200,000 t. now lying at the former 
port, to be shipped round to Rubrort-Duisburg, and so on by rail to 
the furnaces to make basic pig iron. How can a manu- 
facture carried on in this fashion ever compete in price 
with one at Middlesbrough and neighbourhood! It is thus 
made clear that the rail convention would have been of in- 
estimable benefit to the steel works here. Pig iron has main- 
tained its slightly improved condition, as the now published 
statistics corroborate, for whereas the stocks in this district rose 
to 11,000 t. in July, in August they had declined by 400 t.—not 
much, of course, but in the right direction, and this while the out- 

ut was increasing. Although the d d for spiegelei has 
Lesunte improve somewhat, as was lest week noted, still the sales, 
taken as a whole, are not adequate to the production, and are 
slow, so the price of M. 52 to 53 p.t. for the 10 to 12 p.c. grade 
remains, though there is little or no profit at this figure. ‘here 
was a trifling better demand for forge pig, and prices have 
gained in firmness in consequence, but at best they are 
still depressed, best qualities realising M. 47 to 48 in the 
Siegerland, and 50 nominal in Westphalia, At the last meeting, 
therefore, there could be no chance of a rise being declared, even 
if it had not been that by so doing difficulties would have been 

laced in the way of the export trade in wrought iron, machinery, 

c., which at whatever sacrifice is now to be better cultivated than 
of yore. However, as foundry pig is in good inland demand, a 
rise of M. 2 p.t. was carried, as also one of M1 p.t. on Bessemer 

ig. Luxemburg forge remains at 37°15, and grey sorts 42°40 p.t. 
Wrought iron continues in the exact same position as last week ; 
neither sales nor demand have increased, and no improvement is 
visible since the late feeble spurt. Girders and plates make the 
only exceptions to utter dulness, and both of these sorts are 
in good request, the mills are well employed, and the noted 

rices readily obtained. The prices of hoop iron are very 
oe, and do not pay, although the sales are a little brisker, 

he whole trade is a Sheets do not improve ac- 
cording to anticipations, a little more is being done in this 
branch, but it is a long distance off being brisk in any on 
It has the appearance as if the wire rod, wire, and wire nail trade 
was about to take a turn for the better, but at present it is un- 
changed from last week, and is quite as dull as it has been for a 
long time past. At the last tendering at Berlin for 7000t. of steel 
rails, the offers ranged between M. 114-25 and 114°80 p.t., or M. 2 
lower than the latest at Elberfeld, where 117 was the lowest and 
accepted. The result is due to the expectation that foreign houses 
would compete, and the 'Change people at once flew to the con- 
clusion that the international rail convention was dead ; fish plates 
were offered at 122. 

At Bromberg 300 sets of wheelsund axles were tendered for when the 
German works offered at M. 320 to 322p. set, while the John Cockerill 
Company offered at so incredibly low figures that doubts arose 
whetber some mistake had not been made. Steel rails here were 
offered from 112 to 116 p.t., while last year the price was 112 to 
11850. For the Palatinate railways 5000 t. were offered at 115} 
and 115°60 by southern mills and Rhenish-Westphalian at 120 to 
122 delivered. In this way the steel works keep plodding along, 
while the export trade is next to nothing. The pipe founders have 
at last secured better prices for their wares, which is more in 
accordance with those for pig iron, and this is encouraging the 
foundries generally to make a move for better prices all round. 
The wagon factories were hardly ever better off for orders, and the 
same may be said of the machine shopsas a rule, The market 
list prices are exactly the same as given last week. 

Petitions to the Minister of Commerce at Berlin are being got up 
in the chief mineral districts in this country to do away entirely 
with all royalties now paid to the State on mining products, and as 
the said Minister last session hinted that such a step might be 
possible, a Bill to this effect will no doubt be d by the 
Chambers, Extremes meet, therefore it is not to wondered at 
that in an autocratically-governed State a semi-Socialistic policy 
should be encountered. We have the continual concessions in 
railway freights ; the subventions to steamers carrying export goods 
at ruinous prices, which, by the way, is very much against England, 
because when works have managed to take an order for rails, for 
instance, for Australia, it has sometimes only been able to do this 
in competition with England by means of these very low 
freights from Antwerp by the subventioned German steamers ; 
now we have the giving up of the royalties, to say nothing of the sick 
club law, and that for pensioning superannuated and invalid work- 
men. Of course the general oy has to make up all these losses 
to a special industry and the State, and what for? simply to 
coddle a foreign trade, that is, industries begun on too grand a 
scale, in servile imitation of England, without having her vast 
resources, and to curry favour with the working man, and bribe 
him not to strike against low wages. With all this English 
industry need not fear, for it beats the people here in a different 
way, and always will, so long as the character of the two people 
remains as at present. A man of experience and education once 
said to me in a desponding tone, ‘‘Ah, whilst your people are 
exerting all their energies, and finding out new ways and means 
and things, ours are running about to try and find out where 
the best glass of beer is to be had.” There was so much sense 
and truth in this remark, that it has been recollected 
by me ever since. To Englishmen brought up in the hard 
school of self-help and independence, it has almost a_ pitiful 
look for great industries and associations to be begging for help 
from the State time after time, instead of helping them- 
selves by exercising their brains in a practical manner, putting 
their shoulders to the wheel, and their hands deep enough into 
their pockets to bring forth something useful, as canals, docks, and 
the like, of themselves, and originate if they are able, which they 
should be, if technical education is to do everything for a country, 
as some pretend to believe, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Oct, 1st. 

Wirutn the past six days inquiries have been 
made in American markets by rail makers for 
something like 100,000 tons, most of which were 
placed with the western mills, because of their 
nearness to the customers making inquiries, One 
order or inquiry is for 30,000 tons, and others run 
from that down to 5000 tons. Quotations are 
30 dols. in western mills, and 28 dols. in eastern 
mills. American Bessemer has advanced 50c., 
and is quoted to-day at 18 dols, Bessemer steel 
billets are 29 dols. at Pittsburg. Nail slabs are 
30 dols. Old rails are held at 25 dols, for tees, 
and 26 dols. for double-heads. A very little 
business is being done. There are still between 
3,000,000 and 4,000,000 tons of old iron rails on the 
railroads of the United States. The difference in 

rice between them and new steel rails is about 

dols. per ton, Some negotiations are progress- 
ing with some railroad managers with a view of 
replacing old iron rails with new steel rails within 
the next few months, The supply will last for 
many years tocome. Motives of economy have 
induced the managers of iron railroads to con- 
tinue their use. But the present high quotations 
will doubtless lead many of them to consent to 
the taking up of a few thousand tons to profit by 
the exceptionally high figures. Within the or 
thirty days a large amount of railroad building 
has been projected. Among the roads talked of, 
and for which financial support has been secured, 
are a 375-mile road in the Lake region leading 
toward Omaha. Another road will extend from 
Charlestown, South Carolina, to Chicago, in the 
north-west. British capital has become interested 
in railroad enterprises in Canada and Mexico, and 
in some of the western territories, involving the 
construction of 3000 or 4000 miles in all. The 
objective point with most of this construction is 
the development of rich territory fertile in timber, 
mineral, and agricultural resources. A great 
deal of small railroad buflding will be begun 
during the first quarter of next year throughout 
the interior of the country. great deal of 
territory is still without the facilities of railroads 
and consequent advantages. Capital is directing 
its attention to these localities, 








NEW COMPANIES. 


THE following companies have just been regis- 


Cardiff and South Wales Manure Company, 
Limited. 

This company was registered on the 6th inst., 
with a capital of £5000, in 500 shares of £10 each, 
to establish and carry on all or any of the follow- 
ing businesses, viz., agricultural implement 
makers and dealers, manure manufacturers and 
dealers, horse, cattle, and poultry food and con- 
diment manufacturers and dealers, corn, hay, 
straw, horse, cattle, and poultry dealers, cheese 
and farming produce merchants, and any other 
business conducive to the interests of the com- 
pany. The first subscribers are :— 


Lascelles Carr, Tredelerch Rumney, near Cardiff, 


newspaper proprietor .. 9 .. «6 +e ee oe 
William V. Huntley, St. Donatts, Cowbridge, 

OO a Tee ee. 
John Edwin Gunn, 64, St. Mary-street, Cardiff, 

accoun a i ee ae on «@ 
Edmund Gibbs, Merthyr, farmer .. .. .. .. 10 
Thoinas 8. Perkens, Cardiff, ironmonger .. .. 10 
David Williams, Taff Vale Brewery, Merthyr 10 
James Tucker, Cardiff... .. .. 22 os oe 10 
William G. Hurley, Cardiff... .. .. «.. «. 10 


There is not to be less than three nor more than 
five directors of the company, and the first are to 
be appointed by the subscribers,  remunera- 
tion of the directors will be appointed by the 
company in general meeting. 





Irkdale Bleach Works Company, Limited. 
This company was registered on the 5th inst., 
with a capital of £60,000, divided into shares 
of £10 each, to purchase all the businesses, pro- 
rties, and liabilities of the firm of S 1 


turers, colliery owners, engineers, distillers, &c., 
and any other business conducive to the interests 
of the company. ‘The first subscribers are :-— 


8 
*Right Hon. Lord Thurlow, 33, Chesham-place, 


London, 8.W., chairman... .. .. «2 «+ os 1 
*Walter Robinson, 20, Gledhow-gardens, London, 

a ee eae aa 1 
*Hon. A. L, Ashley, Audley Mansions, South 

Audley-street, London, W. .. .. .. «. «. 3 
Ernest Ohaplin, 24, Chester-street, London, 8.W., 

ee Pe ae ee ee ee ee eee 1 
W. J. Simpson, Bartholomew-lane, London, E.C., 

mercantile manager .. .. .. .. «+ «+ oe 1 
Charles Billett, 5, Copthall-buildings, London, 

u.C., 8 ROU cc ce ve ce ce 0 00 1 
E. Kensington, Emsworth House, Copthorne, 

near Crawley, merchant.. .. .. «1 «+ « 1 


There shall not be less than five nor more than 
fifteen directors, and the first are the first three 
subscribers, and Messrs, John Corbett (deputy- 
amo Joseph Verdin, Geo. Henry Deakin, 
Herman John Falk, E. 8. Baring Gould, Richard 
Grigg, Christopher Kay, James Stubbs, William 
Henry Verdin, and four others to be elected by 
them. The qualification of a director shall be 
the holding of not less than £1000 in the capital 
of the company. The remuneration of the chair- 
man shall be at the rate of £1500 per annum, and 
that of the deputy £1000, The other directors 
are to receive £400 per annum each and 5 per 
cent, of all profits in each year in which a divi- 
dend of 12 per cent. is paid to the shareholders 
on the paid-up capital for the time being. 


Lawrence Gas eae / of Lancashire and Cheshire, 
imited, 


This company was registered on the 8th inst., 
with a capital of £150,100, divided into 30,000 
shares of £5 each, and 100 founders’ shares of £1 
each, to enter into an agreement with the Law- 
rence Automatic Gas Company, Limited, to 
acquire certain patent rights, and with a view to 
the development and working of the same, to 
carry on any business, manufacturing or other- 
wise, which may seem expedient, and in parti- 
cular the business of gas engineers, mechanical 
engineers, and manufacturers of gas apparatus, 
The first subscribers are :— 


Shares. 
*Arthur L, Briggs, J.P., Thornleigh, Bolton... 
*Jas. Weir Cathcart, 1, Park-place Villas, Maida 
Hill, London, W., wine merchant .. .. .. 
*Joseph Harry Lukach, 58, Lombard-street, 
London, E.C., insurance manager .. .. «. 
*R, no Manor House, Didsbury, calico printer 
John J. Graham, 77, King-street, Manchester, 
chartered accountant .. .. 1. «1 «+ + 
Henry C. McDowie, Albany-road, Chorlton-cum- 
Hardy, en, Se re ee ee ee 
Charles W. ovis, jun., Fallowfield, Manchester, 
clerk oan ah ae 3s ae eet ae we 08 1 
The agreement referred to provides that the 
company shall allot to the Lawrence Automatic 
Gas Company, Limited, 6000 fully paid-up shares, 
numbered 14,000 to 20,000 inclusive, and in no 
year shall the dividend in respect of such shares 
exceed 8 per cent. The number of directors is 
not to be less than three, nor more than five, and 
the first are the subscribers denoted by an 
asterisk; qualification, shares or stock in the 
company of the nominal amount of £500. The 
directors are to be paid out of the funds of the 
company, by way of remuneration for their ser- 
vices, the sum of £1200 per annum, and £100 for 
every 1 per cent. after 1 r cent. has been paid 
to the ordinary shareholders, and such sum 1s to 
be divided amongst them as they may determine. 
The founders’ shares are to confer on the holders 
thereof one-third part of the surplus profits re- 
maining after providing for payment of 10 per 
cent, per annum dividend. 


et 


South Australian Salt Trust, Limited. 

This company was registered on the 4th inst., 
with a capital of £10,000, in shares of £1 each, to 
anges, improve, manage, work, develope, sell, 
and otherwise deal with lands, estates, conces- 
sions, rights, privileges, and property of all kinds 
and produce thereof, in particular salt, alkalis, 
mineral, mines, mining and otker rights, salt- 
bearing and other lands, salt springs, lakes, 
lagoons and rivers, salt, chemical, and other 
works, concessions, patents, business concerns 
and undertakings either in Great Britain or any 
colony or dependency thereof; to carry into effect 





heetham and Co., of the Irkdale Works, Mid- 
dleton, near Manchester, and to carry on the 
busi of bl 8, dyers, beetlers, calenderers, 
finishers, embossers, calico printers, dry salters, 
manufacturers and merchants in all its branches, 
The first subscribers are :— 





Shares. 

Ww. ral Harter, Nevill Park, Tunbridge Wells, mer- 
Sa eee ey ee ee 
*C. sate 19, Chapel-walks, Manchester, mer- 
*Gilbert J. C. Harter, 19, Chapel-walks, Man- 
Chester, merchamt .. 22 2s oc co se oe 
*Frederick G. Whittall, 19, Chapel-walks, Man- 
CS ae eae eee 
Thomas Draper, 252, Morton-street, Longsight, 
Manchester, cashier... .. .. 2. 2+ os oe 
Joseph Boothman, 109, Rocky-lane, Monton, 
GT nn te se as fs 6s th 66 40 ee 
James Nicholson, 5, Church View, Vicarage-lane, 


Bowden, clerk .. .. .. oc os cc os oe 
80, Higher Ardwick, Man- 


ee ee ee ee 


James A. Oram, 
chester, clerk 
There shall not be less than three nor more than 

five directors of the company, and the first are 
the subscribers denoted by an asterisk; qualifica- 
tion, £2000 in the share capital. The remunera- 
tion to the directors will be fixed by the company 
in general meeting. 


Salt Union, Limited, 


This company was registered on the 6th inst., 
with a capital of £3,000,000, divided into 200,000 
ordinary shares and 100,000 7 per cent. preferred 
shares respectively of £10 each, to acquire and 
amalgamate all or any of the salt mines, works, 
lands, or undertakings in the United Kingdom or 
elsewhere, and any properties, assets, and liabi- 
lities connected therewith; and with a view 
thereto to enter into an agreement with Robert 
Fowler, and to carry the same into effect, with or 
without modification, and to continue, develope, 
work, or deal with any mines, works, lands, 
undertakings, properties, and assets so acquired ; 
to carry on business as rock salt proprietors, 
miners, brine owners, and white salt manufac- 
turers; to carry on business as chemical manufac- 





an agr t dated October 3rd, 1888, and made 
between Richard Pearson, of the one part, and 
Frederick Lea Wilmot, of the other part; to 
carry on the business of miners, salt and other 
refiners, and dealers in the produce of mines, 
The first subscribers are :— 


8 
Alfred Long, 3, Countess-road, St. John College 


Park, Kentish Town, N.W., clerk oc v 
Noel P. W. Brady, 10, Queen Anne's-gardens, 
Bedford Park, W.,lawstudent .. .. .. .. 10 
George H. Hampson, 56, Kimberley-road, Clap- 
ham-rise, London, 8.W.,clerk .. .. .. .. 10 
Evelyn C, Ellis, Lower Tooting, London, 8.W., 
ere ere rere 
George Smith, 99, Wrotham-road, Gravesend, 
GRE. ng «ce te ce cs te ee lO 
Rev. Jabez B, Stephenson, 21, Dartmouth Park- 
SN I EL an os cn 60. 0c. ce os 
George C. Hodgson, 27, Baroness-road, Hackney, 
E., shorthand writer Gkecuan Gaeahhe <«o aa ae 


The directors—of whom one may be managing 
director—shall not be less than three, nor more 
than six in number, and the first are to be ap- 
— by the subscribers. The company shall 
rom time to time determine the remuneration 
payable to each director out of the profits. 





Swedish and Norwegian Railway Car Trust Com- 
pany, Limited, 


This company was registered on the 10th inst., 
with a capital of £1000, in £1 shares, to acquire, 
supply, let on hire, or otherwtse dispose of rail- 
way cars, trucks, wagons, hydraulic and other 
lifts, locomotives, engines, rolling stock, and con- 
veniences required for working railways and 
tramways. An agreement entered into with the 
Swedish and Norwegian Railway company wil! be 
adopted. The subscribers are :— 


Shares, 
*John William Hume Williams, 1, Essex-court, 
YC Pere ae 
*Alexander Beazeley, C.E., Thornton Heath 
*W. S. Lockhart, C.E., 7, Fenchurch-street.. 
J. Wilkinson, C.E., 95, Addison-road .. .. .. 
J. Thomas Jarvis, C.E., 3, Victoria-street, 8.W... 
J. G. Addison, 17, Northbridge-street, Sunder- 
land, merchant .. .. .. .. ne: Laka oie 
E. J. Ford, Sinclair Mansions .,. 


ee 





The number of directors is not to be less than 
two, nor more than seven; the first are Lord 
Brownlow Cecil and the subscribers denoted by 
an asterisk ; remuneration, £500 per annum, 





Krnka Repeating Rifle Company, Limited. 

This company was registered on the 11th inst., 
with a capital of £20,000, in £10 shares, to pur- 
chase from Silvester Krnka and Lieutenant Karl 
Krnka, of Prague, Bohemia, and Henry Bartling, 
of Leadenhall House, the certain patent rights 
relating to re ting rifles. The purchase con- 
sideration is £12, in fully-paid shares, The 
subscribers are :— 


Shares. 

C. W. Empson, 3, Cleveland-gardens, Hyde Park 50 

J. Wightman, Nottingh facturer .. .. 50 
ay E. G. Hartnoll, 2, Queen’s-gardens, Hyde 

ar F Matas 





100 





William Briggs, Melbourne, Derby.. .. .. .. 50 
R. Carlyle Child, 101, Leadenhall-street, ac- 
ve kd ep AS Danka “ee wee: cee, Gee 
Silvester Krnka, Bohemia, facturer .. .. 1 
Karl Krnka, Bohemia, manufacturer .. .. .«. 1 


Registered without special articles, 


Cononby Water Company, Limited. 

This company was registered on the 11th inst., 
with a capital of £2000, in £1 shares, to supply 
water to the inhabitants of the township of 
Cononby, York. The subscribers are :— 


Shares. 
James Archer, Cononby, retired farmer <i 
8. Cooper, Cononby, farmer .. .. .. «- « 10 
H. Fielding, Cononby, postman .. .. .. «. 10 
J. Grandage, Cononby, assessor .. .. «.. «. 10 
8. Hargreaves, Cononby, insurance agen 10 
P. Nelson, Cononby, overlooker .. .. .. 10 
G. Turner, Cononby, worsted manufacturer 10 
J. Turner, Cononby, worsted manufacturer. . 20 
C. Walker, Cononby, clerk.. 10 


The subscribers are to appoint the first directors 
and act ad interim. 





Weinholt Estates Company of Australia, Limited. 


This company was constituted by articles of 
association on the 12th inst., and was registered 
on the 13th inst. as a limited company, with a 
capital of £500,000, divided into 5000 first pre- 
ference shares of £10 each, 5000 second prefer- 
ence shares of £10 each, and 40,000 ordinary 
shares of £10 each, to acquire and take over as a 
going concern the land cultivation and pastoral 
business carried on in Queensland under the style 
or firm of Weinholt Brothers, the proprietors; to 
carry on business as landowners and cultivators, 
farmers, cattle, stock, and sheep breeders, dealers 
in land, corn, hides, wool, timber, and other agri- 
cultural produce, millers, mine and quarry 
owners, and dealers in minerals and mineral pro- 
ducts, shippers, merchants, financial and general 
agents. ‘I'he subscribers are :— 


8 
*William Weinholt, Morley House, Wimborne, ‘ 
5,4 


POR ER Er ara 

*Edward Weinholt, Bifrons, Canterbury, Kent 11,300 

William Weinholt, Bifrons, Canterbury, Kent.. 13,557 

Arthur Weinholt, Bifrons, Canterbury, Kent .. 13,557 

Henry Hill, Tapiferu, Queensland .. .. .. 1,500 
Arthur Weinholt, 78, Sinclair-road, West Ken- 

sington Park . 3,500 

1,500 

1 

1 

1 


MS a5 0s ne, 6¢ aoc wa phe on ae 
Arnold Weinholt, Morley House, Wimborne, 


Edward O. W. Hill, Maryvale, Queensland 
ee T. Doxat, 52, Lombard-street, Lon- 

ON REE See ere Rina S 
*Harold Finch-Hatton, 34, Clement’s-Lane, E.C. 
*O. Von Ernthansen, 5, Belsize-grove, London 

The number of directors is not to be less than 
three, nor more than seven; and the first are 
the subscribers denoted by an asterisk. As 
remuneration for their services the directors shall 
be paid out of the funds of the company £1000 per 
annum, to be divided amongst them as they from 
time to time shall determine. Registered office, 
52, Lombard-street, 








THE SHEFFIELD SOCIETY OF ENGINEERS has been 
established, and on the 6th inst. the inaugural 
meeting was held at the Technical School. The 
objects of the new association are not definitely 
stated in the rules, but persons eligible for mem- 
bership or associateship are those engaged in some 
branch of practical engineering, including civil, 
mechanical, electrical, metallurgical, and mining 
engineering. Prof. W. H. Greenwood delivered 
an address on locomotion by water, road, and rail. 

PECULIAR BEHAVIOUR OF INCANDESCENT Lamps, 
--Mr. Arthur J. Newell, of Holyoke, Mass., states 
that there has been brought to his notice the 
peculiar action of an incandescent lamp in one of 
the paper mills in this city, and, believing that 
there has been nothing of the kind in print before, 
he sends the facts to the Electrical World, think- 
ing that it may be of interest to some of its 
readers, and that it may possibly bring out some- 
thing of interest to all, The lamp is suspended 
in front of a calender at the end of a machine, 
and the trouble is that the lamp will not burn its 
guaranteed life, but gives out after a run of from 
thirty-six to forty-eight hours. It was at first 
thought that a bad joint might vary the resist- 
ance in the circuit, and thus shorten the life of 
the lamp; but upon examination the joints were 
found to be well soldered, and no chance for 
trouble showed there. The socket has been 
changed, with no effect, which proves that a poor 
fit in the socket could not be the difficulty. In 
fact, the lamp shows no change of candle-power 
while burning, which indicates that the short life 
cannot be the result of a varying resistance in the 
circuit. The lamp does not burn above its normal 
candle-power while it lasts, and it cannot receive 
too high a potential, as it is the last on the line, 
there being seven or eight nearer the machine 
which burn all right. The theory which Mr. 
Newell has as to the cause is based upon this fact: 
—At the point where the light hangs the atmo- 
sphere is charged with static electricity, which is 
generated while the paper is being calendered. 
The explanation, then, is that the static charge 
disintegrates the filament and thus shortens the 
life of the lamp. In support of this theory may 
be cited two facts: That when the light is hung 
away from the charged atmosphere it burns its 
full life, and that this is also the case when a 
paper is being made that requires steam in finish- 
ing, which prevents the atmosphere from becoming 
highly charged. The question is, How does the 
static electricity affect the filament ? 





THE PATENT JOURNAL. 
Condensed from the wy nd the Commissioners of 





Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics, 
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ih. Receirr and Recorp Books, H. Loewenbach, 
01 


mdon. 

14,296. Razor Strorrinc Macuing, H. Dalgety, East 
Dulwich. 

14,297. Maxine Cicars, C. L. Driefer and C. D. Shaw, 
Canada. 


14,298. Orne Stamp, J. Harris-James, Cornwall. 

14,299. SepaRaTina Ores from Ganouz, J. Harris- 
James, Cornw: 

14,300, LEveLLING Coat in Surps, C. Sanders, Bristol. 

14,801. MetaLiic Cans, Boxes, &c., J. Kenyon, Man- 
chester. 

14,302, Steam Hammers, A. Taylor, Sheffield. 

14,303, Finisoina Woven Fasrics, C. Wood, Manches- 
ter. 

14,304. Srockine, H. W. Tyler, Bristol. 

14,305. Borrke Necks and Stoppers, R. Johnson, 


pe: Ww. 
a ConFECTIONERY and Biscuits, J. Adair, Water- 


ord. 

14,307. Or Lamps and Lamp Stoves, &., G. Roby, 
Bolton. 

14,308. Wap Sockets, J. Watts, Bristol. 

14,309. Starntinc Tramcars, J, Leach and W. V. Hirst, 
Sheffield. 

“— Arr PROPELLER, F. W. Richardson, West Har- 


lepoo! 

14,311. PortaBLe Lapper CaRRIAGE, J. Kelly, Winch- 
more 

14,312. ARTIFICIALLY Hatcu1inG Pouttry, W. H. Butlin, 


ndon, 

14,313. VeLocrrepes, C. P. Byrne, London, and F. T. 
Haisman, Hanwell. 

14,314. Sarery Letrer-Box, R. V. Williamson, London. 

14,315. VeLocipepeEs, C. P. Byrne, London, and F, T. 
Haisman, Hanwell. 

14,316. Buckie for Harness, F. P. Warren and M. L. 
Sparkes, C m. 

a Pree Wrencu, J. Frayn and G. H. Goodyear, 


ymou 
14,318. Bicycies and Tricycies, C. H. Brampton, Bir- 
mingham. 


14,319. CoLtars, G. Y. Ashwell, London. 

eS Saree Borer Stays, &., J. C. Park, 
mdon. 

14,821. Pocket Compass, W. H. Kent, London. 

14,322. Batrery for E.Lectric Lioutina, 8. Miller, 


mdon. 
14,828. SoLution for GaLvanic Batrerres, 8, Miller, 


ndon, 
14,324. Meruops of Recorpine, J. Gordon, jun., 
London. 
14,325. ANEMOMETERS, J. Gordon, jun., Londcn. 
14,326. Surps’ Loos, J. Gordon, jun., London. 
1 Construction of Batus, A. Hutchison, Lon- 


on. 

14,328. Makino Vineaar, J. C. Shears and A. Manbré, 
sen., London. 

14,329. Fixinc Parts of Boors, J. Wedderburn, 
London. 

14,330. Bett, C. Frisch, Croydon. 

14,331. Manuracture of Leap from Ores, H. Have- 
mann, London. 

14,882. Harpenrnc and TemMperinc STEEL, H. W. 
Wallis, London. 

14,383. Manuracture of Acetic Acip, M. Cannon, 
London. 

14,334. Measurina Distances, C. Préckl and F. For- 
telka, London. 

=. Exevators, T. P. Ford and W. A. Gibson, 

mdon. 

14,336. CaLoric ENGINE, C. Wells, London. 

14,337. Screw PRoPpEeLLERs, C. Wells and C. J. R. Stir- 
ling, London. 

14,338. VentiLators, W. Wilkie.—(J. P. Black, New 
Zealand.) 

—_ Sarety Locks for Sxop, &c., Doors, W. Leigh, 


London. 

14,340. TreatiInc SewaceE, J. C. Newbery and C. T. J. 
Vautin, London. 

14,341. S—eparatinc CLayey Matrers from Liqutps, J. 
C. Newbery and C. T. J. Vautin, London. 

14,342. Station Gas Governors, &c., J. K, Bartlett, 


London. 

14,843. MusicaL InstRuMENTS, R. Haddan.—(R. Héindel, 
Germany.) 

14,344. DinneR Piates, E. Austin, London. 

14,345. Borrie Rack, F. J. Griffin, London. 

14,346. Dverne Frsrovus MaTeria.s, J. and R. Rhodes, 
London. 

14,847. Monocycte, J. C. Burn, jun., London. 

14,348. VaLtve Gear, &., O. Imray.—(F. C. Glaser, 
Germany.) 

14,349. Gas, &c., Encrnes, C. D. Abel.--(The Gas 
Motoren Fabrik Deutz, Germany.) 

14,350. Domestic Fire-escares, E. Towndrow, London. 

14,351. Topacco Pires, B. Wood, London. 

14,352. SHADE-HOLDERS for Or, Lamps, P. Davis, 


mdon. 
6th October, 1888. 


14,353. ALIZARINE BuivEs, J. Y. Johnson.—{ The Badische 
Anilin and Soda Fabrik, Germany.) 
14,354. Cows, H. 8., J. H., and G. 8. F. Edwards, 


mdon, 

14,855. CasE Fastener, W. M. Hector and L. W. 
Shedden, London. 

14,356. Lamp for BuRNING MINERAL O1Ls, B. Dobbs, 
London. 

—, Rivettinc Jornts of VeEsseLs, W. Skaife, 

mdon. 

14,858. Stow Compustion Stoves, W. Bishop, London. 

14,359. Friction CLutcu Putieys, W. P. Thompson.— 
(A. P. Kjoller, United States.) 

14,360. Dryinc, &c., Woot, W. H. Preston and A. 
Torpey, Liverpool. 

14,361. Borers, W. H. Wood and A. W. Turner, Bir- 


mingham, 

14,362, Levettinc Suarts of Looms for Weavine, T. 
Kershaw and Messrs. Pearson and Spurr, London. 
14,868. Heatine Arr, B. H. Thwaite and 8. Knowles, 

Manchester. 
14,364. Sitent Door Fastener, F. M. Rogers.—(S. 
Reid, New Zealand.) 
14,365. Smoke ConsuMERs, G. F. Tinkham, Manchester. 
14,366. CarriaGE Seats, J. Drysdale, Newcastle-on- 


'yne. 

14,367. Harmonium, J. H. Abel, London. 

14,368. FisHine Rops, C. Playfair, Belfast. 

14,369. Pickers for Looms, J. Greenwood, Manchester. 

14,370. AUTOMATICALLY Stoppine Looms, J. W. and B. 
H. M. Worswick, Padiham. 

14,371. LUBRICATOR for MuLe Sprnnine Bearines, T. 


orp, ire. 

14,372. Brake, J. Moseley, Pontnewyndd. 

14,878. Osrarntnc Sounpine ExXpepitiousty in 
SHALLOW WATER from a Movine Vessel, J. Joly, 
Dublin. 

= Sreerine Surps, T. M. Grant and A. Kelly, 

ow 


jasgow. 

14,375. ArtiriciaL Sponces, A. E. Prockter, London. 

14,376. Looms for Weavina, J. 8. Smith, Manchester. 

14,377. OperatinG Fastentnos for Exit Doors, J. 
Kaye, Bradford. 

14,378. VELocIPEDE Bat Pepa Puates, J. 8. Edge, 
jun., Birmingham. 

14,379. Steam Cookers, G. J. Hutchings, London. 

14,380. AsBestos FERRULEs, W. Woodruff, Dover. 

14,381. Vatve Gear, A. G. Mumford and J. Dalby, 


ndon, 
14,382. OPENING and CLosinc Sxy.icuts, T. Dalton, 
ndaon, 
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14,383. Exectric Switcs, J. Hauser, London. 

14,384. Carriacss, R. H. Ridges, London. 

14,385. TreatTMeNT of PHospHoretic Siac, M. Rey- 
mondier, London. 

14,386. Fastentnes of Tres and Bows, 8. Roake, 


on. 

14,387. Apparatus for MeasuRiNne Liquips, W. Barnes, 
ndon. 

14,388. Brakes for Sreamsuips, &c., H. K. Toll, 


mdon. 

14,389. Comprnep ENveLope and Paper, R. C. W. 
Maltby, London. 

14,390. Fastenrne for Boots and SHors, E. Church, 
Beckenham. 

14,391. SunsHaDE or UMBRELLA HanDigs, R. Cripps, 
London. 

14,392. Decoration of Certincs, A. W. Noad, London. 

14,393. CHILpDREN’s CarRiaces, &c., J. Smithers, 
Kingston-on-Thames. 

14,394. Furnaces for Heatine Pots, &c., W. G. Forster, 
London. 

14,395. Footstoo.s, J. Deam, Llanfyllin. 

14,396. Broom Rack, T. 8. Lyon, London. 

14,397. Separatine Ores, J. G. Landstrém, London. 

14,398. Compinep Kyuire and Spoon, A. Ullrich, 

mdon. 

14,399. Bouquets, Wreatus, &., E. Smith, Man- 
chester. 

_ Gotp and Sitver Orgs, H. Hutchinson, 


mdon. 
14,401. Motive Power Enoixes, C. E. Hearson, 


mdon. 

14,402. Sasn Fasteners, E. Edwards, London. 

14,403. Bertus for Suips, J. O. Holt and F. Venton, 
London. 


Sth October, 1888. 


14,404. Tgacninc Waritine and Drawinec, M. Moore, 
London. 

14,405. Gas Burners, J. M. Wilkinson and G. Upton, 
Birmingham. 

14,406. Venicies, J. W. Hinchley, W. Woollason, and 
J. W. Hinchley, Lincoln. 

14,407. WeicHinc Macurnes, M. Settle, Manchester. 

14,408, Cueck Vatve, A. Jackson, West Hartlepool. 

—, Catcuinec Crass or Lossters, A. Flick, Nova 


tia. 

14,410. Carpets, T. F., and A. Naylor, and F. B. 
Fawcett, Kidderminster. 

14,411. Metatiic Wire Aspestos, H. P. Bailey, 
Newcastle-upon-Tyne. 

14,412. Srartinc Gear for Tram-cars, &., A. M. 
Vereker and 8. M. Yeates, Dublin. 

14,413. Brrtinc or Trrisc Frinogs, J. M. Collins, 
Bridgeton. 

14,414. Apvertisinc, W. H. Douglas, Stourbridge. 

— CircuLation of Steam, C. E. Basevi, Chelten- 


m. 

14,416. Portaste Gas Lamp, H. D. Fitzpatrick and 
G. Rose, Glasgow. 

14,417. Coat Cottar Sprine, J. Longley.—(—— 
Stone, America.) 

14,418. LicnTisc Srtaruicnts, A. Ransford, Man- 
chester. 

14,419. Lge Lips or Storrers for Cans, J. Wilson, 


eighley. 

14,420. Firower Hoiper, A. Outram and Captain 
Maxwell, London. 

14,421. Pocket THeRMometers, W. J. Higginbotham. 
(B. Renshaw, Australia.) 

14,422. Stoves, J. W. B. Wright, London. 

14,423. Ventitator, H. Metcalf, London. 

14,424. CarTRIpGE Case, H. Utendoerffer, London. 

14,425. Topacco Stoppers, C. 8. Snell, Cornwall. 

14,426. Ececrricat Connection, C. 8. Snell, Cornwall. 

14,427. VeLocipepes, W. Phillips and R. W. Smith, 
London. ‘ 

14,428. Rim Putieys, &c.,C. W. Maclean and J. R. 

Hubbard, London. 

14,429, VeHicLes, J. Robertson, London. 

14,430. Wrist Currs, G. H. Kinsey, London. 

14,431. Buryine Liquip Hypro-carBons, N, Nicoll, 
London. 

14,432. Furnaces, J. Eorn, London. 

11,433. Harvester Brypers, A. J. Boult.—{F. D. and 
J. &. Mercer, Canada.) 

14,434. Knittinc Frames, J. A. Barfoot, London. 

14,435. AmatcaMaTiInG Go.p, J. R. R. Yeats, London. 

14,436. Hay Press, W. 8. uel, London. 

14,437. Removine Dust, &c., from Roaps, J. Warner, 
London. 

14,438. Sarery Treap for Steps, 8S. A. Smith, 


mdon. 
14,439. Sarery Sasz Wurxpow-FramMe, F. Simpkin, 
mdon. 
14,440. Comsrsep Boa and Murr, P. Norden, London. 
14.441. TREATMENT of INGRowiNG Nal1xs, W. Fursten- 
berg, London. 
14,442. Azo-pye Srurrs, B. Willcox.—(Farbenfabriken 
vormals Friedrich Bayer and Co., Germany.) 
a: ~~ gaa canal Acips, H. Baum, 
mdon. 
14.444. Darninc Macuines, A. Helwig, London. 
14,445. Extraction of ALUMINIUM, P. Marino, London. 


9th October, 1888, 
14,446. Rartway Carriaces, &c., J. T. Goodfellow, 
London 


14,447. Sea-ortinc ProvectiLe, A. H Walker, London. 

14,448. Compressine Gas, L. Block, London. 

14,449. Licut Exciuper for Dark Suipes, W. J. Smith, 
Birmingham. 

14,450. Dousie-actinc Pump, J. J. Pearson and T. H. 
Taylor, Newcastle-on-Tyne. 

14,451. Soxrtaires, &c., T. Morton, Birmingham. 

14,452. Tea or other Hers Inrusen, F. E. V. Taylor, 


irmingham. 

14,453. SHeer Suears, C. Burgon and T. Oakley, 

Sheffield. 

14,454. Rain Trovcns for Roors, B. Talbot, jun., 
Wellington. 

14,455. Swivet Kyos for WatcH Penpants, &c., F. L. 
Turner, Birmingham. 

14,456. TeLemotor Arraratvs, A. B. Brown, Glasgow. 

14,457. Markine Ink for FLannets, D. Doyle, Cork. 

14,458. SuurrLe Carriers, J. M. Sellers, Keighley. 

14,459. Eco Savinc while Bortixc, W. Dickson, Not- 
tingham. 

14,460. HorsesHogs, A. Jayes, Leicester. 

14,461. Paper Cures, W. W. Beaumont, London. 

14,462. Borrnc Ruppers of Vesseis, P. Robertson, 
Johnstone. 

14,463. Storrers for Borries, P. and T. Murphy, 
Clonmel. 

14,464. MULTIFOLD-POWER Hypravutic Press, W. 8. 
Shreeve, Shrewley. 

14,465. Lamps, T. and J. H. Flood and A. A. Dorring- 
ton, Longsight. 

14,466. GLass BottLes, 8. Washington, Manchester. 

14,467. Soap, E. Ryan, Dublin. 

14,468. Gic and Cas Harness Sapp.es, T. Wincer, Bir- 
mingham. 

14,469. Batcnine of Fiax, J. Morison, Glasgow. 

14,470. Stanp to be used when Uncorkino Bott.es, R. 
C. and W. H. Mann, London. 

14,471. FitTER1Nc Meprums, J. C. Thresh, Manchester. 

14,472. Gatvanic Action, W. Griffin, Liverpool. 

14,473. Gotp Lrxinos for DentaL Piartes, J. A. Daly, 
London. 

14,474. CrrcuLar Saw Prates, W. H. Singer, London. 

14,475. Toy Picrures, C. Heller, London. 

14,476. BUTTER-WASHING and SEPARATING MACHINES, 
E. G. Hallett, London. 

14,477. NoiseLess ConNEcTION to Rartway Ponts, W. 
Genders, jun., Sheffield. 

14,478. Propuctnc YELLOw CoLourine Matter, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

14,479. CoLtounrnc Matters, J. Y. Johnson.—{ The 
Badische Anilin and Soda Fabrik, Germany.) 

14,480. Copyrsc Writtncs, W. A. Sparrow.—(L. W 
McGeasham, New Zealand.) 





14,481. Wueet, W. A. Sparrow.—(F. Scherji, New 
Zealand. 


14,482. PERAMBULATOR SpriNGs, T. Maddox, London. 

14,483. Locks and Keys, G. Harper, London. 

14,484. Sroprers for Botrirs, &c., J. H. 
London. 

14,485. Steam Borter Furnaces, J. Sawyer, H. B. 
Phillips, and W. Mitchell, London. 

14,486. Storine Spiritvovs Liquips, R. J. Balston, 
London. 

14,487. Wert Bossi, A. Smith, London. 

14,488. Sewine Macurnes, J. Gutmann, London. 

— E.ecrric Licutine, E. R. von Nollendorf, 

mdon. 

14,490. Woop-workinc Macuinges, E. George, New- 
castle-on-Tyne. 

14,491. Makrneo Bricks, W. Sayer, London. 

14,492. Exvecrricat Sienauuine, J. B. Sutherland, 


Evans, 


London. 

14,493. Waeets for Rartway and other VEHICLEs, 
J. Munton, London. 

14,494. Boots and Saors, H. H. Lake.—(C. T. Wood, 
United States.) 

14,495. Fixrnc AXLe Boxes in the Huss of CarriaGE 
Wuexe ts, W. C. Abell, London. 

14,496. PorTIERE or Door CurTArn Rops, R. Mansell, 
London. 

14,497. STRAIGHTENING and PolisHinc Mera. Suarts, 
W. A. McCool, London. 

14,498. Maxine Hotiow Articies from Woop Putp, 
F. Hughes.—{ The Indurated Fire Co., United States.) 

14,499. Evecrric Licat Switcres, H. Swan, London. 

14,500. Fittinc Borries with Liquips, W. Burley, 


mdon. 
14,501. Avromatic Detivery of Liqurips, G. Lawrence, 
ndon, 
14,502. Strrcnrne Fasric for ORNAMENTATION, E. 8. B. 
Boys-Tombs, London. 
14,503. InKstTanps, &c., J. Stevenson.—(E. H. Grasset, 


Paris.) 

14,504. Ratrpway CHarr, W. Stevens and J. Peace, 
East Greenwich. 

14,505. Seats for Doc Carts, P. P. Alexander, London. 

14,506. TorLeT Mrrror and Bracket, A. M. Hughes, 
London. 

14,507. Ctora Rucs, G. H. Jessop, Huddersfield. 

14,508. Letrer Boxes, W. Wicek, J. N. Miiller, and 
M. Kelz, London. 

14,509. CLorHes Props, L. E. Friend, London. 

14,510. Gas, J. De Brouwer, London. 

14,511. Mixtne Dritis, W. H. Jenkins, London. 

14,512. Propuction of ALUMINIUM, N. Lebedeff, 


14,513. Drivinc Gear for Sewinc Macuines, A. F. 
Wileman, London. 

a Pius or Cur Pitre Fasrics, J. Lewisohn, 

mdon. 

14,515. Pier Jomts, J. Latta and A. Tribout, London. 

14,516. THERMOMETERS, H. A. Hotblack, London. 

14,517. Drawinc of Metas, W. A. McCool, London. 

14,518. Lips for Borries, Jars, &c., J. Boyd, London. 

14,519. Domestic and other REFRIGERATORS, 
Butcher, London. 

14,520. Screw PRoPe.ier, W. Gardiner, London. 

14,521. Fastentnc for Boot Laces, G. R. Reed, London. 

14,522. Gatvanic Batreriss, D. Humphreys, London. 

14,523. VeLocipEepes, R. Goldschmidt, London. 

14,524. Roratine Motion by Ixvisiste Moror, R. 
Aubrey, London. 

14,525. Maxine ImpLeMENTs having Curtinc Eposs, 
J. Hooper and T. Clark, London. 

14,526. TreaTInG OIL-BEARING Susstances, W. P. 
ig ey Crawford, United States.) 

14,527. Biscurt, &c., Boxes, W. P. Thompson.—(A. F. 
Fitz-Gerald, United States. 

14,528. Post Carns, J. H. tman, Liverpool. 

14,529. TypErounDING Macuuines, W. P. Thompson.— 
(F. Keehn, United States.) 

14,530. Economisinc WaTER in Lirts, E. 8. Prentice, 


mdon. 
my om RoiuneG Mixus, C. M. Linley and J. Biggs, 
mdon. 
14,532. Smoxine Pipes, F. Jewell, London. 
14,533. CatcuLaTinc Macuines, A. J. Boult.—(W. 
Briickner and 0. Biittner, Germany.) 
14,534. AUTOMATICALLY PropucING StTRipepD and 
CHECKERED Fasric on the Frence Circucar Loom, 
E. C, Frenzel, London. 


10th October, 1888. 


14,535. Lire-arm for Excrves or Tram-cars, J. H. 
wson, London. 

14,536. Movu.ps for Presstnoe Bricks, &c., E. W. Stead, 
London. 

14,537. Canp.estick, J. H. Plant, Dudley. 

14,538. Break SHoes or Surprers, C. H. Bennett, 
Sheffield. 

14,539. EARTHENWARE TILEs, T. Stephenson, Halifax. 

14,540. ScaLte Inpicator for Pianos, &c., J. Gladney. 
+H. Ingham, New South Wales.) 

14,541. Stoppers for Botries, G. F. and C, L. Hamp- 
son, Manchester. 

14,542. Evectric, &c., Betis, R. W. H. Newington, 

iswick 

14,543. Case for Umpre.ras, &c., G. Kingdon and J. 
Buckland, Taunton. 

14,544. Stoprerine Ag, &c., Botties, J. W. Stott 
and J. W. Ashton, Oldham. 

14,545. Saurrer for PyHorocrapsic Apparatus, H. 
Herbert, London. 

14,546. PHotocrapay, H. Herbert, London. 

14,547. Keyiess Lock, W. Parry, jun.,and R. Griffith, 


r. 
14,548. Apparatus for OpeninG Switcues, 8, Timbrell, 
‘ow. 
14,549. Fosisnine Fitirixes in Teets, H. 8. Burton, 
Oxford. 


14,550. Mixers’ Toots, H. Walker and H. Shrewsbury, 
South Normanton. 
14,551. PortaBLe Copyrya Presses, W. Ireland, 


Glasgow. 
14,552. Foo Sicnaus for Raitways, E. Holt, Man- 


chester. 

— Sprinos of Basstnetres, &c., H. Keats and Co., 

gham. 

14,554. Lace Net, J. Taylor, Nottingham. 

14,555. Starnine, &c., MaRBLE or other Stones, G. T. 
Barlow, Lytham. 

14,556. Carpinc Enotnes, J. Edge, Liverpool. 

14 557. Makino PerroraTep Biocks of Coat Dust, 

. ender, Beverley. 

14,558. Waxi Tanks, R. C. Sayer, Bristol. 

14,559. WinpcLass Corkscrew, W. Burgess, Brighton. 

14,560. Fotpine Dress Sranps, &c., R. Raffety, 
London. 

14,561. Axies, J. Wild, London. 

14,562. GLtopes for Gasa.iers, A. Fox, London. 

14,563. Fitrertne, &c., Lime Mop, &c., G. H. Bolton 
and T. A. Bullongh, Liverpool. 

14,564. Pranorortes, W. H. Davies, Liverpool. 

14,565. Switce-Boxes, R. C. Rapier, London. 

14,566. Comps and Carriaces for Twist Lace Ma- 
catnes, G. Mason, London. 

14,567. Stanps for Puotocrapus, &c., H. Ringwood, 


mdon. 

14,568. Securtnc Correr Dam Rupsex to Teeth, J. L. 

Williams, don. 

14,569. Exastic Stockines, J. H. R. Huppelsberg, 
London. 

14,570. Boots and SHors, W. Armes, London. 

14,571. Propecier for Suips, H. Petersen, London. 

14,572. Screw-cuttine Stock, G. Warsop and W. Hors- 
field, London. 

14,573. Corree and other Pots, N. Frére.—(P. A. 
Moreaux, sen., France.) 

14,574. ADJUSTABLE GRILL, N. Frere, London. 

14,575. Coke Ovens, H. H. Leigh.—(T7. von Bauer, Ger- 
many. 

14,576. Ps for Dryinc-Lines, J. Connell, London. 

14,577. Guoves, O. Mehlhorn, London. 

—. Apparatus for Makino Inrvusions, J. Childs, 

ondon. 


— Avrtomatic Sicuts for Guns, W. Anderson, 


mdon. 

14 moa CHuANGE-Givinc Apparatus, I, E. Clifford, 

mdon. 

14,581. Suprortinc Hus Lamps for Bicycies, &c., 
B. T. Ord, London. 

14,582. Furnaces, C. Allen, J. Clark, and W. G. Dick- 
son, London. 

14,583, Currine Grass, G. F. Hammond, London, 

14,584. VeLocipepes, E. C. F. Otto, London. 

14,585. Fire-ticnter, W. M. Johnsen and J. Jérgen- 
sen.—{ Traforddlingsaktiebolaget Victoria Nykoping, 
Sweden.) 

14,586. Lastinc Boots and Ssogs, A. E. Stirckler, 

ndon, 
11th October, 1888. 
14,587. Winpow Sasues, I. Kirkbride, London, 
14,588. Drivina WasHine Macuine, F. C, J. Burrell, 


London. 

14,589. Boots, &c., W. B. Maxfield and T. Shimeld, 
Leicester. 

— Sreerinc Apparatus for Surps, J. H. Milne, 


iw. 
14,591. Sauces and Conpiments, L. E. Blackwell, 


London. 
14,592. Writinc and other Pens, J. T. Steen.—(J/. J. 
Macky, New Zealand.) 
—. Pristine Macuines, J. A. Berly.—(F. Tiquet, 
Ce 


nee. 

14,594. Inxstanps, W. Jarvis, Banbury. 

14,595, Cumney Tors, W. Jarvis, Banbury. 

14,596 Crown Sprinc Hince, R. T. McKeeman and 
8. H. Pillar, Dublin. 

14,597. ANNEALING Wire, A. W. Brewtnall, Man- 


ng! . 

14,599. Preventinc Incrustation in Boirers. 8. 
Binks. +(J. Binks, United States.) 

14,600. Cores of Execrric Beis, G. H. Bassano, 


Derby. 
14.601. Fintrer Jars, &c., W. M. Radcliffe, Wolver- 
hampto 


pton. 

14,602. Breech MecuanisM for OnDNaANCcE, J. Fielding, 
Gloucester. 

14,603. Macurnes for the Manuracture of Paper, &c., 
A. B. Webb and J. Watson, Manchester. 

14,604. Arracuine Frre-rron Rests to Fenpers, W. 
Eaves, Birmingham. 

14,605. Putieys, A. Higginson, Liverpool. 

14,606. Dyetne and Wasuino Hats, &c., T. Wareham, 
Manchester. 

14,607. Connectinc the Enps of Matrress Frames, 
&c., I. Chorlton and G. L. Scott, Manchester. 

— Boxes, &c., W. Quine, jun., Douglas, Isle of 

an. 


14,609. Fotprne TaB.es, J. Craig, Port Glasgow. 

14,610. Arriat Locomotion, J. Monteith, Glasgow. 

14 611. Drivine Evecrric Rartway Cars, J. Monteith, 
Glasgow. 

——. Marine TELPHERAGE System, J. Monteith, 


iw. 
14,613. Carvine Corks, C. Ibbotson, Sheffield. 
14,614. INTERNAL Combustion Heat Encings, E. R. 
Royston, London. 
14,615. Caatk Ho.tper, W. Dirge, London. 
14,616. Cenrrirucat Pumps, M. Hecking, London. 
14,617. Dryine and Cieaninc Woot, A. Torpey, Liver- 


poo! 
14,618. Suroica, Exastic Fasrics, W. Keywood, 


mdon. 

14,619. Castine ArticLes of Potrery, D. Chapman, 
London. 

14,620. Sxirts of Lapies' Dresses, O. F. Viola, 
London. 

14,621. Tents, L. G. Ryland.—(H. G. Ryland, India.) 

14,622. Resistance for ELecrricaL CuRRENTs, E. G. 

ven, London. 
14,623. Securinc Buttons, Knoss, &c., J. Tourtel, 
ichmond. 
——. Counter for Waist, &c., G. Wright and Co., 


mdon. 
14,625. PortaBLe MecHANICAL Fountains, W. Britain, 


ndaon. 
14,626. Securtnc Toors, A. C. Treadaway and A. G. 
Boutcher, Bourne End. 
14,627. Hotper for Reis, The Société Gerardot Freres, 
London. 
14,628. Water Taps, W. Shelley, London. 
ed for CornrucaTep Roorine, W. Lorenz, 
ndon. 
., Oxstarntnc Motive Power, P. de Susini, 
mdon. 
14,631. Piastic Composrtions, J. R. Thame and T. 
Griffiths, London. 
14,632. Currinc CrrcuLaR Hotes, &c., A. Blechynden, 


ndon. 
14,633. METALLIC or NON-METALLIC Sprinos, E. Ciotti, 
London. 
14,634. Gas-HEATED Hot-pLates for Cooxine, M. M. 
Brophy, London. 
14,635. Makrne Boots and Snogs, H. B. Livingston, 
mdon. 
14,636. ManuracturE of Pou.eys, &c., A. B. Perkins, 
nmdaon. 
14,637. Raitway Sienaxs, 8. T. Dutton and H. J. Pryce, 
Lond 


ndon. 

14,638. Gas Meters, C. Willson and G. Roberts, 
Grimsby. 

14,639. Hotpinc Piates and Disues, R. J. Martyn, 
London. 

14,640. Exorves, H. Grafton, London. 

14,641. Workinc Gowns, J. Rogerson and A. Downie, 


London. 
14,642. Gases, E. B. Ellice-Clark and L. Chapman, 
Lo 


nmdon, 
14,643. Makina Paper, I. 8S. and J. T. McDougall, 

London. 
oo CrvciBtes, MELTING-pots, &c., J. Hamblet, 

mdon. 
14,645. Metatitic Cots, J. Taunton and H. Ferrer, 


ndon 

14,646. Ancuors, H. P. Parkes and J. Hartness, 
London. 

14,647. Hawse-pives, H. P. Parkes and J. G. R. Hart- 
ness, London. 

14,648. ConrroLitinc Supp.y of Gas, J. Thorn and H. 
Shapcott, London. 

14,649. Cover for Stark Carpets, &c., H. Hambidge, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 
385,425. Steam Generator, 0. B. Peck, Chicago, Il. 


—Filed September 26th, 1887. 
Claim.—The process of generating steam which 


385,425] 
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consists in bringing water and heated slag in contact 
in a steam-tight receptacle, substantially as described. 





385,505. Pires Wrencu, B. F. Chappell, South Wind- 
ham, Conn.—Filed October 14th, 1886. 

Claim.—{1) The improved pipe wrench herein de- 
scribed, consisting of a handle having two jaws formed 
on it, the upper jaw having a recess presenting a lon, 
—_ nA —_ 4 oe PR a curv: 
wedge d, grooved an loosely recess, and 
the pin e, for the purpose described, in combination 
with the flat-faced jaw c, all constructed and adapted 
to operate substantially as described. (2) A pipe 


- 











wrench having a recessed upper jaw throated, as de- 
scribed, in combination with a curved wedge portion 
having teeth pitched toward the handle and loosely 
held in the recess of said upper jaw. (8) The com- 
bination, with a bill-mouth wrench, of a slip jaw 
having teeth backwardly pitched and grooved, as de- 
scribed, and a pin connecting this jaw to the upper 
integral bill of the wrench. 


$85,616. Apparatus ror GaLvanisinc METALS, R. 
Grey, Struther’s, Ohio.—Filed June 28rd, 1887. 
Claim.—The combination, with the regularly-curved 
melting pot, the flux receptacle at one end of said pot 
V, open at top and bottom, and the grease-box at the 
—— end of the melting pot, provided with the 
rollers and operating mechanism whereby the plates 
























































are drawn out of the machine, of the ly-curved 
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guide frame P within the melting pot, composed of 
the larly-curved upper and lower bars 8, the side 
walls ond the transverse bolts T, the said frame P 
having its larger end under the receptacle V and its 
smaller end under the grease-box, the upper and 
lower bars 8 converging toward said box, substantially 
as specified. 


885,759. Drepornc Macuine, 8. N. Knight and J. P. 
Lambing, lone, Cal.—Filed November 25th, 1887. 

Claim.—(1) The spherical sections having their bases 
hinged to a circular ring and their points presented 
downward, so as to cluse about the hinges and form a 
hollow hemispherical bucket, in combination with a 
pressure cylinder supported vertically above the centre 
of the by brace-rods therefrom, a piston and 
piston-rod operating within said cylinder, and links or 
rods connecting said piston with the bucket sections, 
so that they may be — and closed by the move- 
ment of the piston, substantially as h described. 
(2) The circle or ring having the spherical segmental 
bucket sections hinged to it, the central vertical 
cylinder supported above the ring by brace-rods there- 
from, the piston-rod actuated by the piston within the 





cylinder and having a yoke at its lower end, and 
guides therefor, in combination with the hinged links 
or ting-rods I, ting said yoke with the 
bucket sections, substantially as herein described. 
(3) The spherical seg tal bucket secti 
the ring or circle, the cylinder sup 
above the centre of said ring or circle and having the 
a on and piston-rod, in combination with the jointed 

ks or rods connecting said piston-rod with the 
bucket sections, and brace-rods L, extending from the 
upper part of the bucket to the joints K of the links, 
substantially as herein described. 














Erps’s Cocoa.—GRATEFUL aND ComForTING.—"‘ By & 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected oa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
SS, built up until neem. enough to resist every 

ndency to disease. Hundreds of subtle maladies are 
floa’ around us ready to attack wherever there is a 
weak point. We mer | escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a 

roperly nourished frame.’ — Civil Service Gazette. 
+ e simply with boiling water or milk. Sold only 
in packets, by grocers, labelled—‘‘ James Epps & Co. 

‘omeopathic Chemists, London.” Also makers of 
Epps’s Afternoon Chocolate Essence.—[ADVT.] 
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EXPERIMENTAL DETERMINATIONS OF THE 
RESULTS OF THE WORKING OF A NEW 
FAN (CAPELL) AND THE CONSEQUENCES 
DEDUCED FROM THESE RESULTS. 

By Mons, H. Bocuet, Inspector-General of Mines, Paris, 
No. I 


1, A new English fan called Capell, from the name of 
its author, having been reported to me as producing upon 
the air entering into it by aspiration a work more or oe 
greater than the water force spent in turning it, a result 
coming out in a table which had been given me as having 
been made by Mr. D. K. Clark, M. Inst. C.E., who 
explained this result by saying that the velocity of exit of 
the air being less than the velocity of entry, that there 
ought to be in the body of the fan a peewee of a por- 
tion of the vis viva of the entering air which could explain 
the phenomenon, paradoxical in appearance, but only in 
appearance, and at first sight. The same result having 
come out in a course of tests made by a young engineer 
of the Cail Company, Paris, and a request having been 
conveyed to me to experiment in my turn on the Capell 
fan, 1 decided to do so. 

2. I chose, amongst several fans all of the same type, 
which were at the Cail Company’s works, the largest, an ex- 
haust fan, open running, with a single inlet. I give in the 
peers. “pes table the Po results at which I 
arrived while operating with the greatest care and exacti- 
tude I could possibly use. I will now explain with all the 
details that seem to me necessary how I proceeded. 

3. Naturally wishing to operate with the greatest exac- 





Results of Trials made with a Capell Exhaust Fan (Open Running) with Single Inlet 500mm. diameter. 
25° Centigrade (from 20° to 30°), and Barometric Mean Pressure of 0°760m. of Mercury. 


1, Number of turns per minute... 


2. Peripheral velocity in metres per second ... 

With a cylindrical adjutage before the inlet of the same diameter as 
air flowing without obstruction, and completely open :— 

3. Motor force on the axle of the fan in horse-power.., 


4, Mean depression, a 0°025m. (interior measure) of the entrance of the) 

adjutage, or inlet tube of the same size as the inlet and placed before | | 
[Note.—The de- | 27 (|= «(88 52 | 67 84 
pression at the different points of this entry varied in proportions | 


it; length of tube, 3 m., in millimetres of water. 


which reached rather more than 2 to 1] 


5. Volume of air exhausted through the inlet per minute in cubic metres ...; 209 


produced, and are perhaps represented very nearly by 
the formule which I have given in the accompanying 
tables. 


DETERMINATION OF RESULTS, 


8. To determine the results in water gauge produced, 
in volume of air exhausted, and in work done, I wished 
to take account, to obtain the greatest possible exactitude, 
that the velocity with which the air exhausted enters in 
the fan is not the same at all points of its entry, and that, 
in consequence, the water gauge, which at this entry is 
motor in effect, ought also to vary from one point to 
another on its surface; and consequently, to determine 
the volume of air exhausted through the inlet, and the 
work done—or the half vis xiva—of this air, it was neces- 
sary to determine, not, as has been usual, a taken-for- 
granted mean velocity or a taken-for-granted mean water 
gauge, obtained by processes which seemed to me not to 
give results sufficiently certain, but rather by the inte- 

rals of the elements of these quantities in all the points 
in the inlet tube; and for this to determine the laws of 
variation, in this surface, or area, of the velocity of the 
air and of its water gauge. 

9. I could not hope to succeed in this in the surface 
itself of the inlet, on account of the bearings of the 
axle of the fan and the webs which destroyed the 
symmetry of the space around the centre. I therefore 
had a cylindrical tube in thin sheet iron fitted to the 
inlet, of the same diameter as the inlet, and this 
tube was air-tight for its whole length, and large enough 
for the entry of the air at its end to be in circular form 





Diameter of the Fan Wheel =0°915 m.; width = 0°310 m. 


varies, and with it the water-gauge (motor), and also with 
the temperature, and the pressure of the exterior air, and 
its hygrometric condition, but it is known that these 
variations have no notable effects on fans. 


> Hence, ? Vee being the motor depression of the air 


at the point in question, depression, which I shall repre- 
sent by d, and 2 7, being equal to 6°2832, we can write 
down(a1)T, = 6'2832 (*r.d, V,.cosa, —dr,d, V, and a, 
being the functions of 7 functions, which one must know, 
to determine exactly the work of the air entering the tube 
during the unit of time, or by second of an established 
condition. 

11. The depression §, can be measured in all points by 
a water gauge, but the tube of this water gauge must be 
swept parallel by the film of air, otherwise the water 
gauge indication is greater than, or less than, the real 
depression. 

12. The longitudinal velocity of the air V/, or V, cosa, 
is usually measured by anemometer, but no anemometer 
yet known can measure this longitudinal velocity in one 
place at a time, and consequently cannot serve to deter- 
mine its law of variation at the entrance of an opening of 
a tube of 0°25 radius. 

13. On this account I sought another means, which was 
sufficiently satisfactory, in default of a means approaching 
absolute certainty, to determine in different chosen points 
in the section of the inlet tube this longitudinal velocity 
Vi,, and also the depression §, as exactly as possible, 
whatever was the possible inclination of the film of air in 
the direction of the axis of the cylinder. 


Mean Temperature of Air 





| l 
Speed of rotation. | 


500 | 600 700 | 800 | 900 


Observations, 





| I shall represent by ft. the number of turns in hundreds per minute. 








| 
| 
j 
| 


ia (23°94 m” 28°73 m" 33°52 m"38°31 m"43°10 m” 





the inlet, | | 


0°87 | 1°49 


v 


i 
| 


| | 250 291 332 374 
| | 


6. This volume reduced to 0°, will be in cubic metres ii-este Soh ae | 231 269 306 345 | Vom3s= 
7. Longitudinal velocity (mean) of the air entering in the inlet tube, of the) | | | 
same temperature of 0°, will at 0°025m. of the entrance of thetube>| 16 | 19 22 25°5 | 2 
(interiorly), in cubic metres per second ... ay ast ad ae 8 
8. Work per second of the air at 0°25 m. (interiorly) of its entry into the sa 
SmEOG CUO tn KilogramMCtTTe 4... cee cee sen 000 ate ee ese | 
| 
| | 
9. Work per second of the air discharged from the fan in kilogrammetres... 47 | 81 127 | 192 


Trial of the same fan with the inlet completely closed and no air passing :— 


10. Motor force on the axle of the fan in horse-power... 


11, Depression (called initial) uniform in all the tube at all speeds of rota- ) 


tion in millimetres 


12. Work second of the air coming out of the fan (after entering by the | 


side frames of fan) in kilogrammetres 


titude which was possible to determine the useful effect 

announced as so extraordinary, and also the other results | 
of working of the fan, and having on this account, on the 
one hand, to measure the velocity of the air at entry, 
and, on the other, the depression or water gauge, and in 

addition the motor force expended to produce the rotation; | 
and wishing, moreover, to test the fan independent of the 
machine, more or less good which could be employed to 
turn it ; I tested the motor force on the axle itself of the 
fan by means of asmall dynamometer of rotation—‘e., 
rotary transmission dynamometer—by means of which 
the motor effort was transmitted direct to the axle, and 
which was expressly constructed in the Cail Works for | 
my experiments. 


DETERMINATION OF THE Motor Force. 


4. The indications of the effort applied to the axle itself | 
of the fan by the medium of the dynamometer were taken | 
at will in diagrams which I made it trace, when I 
found by the speed counter—of Biiss—a well-established | 
speed of the fan, and so while one took the diagram of | 
the effort used on the axle another took exactly the speed of 
rotation, not only with the Biiss speed counter, but also | 
with a small hand counter applied to a central hole in the | 





| | 


about its centre, with greater length than was necessary | 


for this purpose. I stopped at a length of tube of 
3 metres, after trying one of 1 metre and another of 


2 metres, having ascertained by preliminary trials that | 


this length of tube did not notably diminish the total 
entry of the air in the face more than that of 1 metre or of 
2 metres, and that consequently it ought not to sensibly 


alter the amount entering the inlet when without a tube | 


before it. Therefore, thanks to the sufficient circular 


| form about the centre of the tube on the inlet, of the 


entry of the air in the tube 3 metres long, one would 
affirm that the work—or the half vis viva—of the air 
entering this tube in the unit of time, or per second of 
a given condition established, work whichI will designate 
by Te was sensibly — 


T. = [cave OT Ve 2 mr. dr, 


r being the distance of a point of the section—circular— 
of the entrance of the tube to the centre of that section, 
a distance varying from 0 to R, radius of the inlet tube— 
equal in this case to 0°25m. V, the velocity established 
at this point, of the film of air which passes it, which is 
sensibly the same in all points of the circumference of the 


| m. mim® = C, 
| + This depression (mean) was produced at all speeds at ‘083 m. (nearly) from 
| | | the periphery of the inlet tube (at 0°025m. from its entrance), or at 4 of its 
diameter measured from this periphery. 


as =t.4 


144 229 342 487 ql quently to its motor work per second; and we have 


So that M5 being, therefore, nil at the inlet, we have 


axle of the fan. 
_5. By means of a great number of tests thus made at | section. 
different speeds, which varied between 560 and 870| V/, is the longitudinal velocity ; that is to say, the 
revolutions per minute, or 27 to 42 metres per second, | projection of the velocity in the direction of the axis | 
of the peripheral speed of the fan, I was able to trace by | of the cylindrical inlet tube, which projection is equal to 
graphic process the arc of the representative curve which | V, cos a,; a, being the angle which the film of air, 
exists between the force-—in horse-power—which had entering by the extremity of the inlet tube in the 
acted on the axle itself of the fan and the speed of | direction of its longitudinal axis, can make at the same 
rotation which resulted. | point, an angle which—as will be shown later on—if it 
6. I did the same with closed inlet, but in this case the | eee been nil around the centre of the tube up to ?R (in- 
speed of rotation only varied from 660 to 773 revolutions | elusive), has been more or less departing from ? R—owing 
per minute, or from 32 to 35 metres per second of | to the vena contracta—but remains sensibly the same in 
peripheral speed in the fan. | all points of the circumference of the radius r at the 


| radius r, but varying with r at all points of the said | 


I shall represent these by V, and we have Vp,” = 4°788t. 





2°36 3°54 5-04 { Sensibly proportional to the cube of speed of rotation. 


ch = O,. 0° 


00687 ; = V3p”. 0°0000627 ; Vem” = Fen! 25°2. 


°05 = V2pm'" 0°0458 = Fi ca . 29°5. 


| (Sensibly proportional to the square of the speed of rotation. 
1 


| § Sensibly proportional to speed of rotation. 
18 aii 3 1°6 


6 = Ven’ 8°69; = 8 nmin 40°6 ; = Fea! . 219. 
te 38°4 = Vem” . 8°02 = 8! m. myn? . 37°55 = F4 ca. 202, 


Vim = te 3°2; = Vp," 0°667 = 3} in. mim? 0°98 7; = Fi ca. 16°8, 
Sensibly proportional to the motor force on the axle of the fan; and conse 


= = 1-29 (at all 


m 


speeds of rotation). 
| 273 «CO —_ proportional to the motor force, and we get z =0°72 (at all speeds 
| j | of rotation). 


| ” 99 | , Still sensibly proportional to the cube of the speed of rotation. 
— | O79 | 1°28 | 188 eee Br0bS6 5 = Vr”. 0000084, 


=Vpm . 


| | f Still sensibly proportional to the square of the speeds of rotation. 
ry YL Bi mm” = 1°26; = V2pm". 0°055; = Fi cn. 53°65 = = 0°83. 


T, 


m 


= 0°37. 


(Signé) H. Bocuet, Inspecteur Général des Mines, Paris. 

14. For the depression §,, if the tube of the water 
gauge, as I have said, is not presented to the film of air, 
so that the section of the opening is exactly parallel with 
it, the indication of the water gauge is either less or 
greater than the true depression; less if the film of air 
makes an acute angle with the inlet tube, greater if it 
makes an obtuse angle. But if the film of air passes 
between two openings parallel to each other of two water- 
| gauge tubes, which are directly opposite each other, and 

then the two water gauges do not give exactly the same 
| indication, we must conclude that the film of air is not 
| parallel with the sections of the tubes which were 
| parallel with each other, and that it makes an angle more 
| or less acute with the entrance of the gauge tube of which 
| the indications is the most feeble, and more or less obtuse 
| with the other. ; 
| 15. In addition to this, if a film of air passes between 
the openings, in right-angled sections, of three tubes con- 
nected with water gauges placed orthogonally with each 
other as three axes of rectangular co-ordinates, we ought 
to have, by designating them 4!, h?, 2°, the heights of the 
manometric columns of each of them. 


() hy = 8 ~ PCV c08 0)? 
es : 

ha =8 - ag" cos «)* 

ae 2 

hs = 5- 9 g (V cos a)? 


(b') and consequently, 


5 
ge a ae eat e 


(b?) for (cos? a, + cos? a, + cos? a; = 1), 


v2 





where V = jf 32 (3d — [hy + he + hs])3 


and for each of the three manometric tubes 


7. The ares of the curves thus obtained showed me 
that the motor force which produced the rotation had | 
sensibly increased, in the case where they correspond, in 
proportion to the cube of the velocity of rotation 





extremity of the inlet tube, at 3 metres distance from 
theinlet. 5, is the weight of a cubic metre of air entering 
past the point in question, weight which should vary with 
the value of r at this point directly the speed of entry 


(b?) Vcosa= af 29 (d ¥ h), 


with 2! @ and /’ h corresponding at each tube. 
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In short, the same 


Cos a = / ad ee en 
NV 3d- (hy + ho + h®) 

16. If, moreover, to one of these three tubes another is 
placed directly opposite, with its section of opening parallel 
to that of the first, the indication of its water gauge, if 
the angle of the film of air to the section of the tube ends, 
parallel with each other, be small, its value will be ex- 
pressed by 

(c) 5+ pd (cos a)?, 


which I call H; so that you will have 4 + H = 28, and 
therefore, 


(c?) 8 


17. We see, then, that the indications of four water 
gauges, of which the sections of the connecting tubes are 
properly placed, can make known, at any point of any 
current of air, the depression, the velocity, and even the 
direction of the velocity of any particular film of this air 
current, and, as a consequence, the work per second of the 
air entering the cylindrical tube placed before the inlet of 
a fan by the formula 


R 9 
(a?) TT. =62832/ 7 % ,/ 29 (,-h,)ar, 
J. V3, 


in which /, is the indication of the water gauge, of which 
the section of the connecting tube opening perpendicular 
to the direction of the longitudinal axis of the cylin- 
drical inlet tube receives the film of air in. such a manner 
that it makes an acute angle with the tube. 

18. As the variations of §,in a fan are insignificant, 
and without notable influence in its work, one can, with- 
out departing from exactness of its results, replace in the 
preceding formula §, by the value of the density of the 
gas exhausted just as it is before the inlet tube, and 
write— 


) T.= 


= 4+8 


27°8 
V8 
My experiments on the Capell fan having been made in a 
dry atmosphere, in which the barometric pressure had 
differed little from 0 m. 769 of mercury, and at a tempera- 
ture which only varied between 20 deg. and 30 deg. 
Centigrade, I have taken for § the value of 1°20, and have, 
as a consequence, adopted the formula— 

(o*) T. = 253. f." £3 ./G, — bh. & 

19. To determine the value of 5, and /, at the different 
points of the entrance of the inlet tube fitted to the inlet 
of the ventilator, I placed at certain fixed intervals, 
suitably chosen between the centre and the periphery of 
the section of the entrance of this inlet tube, the open 
ends of copper tubes of very small diameter in com- 
munication with the water gauges outside. At each 
point in the section one of these openings had its sur- 
face perpendicular to the direction of the axis of the 
cylindrical inlet tube; the copper tube which put it in 
communication with the corresponding water gauge 
went from its opening in the direction of the inlet, 
parallel with the axis of the cylindrical tube, then 
it turned at a right angle, and passed through the 
sheet iron inlet tube, to which it was fixed with a screw 
shoulder; it went then to its water gauge fixed upon a 
frame which held all the water gauges, so that their 
readings could be read and noted easily when a given 
speed was established. Besides the tube which I have 
mentioned, I had placed in addition at each point that I 
wished to make an observation two other similar tubes to 
the first, but perpendicular to its direction and directly 
opposed to each other, so that the surfaces of their open- 
ings parallel to each other were a'so parallel to the longi- 
tudinal axis of the inlet tube, and also to the radius of 
this inlet tube which passed by the point under test; the 
two surfaces of openings, close to each other, but far 
enough to let the air pass freely between them, were 
placed a little in front of that which was perpendicular 
to the direction of the longitudinal axis, enough to com- 
bine as much as possible with itself the point in question, 
without, however, choking the free normal passage 
of the air between the three, and without obstructing 
the opening of the first. The copper tubes which 
put them in communication with the corresponding water 
gauges were bent at right angles to pass through the 
inlet tube to which they were fixed. In consequence of 
the cylindrical form of the entry of the air in the inlet 
tube 3 metres long, these three copper tubes were suffi- 
cient to allow us to conclude from their indications the 
values of §, and /,at any desired point. I observed in a 
sufficient number of points, so as to be able to construct 
with great exactitude the curves representing their varia- 
tions with the speed of rotation of the fan, and with the 
points of the section of the entry of the inlet tube.1 To 
avoid altering notably the normal character of the films 
of air entering the inlet tube, by having too great a 
number of small tubes in the inlet tube, I only took the 
relative determinations at the different points of the sec- 
tion of entry one after another. I will now speak of the 
different results I thus obtained. 


fp ® a eee we 
| r Sr 6, — he. Sr 
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STEAM TRAMWAYS FOR COUNTRY DISTRICTS. 





Tue subject of internal communication received but 
very little attention in Section G at the recent meeting 
of the British Association. No papers were read on the 
various projects on foot for making new or enlarging 
existing canals, and only one paper—by Mr. Sellon—on 
light or road railways. The latter subject is deserving of 
much greater attention than it has received, as tending to 
promote tke welfare of one of the most important 
branches o¥ industry in the kingdom; to enhance the 


1 To arrive at the value of Vy (the absolute velocity of the film of air 
following its same direction), as also that of ar (angle of the direction of 
this velocity with the longitudinal axis of the cylindrical inlet tube.) 





value of land in remote districts, and to increase the food 
supply of the country generally. 

A wide field exists both for engineers and capi- 
talists in filling up the country lying between the main 
lines of communication by means of light railways 
or steam tramways. It is proposed in the following 
article to give a general description of the progress that 
has already been made in this direction. The term 
steam tramway has been adopted for the heading, as 
the lines intended to be dealt with are treated by the 
Legislature, and by the regulations of the Board of e, 
more as tramways than light railways. Light railways, 
as defined by the Act of 1868 (31 and 32 Vict., cap. 119), 
are those on which the weight on one pair of wheels of 
the locomotive does not exceed eight tons, and on which 
the speed is limited to twenty-five miles an hour. The 
railways to be dealt with in this article are intended for 
the use of engines not exceeding about ten tons total 
weight, and with a speed not exceeding ten miles an hour. 

The main reliance of the agriculturist in the cultiva- 
tion of arable land has hitherto been on the production 
of corn. Comparatively little attention has been be- 
stowed on what may be termed market-garden produce, 
our chief supplies of which are derived from the Conti- 
nent. It seems an anomaly that the immense needs of 
the populations of our larger towns in the way of 
vegetables, fruit, butter, fodder and bedding for horses, 
should be supplied by the farmers of Belgium, Holland, 
and France, while over large areas of land in this 
country farmers have not, during recent years, been able 
to pay their way. Leaving questions of land laws, 
restrictive covenants, and of political economy on one 
side, one chief remedy for this state of affairs is an 
improvement in the means of internal transport. 

The canals of Holland, which intersect the country in 
every direction, afford a means by which produce is 
cheaply carried from the country to the town for use, or 
to the ports for exportation, and by which manure 
obtained from the towns is taken back to the land. Jn 
Belgium the extension of a system of horse and steam 
tramways has opened communication with localities 
which would not remunerate the heavier cost of a rail- 
way. While agriculture is languishing here it has 
enabled the Belgians to cultivate their land with crops 
that can be grown with profit. 

The rate of production of the land of this country has 
invariably increased with the improvement in the means 
of transport. First, by the improvement of the high- 
ways, and the substitution of carts and wagons for 
pack horses, and more recently by the construction of 
railways. While, however, the improvement in the means 
of transit has benefitted the land by opening out to the 
farmers a wider area for the disposal of produce, it has 
acted injuriously by facilitating the importation of grain 
and meat from abroad. India, America, Russia, and 
other distant parts of the world, supply more than half 
the wheat required for bread in this country. Fruit, 
early potatoes and vegetables are brought from lands as 
far distant as the South of Europe. The facility with 
which grain can be transported, and the wide range of 
country from which it is brought, precludes the idea that 
prices can again rise under ordinary circumstances 
sufficiently to allow of this being as formerly the staple 
crop of the farm. The farmer must change his ways to 
meet the altered times, and turn his attention to the 
growth of stock, and crops of a more bulky character, 
the supply of which from abroad is handicapped by the 
cost of transit and the time they are on the road. 
Vegetables grown close at home must be better and more 
wholesome than those which have been packed sufficiently 
long for their transit from Holland or Belgium to 
England. Taking into account the special appliances 
required in fitting out ships for the conveyance of meat, 
and the losses incurred in transporting live stock, it is 
not probable that foreign competition will ever in the 
long run reduce the prices so low as to make the growing 
of stock unremunerative in this country. 

The weight of the produce of an acre of wheat on the 
best land weighs less than a ton ; an acre of potatoes will 
weigh from five to ten tons; an acre of cabbages or 
similar vegetables from twenty to thirty tons. With vege- 
tables the whole crop is removed, and nothing is left to 
make manure to fertilise the land. Manure must there- 
fore be carried back from the town, still further increasing 
the amount to be transported. The carting of the crop 
and of the manure to and from a railway station by horse 
labour is a heavy drawback ; every mile that a farm is 
situated from a railway station decreases the profit to be 
realised, and consequently the rent that can be paid. The 
sending of hay, straw, or roots for sale in the towns from 
farms at any distance from a railway is impracticable, as 
the cost of carting them to the station would be greater 
than the increased amount they would realise. The 
growth of such crops has been confined to quantities 
sufficient for home consumption in the feeding of stock. 
Many farmers are now turning their attention to the sale 
of straw for bedding horses, and numerous machines have 
lately been invented for compressing the straw into bales 
of convenient size for transport by railway. This trade 
can only be carried on where facilities exist for the trans- 
port of the straw and the return of manure. On farms 
where stock is raised for the supply of beef, mutton, and 
pork, a considerable traffic exists in the transport of oil 
cake, maize, and other feeding stuffs. The growth of 
fruit, vegetables, and garden produce is best carried on 
by small holders who can give individual attention to the 
rearing of the crops, but this is the very class on whom 
the difficulty of transporting their produce to market 
presses most heavily. There is no doubt that the con- 
sumption of vegetables, fruit, and milk, would be very 
largely increased in our towns if the supply was more 
equal to the demand. 

For the conveyance to market of the cottager or his wife, 
and of the eggs, poultry and fruit which they produce, no 
means of communication exist in this country between 
the railway and the carrier’s cart going to the market 
town early in the morning once in the week, travelling 





at the rate of about three or four miles an hour, and 
only returning at night, thus involving the loss of a 
whole day. ‘here are many fishing stations on the 
coast which would be considerably benefitted if placed by 
this manner in communication with the towns or main 
lines of railway. Examples of this may be seen by the 
steam tramway in Holland running between Schevingen 
and the Hague, and between Katwig and Leyden, over 
both of which large quantities of fish and fish sellers are 
conveyed. 

It is estimated that in an ordinary agricultural district 
every acre of land as generally cultivated now requires 
the transportation on an average of one ton of goods, 
Where vegetable crops are grown the average would, of 
course, be very largely increased, and it would be still 
greater if any quarries, brickyards, or manufactories 
existed in the neighbourhood. 

The courtry is already fully provided with main lines 
of railway, but there are yet many villages and farms 
which are teu miles or more away from any railway 
station. The scanty population of an agricultural district 
precludes the idea that the want of transport can ever be 
supplied by ordinary railways. The requirements of the 
Legislature as to construction are so great that it has be- 
come impossible to construct a railway in a purely agri- 
cultural district that could pay a fair dividend on the 
outlay. The branch lines that have been constructed in 
these districts rarely or ever pay a remunerative divi- 
dend on the outlay, and have only been constructed by 
the parent company to keep other companies out of the 
district, and more often are rather suckers than feeders 
to the trunk line. 

As the villages and principal part of the population in 
rural districts are situated near the main roads, a lire 
running along these affords greater advantages than a 
branch railway, the necessities of construction of which 
causes the stations to be placed at some distance frcm 
the villages and centres of population. On branch lires 
the stations are seldom nearer together than five to six 
miles, so that the greater part of the persons using there 
lines must walk a long distance before reaching the station 

A high rate of speed is not an element that needs to le 
considered in providing for the wants of agricultwal 
districts. What is wanted is the maximum amount of 
accommodation at a minimum of cost, and this a steam tram 
along the main roads of the country affords. Mr. Price 
Williams gave it as his opinion, in a discussion on this 
matter, at the Institution of Civil Engineers in 1885, that 
out of the 25,000 miles of roads in this country there are at 
least from 12,000 to 15,000 miles which traverse im- 
portant agricultural districts at considerable distances 
from railways, and which are in every way adaptid for 
the construction of light railways. rong f of the ola 
turnpikes were made of considerable width, leaving ample 
room at the sides for a ine of rails without causing inter- 
ference or stoppage of the traffic of the district. The 
heavy carting of produce that would be transferred from 
the metalled road to the tram line would be of consider- 
able benefit to the ratepayers, by saving a consider- 
able sum in annual repairs. 

The construction of light railways or steam tramways 
was recommended by the Commission on the Depression 
of Trade in those parts of the country which are insuffi- 
ciently supplied with means of communication, as tend- 
ing to develope the resources of the country, and thus 
affording employment to the labouring population. 

The fact that steam tramways running by the side of 
existing roads are practicable, and can be used without 
interfering with the ordinary traffic, has long since been 
placed beyond the range of experiment. Lines of this 
class have been in use in this country for nearly twenty 
years ; and the system has extended to France, Belgium, 
Holland, Germany, and Italy. Some of these lines have 
been constructed on the same gauge as the railway with 
which they communicate, and these appear to have been 
the most successful. The trucks of the railway company 
pass from their line on to that of the tramway, and are 
conveyed to sidings situated at cross-roads, or are even 
carried into the yards of farms lying along the line. In 
most cases the lines have been carried by the sides of 
the road, on the grass margins where these exist, without 
any fencing, thus leaving room for the ordinary traffic. 
In other cases the Board of Trade has required that the 
lines should be carried along the centre of the road. 
In towns this is necessary owing to ordinary vehicles 
having to deliver goods at shops, but on country roads 
it causes far more inconvenience to the traffic, espe- 
cially when the roads are narrow. On a line constructed in 
Lincolnshire from the Alford railway station of theG.N.R., 
the rails are carried along the centre of the highway. 
As the road in places is very narrow, although the 
gauge is only 2ft. 6in. and the width of the engines 
5ft. Gin., there is not room for short distances along the 
line for a loaded wagon to pass the tram cars, and the 
latter have to wait until the cars have passed. If the 
rails had been placed at the side of the road, this incon- 
venience would have been obviated. 

Several examples already exist of steam tramways 
running along country roads. The pioneer line of this 
class was that made by the Duke of Buckingham in 1870. 
This line, eight miles in length, connects the village of 
Wooton with the Quainton station of the G.W.R. 
It is of the standard gauge, pee for a great part of 
the way by the side of the highway, and for the rest 
through the Duke’s own property. For the first twelve 
months it was worked by horses, and afterwards by 
steam power. It was originally intended only as a goods 
line, but passenger cars now run regularly to meet all the 
trains, the charges varying from 3d. to 1s. This line was 
followed by a steam tramway, promoted by a private 
company to connect the Wantage station on the G.W.R. 
with the town of Wantage, 2} miles distant. This line 
was constructed under a provisional order obtained by the 
powers of the Tramway Act of 1870, the motive power 
being limited to horses. In 1876 an amended order was 
obtained giving power to usesteam. This line takes both 
passengers and goods, is of the standard gauge, and runs 
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for two miles by the side of the highway, following the 

natural curves and gradients, Five trains aday are run, 

and the fares vary from 9d, to 2d. There is a station at 

Wantage, and passengers are taken up and set down at 

any part of the road. This line has been successful, 
ying a fair dividend on the outlay, 

In 1881 the Great Eastern Railway obtained Parlia- 
mentary powers to construct a steam tramway from their 
station at Wisbech to the villages of Elm, Outwell, and 
Upwell, a distance of 7? miles. The line runs by the side 
of the public highway. The section from Wisbech to 
Outwell basin, 4} miles, was first opened as an experiment 
in August, 1883, aud the continuation in September, 1884. 
This line has not only acted as a feeder to the trunk 
railway, but has paid good interest on the outlay. The 
line is of the ordinary gauge, the sharpest curve having 
120ft. radius. The trucks off the main line are used for 
goods, and a regular service of cars for passengers, As 
many as 2400 persons have been carried in one day, the 
total number for last year being 110,819. The cars stop 
at any point of the line to take up or set down ngers, 
and there are five depdts for the receipt and despatch of 
general merchandise, coals, &c. The tonnage of goods car- 
ried last year was 30,916 tons, of which 13,726 consisted of 
coal. The local traftic formed about 3); of the whole. The 
engines used weigh, when empty, 18? tons,and when loaded 
21 tons, the maximum weight on the driving wheels being 
11 tons 2ewt. The cylinders are llin. in diameter, with 
15in. stroke. The wheels are 3ft. in diameter, and the 
wheel base 6ft. Gin. The tank holds 500 gallons. Six 
tramcars run in each direction between Wisbech and 
Upwell, three of which convey passengers only, and the 
han passengers and goods. The trains generally 
consist of three passenger cars, the number on market 
days being often increased to nine. The trucks average 
about four each journey. 

The Alford tramway, already referred to, was made 
under a provisional order of the Board of Trade, from the 
Alford station of the Great Northern Railway to the town 
of Alford, three-quarters of a mile distant, and thence to 
Sutton, a small seaside watering-place. This line is seven 
miles in on and is worked by steam. The gauge is 
2ft. Gin., aud the line runs along the centre of the high- 
way. It takes both passengers and goods. The fares are 
at the rate of 2d. per mile. It is unnecessary to give 
further examples. In the manufacturing districts also 
the system is rapidly extending, the tramways being 
carried beyond the towns to the adjacent villages. 

The principal Act concerning theconstruction of tramways 
on country roads is the Tramway Act of 1870, 33 and 34 
Vict. Under this Act the Board of Trade are empowered 
to grant provisional orders for theconstruction of tramways 
along roads, the consent of the road authorities having 
been first to be obtained. By the34th section the Board can 
authorise the use of steam, subject to certain regulations. 
In 1879 the Board was given further powers for the 
use of steam “ for limited periods by way of experiment.” 
It has been held by the Board of Trade, in granting 
orders for the use of steam, that the provisions of the 
Locomotive Act of 1861-65 and 1878 do not apply to 
engines used on tramways. 


(To be continued.) 








THE NORTH-EAST COAST INSTITUTION OF 
SHIPBUILDERS AND ENGINEERS. 


ALTHouGH only a few years old—for only four have 
passed since the North-east Coast Institution of Engineers 
and Shipbuilders was founded—this thriving and impor- 
tant Institution is already known far and wide, and the 
papers which its members read at its meetings afford in- 
struction to many engineers and shipbuilders far outside 
the boundary of what is called the north-east coast. Its 
members are already numbered by many hundreds, and, 
besides almost every engineer and shipbuilder whose 
name is known on the north-east coast, it includes man 
in London, Liverpool, Manchester, Glasgow, Belfast, nn | 
indeed, in almost every important centre in the three 
kingdoms. The papers, which have from time to time 
been read, are inferior to none produced before the older 
institutions, and the discussions which have followed 
have been marked by that keen and thorough knowledge 
of the various subjects which might be expected from 
gentlemen living in that wonderful workshop of engineer- 
ing and shipbuilding—the north-east coast. As a rule, 
one only hears at the meetings of the Institutions of Civil 
Engineers, of Mechanical Engineers, of Naval Architects, 
and the Iron and Steel Institute, the opinions of the 
great managers, the members of firms, the heads of 
corporations, and the well-known men in the professions; 
but at the North-East Coast Institution meetings we are 
enabled to hear the voices of those as important members 
of the professions—the draughtsmen, the works managers, 
and the departmental foremen, who possess, by virtue of 
their daily work, much more intimate detailed knowledge 
of engineering and shipbuilding. A great manager may 
conceive the general broad outlines of a man-of-war, 
having engines of enormous power, guns of great weight 
and strength, and hydraulic machinery capable of movin 
anything; but when the whole is finished, launched, an 
ready for commission, who are the men who know most 
about her—the chief draughtsman and his assistants, the 
works or yard managers, and the foremen, on the one 
hand, or the heads of the firm or general manager, on the 
other? The North-East Coast Institutiou was founded 
by draughtsmen, works managers, and foremen; and 
though it now includes almost all the heads of firms and 
the great managers of the district, yet to the abiding 
presence and voice of its founders and their successors is 
due its power, its wonderful success, and its present. posi- 
tion. Since its foundation the meetings of the Institu- 
tion have been held in Newcastle-on-Tyne, but at the 
Invitation of a local committee composed of the leading 
men of the Hartlepools, its mayors, members of Parlia- 
ment, leading engineers and shipbuilders, the Council of 
the Institution decided to make the experiment of 





meeting away from its own headquarters, and accepted 
the hospitality offered, 

The meeting took place at West Hartlepool on Satur- 
day, October 20th, and a capital pregramme was drawn 
up by the secretary of the reception committee, Mr. J. R. 
Fothergill. It included the reception by the committee 
of the members of the Institution at the railway station ; 
the conduct of the members over the various works and 
yards; a dinner at which some 400 members met; the 
official reception and an address by the Mayor of West 
Hartlepool, Mr. W. Gray, responded to by the president 
of the Institution, Mr. Frank C. Marshall, and then, after 
the usual routine business, a paper was read and discussed 
on “The Use of Machinery in Construction,” by Mr. 
John Price, of Jarrow. The programme supplied much 
local information to the visitors. The ancient town 
of Hartlepool stands upon a rocky promontory form- 
ing the north-west boundary of the bay, and is now 
generally known as old Hartlepool, the other, or 
new town, being called West Hartlepool. From 1840 
to 1847 the Victoria Dock at old Hartlepool, on the 
east side of the old harbour, was the only dock which 
the port had; but as trade increased, and West Hartle- 
pool sprang into existence, the North-Eastern Railway 
Company commenced new docks at the latter place, 
which docks have a communication direct with the sea 
about a mile to the south of the old harbour. The west 
dock was opened in 1847, the Jackson dock in 1851, the 
Swainson dock in 1856; the new docks, begun in 1872, 
were opened in 1880, and these latter now extend in one 
continuous line from the tidal basin at West Hartlepool 
to the north-west of the old harbour, thus joining the 
docks of the two towns in onesystem. Besides these docks, 
extensive timber ponds have been constructed, the Hartle- 
pools being one of the largest timber ports in the kingdom. 
The docks all have, but especially the central dock, first- 
rate warehouse accommodation. At the north side of the 
old harbour there is a fine fish market, consisting of a 
covered-in quay 600ft. long, and up to this quay fishing 
boats can come at any state of the tide. The fish is sold 
by auction when landed, and there is every convenience 
to pack it and send it off by rail. During the herring 
season 100 trucks of fish per day have been dispatched. 
On the south side of the north basin there is a foreign 
animals wharf. The cattle pass direct from the ships 
into the slaughterhouses, and from thence the carcasses 
are transferred direct by rail to the London and other 
markets. In the north corner of the central dock, the 
North-Eastern Railway Company has constructed a 
graving dock for public use; it is 550ft. long by 50ft. 
wide, Forse a depth on the sill of 19ft., and it con- 
templates adding more docks of a similar size and for a 
like purpose. The following is a list of the docks, show- 
ing their acreage and width of entrance :— 


Name. Acreage. Width of entrance in feet. 
NEE Sea ge. "RE ce ED BR ee ae 
Jackson... ... 13 50 and 60 (two entrances. ) 
ee era 
Timber eight Gates, tag (CEN ae ct ae 
i eS eS 50 and 60 (two entrances. ) 
Central ee 0 on 
North Basin Wit sis aan 60 
South Basin ... 25... ae 
‘Timber Ponds ... 57 25 and 35 
Old Harbour ... 20 . 


Were Semmes GE cee se ee 

All the dock gates, swing bridges, warehouse appliances, 
cranes, &c., in connection with the new docks, are worked 
by hydraulic machinery supplied by Messrs. Arm- 
strong, Mitchell and Co. There are about the docks four 
great shear-legs—one in the Victoria Docks, one in the 
North Basin, one in the Union Dock, each capable of lifting 
eighty tons; and one in the Jackson Dock for forty tons. 
These shear legs are, we understand, the property of the 
North-Eastern Railway, to whom, and to whose general 
superintendent, Mr. J. Bland, and engineer, Mr. R. 
Mundy, all praise is due for undertaking and completing 
a system of docks Amgen every facility for discharging 
and loading steamers, and for the ready despatch of cargo 
to any part of the world. 

The works and yards which were thrown open for the 
inspection of the members of the North-east Coast Insti- 
tution were:—Messrs. W. Gray and Co.’s shipyard; 
Messrs. W. Gray and Co.’s new shipyard ; Messrs. Edward 
Withy and Co.’s shipyard; North-Eastern Railway Com- 
pany’s new graving dock; Messrs. T. Richardson and 
Son’s engine works; the Central Marine Engine Works; 
the West Hartlepool Iron and Steel Works; the Seaton 
Carew Ironworks. 

At 2.30 p.m. the reception committee, headed by the 
mayors of the Hartlepools and the district members of 
Parliament, and consisting of many of the principal 
engineers and managers of the local works, under the 

uidance and direction of the energetic secretary, Mr. 
5 R. Fothergill, and accompanied by many other gentle- 
men belonging to the professions, assembled at the rail- 
way station at East Hartlepool to meet their guests. A 
few minutes afterwards the North-Eastern special train 
arrived, bringing about 400 members and associates from 
the Tyne and the Wear, including Mr. F. C. Marshall, the 
president ; Messrs. W. Boyd and W. T. Doxford, past presi- 
dents; Sir Benjamin Browne, Mr. H. F. Swan, Mr. R. L. 
Weighton, and others of the vice-presidents, and almost 
the entire council. A start on the tour of inspection was 
at once made, some gentlemen selecting the shipbuildin 
yards, some the engineers’ works, some the steel po | 
ironworks, and others the dock and harbour works, each 
party having some local gentleman to direct it. The 
great majority of the visitors selected Messrs. Richardson 
and Son’s marine engineering works, the Central Marine 
Engineering Works, and the yards of Messrs. William 
Gray and Messrs. Edward Withy and Co., shipbuilders. 
All the various works were thrown open, and each and 
every gentleman was free to roam at his own sweet will 
whithersoever he pleased, going straight without let or 
hindrance to inspect and examine whatever speciality he 
might select, or following the general stream. Being 





Saturday afternoon, overtime had been dispensed with 
for the day, and the works were all clear of men and 
quite free from noise, so that they were comfortably 
and quietly inspected. The s.s. Roslin Castle, belonging 
to Sir Donald Currie’s Cape Mail Company, afforded a 
subject of interest to large parties of engineers, electrical 
engineers, and naval architects. This splendid vessel has 
recently been tripled by Megsrs. Richardson and Son; 
she is now being fitted by the Brush Company with elec- 
tric lights all over her cabins, engine and boiler rooms, 
saloons, decks, passages, and holds. It having been found 
that the lines of her stern were too coarse, she was sent to 
Hartlepool to be altered, and while there 40ft. of her 
stern have been cut away, and a new stern has been put 
on to her, the lines of which are fine, and the run appears 
to be now very clean. The new part built on is nearly 
60ft. long, so that the whole vessel is about 20ft. greater 
in length than she was when originally built. It is anti- 
cipated that her speed will be considerably increased 
owing to this alteration, and we hope in a forthcoming 
number of THE EnGinzEeR to have much more to say 
about this vessel. Her courteous commander was on 
board on Saturday, and was unceasing in his attentions 
to all those gentlemen who visited his ship, showing them 
over every part of her great size, into state rooms, and 
saloons, and into the working departments, the chart- 
rooms, store-rooms, lamp-rooms, galley, besides having 
them shown into the engine and boiler-rooms, and the 
departments for the generation of electricity, and for the 
refrigerating machinery. 

Messrs. Withy and Co.’s extensive shipbuilding and 
repairing yard is situated on the south side of the entrance 
to the Hartlepool harbour. There are four large vessels 
upwards of 300ft. long on the stocks, and one of a similar 
size has just been completed for Australia. On the build- 
ing berths of this yard keels can be laid of up to 500ft. 
long. Messrs. Withy and Co. make a speciality of well- 
decked cargo steamers, and they claim for this class 
of boat a wonderful immunity from the dangers of 
foundering. The yard is replete with every appliance for 
carrying on work quickly and economically, and amongst 
the machines may be noticed a manhole punching machine. 
A feature of shell plating here is the length of plates used, 
which run from 24ft. to 26ft. Another feature of the 
establishment is the employment of young ladies for 
panel painting and other artistic work in connection with 
the saloons and cabins of vessels. 

The Central Marine Engineering Works were built 
during 1883 and 1884, and occupy a site at the north side 
of the north basin. The works have a frontage of 850ft. 
facing the dock, and there is an 80-ton hydraulic shear 
legs in front of the works on the quay. The works 
themselves cover an area of 4 4 acres of ground, and 
comprise every shop necessary for the production of the 
highest class and largest size of marine engines. Com- 
mencing exactly at the time when triple expansion 
began to succeed the older two cylinder compound 
engines, the Central Marine Company was fortunate in 
being able to get up patterns at once for the triple type 
of engines, its first engine being on this principle, and 
this engine was fixed in its ship just three years ago. 
Since then the company has turned out over thirty sets of 
engines, ranging from 600 to 1800 horse power. The 
present extraordinary activity in the shipping trade 
necessitates a considerable enlargement of this company’s 
works. A forge and astern frame shop have been just 
begun, and when these are complete the works will be 
independent of the outside world, except for raw 
material. 

The works were all laid out and designed by Mr. Mudd, 
the manager, who had previously made a considerable 
study of the best works in the kingdom, which helped 
on his own clear conception of what sort of an establish- 
ment he wanted to enable him in the future to turn out 
expeditiously and with economy the highest class of the 
new type of engine. Mr. Mudd secured perfect commu- 
nication to his works by means of roads, rail, and water, 
for the inlet and outlet of goods. Contiguity to a fine 
quay at which several vessels might be engined, and to a 

ood dry dock in view of repair work, and the position of 
his works, also gives him a deep water communication 
with the various yards from which the ships to be engined 
may come. Vessels with pig iron can discharge direct 
into the foundry bogies. So great are the facilities for 
the delivery of finished work from this establishment, 
that we are told a set of triple engines of 1000-horse 
wer, with boilers, shafting, and propeller complete, can 
j fitted on board the vessel and steamed back to the ship- 
yard on the fifth day after the vessel’s arrival at the 
shears. The lighting of the engine and boiler depart- 
ments is done by fifty arc lamps of 2000-candle power each, 
driven by two separate engines and dynamos in two inde- 
pendent circuits. The other lighting is by gas. Almost 
the whole of the heating necessary for this tine works is 
intended ultimately to be done by gas from a number of 
gas producers which are already in place, but the details 
of this plant are not yet complete. A powerful set of 
hydraulic pumping engines are daily at work on an 
accumulator working at 10001b. pressure per square inch. 
The hydraulic power is carried all over the works, and is 
used in cranes and tools, in the various lifts, and in lifting 
and lowering the great main doors at either end of the 
shops. In the erecting shop are placed erecting tables, on 
which all engines built in the works are run before being 
sent out. Recently a set of triples of 1400-horse power 
were run up to eighty revolutions on one of these tables, 
steam being supplied by the factory boilers. In a forth- 
coming number of THz EnGixEER we hope to be able to 
speak further of some of the work turned out by the 
central marine shops. 

Messrs. Gray and Co.’s shipbuilding yard covers an area 
of fifteen acres, and consists of six building berths and 
two graving docks. On the former ships of up to 380ft. 
can be built. The yard is fitted with all the latest and 
most improved machinery. An hydraulic bending 
machine has recently been added to the plant, which 
bends all keel and other plates cold. Donkey boilers, 
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iron and steel masts, as well as sails, blocks, and every- 
thing necessary for the completion and outfit of vessels, 
is made in the yard. The same firm has another yard at 
the central dock, adjoining a large graving dock and the 
works of the Central Marine Engineering Company’s 
works. This establishment is smaller than the older 
one, covering an area of some five acres. It consists of 
three fine building berths, capable of taking ships up 
to 500ft. in length. Operations for laying out this yard 
were only begun this year, and there are already in 
it three fine vessels in course of construction. The 
yard is still in an unfinished condition, but will be 
admirably equipped when quite finished. Communication 
is kept up between the two yards belonging to Messrs. 
Gray and Company by means of steam launches, which 
can accomplish the distance in three or four minutes. 

The West Hartlepool Steel and Iron Company’s esta- 
blishment is situated at the north-eastern end of the town, 
and occupies about eight and a-half acres of land. Until 
recently only iron had been made at these works; but 
owing to the increasing demand for steel, a most com- 
plete Siemens plant has lately been laid down. The 
puddling forge is at the south end of the works, and it 
contains besides some forty furnaces, a 24in. train, three 
hammers, &c. Alongside of this shop, and to the west, 
are the melting shops, which contain six 20-ton Siemens- 
Martin furnaces, and sixteen Ingham gas producers. At 
the end of the yard is the laboratory, fitted out in a very 
complete manner. North of the forge is the cogging mill, 
with its three ingot-heating furnaces, charged and drawn 
by hydraulic crane. The mill has rolls of 36in. diameter, 
driven by a pair of engines having 42in. cylinders, with a 
60in. stroke. No.1 plate mill is a mill in which thin 

lates are rolled; No. 2 plate mill contains rolls 7ft. long 
y 28in. diameter, driven by a single-cylinder engine 
36in. diameter, with a stroke of 54in. A third mill is in 
course of construction which will have a very large pair 
of engines, and will be arranged to take in rolls capable 
of rolling the largest boiler plates. On the completion of 
the alterations it is expected that the output will be up- 
wards 1400 tons weekly. 

Messrs. T. Richardson and Sons began business fifty-six 
years ago in small works at Castle Eden, which business 
was transferred to more commodious works at Hartlepool, 
in 1846. In 1851, the first marine engine by this firm 
was built, but marine engineering was then only a branch, 
and it was not for ten years more that it began to be the 
chief manufacture. In 1883 the first three-crank triple 
expansion engine was built for the Para, and this was 
immediately followed by some engines for the Dutch Mail 
Company ; and since then very few engines but of this 
type have been built. In 1885 the two-cylinder com- 
pound engines of the Union Company’s s.s. Anglian were 
converted into three-crank triple expansion engines, 
fitted with Wylie’s patent valve gear. This alteration 
was attended with so much success that six more of 
the same company’s Cape mail steamers have since been 
altered, as well as many belonging to the Castle, Orient, and 
other companies. Thess. Roslyn Castle, now at the yard, 
is one of the largest of these steamers, having engines 
now of 36in. x 60in. x 96in. x 60in., and three double- 
ended boilers, each 14ft. 4in. diameter by 17ft. 9in. long. 
In 1886 the first pumping engines on the three-crank 
triple system were built for the East London Waterworks, 
their capacity being 3,000,000 gallons per day lifted 600ft. 
The works consist of engine-building shop, iron and brass- 
foundries, forges, and all the other usual departments. 
The ironfoundry is a very fine shop 350ft. long, and is 
built in three spans, 53ft., 43ft., and 33ft. respectively. 
The total monthly turnout of this shop is 400 tons. The 
machine shops and the boiler shop are all very fine and 
spacious, and are fitted with all the latest and strongest 
machines, capable. of turning out the largest class of 
marine engines. The erecting shop is 170ft. long, con- 
sisting of two spans of 60ft. and 30ft. respectively, with a 
height from the floor to the crane rail of 50ft. The whole 
establishment is in full swing, working early and late, and 
the present output is at the rate of between 4000 and 
5000 indicated horse-power monthly. 

The forges are large, well-fitted shops, and not only are 
they capable of turning all the work out required by the 
tirm, in the shape of heavy forgings, shaftings, &c., but 
they are also able to supply a large outside demand for 
heavy ships’ forgings, &c. The boiler department cunsists 
of two shops, of imposing dimensions; and amongst the 
principal machines were a large flanging press and a 140- 
ton rivetter. A fine pair of boilers, about 15ft. in 
diameter, fitted with Fothergill’s system of forced 
draught, attracted a considerable amount of attention, 
as it isa system which is very rapidly coming into use 
with the shipowners of the North, who are deeply con- 
cerned in coal economy. As we are about to describe 
and illustrate this system in the next issue of THE 
ENGINEER, we shall not at present go further into it. 
Close by this pair of boilers we noticed another of some- 
what similar size, constructed for a working pressure of 
1601b., the remarkable point about which was that they 
were fitted with plain furnaces, Messrs. Richardson and 
Sons, in so fitting them, however, only acting to the order 
of their customers. Amongst the machines which 
attracted most attention in the machine shops were a 
great crank shaft lathe by Messrs. Shanks and Co., which 
is 30ft. between centres, and capable of turning a diameter 
of 12ft. On this lathe the crank shaft of the Roslin 
Castle was finished in one piece, the diameter being 17in., 
and the total weight upwards of thirty tons. A very fine 
vertical and horizontal planing machine, capable of 

laning a surface 18ft. Gin. high by 20ft. long; and a 
arge horizontal boring and milling machine, built by 
Messrs. Campbells and Hunter, of Leeds, claimed atten- 
tion. This establishment.is turning out nearly 60,000- 
horse power a year, or over one set of engines a week of 
over 1000-horse power, a fact which may not be generally 
known in other parts of the country. 

Besides all these great works, of which we have spoken 
above, there are many of a smaller order in and around 
the Hartlepools full of work ; indeed, prosperity seems to 











shine on the north-east coast, and when shipping begins 
to get brisk and busy, all other industries seem to follow 
in its wake. The engine and shipbuilding works are full 
of orders for the next two years, and little mushroom 
engine shops and shipyards are springing up all over the 
wong ready to pick upa few of the orders which overflow 

rom the older yards of the Tyne, the Tees, and the 
Hartlepools. The North-east Coast Institution had much 
to do and much to learn during its brief visit to the 
Hartlepools, and the greatest difficulty its members en- 
countered on their arrival was what to select for inspec- 
tion, with such an embarras de richesse. Tugboats, ferry- 
boats, trains, and carriages were provided by the kindness 
of the various directors and owners of such, for the com- 
fort and help of the visitors; and indeed the hospitality 
offered by the Hartlepools was unbounded, unlimited, and 
princely. 

At 6 p.m. the members were entertained at dinner in 
the Armoury, which had been tastefully decorated for the 
occasion. The Mayor of West Hartlepool, Mr. William 
Gray, presided, and was supported by the President, Mr. 
F. C. Marshall; by the Mayor of Hartlepool, Mr. T. 
Richardson ; the Mayor of Jarrow, Mr. John Price; Mr. 
Parker and Mr. Martell, of Lloyd’s, and many other 
gentlemen. After dinner various toasts were cordially 
drunk, and health and prosperity were individually and 
collectively wished all round. In reply to the health of 
the visitors, Mr. Martell spoke at some length, and in the 
course of his remarks used the following words in 
reference to the well-decked cargo steamer :—Although 
he saw some gentlemen present from the Clyde, he said 
it in their presence, that in the Hartlepools—or more 
properly, on the north-east coast—the great question of 
economical cargo-carrying steamers has been worked out, 
the ship that could be built at the lowest expense to carry 
the greatest cargo. It showed that it had, because that 
type of ship had been copied at other ports. Ship- 
builders on the Clyde had admitted to him that it was so; 
and although the Clyde was undoubtedly the nursery of 
steam shipping, where it was initiated, yet one of the 
types of the most successful ships had been inaugurated 
at Hartlepool—he referred to the “ well-decked type of 
ship,” one of the safest types of ships that was found. 
He was proud in his official capacity to say that. From 
returns that had been made, and statistics and data, there 
could be no doubt that the well-decked type of ship is 
one of, if not the most successful type of ships that sail 
the ocean. He never had any prejudice, which 
some thought he had, against that type of vessel. He 
believed that this type of ship had been improved, and 
that now there is no safer vessel sails the ocean, which 
was a great deal to say for the port of the Hartlepools. 
He felt it an exceeding great honour to be amongst engi- 
neers and shipbuilders that night whose names were 
known throughout the world, and felt much satisfaction 
at being amongst the members of such a thriving Insti- 
tute, the interest in which was not exceeded by the Insti- 
tute of Naval Architects, and he wished them the pros- 
perity they deserved. 

Mr. Parker also responded. He said that visit to the 
Hartlepools that day was the very thing that engineers 
and shipbuilders had been wanting, namely, an inter- 
change of ideas. The Thames engineers of old, such as 
Penns, Humphries, and Maudslays, had lacked associa- 
tion, which was now felt on that river. He had just been 
visiting three of the largest works in the kingdom in his 
official capacity, and found that between the Tyne and 
the Hartlepools there were no fewer than 350 pairs of 
new engines under the inspection of Lloyd’s alone. In 
conclusion Mr. Parker said he would gladly have travelled 
1000 miles to be amongst them that night. 

At the conclusion of the dinner the guests and their 
hosts retired to the Central Hall, where Mr. Gray ex- 
tended to the Institution an official reception. In the 
course of his address he said that the Hartlepools were 
glad to have the honour of that visit. But they had not 
seen the whole of the objects of interest, for they could 
have been shown the saw mills, paper pulp and other 
works. They had besides perhaps one of the greatest 
curiosities of any shipping port in England—an institu- 
tion for the reception and curing of eggs. There had 
been during last year imported into West Hartlepool as 
many as 12,000 tons of eggs, equal to about 204,000,000 
eggs. During the forty-four years he remembered he 
knew Hartlepool as a fishing village of some 6000 inhabi- 
tants, and West Hartlepool without an existence. West 
Hartlepool has now 38,000 inhabitants, and Hartlepool 
17,000. The wages now paid at one or two of the prin- 
cipal works amounted to £12,000 to £13,000 weekly. He 
extended a very cordial welcome to the Institution, to 
which Mr. F. C. Marshall briefly and courteously re- 
sponded, and then, after the usual formalities of reading 
the minutes, electing new members, &c., had been trans- 
acted, the President called upon Mr. John Price, of 
Jarrow, to read his paper. It had been intended that 
Mr. F. T. Irwin, of Liverpool, should read a paper on 
“The Deterioration of Marine Boilers,’ but unfortu- 
nately there was not time, and the discussion on 
Mr. Price’s paper was cut very short indeed from the 
same cause. 

The paper read by Mr. John Price was 


On THE Use or MAcHINERY IN CONSTRUCTION. 


The principal point of the paper was to show ad- 
vantages in the cheapening of the cost of work which 
follow on the adoption of machine tools for every 
purpose, and that we in England owe our pre- 
eminence as constructors to the skill, ingenuity, and 
restlessness for improvements displayed by the machine 
tool makers. Taking 1871-3 as a starting period, Mr. 
Price shows that the increase in the cost o Fand labour 
employed in the various branches of marine engineering 
has been about 21 per cent.; but that notwithstanding the 
great enhancements in the cost of producing marine 
engines now, owing to the surface condenser superseding 
the injector condenser, and then the compound engine 
having to give way to the triple, the much larger use of 








machine tools has brought the total cost of producing 
an engine to-day below what it was fifteen or sixteen 

ears ago. Comparing two equally busy years within 

is limit, viz., 1873 and 1882, he finds that the cost of pro- 
duction was in the latter year per nominal horse-power 
24 per cent. less; and that notwithstanding the fact that 
hand labour had increased 21 per cent. in value, the more 
extended use of machine tools had reduced the total cost 
of the hand labour per nominal horse-power by as much 
as 35 percent. The author then shows that the value of 
hand power is reducing; the average artisan as a producer 
of horse-power was equivalent in 1873 to 2°0, but this 
equivalent was reduced in 1882 by the extended use of 
machinery to 1°0, and he was thus only half as important 
as before. 

In 1873 Mr. Price’s firm employed an average of 1022 
men to produce 2260 nominal horse-power, and in 1882 
5868 nominal horse-power was produced by 1351 men, the 
nominal horse-power varying as 15 ; 3°7, while the hands 
varied as 2: 2°6. In the building of ships, though hand 
labour has increased in cost, it is not so clearly shown what 
has been the benefit of extended machine tool use. We 
quote the following paragraph verbatim from Mr. Price’s 
paper, as it foreshadows some revolution in shipbuilding in 
the near future :—“The iron and steel ship illustrates very 
broadly the slow conservatism that pervades English life, 
The structure of the iron vessel followed as far as could be 
the wooden vessel it replaced, in being formed of vertical 
transverse frames and longitudinal planks or strakes. The 
structure of the steel ship perpetuates the system, only 
lengthening the individual plates. All regard for the 
principles of economic construction was overlooked at the 
outset, and was finally shut out, so that to-day it will 
require no mean struggle to obtain acceptance of a system 
of construction combining all needful strength with a more 
reasonable distribution of the material, and a better com- 
mand over the cost of production by the extensive use of 
the machine tool. There is a wide field in this depart- 
ment for the revision of the details of the structure, and 
the adaptation of the machine tool.” 

Mr. Price winds up an admirably written paper by 
stating two considerations why the future systematic 
application of the machine tool should be made a cardinal 
principle of constructive work. 

First, the necessity of controlling the cost of produc- 
tion and of cheapening it constantly. The competition 
with foreign manufacturers is fast leaving to the British 
manufacturer only his always advanced experience, which, 
up to the present in constructive work, remains supreme 
all round. This, as he had already said, must be em- 
bodied in the machine tool. The foreign workman is 
equal to our own so far as mere manipulative skill goes, 
and although the physical and racial differences give our 
workmen an immense advantage, this is, as a matter of 
fact, already almost counterbalanced by the help of the 
machine tool alone, as it exists in the foreigner’s hands, 
and it is actually found to-day to be entirely counter- 
balanced by the machine tool and cheaper living and 
lower wages abroad. Apart from foreign competition, 
however, it is essential to be able to control the cost and 
lessen it when needful to meet the regularly recurring 
periods of depression in trade, when he who can sell 
cheapest not only sells what he produces, but he also 
keeps the little trade there may be then at home. 

Secondly, the necessity there is now of working the 
hugest constructive work, as well as the smallest, strictly 
on the arithmetic of commerce. We sell the largest cargo 
vessels with their machinery as well as the smallest on a 
price per ton of deadweight. This single ton is so small 
a unit, any error regarding it, being multiplied hundreds, 
or thousands of times, caceme a formidable matter. 
This applies to both estimating and carrying on the work. 
But this method of basing a price on a unit of the whole 
thing to be sold is common toall constructive work, and 
is essential to commerce. We are, however, only now 
realising what this means in shipbuilding and engineer- 
ing—how the disturbances and disputes in the labour 
market, and with labour, fritter away the small modern 
margins of profit. A condition of things which only the 
most perfect system of costing, and an extended applica- 
tion of the docile, untiring, and perfectly trustworthy 
machine tool can avert from becoming disastrous. It has 
become necessary therefore to mechanically control as 
much of the cost of our structures as it is possible to do, 
and the great agent in aiding us is the machine tool. 

The paper was not finished till past 9 p.m., and as the 
special train was due to leave at 10 p.m., the discussion, 
if discussion it might be called, which followed was very 
brief; and as most of the members agreed with what Mr. 
Price had said, there was little or nothing to discuss. 
Mr. Martell severely criticised one or two of Mr. 
Price’s statements, and quoted the ae having 
reference to the conservatism of shipbuilding in a 
sarcastically bantering style. He also spoke with much 
vigour and created much merriment upon a certain line 
or two in the paper which spoke of “oppressive and 
repressive rules for construction ” with reference to ship- 
building, but beyond this there was little of special 
interest in the discussion. Sir Benjamin Browne, Mr. 
Coote, Mr. Barnes, and Mr. Fothergill, besides others, 
spoke, but only generally, on the subject, and their 
remarks call for no special comment, as they displayed no 
disagreement of opinion on the question. After a ve 
hearty and unanimous vote of thanks to Mr. Fothergill 
for his untiring efforts to bring to such a successful con- 
clusion all the events of the day, the first of what Mr. 
Marshall calls the “ peripatetic visits ” of the North-East 
Coast Institution of Engineers and Shipbuilders came to 
an end. 








Tue Preston Town Council have passed a resolution to 
promote in Parliament, in the ensuing session, a Bill to authorise 
the Corporation to borrow further moneys for dredging the Ribble, 
for the provision of the necessary plant for completing the dock 
and works, for constructing a graving dock, and for applying the 
harbour revenue, borough fund, borough rate, the general district 
rate, and other corporation funds to the payment of the costs and 
expenses of such promotion, 
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RAILWAY MATTERS. 


Tur Eastern and Midlands Railway Company are sur- 
yoying for a roposed loop line to connect the line from Lynn to 
Spalding with the Bourn and Peterborough lines, 


Tar Great Eastern Railway Company is about to fit 
Pope's high-pressure gas lighting apparatus to 325 of its carriages. 
The total number of vehicles fitted on the system will then be 
4804. 


Tur American Master Mechanics’ Association rule for 
calculating the heating surface of a locomotive boiler for engines 
with cylinders of 24in. stroke, is, multiply the area of one —_ in 
square inches by 5°8, and the product will be the total heating 
surface in square feet, 


A NEw railway is about to be opened for traffic which, 
connecting two parallel lines running to Austrian Silesia, will be 
of considerable strategic importance for the a of troops 
from Upper Hungary, vié Silesia, to Galicia. In the construction 
of this railway, which is called the Vlara Pass Line, formidable 
technical difficulties have had to be surmounted, 


Accorpine to the Chicago Journal of Commerce, the 
American railways during 1887 moved 552,074,752 tons of freight 
a total distance of 50,061,996 miles, or an average haul per ton of 
108-79 miles. The average charge per ton-mile was slightly over 
1 per cent., the total amount received from freight being upwards 
of 636,665,000 dols., which was 68°38 per cent. of the gross 
earnings 


Tuat the rallway companies are now appreciating the 
economy resulting from the use of the Pintsch system of light- 
ing by oil gas, is shown by the fact that a large number of carriages 
on the North-Eastern, the Midland, the Great Western, the London 
and South-Western, the Caledonian, and the Glasgow and South- 
Western Railways, are being fitted by the Pintsch’s Patent Light- 
ing Company with the necessary apparatus, 


Tue total length of the Finnish railways on December 
31st was 1538 kilos., being an increase of 15 kilos. during the year. 
The expenditure amounted to £215,000, the profit being therefore 
£120,000, which is almost exactly the same as in 1886, although in 
1887 there was an increase in the working of the Uleaborg Railway, 
which was only opened for traffic during the last two months of 
1886, and the length of which is about 150 miles. 


Tur North-Eastern Railway Co,’s engineers have been 
making surveys of the land between Stockton and Haverton-hill, in 
order that they may be able to report to the directors as to the 
feasibility of making a new branch in that direction. They have 
not yet decided whether it will be better to adopt a river-side 
route, or to take the line some distance inland. Appearances are 
at present in favour of the request of the Stockton Chamber of 
Commerce, for direct connection with the salt district being acceded 
to at an early date. 


Tue following general classification of the accidents on 
American railways in August is given by the Iailroad Gazette:— 
Collisions. Derailments, Other. Total. P.c. 
. 26 4. oe 12 


Defects of road... aa oo Oe — . 6 . 12 
Defectsofequipment 7 .. .. 19 .. .. 12 .. 88 .. 17 
Negligence in operat- 
Mac. wo se c¢ SB es we Bcc un ew os OB WY BR 
Unforeseen obstruc- 
ee ereern: 47 1 30 .. 13 
Unexplained .. .. 47 .. .. 34 — 81 .. 387 
cs as eae cc Oe 18 .. 222 .. 100 


Dvurine the six months ended with June last the rail- 
way companies of the United Kingdom ran about 74,000,000 miles, 
and of these 66,000,000, or 89 per cent., were covered by stock 
fitted with continuous brakes which comply wholly or partially 
with the requirements of the Board of Trade in regard to these 
appliances. The remaining 11 per cent. were run by stock not 
fitted with continuous brakes of any kind, mainly on small systems 
or branch lines. Some idea of the work done by these brakes can 
be formed from the fact that on the Brighton Company’s system 
the Westinghouse automatic air brake was on two days put into 
operation 19,222 and 21,712 times respectively. It would be 
almost impossible to conduct the present traffic without the aid 
of these continuous brakes, which in the course of the year 
prevent a great many serious and minor accidents. 


THE first annual report of the first railway in China has 
been issued by the directors. The line runs from Tongsan to 
Yungchong, in the province of Chibli, in North China. Its length 
is 90 li, or about 27 miles, and it owes its existence to the Kaiping 
coal mines, from which a considerable portion of its revenue is 
derived. The gross receipts were 53,943 taels—about £13,000— 
and the net profits 19,606 taels—£4900. A dividend of 6 per cent. 
has been declared on the paid-up capital of a quarter of a million 
taels, the nominal value being a million taels--£250,000. 1166 
first, 146,333 second-class passengers were carried, and the principal 
items of the goods traffic were 170,588 tons of coal, 81,543 tons of 
bricks, 15,566 packages of general merchandise, and four million 
pounds of lime. During the year the line had not been extended, 
as it is now, from Yuugchong to Tientsin, the commercial capital 
of North China, and therefore the business done during the 
current year cannot fail to show an enormous increase on that of 
last year. 


Tue number of miles of railway opened for traffic in all 
India on the 31st of March this year was 14,383, of which 3911} 
belorged to guaranteed companies, 653} to assisted companies, 
8994 to the State, and 824 to native States. The number of miles 
opened at the end of the different years since 1884 was as follows: 
—1884, 10,784}; 1885, 11,982}; 1886, 12,376; 1887, weeny 1888, 
14,383. There has been a decrease in the guaranteed lines by 
purchase for the State lines. The total passenger traffic has 
increased year by year from 58,875,918 in 1882, to 95,411,779 in 
1887, and that of goods from 14,833,243 tons in 1882, to 20,195,677 
tons in 1887. The receipts, which in 1882 were 153 million rupees, 
reached 184°6 in 1888, and the working expenses in the same years 
respectively were 76°6 and 91 millions of rupees. The progress of 
the telegraphs has been even greater still: the 17,600 miles of line, 
42,011 miles of wire, 249 offices, and 1,371,909 messages of 1878 
have grown in 1887 to 30,034 miles of line and 86,891 of wire, 699 
offices, and 2,534,685 messages. But the receipts do not yet equal 
the expenditure, although the former have doubled in the ten 
years. In 1878, the figures for receipts and expenditure were 3°4 
and 4°7 million rupees; in 1887, they were 6‘9 and 7°‘1 millions, 


THE mee cost of railways in the United States is 
said to be £6000 per mile—in England it is about £40,000—while a 
road or light railway can be constructed and equipped for from 
£4000 to £5000 per mile. Light or secondary railways, as they are 
called in France, are constructed on the normal or 4ft. 8}in. 
gauge, at a cost of £4800 per mile, including equipment and all 
expenses, In Prussia a light or road railway was constructed 
in 1864, gauge 4ft. 8hin., length twenty miles, cost £3231 per 
mile, including equipment. In Hungary all railways are on the 
4ft. 8hin. gauge. There are two classes of railways—the first 
class" or main or important lines, the second class for poorer 
districts, which can be turned into first-class lines if the exigencies 
of traffic require it. These second-class lines have cost £6450 
per mile, but as they were made when iron, materials, and labour 
were very expensive, they would now probably be made for about 
£ per mile, There were about 300 miles of second-class lines 


in Hungary some twelve years back, and fifty-eight miles of addi- 
tional lines have also been made, at an average cost of £4184 per 


NOTES AND MEMORANDA. 


Tue total production of pig iron in the United Kingdom 
during the first six months of this year amounted to 3,902,804 tons. 


In London last week 2459 births and 1641 deaths were 
registered, Allowing for increase of population, the births were 
329 below, while the deaths exceeded a 30 the average numbers 
in the corresponding weeks of the last ten years. 


Tue total production of all kinds of commercial coal in 
the United States in 1887 was 123,965,255 short tons—increase over 
1886, 16,283,046 tons—valued at the mines at 173,530,996 dols. 
Of this, Pennsylvania anthracite amounted to 39,506,255 short tons. 


THE deaths registered for the week ending Saturday, 
October 20th, in twenty-eight great towns of England and Wales 
corresponded to an annual rate of 21°0 per 1000 of their aggregate 
population, which is estimated at 9,398,273 persons in the middle 
of this year. The six healthiest towns were Bradford, Brighton, 
Halifax, Huddersfield, Hull, and Leicester. 


THE annual death-rate per 1000 from all causes, which 
had increased in London in the four preceding weeks from 15:8 
to 18°7, further rose last week to 20°0, and exceeded the rate 
recorded in any week since April last. During the first three weeks 
of the current quarter the death rate averaged 18°4, and was 0°3 
below the mean rate in the corresponding periods of the ten 
years 1878-87, 


A NuMBER of experiments on the transverse strength of 
glass have recently been carried out by Mr. F. Connert, who finds 
that the ordinary empirical formula for the strength of beams is inap- 


plicable in this case. He gives:—For soft glass, W = 39°62 vt ne 


And for hard pressed glass, W = 52°18 Le **. Where W 


= breaking weight in pounds applied to centre of bar tested, 
b = breadth of bar, / = length of bar, ¢ = thickness of bar in 
inches, 


Tue number of open-hearth furnaces, employed and 
unemployed, during the half-year ending June 30th, 1888, and 
under construction, in the United Kingdom, at June 30th, 1888, 
was as follows:—Scotland: employed, 62; unemployed, 9; under 
construction, 7; South Wales: employed, 504; unemployed, 134 ; 
under construction, 3; Lancashire and Cheshire: employed, 18; 
unemployed, 7; under construction, 2; Sheffield and district: 
employed, 26; unemployed, 8; under construction, 5; North-East 
Coast: employed, 44; unemployed, 7; under construction, 9; other 
districts; employed, 23; unemployed, 3; under construction, 4. 
Totals: employed, 2234; unemployed, 474; under construction, 30. 


THE question whether the pressureof a saturated vapour 
is the same ina vacuum asin the presence of a gasis still a disputed one. 
Regnault attributed the differences observed by him to secondary 
causes, such as the deposition of condensed vapour on the walls of 
the containing vessel. Mr. F. Braun describes a series of careful 
experiments on sulphurous anhydride, from the results of which he 
arrives at the conclusion that the pressure of this vapour at the 
temperature of condensation is diminished by at least 3-9 mm. 
of mercury by the addition of an equal volume of carbonic anhy- 
dride at the same pressure and temperature, and by 1°3 mm. by 
the addition of an equal volume of nitrogen under similar cireum- 
stances. He infers in general that the pressure of a saturated 
vapour is not the same in the presence of a gas as in a vacuum, 
even when all disturbing causes are absent. The question is of 
importance in relation to the dissociation of gases, and up to the 
present it has not been found possible to decide it on theoretical 
grounds, 


In an article on the estimation of the volume of the gas 
in gas flues, of which the Journal of the Society of Chemical 
Industry gives an abstract, it is stated that the estimation of com- 
bustion or generator gases by means of mechanical appliances is 
attended with very great difficulties. The hot gases are liable to 
destroy such apparatus, ash and dust may render them inefficient, 
and further they ought to occupy the whole cross section of the 
flue, as in the different parts of the flue the gas will havea different 
velocity. In Munich the estimation of the volume of the smcke 
gases of 1 kilo. of coal was done in the following manner :—If, for 
instance, the combustion gases contain CO,, 6°12 per cent., CO, 
0°89 per cent., H, 0°10 per cent., O, 14°21 per cent., N, 81°60 
per cent., and, if the coa) which was used contained according to 
combustion 81°6 per cent. C., then in 1 cm. of the gas is contained 
as 1 cm. of CO, or CO at 0 deg. C. and 760 mm. pressure contains 
05364 kilos. of C. [0°0612 + 0°0089] x 0°5364 kilogs, = 37°60 gr. C. 
Now 1 kilo. of coal contains 81°6 per cent. = 816 grms. of C., and 
will yield therefore os = 21'7 cm. of dry smoke gases. These 


figures are sufficient to estimate the loss of heat from 1 kilo. of the 
fuel. 


AN appendix to the new Indian statistical abstract 
contains a table showing the increase in the area and population of 
India since 1842. In that year the area was 626,000 square miles, 
in 1844 it increased to 675,000, in 1847 to 694,000, in 1848 to 
699,000, and so down to 1855 more or less was added every year 
—except 1852—until it reached 832,000 square miles, and in 1856 
it rose to 856,000. At this it remained until 1865, when this in- 
creased to 860,000; in 1882 this rose to 868,256, and in 1886 to 
947,887 square miles, So that British India in 1886 was half as 
large again as it was in 1842. Perhaps this extraordinary increase 
will be better understood when put in this way :—Since 1842 an 
area equal to that of France, Italy, and Belgium has been added 
to British India--that is, to British territory in India, excluding 
the native States. In 1842 British India had an area equal to that 
of France, Spain, and the German Empire to-day ; by 1852 an area 
as large as Italy and Portugal together was added to this ; by 1862 
a further area as large as Hungary was added ; by 1882 this was 
increased by the area of Holland ; and by 1886 an area equivalent 
to that of the whole German Empire, excluding the kingdom of 
Prussia, was added to this, The area of the native States under 
British protection, which are not included in the above examina- 
tion, is roughly equivalent to the combined areas of the Austro- 
Hungarian Empire, Spain, Portugal, and Italy. 


A constant battery with a negative electrode of carbon 
is described by Fabingi and Farkas in the Compt. Rend., and 
Journal of the Chemical Society. In this battery the negative 
electrode consists of carbon and the positive electrode of platinum, 
and there are two electrolytes, namely, fused sodium or potassium 
hydroxide, and the —* of the action of fused sodium hydroxide 
on platinum, Na,O,PtO, + 6H,0, or 2Pt((OH),ONa + 3H,0. The 
latter compound covers the internal surface of a small platinum 
capsule, which is then filled with sodium hydroxide, previously 
fused in a silver dish. A small gas flame serves as a source of heat, 
and an electrode of gas carbon is immersed in the fused sodium 
hydroxide, the whole apparatus being protected from draughts, &c., 
by a screen. When the circuit is completed the electromotive 
force quickly reaches a certain value, and the action then becomes 
stationary. The electromotive force varies in the same direction 
as the temperature in the neighbourhood of the carbon, and in the 
opposite direction in the neighbourhood of the platinum ; and other 
conditions being equal, the intensity of the latter is greater than 
that of the former. When the two temperatures are equal, the 
electromotive force varies in the same direction as the temperature. 
When the variations in the height of the flame are small, and the 
loss of fused sodium hydroxide does not exceed a certain limit, the 
variations in the electromotive force are inappreciable. Sudden 


MISCELLANEA. 


Sitver is being found in very large quantities in the 
Madras Presidency. The Bangalore newspaper tells of very great 
finds in Chitaldroog district. 


Messrs. FLEMING AND Fercuson, engineers and ship- 
builders, Paisley, have secured a contract for the construction of 
six sets of their patent quadruple expansion engines for steamers 
for South America. 


TueE Sheffield Junior Engineering Society held its usval 
fortnightly meeting this week. Lectures were given by the presi- 
dent, Mr. W. H. Watkinson, on ‘‘ Measuring Electricity,” by Mr. R. 
Hyde on ‘“‘Steam,” and by the secretary, Mr. P, T. Gill, on “‘ The 
Strength of Steam Boilers.” 


Tue total expenditure on irrigation works in Madras, 
1887-1888, from Imperial funds, amounted to Rs. 23,75,821, and 
that from Provincial funds to Rs. 26,23,377, the final grants being 
Rs, 24,45,061 and Rs. 27,10,000 respectively, 2°83 per cent. of the 
nt la under Imperial, and 3:20 per vent. under Provincial, 
the total lapse being 3-02 per cent. on the whole grant, against 
7°70 per cent. in the previous year. 


Acopyof the eighteenth edition of “ Mensuration made 
Easy, or the Decimal System for the Million, with application to the 
daily employments of the Artisan and Mechanic,” by Charles Hoare, 
has been sent to us by Messrs. Effingham, Wilson, and Co, This is 
a really useful and cheap little book, and any youth, artisan, or 
mechanic who remains in ignorance of its subjects deserves to lose 
the advantages which attach to a knowledge of them, for this book 
places them within the reach of every one. 


A MEETING was held on Tuesday at the offices of the 
London Chamber of Commerce, Eastcheap, for the purpose of 
completing the organisation of the electrical trade section of the 
chamber, with the object of dealing effectively with questions of 
general interest relating to the trade. The voting was taken fora 
working committee representing telegraph companies, electrical 
manufacturing companies, telephone companies, electric supply 
companies, consulting electrical engineers, and general. 


Tue United Service Guzette says:—“ Austria has not 
half finished the arming of her Galician frontier, and the 
suspension of the manufacture of her Mannlicher repeating rifles 
—it now turns out that this once much-eulogised weapon is 
ractically useless—has completely upset the equilibrium of the 
[re and the Archdukes. It may be remembered that the 
Mannlicher was chosen by the late Minister of War, General 
von Bylandt, who was driven to the verge of imbecility by the 
attacks made upon him in consequence of his selection.” 


Ir is reported from Pekin that a suitable port in the 
West or Canton River will soon be opened to foreign trade. 
Wuchow is the port named, but it is said that the advantages o 
Nan-ning, which is higher up, are so great, that a survey of tho 
river between the two towns is to be made, with a view to seeing 
whether steamers can ascend to Nan-ning without difficulty. It is 
stated also that the measure is due to the alarm of the Canton 
merchants that the position of the French in Tonquin, and of the 
British in Upper Burmah, would destroy the importance of Canton 
as the chief market for foreign goods for Southern and South- 
Western China, 


Writine on steam digging v. ploughing, a corre- 
spondent of the Mark Lane Express says:—‘‘I have recently paid 
a visit to a district which may be termed the ‘ Home of. Darby’s 
Digger.’ Ihe work I saw done and the crops produced on farms 
around Pleshey Lodge surprised me, the crop of wheat, barley, 
&e., being so far superior to any I had seen in this district. I 
took a large circuit of country from Dunmow, Great and Little 
Waltham, &c.; everywhere I saw crops grown by the ‘steam 
digger’ so much better than those grown by ploughing, and from 
the statements made to me by some of the farmers of the district, 
I am quite sure it would be of great benefit to introduce the 
digger into this district [Ipswich]. My belief is that two or three 
sacks of corn per acre can be grown by digging more than can be 
obtained by ploughing; in fact, for all crops the digging will 
produce the rent and rates, besides paying the expenses of culti- 
vation over ploughing. For many years I cultivated largely by 
manual digging. In one winter, many years ago, when work was 
scarce, I employed men to double dig twenty acres at 9d. per rod, 
and I was well paid for the outlay.” 


Tue War-oflice or Ordnance Select Committee have 
once again acted with the not unusual official blindness to 
the interests of the country. The War-office authorities have 
decided at length to purchase a quantity of the new and 
powerful explosive called lyddite, this name being derived from 
the town where the experiments with the material were recently 
conducted. Lyddite is what is known in France as melinite. 
When the inventor of that compound offered to sell the patent 
right to our Government eighteen months ago, the authorities 
declined to entertain his proposals—gun-cotton and gunpowder 
were said to be good enough for all purposes. This is exactly the 
type of answer which has over and over again been given by the 
same authorities when a thing could have been obtained for a 
small sum, though the country has a few months or a year or two 
afterwards had to pay enormous sums for what these ‘‘advisers” 
refuse because what they have is ‘‘good enough.” This was 
actually the answer given in 1855, when a simple mechanical 
method of retiring and training guns was offered. The authorities 
said handspikes had always done and would do, and the weight of 
guns was not likely to increase so as to make anything else neces- 
sary. With melinite shells the marvellous results obtained by the 
French officiais dispelled the official illusion rather quicker than 
usual, but probably they can offer a reason for opposition to the 
new thing. Captain Vavasseur, on behalf of Messrs. Armstrong 
and Co., of Elswick, recognising the value of the new explosive, 
bought the patent right from the inventor, M. Turpin, and the 
latter gentleman is now personally assisting in the production of 
lyddite, which is to be the English name of the better-known 
French compound. 


THE Brussels Exhibition is announced to close on 
November 5th. The official list of awards, as revised by the 
higher jury, is not yet published in the Mon¢teur ; but it is under- 
stood that besides two diplomas of honour in the classes of 
metallurgy and navigation, a prize of 4000f. = £160 has been 
accorded to the Leeds Forge Company in the special competition 
for improvement in locomotive construction, while Mr. W. Fox 
has been awarded a silver medal for his corrugated tires. These 
tires, for preventing the wheels of carriages from engaging in the 
grooves of tramway rails, have lately been altered in form, with a 
gain of symmetry without a loss of efficiency. Amongst other 
awards are mentioned the following:—Chubb and Sons, three 
diplomas of honour, in the classes of civil engineering, metallurgy, 
and ornamental metal work, as well as two gold medals; H. R. 
Justice, silver medal, in heating and ventilation; the Doty Lighting 
Corporation, for lighting otherwise than by gas; Henry Milward 
and Sons, Redditch, silver medal, for needles; the Leeds Forge 
Company, diploma of honour, for corrugated flues in two classes; 
John Knight, Farnham, bronze medal, for walking sticks; J. Cor- 
bett, M.P., gold medal, for salt; the Cheeseborough Manufac- 
turing Company, gold medal for vaseline; Messrs. Smith and 
Paget, Keighley, silver medal, and Messrs. A. Shanks and Co., of 
Arbroath, for mechanical processes and tools; Messrs. Ruston, 
Proctor, and Co., two gold medals, for engine and boiler; the 
Westinghouse meng i London, gold medal, for ditto; the Great 
Eastern Company, gold medal, in navigation; Merryweather and 





and considerable variations in the external resistance of the circuit 
produce only very brief temporary variations in the difference of 
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Sons, diploma of honour, in life-saving ; the Anglo-American Brush 
| Company, diploma of honour, and the E, P.S, Company, gold 
| medal, in electricity. 
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A GREAT STONE. 





A GREAT STONE. 





THERE was recently cut out from the Pilkington Quarry 
Horwich, in one piece, without crack or flaw, a large stone 
weighing upwards of 35 tons. The dimensions are 14}ft. in 
length, 6ft. high, and 5ft. 3in. wide. The removal of this mass 
from the quarry to its destination, a bleachworks in Bolton, a 
distance of seven miles, over a rough hilly road, was success- 
fully accomplished, as shown above, by the Phoenix Steam Boiler 
Company, Bolton, under the direction of Mr. H. W. Rushton. It 
is said to be the largest stone ever quarried in this country. 








BENCH DRILL. 





Tue Britannia Company, Colchester, is now introducing the 
machine tool which we illustrate. This is a very handy little 
drill for both hand and power; it is constructed with a strong 
box casting for the main body, with shaft holes truly bored, 
and with a steel spindle fitted with mitre 
gearing. A turned circular table is made to 
rise and fall, and is adjustable to any position 
by a swivelling bracket, and split bearings, 
pinched by bolts and nuts. It hasa turned 
three-speed cone pulley, turned heavy fiy-wheel, 
and wood handle. The feed is effected by a 
treadle motion and balance lever, leaving both 
hands of the operator at liberty for work. 
But if preferred, it can be made with a screw 
feed. - 


The steel spindle is 1jin. diameter; the cone 
pulley, three-speeds, 14in. wide ; diameters— 
largest 9in., smallest 5in.; circular table, 16}in. 
diameter ; distance between spindle and table, 
12in. It will take in a diameter of 17$in.; will 
drill a hole Zin. diameter by 4}in. deep. The 
base of the body measures 18in. by 14in.; fly- 
wheel, 26in. diameter, 2fin. face; total height 
from bench to top of drill, 40in.; approximate 
weight, 4} cwt. 








TRIAL OF A TORPEDO BOAT ON 
THE CLYDE. 

A NEW first-class torpedo boat, built by 
Messrs. Hanna, Donald, and Wilson at Paisley, 
for the Indian Government, went down the 
Firth on a trial run on Saturday afternoon. For 
a trial of speed the day was very fine, as there 
was no wind, and the sea was therefore calm ; 
but the slight mist which hung around deprived 
the guests of a view of the scenery of the 
Clyde, doubly beautiful at present when all is 
clad in autumn foliage. The little craft—which, 
by the way, has not yet got its name—left the 
James Watt Dock shortly after noon, and 
steamed at a brisk pace past the Channel Fleet 
and down the Firth. er appearance, which, 
like all torpedo boats, is stealthy, attracted 
much attention. She is both narrow and 
shallow for her length, and having at present 
only her short funnel and a polemast, with rails 
instead of bulwarks, not much of her was seen 
as she glided swiftly along. As to dimensions 
and details, &c., the builders’ lips are sealed, 
the reason always assigned for reticence on 
such occasions being that foreign Govern- 
ments might learn from the journals of 
the day the details of the boat; but 
before the vessel has been long in com- 
mission all will be known by those anxious 
to learn and willing to probe all sources. The vessel is 
built of galvanised steel of varied thickness, but generally speak- 
ing, very thin, and internally it is coated with a composition and 
covered with small cuttings of cork, which not only prevents 
dampness, but gives the ‘‘walls” of the saloon, &c., a pretty 
appearance. In writing of such a craft, it is almost impossible to 
dissociate from the mind the work she may be engaged in. It 
must be either offensive or defensive. In both cases speed is of 
great importance, for she occupies pretty much the position of the 
hero ‘“who fights and runs away” so as to be able “to fight 
another day.” Her engines are of the triple-expansion type, with 
inverted direct-acting cylinders, and every appliance has been 
adopted to render them compact and strong. The valves are 
driven by Joy’s valve gear. The propeller, which is of steel, has 
only two blades. There is one boiler of the locomotive type, work- 
ing to a pressure of 180]b. per square inch. Forced draught, on 
the cl stokehole system, is brought into service. The boiler is 
fed only by fresh water, condensed by the apparatus of Mr. Kirkaldy, 
and now on view at the Exhibition. The water is stored in a gal- 
vanised iron tank, which is so shaped as to form a seat in the 


| engine-room. For protection the coal bunkers are placed on either 
| side of the boiler and across the fore end. The vessel depends 
almost entirely on the subdivision of the hull into water-tight 
compartments, there being fourteen of these. There are in the 
larger spaces ejectors for pumping the ship dry when nec ° 
The vessel is steered by Pefer’s patent gearing, placed on the side 
of the bulkhead in the engine-room, operating a rudder on the 
balance principle. Both the speed and manceuvring powers of the 
vessel were recently tried by Government inspectors, when con- 
siderably over the stipulated speed was attained, and on Saturday 
on the measured mile at Skelmorlie three runs were made, the 
mean speed being equal to 204 knots per hour, but the engines 
were not worked up to their full power. The fighting capabilities of 
the ship are not yet evident, as her guns have notarrrived. She will 
have a 3-pounder and several Nordenfelt guns, besides five 
torpedo tubes. One of these is placed at the bow and two will be 
attached to each of the two conning towers—one forward and one 
aft. These latter tubes will be so placed that they can be fired in 
| any direction. A search light will also be supplied. The vessel 
can be steered and worked from either of the conning towers or on 
deck. The comfort of the officers and crew has not been neglected, 
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| for aft there is a large saloon, and forward accommodation is pro- 
| vided for the “tars.” Electric light is provided by a powerful 
| dynamo placed in a forward compartment. In addition to the 

guns several deck erections have yet to be placed in position; and 
| the vessel will also be fitted with awnings. The completing of 
| these operations will necessarily take some time, so that the little 
| craft will not sail for Calcutta, where she is to go on commission, 
| fora month or two. It may be added that this is the first torpedo 

boat of the type built on the Clyde, Thames builders having 
| hitherto monopolised this work.—Glasgow Herald. 








AN IMPROVED CUT-OFF VALVE GEAR. 





AN improved cut-off for regulating, automatically, the travel of 
a valve of a steam engine according to the speed of the main driving 
shaft is illustrated herewith, and has been patented by Mr. George 
B. Rait, of Everly, lowa. A shaft block secured to the main driving 








shaft has parallel ways on two of its sides in which fit the parallel 
side wall of an excentric made to slide thereon, an expansion spring 
within the central opening of the excentric, as shown in the sectional 
| view, bearing against one of its end walls and against the adjacent 
| end of the shaft block. This spring is balanced by a vertically 
| swinging lever, mounted at right angles to the block and excentric, 
weighted at its outer end, and engaging the excentric at its inner 
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RAIT'S VALVE GEAR. 


end to throw the excentric against the action of the spring, the 
latter being of sufficient tension to hold the excentric in its proper 
position for the desired rate of speed. 

When the speed exceeds this rate, the ball of the lever is thrown 
outward by centrifugal force, causing the excentric to slide toward 
the centre on the shaft block, and making the valve cut off sooner, 
thus admitting less steam to the cylinder, and diminishing the 
speed of the engine, until the normal pointis reached. The excen- 
tric is preferably made in two parts, as shown in one of the views, 
fastened together by bolts and rivets, for convenience in placing on 
the guideways of the shaft block.—Scientific American. 








HEATH’S PATENT SELF-TIMING SPEED 
INDICATOR. 


THE accompanying illustration shows a self-timing speed indi- 
cator. The cut is the fall size of the instrument. e inventor's 
idea was to attain the perfection of a speed indicator which would 
be self-timing, self-registering, and adapted to the higbest as well 
as the lowest velocities. The transmitting device consists of the 
detachable point shown at the top of the cut. 

In using the indicator, the setting pin A is firmly pressed inward 
until it stops, which sets the hands at O and winds the power 

ring. Then the point being attached, as in the cut, or in case the 
shaft runs in the direction followed by the hands of a clock, to the 
other pinion, the point is placed in the centre of the shaft to be 
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| timed, brought as nearly as possible in line with it, and held with 
| sufficient firmness to prevent slipping. The starting pin Bis then 
| pressed firmly inward and released ; this starts the hands, and at 
| the same time releases the time train. The instrument must then 
| be held steadily in place until the hands stop, when the rate of 
| speed may be read on the dial—the outer graduated circle indicat- 
| ing revolutions, and the inner one hundreds of revolutions, This 
| device is manufactured by the Eddy Electric Manufacturing Co., of 
Windsor, Conn.—Railway Gazette, 








| THE INsTITUTION oF CrviL ENGINEERS.—A new edition of the 

| list of bers of the Institution of Civil Engineers has just been 

| issued, from which it appears that there are now on the books 5529 
members of all classes, as against 5328 twelve months ago. 
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STEAM LAUNCH NETTLE. 


NETTLEFOLDS LIMITED, BIRMINGHAM, ENGINEERS. 





STEAM LAUNCH AND COMPOUND ENGINES. 





THE steam launch Nettle, which we illustrate above, and 
the engines which are illustrated on p. 352, are now being 
exhibited in the Cardiff Exhibition, which, although not strictly 
speaking a new departure in launch building, presents some 
novelties of detail. It is attention to what may appear trifling 
matters that makes a boat, a boiler, or an engine a success, 

The alterations and additions in this boat are the result of 
observation and knowledge acquired both in building and in 
afterwards running such boats, and practical experience of the 
treatment of small craft often in charge of men who know little 
how to manage an engine or boiler. Constantly a launch, a 
launch engine, or boiler is shipped to some remote corner of the 
globe, where the man who has the care of that engine and boiler 
is perhaps a native, innocent of all knowledge of the construction 
of the simplest machine, or whose knowledge of his engine and 
boiler is less than that of any ordinary fireman or stoker, Then 
comes the test of what may be called the utility of the 
design. Simplicity should be the great aim of the 
designer of machinery. All unnecessary complica- 
tions should be avoided in marine work especially, 
and most of all in launch work. In Messrs, Nettle- 
fold’s launch engines there are no crossheads or guides, 
these being replaced by a strong light linkage, the 
necessary attachments adding strength to the columns 
without too much stiffness, while the eyes of the 
links are all bushed with steei or hard gun-metal in 
which steel pins work. The advantage that it is 
intended to secure is, when these wear slack, pins and 
bushes can be replaced in a few minutes at a trifling 
cost. It is assumed that the thrust or pull on these 
pins is constant, and not alternating, and that there- 
fore there will be no jarring or rattle even when the 
bearings wear a trifle slack. For high speed engines 
these are most important points; unnecessary weight 
in rapidly reciprocating parts, such as the crosshead, 
often introduces unnecessary wear and _ heavy 
racking strains, Again, these same links displace 
the levers and links for driving the pumps, thus 
doing away with unnecessary reciprocating weights. 
The engines, too, are much more open and acces- 
sible. Turning to the valve gear, the links 
are made with large surfaces and so that they 
can be easily adjusted. The cylinders are fitted with 
hard metal liners, and the pistons are as light as is 
consistent with safety. A steel crank shaft running 
in extra long gun-metal bearings, and carefully 
balanced, is used. A small horseshoe thrust is used, 
as being a better arrangement than the old-fashioned 
collar thrusting against the end of a bearing, tending 
to make it run hot and to give trouble, besides being 
difficult to adjust when worn. The horseshoe thrust 
can always be kept properly adjusted, and is inde- 
pendent of any of the bearings. The air pump is 
like all the rest of the engine, simple in construction, 
and such that anyone could overhaul who had ever seen 
the inside of an ordinary pump. Still in this even there are trifles 
which all go to make the pump highly efficient.. The condenser 
has its peculiarity, the object being to get over the invariable 
difficulty of the keel condenser getting choked with condensed 
water, and this is attained by a simple device. The cocks and 
pipes are few and accessible. The boiler is built for a working 
pressure of 120 lb., and the ashpit can be closed for forced 
draught if required. There isa fan fitted with an automatic 
arrangement by which the draught is shut off on the furnace 
door being opened. The fittings are all so placed as to be easily 
accessible, and the boiler has been specially designed for facilitat- 
ing thorough internal inspection, and if necessary repair. The 
hull was built by Messrs. Forrest and Sons, is a fine model, and 
is exceptionally strong. When the engines were running at a 
high speed there was hardly perceptible vibration. The lines 
are fine and there is a clean run aft to the propeller. This boat 
is built without a dead wood, and in consequence a high efficiency 
is obtained from the propeller. The boat generally is very well 
finished off and fitted, and on her trial gave, we are informed, 
excellent results. This design of engine is also adapted for 
driving fans and centrifugal pumps direct, or other similar work 
for which trustworthy high speed engines are required, 











The engines are eminently suited for man-o’-war cutters, as 


Messrs. Nettlefolds have studied lightness of design combined | 


with strength, the weight of the engines being only about 500 lb., 
and indicating 25-horse power. 








CENTRIFUGAL PUMPING MACHINERY. 





BELOw we illustrate a combined centrifugal pump and engine 
as made by Messrs. Thomas H. Williams and Co., London, 
for irrigation works in South America. The special features of 
this pumping engine lie in the construction of the disc and the 
chamber enclosing it, and in the proportioning of the engine 
and pump generally. The pump is bolted to the hooded flange, 
which is formed on the end of the engine bed plate by means 
of a corresponding flange cast on the pump casing and suction 
branch. It is further supported on the concrete foundation by 


means of two brackets, which are cast on the volute casing of 
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CENTRIFUGAL PUMPING MACHINERY. 


the pump. The suction is divided into two branches, one of 
which forms one casting with the pump casing and flange, and 
the other is cast in one piece with the cover, which constitutes 
one side of the pump. This arrangement permits the removal 
of the cover for examining or removing the dise without disturb- 
ing the suction or delivery pipes, or otherwise interfering with 
the engine, as the pump spindle can be disconnected from the 
crank shaft and withdrawn together with the disc from the 
pump. To allow of this the two suction branches are connected 
by a separate breeches-piece, and terminate in one pipe as shown 
in the illustration. The water enters the pump on each side at 
the centre of the vertical chamber, and passes from thence at a 
uniform velocity into the volute, whence a gradual diminution 
in the velocity of discharge takes place. The disc is propor- 
tioned to reduce the power which is usually dissipated in fluid 
friction in centrifugal pumps. The loss in such pumps due to 
the fluid friction alone of the disc and vertical chamber enclosing 
it is often very considerable. 
5ft, diameter, and making about ninety revolutions per minute, 
the work expended in fluid friction amounts, Mr. Williams says, 
to about 3-horse power, whereas a disc 4ft. diameter of the open 








With a disc of the usual type, | 


several years’ experience Messrs. Williams and Co. have proved 
to be the most suitable for centrifugal pumps, and making 
114°67 revolutions per minute, the work expended in fluid 
friction is, he states, only about 1-horse power, while the quantity 
of water delivered is, we are told, in excess of the 5ft. disc with 
equal engine powers. Mr. Williams states that vanes propor- 
tioned to this curve almost entirely prevent the churning of the 
water on its passage from the vortex to the volute, but we are 
not informed as to the nature of this curve. In consequence of 
its use, however, it is this firm’s practice to give a smaller disc 
for a given size pump, and to run at a higher number of revolu- 
tions per minute than is usual. This favours the use of a high 
speed engine, which in this case is of the vertical type. The 
reciprocating parts are balanced by weights forged solid with the 
crank, and the influence of the weight and velocity of the 
reciprocating parts is carefully considered in relation to the 
work done by the steam. A higher initial steam pressure and 
ratio of expansion are employed than is usual in this class of 
engine, with a corresponding economy in working. 
In support of the claim that these pumps give a 
much higher efficiency than has been obtained with 
other designs of centrifugal pumps working on equally 
low lifts, it is stated that in a trial conducted by the 
owners with an 18in. pump, working on a total lift of 
15ft., it wae found that the net W.H.P. was 24°034 
by actual measurement over a weir, and the engine 
indicated 35°63-horse power. Hence the efficiency of 
» ade W.H.P. x 100 
the entire machine in terms of a 
67°5 per cent. Compared with the results usually 
obtained, this, for so small a pump, is a high 
efficiency. Amongst the highest recorded for a lift 
of about 15ft. and a 40in. pump worked by com- 
pound engines and delivering about seventy tons of 
water per minute is 61°3 per cent., and Messrs, Wil 
liams and Co. are of opinion that with well-propor- 
tioned pumps of large capacity working on lifts of 
14ft. to 18ft., and delivering sixty to eighty tons of 
water per minute, driven direct by well-designed 
high-speed compound engines, it is possible to secure 
an efficiency of 70 to 80 per cent. 











MESSRS. SHARP, STEWART, AND CO. 





THE eight days’ sale of a portion of the engi- 
neering and boilermaking plant and effects at the 
Manchester works of Messrs. Sharp, Stewart and Co., 
by Messrs. Wheatley Kirk, Price, and Goulty, was 
continued on Thursday last, and concluded on the 
following day—Friday. On both days there was 
again a good assemblage of engineers from various 
districts. On Thursday the first lots offered were 
composed of smiths’ and other loose tools, of which 
there was a considerable number, and fair prices 
were realised for these. A self-acting planing ma- 
chine, to plane 5ft. by 2ft. 6in. by 2ft. on bed 8ft. long, 
with table worked by a chain, cross slide with graduated swivel 
tool-box, fast, loose, and reversing pulleys,and overhead driving 
apparatus, which was one of the old tools, sold for £8. An 
excentric geared bar shearing machine, to shear 1}in., slide with 
3in. lift, 10in. excentric shaft, 6ft. spur wheel, 6ft. fly wheel, and 
fast and loose driving pulleys, brought £50. A good useful 
engine of the locomotive type and boiler combined, engine with 
two 12in. cylinders, 18in. stroke, double slide bars, 5$in. forged 
locomotive crank shaft, ljin. piston rod, 6ft. by 7in. 
turned fly wheel, 2ft. Gin. driving pulley, extra shaft 
with two pulleys, multitubular boiler, 9ft. 8in. long, 4ft. 
diameter, 190 in. wrought iron tubes, copper fire-box 
4tt. 3in. by 5ft. 3in. by 3ft. 8in., with copper stays, 
wrought iron outer casting, smoke-boxandchimney, steam gauge, 
two water gauges, injector, dome, piping and connections, spring 
safety valve, and Allen’s patent governor, the whole fixed on two 
cast iron bases, and with wrought iron coal-box 7ft. by 3ft., 
working up to 100 1b. pressure, by Sharp, Stewart and Co., after 
some brisk bidding, was sold for £200. Three 15-cwt. double 
standard single-acting steam hammers, 12}in. cylinder, 3ft. 
stroke, cast iron hammer head, 2ft. 9in. by 18in. by 13in.; 2}in. 


type, and having the vanes formed to a curve, which after piston-rod, cast iron anvil block, cast iron base plate 9ft. Gin. by 
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6ft. 6in., spare piston-rod, regulating levers and valve, made by 
Naysmith, were knocked down—one for £16, the second for 
£26 10s., and the third £16—the first and last of these going 
for simply scrap prices. A 10-cwt. double-acting, self-acting, 
steam hammer, similar in many points to the two above referred 
to, and made by Beyer, Peacock and Co., fetched £62. A 
24in. cylinder, simple horizontal, high and low pressure 
condensing steam engine, 42in. stroke, 3}in. piston-rod, 
forged connecting-rod, 74in. crank shaft, wrought iron 
finished crank, cut-off valves, double-slide bars, cast iron 
bell crank lever working 16in. air pump, with rubber valve, 
Buss’ patent high-speed governor, 14ft. spur fly-whee!, 13in. by 
Yin. rim, 27in. pulley, 6in. broad, cast iron bed 20ft. by 3ft. 6in., 
vacuum gauge and outer pedestal, by Wren and Hopkinson, 
was disposed of for £165. A special circular planing machine, 
for the edges of flanged plates, base plate 8ft. 3in. by 4ft. 6in., 
crosshead on uprights 6fc. 6in. long, 13in. deep, fixing with 5in. 
revolving spindle driven by worm and wheel, horizontal slide on 
end of spindle, with slide rest, fast and loose pulleys, and over- 
head driving apparatus, sold for £17 10s.; and a 6-ton hand 
power overhead travelling crane, 40ft. span, double-trussed cross 
beams, 16in. by 12in., fitted with rail, cast iron end carriages, 
double-geared crab with 10in. barrel, 20in. long, about 30ft. of 
gin. chain, all motions worked by endless chain from the ground, 
brought £30. A No. 4 Root’s blower, with l4in. driving 
pulleys, extra pair of shafts and overhead driving apparatus, 
made by Thwaites and Carbutt, realised £28, and a hydraulic 
accumulator, with Sin. ram and 6ft. lift, cast iron base, safety 
valve and connections, eleven cast iron weights 2ft. 9in. diameter, 
6in. thick, weighing 95 ewt., sold for £48. A powerful lever 
shearing machine, to shear lin. worked by a cam, heavy cast iron 
frame, 22in. shear blades, spur gearing, 6ft. fly-wheel, 4ft. 6in. 
by 6in. driving pulleys, and two extra knives, 9ft. radius jib 
crane, with runner and two of Weston’s chain blocks and chain, 
was knocked down for £15. A pair of ljin. rams geared, for 
hydraulic press with 12in. stroke, having cast iron bed plate 
Sft. by 3ft. 6in., double slide bars, two connecting rods, disc 
cranks 4ft. by 10in., fast and loose driving pulleys, check valves, 
brass stop valve, one three-way brass cock, outer pedestal, 
hydraulic pressure gauge, extra spur wheel, made by the 
Hydraulic Engineering Company, Chester, and of modern 
design, were disposed of for £50. An electric lighting plant 
was offered but not sold. On the eighth and last day of sale a 
considerable number of tools and fittings in the erecting shop, 
brass foundry, cylinder shop, &c., were sold. A plate-moulding 
machine, with 20in. by 2/t. 9in. table, in cast iron frame, with 
lever and balance weight, cast iron top, with turnover motion, 
and stops and cast iron moulding plates, fetched £13 10s. An 
old self-acting planing machine, by Sharp, Roberts, and Co., to 
plane 6ft. by 2ft.6in. by 2ft. 6in., 8ft. bed, table worked by chains, 
graduated swivel tool box on cross’ slide, fast, loose, and 
reversing pulleys, brought £11 10s. A 6in. cylinder high- 
pressure vertical steam engine of old type, with 8in. stroke, 
cast iron frame and base plate, with double slide bars, forged 
connecting rod, ljin. piston-rod, 2}in. crank shaft, 40in. fly- 
wheel, 4in. rim, outer pedestal and stand, steam and exhaust 
piping, sold for £10 10s. The succeeding lot was a modern 
self-acting planing machine, by Sharp, Stewart, and Co., to 
plane 7ft. by 3ft. 5in. by 3ft. 5in., on 9ft. 6in. bed, table worked 
by rack, two graduated swivel tool boxes on cross slide, fast, 
loose, and reversing pulleys, overhead driving apparatus, with 
two cones, and one driving pulley, and this realised £70. A 
Gin. stroke self-acting slotting machine, admitting 2éin. 
diameter, with 22in. circular compound slide table, three-speed 
cone for 3}in. belt, overhead driving apparatus, and strap lever, 
made by Sharp, Stewart, and Co., sold for £23. A vertical 
drilling machine, 2}in. spindle, 14in. feed, admitting 40in. 
diameter, 10in. cast iron column, 30in. fast and loose driving 
pulleys, special quick self-acting feed used for grinding in 
cylinder covers, two overhead driving apparatus with three 
speed cones for 23in. belts, three driving pulleys, and strap 
lever, was knocked down for £10 10s. A self-acting planing 
machine, to plane 7ft. by 3ft. 6in. by 3ft. Gin., on bed 8ft. 5in., 
table worked by rack, one graduated swivel tool box on cross 
slide, fast, loose, and reversing pulleys, and overhead driving 
apparatus, made by Messrs. Collier and Co., went for the mode- 
rately goud price of £38 10s. The works’ clock, which was 
subsequently put up for sale, excited some interest. This clock 
has been well known to the Manchester people for the last fifty 
years, having been put up in 1835 by Messrs. Sharp, Roberts, 
and Co. The clockwork was made by Mr. Bailey, of Salford, 
father of Mr. Alderman W. H. Bailey, and it underwent a 
careful examination by the buyers, with the result that it was 
found to be in as perfectly good working condition as when it 
was first fixed. After some competition it was sold for twenty 
guineas, and has, we understand, gone to a marine engineering 
establishment in the North of England. Some interest also 
attached to the works’ bell, which was originally made by Messrs. 
Taylor and Son, of Loughborough, for Lichfield Cathedral. 
Being slightly out of tune with the rest of the peal, it was 
bought by Messrs. Sharp, Stewart, and Co. It weighs 588 Ib., 
and was sold for 3jd. per lb. A 15in. raised to 20in. centre, 
double-geared hand lathe, on 12ft. straight bed, 23in. wide, five 
speed cone for 3}in. belt, sliding saddle with slide rest, 
18in. and 30in. face plates, overhead driving apparatus, with 
two sets of driving pulleys, by Messrs. Sharp, Stewart, and Co., 
for £15. Two Gin. stroke ungeared self-acting slotting ma- 
chines, three speed cones for 3}in. belt, 20in. circular compound 
slide table, overhead driving apparatus with two sets of pulleys, 
by the same firm, realised respectively £17 and £14. This 
concluded the sale, but another and the remaining portion of 
the plant will be offered, we understand, in about a month’s 
time, by the same firm of auctioneers. 








THE SILTING OF THE DEE.—Four vessels are aground in the Dee 
between Connah’s Quay and Flint. It is stated that the vessels 
have bumped against each other, and are unfit to pursue their 
journey. The river is so rapidly silting up that small coasting 
schooners are obliged to lighten their cargo before coming up. 
Peremptory action is to be taken against the River Dee Company, 
who are responsible under their Act for maintaining a navigable 
depth of water. 

ENGINEERING Society, Kine’s CoLLece, LonDoN.—At a general 
meeting of this Society, held on October 16th, Mr. C. E. Jones 
delivered his presidential address, taking ‘‘Gold Mining” for his 
subject. He confined his attention chiefly to the Australian gold 
fields, and commenced by enumerating the principal forms in which 
the metal is found, viz, as alluvial gold, associated with river mud, 
sands, and gravels, and in quartz reefs. In these cases it may be 
associated with nearly every other known metal, but it is generally 
believed that the gold is never found in combination with them, 
but is merely mechanically associated, while a few hold that it 
exists as a sulphide in some varieties of pyrites. The author then 
dwelt on its geological distribution, and touched on its occurrence 
in England, aad le. Pritchard Morgan’s Welsh workings. He 


went on to describe the various processes for extracting the metal 
from the old cradle to the latest chlorination processes, 





COMPOUND TANK ENGINE, NORTH-EASTERN 
RAILWAY. 


Our series of supplements illustrating the best modern locomo- 
tive practice are intended to show what that practice is in all its 
forms and varieties. We this week give an external elevation 
of a new type of mineral tank engine—Worsdell and Von 
Borries’ system—in use on the North-Eastern Railway. In 
another impression we shall give details of this engine, designed 
by Mr. Worsdell. These engines are used for working heavy 
mineral trains from the Durham and Newcastle coal-fields to 
their destination, east and west. The usual weight of the train 
on the average gradient is forty loaded wagons, carrying ten 
tons each, or sixteen tons inclusive of the weight of the wagon, 
or a gross weight of 640 tons. The design of these engines is 
precisely the same as that of the six-wheeled coupled compound 
goods engine in regular use on the North-Eastern Railway, the 
only difference being that these have side tanks on a longer 
frame to carry the coal bunker and part of the water tank. and 
a pair of trailing wheels with radial axle-boxes, which gives a 
considerable range to enable the engines to enter sharp curves 
of sidings and colliery lines in the districts where they have to 
work, The consumption of coal has been found to be approxi- 
mately the same as all the other compound engines, viz., from 
15 to 20 per cent. saving over non-compound engines working 
the same traffic. The principal dimensiuns of these fine engines 
are as follows :— 

Compound Mineral Tank Engine. 
Cylinder h- ure) :— 
eke On aa a ne Cae? ee aes) 
Stroke of pistom.. .. .. 2. os oo o2 o8 8 oe os 
Le of ports.. .. 
Width of steam ports... .. «1 «2 ee oe 
Width of exhaust ports .. .. .. .. «+. «+ 
Distance, centre line of cylinder to valve face 
Trick valve :— 
Lap of slide valve oe 
Maximum travel of valve 
Inside clearance of valve oe onl as 
MU ENED os ae fe. 00 «6: 00 06 00 
Distance apart of cylinders, centre tocentre.. .. .. 
Distance apart of slide spindles 8 oe: “eh oe 
Cylinder (low-pressure) :— 
Diameter of cylinder .. .. .. oe of « 
Stroke of pistom.. .. 2. 22 sc ce se 08 oe oe ve 
Tamaths of parts... 2. 20 0c cc ce ce ce te ce ee 
. eS ee ee ee ee 
Width of exhaust ports .. .. .. .. 
Centre line of cylinder to valve fave .. 
Lap of slide valve .. .. .. .. « 
Maximum travel of valve bar Give geo WA! 66 eS 
ee NN ae ee ee ee eee ee ee 
Inside clearance of valve as he oe. Wa ey 
Motion (Joy's system) :— 
Diameter of piston-rods.. .. 
Length of slide block .. .. .. «1 « 
Length of connecting rod between centres 
Wheels (cast steel) :— 
Diameter on tread, coupled wheels 
Diameter on tread, trailing wheels 
Throw of crank-pin for coupling rods os és 
Diameter of crank-pin, driving wheels .. .. .. 
Diameter of crank-pin, leading and intermediate. . 
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Length of crank-pin.. .. .. .. 4 

Thickness of tiresontread .. .. .. «. 

Width of tires ee ae ee 5} 
Crank axle (steel) :— 

Diameter at wheel seat .. 2. 2. «2 oc ce cs ce oe 8} 

Diameter at bearings .. .. .. .. 7 


Diameter at centre .. .. .. .. «. 
Distance between centres of bearings 
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Length of wheel seat 

Length of bearing .. .. .. a 9 
Diameter of crank bearings .. re) 
Length of crank bearings .. .. 2.0 2. 2s 00 2s oe 45 
Distance between centres of cranks .. .. .. .. «. es 0 

ing and intermediate axle (steel) :— 
Diameter at wheel seats... .. .. 1. 22 os ce os 0 8} 
ee a 07 
Diameter at centre .. ee ae i ae ee 0 6} 
Length of wheel seat 0 7% 
Length of bearing .. .. .. .. « 09 
Distance between centres of bearings 310 
Trailing axle (radial-box) :— 

Diameter at wheel seat .. 08 
Diameter at bearings 0 6} 
Diameter at centre .. 06 
Length of wheel seat 0 6} 
Length of bearing .. .. .. «. «- 011 
Distance between centres of bearings ee 


Frames (steel) :— 
From centre of leading wheels to front buffer beam .. 
From centre of leading to centre of driving wheels .. 
From centre of leading to centre of intermediate wheel 
From centre of intermediate to centre of radial wheels 
From centre of radial axle to back end of frame .. 
Distance apart of frames A Sa Se 
Thickness of frames .. ° 
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Thickness of smoke-box tube plates... .. .. .. «2 «- O OF 
DUO GE SONNE ‘so ce co ec 0s sn 00 00: os on «ec © F 
Dinmoter of rivets 2. 20 02 2c 00 cc co of 0 di 
Fire-box shell (steel) :— 
RGU GUD os 9s on 5s 400 4 s0ce 0c os ws oo 6 O 
Breadth outside, at bottom .. .. 2. «s oc oc of of Sil 
Depth below centre line of boiler oo «+ es oe OS ® 
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Thickness of back plate.. .. .. ° 0 0%, 
Pitch of copper stays .. .. . ° 04 
Diameter of copper stays .. .. 1. «2 os of «of of O21 
Roof stays (cast steel girder section)... .. .. «2 «© «8 — 
Inside fire-box (copper) :— 
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Number of tubes... 2. 00 2s 0s oe oe oe o- 208 
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Height of chimney from rail.. .. .. ec oo BO A 
Heating surface oftubes .. .. .. «.. «+ «. 1026°128q. ft. 
Heating surface of fire-box .. .. .. .. «. « 10 - 
Total 1186°12 ,, 
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Working pressure .. 1. «2 se ce oe oe oe «- 160Ib. 
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LETTERS TO THE EDITOR. 
[We do not hold ae - on lal the opinions of our 


ENERGY, 


Sir,—The importance likely to be attached by students to any- 
thing written by my friend Prof. Greenhill, hae me to beg aon 
to hesitate over his cumbersome and unnecessary doctrine that v 
does not mean the velocity of a body but only the number of times 
a specified unit of velocity occurs in it. The sentence he quotes at 
the beginning of his letter on page 329, and on which he says the 
late Mr. Todhunter would have poured forth sarcasm, is, I beg to 
assert, entirely true and completely sufficient. The energy of a 
body is 4m 2, quite irrespective of any question of the units in 
which one may choose to measure the quantities and to state them 
numerically, If one said, ‘‘ let the voloclty of a body be 6,” one 
would indeed have to specify a unit before the phrase had an 
meaning ; but when one says, “let the velocity of a body be me 
nothing further need be said. In whatever unit you may choose 
to specify m and v numerically, 4 mv? is the kinetic energy, and 
will express itself numerically in the appropriate units, Students 
must learn, once for all, how to deduce the appropriate unit for a 
derived quantity from a consideration of its ‘‘ dimensions,” They 
should not need to be reminded of this in every statement that is 
made ; and to say that if m is measured in something, and v is 
measured in something else, then 4 m v? is the kinetic energy, &c, 
looks as if it would not be true unless measurements are made in 
the specified conventional way ; and thus a glamour of unreality 
— \ eeeeened is thrown over a most vital and real physical 

ruth, 

You will notice, Sir, that I address myself to students rather 
than to Prof. Greenhill, because I doubt not he has carefully 
thought out the matter from his point of view, and considers his 
mode of statement perfectly clear and unencumbered with un- 
necessary conventions, I do not presume to think of effecting his 
conversion ; but, inasmuch as I hold strongly an opposite opinion, 
and inasmuch as my bare assertion is not likely to carry any undue 
weight, I venture to make it in the hope that by pointing out to 
students the fact that at least there are two opinions in the matter, 
I may save some of them from accepting too unhesitatingly the 
dictum of Prof. Greenhill and Mr. Todhunter. For further infor- 
mation, should they desire it, I may refer them to an article of my 
brother’s, in Vature, July 19th, vol. lviii., p. 281. This side reference 
to Mr. Todhunter’s mode of thought on the fundamental conceptions 
of science is very instructive, and throws a good deal of light on 
one possible cause of the singularly confused mental attitude of 
many of the younger Cambridge men with regard to elementary 
and fundamental notions, who nevertheless exhibit such remarkable 
ability in the higher reaches of their subject. 

October 21st. OtiIveR J. LopcE, 


P.S.—With regard to other matters of recent controversy in 
your pages, will you allow me to say that if energy were a function 
of time, ——— motion would be child’s play ; and that the dis- 
cussion on the “‘ dynamics of a particle” arose out of a hypothetical 
application of two unequal forces to a particle of no mass, i.e., to 
a point ; an application which is impossible, or only possible by 
reason of the acceleration of such a particle being infinite.—O, J. L. 





Sir,—Nothing would be gained by my entering into a contro- 
versy with Mr. Dewar, because his methods of thinking are 
essentially different from mine. He cannot understand me, and I 
am free to confess that I fail to understand him; so I must content 
myself with courteously stating that I have read with attention his 
reference to myself. 

I should have said nothing further concerning energy were it not 
that Professor Greenhill has addressed a letter to you on the subject. 
That letter is in most respects admirable, but it is unfortunately 
inconclusive—inconclusive in the sense that it is certain not to be 
accepted universally by other teachers of dynamics. This is the 
unfortunate part of the whole subject. The teachers of dynamics 
seem to be quite unable to agree among themselves as to how 
dynamics should be taught. ‘I'he result is confusion worse con- 
founded for the wretched student. Language which was held 
good enough twenty years ago is not good enough now, and we 
have a constant coining of new phrases. We have ‘ poundals” 
and ‘‘ergs” and ‘‘velos” and ‘‘cellos,” &c. &c. Rankine knew 
nothing of such things. Newton never heard of a poundal 
or an erg in his life. hat is the object of the new phraseology? 
Why cannot professors, if a new set of words is needed, agree 
among themselves as to what these words are to be! Whence 
does all the confusion arise ? 

In dynamics we have six factors to deal with—Force, Space, 
Time, Mass, Motion, and Velocity. These are all metaphysical 
entities with which mathematicians can play pranks, These admit 
of being combined in twenty-four different ways. For practical 
purposes fourteen rules have been compiled. The student who 
will get these by heart can solve almost any question in 
dynamics that an examiner can put to him. For example, 
given the mass, the final velocity, and the force, to find the time. 
Multiply the final velocity by the weight—mass—and divide by 
the force and by 32°2. The quotient is the time, ana soon. The 
professors are all agreed about such rules; there is no room for 
any difference of opinion. The divergence is not about things, but 
about words and the meanings attached to them. Some of these 
words, it must be confessed, are vague in an extreme degree, and 
they are made worse by their definitions. Take, for example, the 
word momentum, and let us ask ourselves what doesit mean. I 
take down from the shelf the first work on physics on which I put 
my hand, it is ‘‘Ganot,” and I find that momentum is ‘‘ quantity 
of motion,” and is determined by mass and velocity. Now 
momentum may or may not be a useful word, and it may or may 
not be useful to multiply mass by velocity, but it is quite certain 
that the detinition ‘‘quantity of motion,” is absurdly wrong ; to 
show how wrong, I have only to substitute for motion its equivalent 
‘‘movement.” We then have ‘‘momentum is the quantity of 
movement in a body, and is expressed in terms of its mass by its 
velocity.” The velocity of a body is certainly not a measure of its 
quantity of movement; that can be determined by the space through 
which it passes or has passed, and by nothing else. A train running 
fifty miles at any speed we please has had just fifty times the 
quantity of movement of a train running one mile, and so on, 
Motion is change of place; the greaterthe distance between the two 
places—between the Here and the There—the greater the quantity 
of motion or movement. 

Let us go on a little further. Still quoting from Ganot, I find 
**Force, when a constant, is measured by the momentum it com- 
municates to a body in a unit of time.” Here we have four factors 
on which to ring the changes—force, velocity, mass, and time. 
Matters would be simplified by clearing away the words motion 
and momentum altogether, and writing ‘‘force is measured by the 
velocity it can impart to a unit of mass in a unit of time.” Here we 
eliminate the idea of a quantity of motion altogether. It may be 
urged perhaps by those who have honoured me by reading what I 
have written at other times that in rejecting momentum I am reject- 
ing my own Cartesian views concerning the conservation and 
transfer of motion. I am not doing caything of the kind—I am 
criticising existing methods without attempting to enunciate my 
own belief concerning dynamics, 

After this digression, let me go back to Ganot. If force acting 
for one second imparts a given momentum to a body in a given 
unit of time, it seems to be clear that the force has done work on the 
body. It also seems to be clear that if the same force acts for two 
seconds it will do twice as much work as it did in one. But this 

ption is err Let a force operating for one second on 
a mass 10 produce a velocity 32, then the momentum will be 
10 x 32 = 320. If it acts on it for two seconds it will produce a 
velocity 64, and we shal] have 10 x 64 = 640. But the capacity 
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of the moving body for performing work is now not 320 x 2, but 
320 x 4= 1280. From which it appears that the term Momentum 
has next to no connection with work, or energy, or anything likely 
to be in any shape or way useful to any human being. It is calcu- 
lated to produce the most deceptive ideas concerning force. 

The discussion concerning energy, to which this letter is a con- 
tribution, is grounded very much on a want of definition of what 
energy means. ‘Turning to any text-book, we find that two energies 
are spoken of, viz., energy of position, and energy of motion, or 
kinetic energy. Energy can be accumulated; but the law of the 
accumulation of energy of position is one thing, and the law of the 
accumulation of kinetic energy is quite another thing. The first 
varies, the force being constant, as the time ; the second varies, the 
force being constant, as4Mv*, Thatis to say, as the square of 
the velocity, but the velocities only vary as the times, so that it 
appears that force can do much more work in the accumulation of 
kinetic energy than it can in accumlating energy of position, Of 
course this is not true. It only seems to be true because of the 
vague way in which the word energy is used. 

It is impossible to convey any clear conception of what energy 
means without introducing three elements—time, force, and space. 
The attempt to measure energy in terms of mass and velocity only 
is about as wise as it would be to measure square feet with a 
quart pot. } 

I have, I fear, intruded too much on your space, and will con- 
clude by once more asking those on whom the student is to rely for 
instruction to clear the ground for him, by using the same words 
in all cases to express the same sense. Every mathematician knows 
what an angle is, Why should not all be agreed as to what 4 M 7? 
is intended to convey! Why should not a definite value be 
attached to the word energy? ‘The capacity of a body for doing 
work varies as the square of its velocity,” may or may not be true, 
according to the value we attach to the word work. ‘‘ Tle foot- 
pound energy of a body varies as the square of its velocity,” is very 
much better, but is not quite contenting, because it makes no men- 
tion of time. 

My own views on the matter are that the word energy should 
be cleared out of the vocabulary. Instead of ‘conservation of 
energy,” ‘‘storage of energy,” and so on, I would write ‘‘con- 
servation of motion,” ‘‘storage of motion.” But this isa matter 
into which I need not enter now. ¢. Tl. 

London, October 22nd, 


Sir, —Does Professor Dewar really consider my statement as to 
the energy of a pound of air inaccurate? I should have thought 
that to any one Up ema an elementary knowledge of thermo- 
dynamics it would have been axiomatic. 

With reference to his idea as to the balance of forces, his quota- 
tions are decidedly dising nus, as I could readily show. To put 
the matter at rest, however, I will refer him to a paragraph of 
Rankine, which has no uncertain ring or ambiguity of expression 
—vide ‘‘ Applied Mechanics,” page 476, art. 510, ninth edition :— 
‘“‘A body under the action of balanced forces is either at rest or 
moves uniformly.” 

Now, Professor Dewar asserts that all forces are balanced. 
Suppose this stat t should suddenly become correct, and com- 
bine it with Rankine’s statement of fact. Let the Professor, for 
instance, consider the effect on his own ‘“‘ corpus,” Every particle 
of it in motion at that moment would continue in motion in a right 
line. Every particle at rest would remain at rest. The once com- 
pact frame of the Professor would become a mere collection of 
particles, each pursuing its own rectilinear course. The idea is too 
ewe ge however, and I omit further expansion on the harassing 
details, Seriously, Professor Dewar'’s error consists in the use of 
the word ‘‘force” in certain senses without the qualifying adjec- 
tives employed by accurate writers on dynamics, 

Birmingham, October 20th. HENRY CHERRY. 











Srr,—“‘ Inertia,” writing in your issue of October 5th, is right. 
I should have mentioned Mr, Lousley and Professor Smith, as well 
as Professor Lodge. As regards the rest of his letter, I wrote 
ai= F — R because i, inertia, seems to me, I may be wrong, 
more definite than m. 1 do not see thats = F — R would have 
any more meaning than m = F — R, and that would have none. 
My objection to m is that it seems to stand for so many things. 
Sometimes it means mass, sometimes tum, an ti 
mere quantity of matter(DV). Asan example, see ‘‘ Mulciber’s” 
letter in your issue of the 12th inst.: ‘A mass M moving with 
velocity v possesses, in virtue of its mass and velocity,” &c. Surely 
it would be plainer to write, “A mass M moving, &c., possesses, 
in virtue of its inertia and velocity,” &c. Here ‘‘ mass” seems to 
be used first for D V, and afterwards for i. See also the misunder- 
standing between Mr. Dewar and Mr. Cherry as to the statement, 
** Because a m = F — R therefore F = R + am, and R =F — 
am.” Indeed, this whole correspondence shows that many persons 
who can use dynamical formule fluently have no real grasp of 
physical facts, and the only reason | can see is that inertia, as a 
property of matter, is not distinctly exhibited by the formule. 

And now with reference to Mr. Dewar's letter in your issue of 
the 19thinst. I consider that he confused inertia with momentum 
in his letter of September 15th, where he says, ‘‘ When a cannon 
ball strikes an armour plate does it not push?” Its ‘ force of 
inertia and its direction likewise become manifest.” Now, surely 
it is the momentum of the ball that enables itto strike? Momentum, 
as I understand the word, is the effect that force produces when it 
acts on matter that possesses inertia—as all matter does—and that 
is free to move. I do not see how I can state the point more 
plainly. When matter takes up force it exhibits inertia, and that 
inertia has no direction, but when it parts with force to other 
matter it exhibits momentum, and that very definite direction. 
Inertia is a property of matter, it never causes motion, so by the 
very definition of foree—‘‘ that which causes, or tends to cause, 
motion ”—it cannot be force, but momentum is the joint property 
of force and matter, and though it cannot initiate motion de novo, 
it can, and does, carry it and transmit it. The only thing that can 
initiate motion de novo is attraction acting across space, and it does 
this daily before our eyes. 

It is mere juggling with words to say that ‘‘ the resistance of the 
earth’s mass” (mass = inertia?) just balances the attraction of 
the sun, and so keeps both these bodies revolving about their 
common centre of gravity. That which does this is the earth’s 
momentum, the joint effect of its inertia and of a force impressed 
upon it, when or how we do not know, though we can guess. 

I do not understand Mr. Dewar’s criticism of my sentence, 
‘Inertia is not a force in the same sense as energy is a force.” I 
believe that the meaning of the word energy has been limited of 
late years, but I do not quite know how. I believe, however, that 
the phrase, ‘‘ potential energy,” is now ‘‘bad form.” If Mr. Dewar 
has somehow caught me over that he is very welcome. I write to 
get information as well as to give it. I agree with Mr. Dewar’s 
remarks on ‘‘, I1.,” Descartes’ dogma is a mere dogma, and 
‘*, II's.” parallel between water and force is a mere rhetorical 
analogy. There is not the shadow of an argumentinit, There is 
no known limit to the amount of force that any piece of matter can 
take up under suitable circumstances, but there is a very definite 
limit to the amount of water that you can put into a pint pot 
under any circumstances, Wo. Kom 

5, Angel-place, Edmonton, October 22nd. 








THE NEW PATENT BILL, 


Sir,—A lengthy, and to some entertaining, letter might be 
written discussing and criticising the very various views put for- 
ward by your correspondents ; but I will content myself at present 
with one or two remarks, If an inventor employs anyone, for 
thanks or payment to draft him a specification, S can surely him- 
self sign and post his papers to the Patent-office without the name 
of the person he employs appearing as patent agent, or at all. 





The Act cannot and is not intended to prevent an inventor's 
getting assistance in that way, which is all that is really contended 
for by many of your correspondents, 

The object of the Act is most indisputably to be a check upon 
incompetent persons advertising and acting as patent agents, In 
my opinion it errs, as it at present stands, in not providing a suffi- 
cient check. No existing patent agent who merits the confidence 
of his clients can object, or have the least reluctance to submit to 
a stringent examination; and I would not have mere advertising or 
actual practice for a year or any longer time to constitute a claim 
to registration, If the Act passes in its present form it may pos- 
sibly be of some benefit to inventors forty or fifty years hence, but 
its present utility must be extremely small. 

Some of your correspondents seem to think that any engineer 
who has had a good education is quite as competent to act asa 
+" agent as—let us say, any of the existing patent agents. 

e@ engineer who writes thus would, however, very strongly 
object to a patent agent acting as an engineer, because the patent 
agent has not made engineering his exclusive business, nor 
specially studied it, nor used his best efforts to make himself 
proficient in it. And surely a man who makes patent agency his 
exclusive business, and specially studies patent law and everything 
that can make him proficient in his business, ought to be able to 
prepare patent specifications and do the numerous other things a 
patent agent has to do, better and more satisfactorily than another 
man who, however able he may be in some things, has not made 
patent agency a speciality. 

I have known persons—one a University professor of engineer- 
ing—who have been thought by some inventors well qualitied to 
draw patent specifications, and have been paid handsome fees for 
doing so, but who have employed me to draw specifications of their 
own inventions, The increase of a patent agent’s business ought, 
like that of any other professional man, to depend on the recog- 
nition of his proficiency, and on the soundness and impartiality of 
his advice; but, unfortunately, many inventors think their agent 
the more proficient the more he flatters them ! 

I did not join the Institute of Patent Agents, because I did not 
consider the society, as constituted, likely to benefit inventors, 
and because they admitted as original members any who chose to 
join them. 

23rd October, I, P..A. 


Sir, —The leading article in eed paper of the 21st September last, 
on the above subject, seems to have raised a considerable controversy 
upon what appears to me to bea false issue. The section of the Bill 
considered by you, and by some of your correspondents, to be ob- 
jectionable, relates simply and solely to this, that no one shall be 
entitled to call himself a patent agent unless his name is on the 
register provided for by Pa Bill. There is not one word in the 
Bill which will render it penal for any friend of an inventor to act 
for him, in the way you suggest the London friend acts for the 
Bradford inventor. All that is intended to be provided for by the 
Bill, is that the London friend shall not in any way, such as by 
advertisement, by description on his place of business, or upon any 
document issued by him, describe himself as a patent agent. The 
Bradford inventor will not be in the least injured by his London 
friend not so describing himself. 

The object of the section of the Bill is to provide a register of all 
persons practising as patent agents, and to provide that all persons, 
in future desiring to act as patent agents, shall possess the 
necessary qualifications, The Board of Trade will, it is presumed 
also provide means for the removal from the register of the names 
of persons who are found to have acted fraudulently. The imme- 
diate value of the register cannot be very great ; but in process of 
time it seems to me that such a register will be of great value. 
Most people are aware that unless the judges possessed the power 
of striking off the roll of solicitors men who have fraudulently 
misconducted their clients’ affairs, the profession would by no 
means possess its present standing and influence. A similar 
proceeding made applicable to patent agents would be of 
great service, whilst it is impossible that any person can be 
prejudiced by the register. In the first instance, every practising 
patent agent is entitled to be placed upon it, and thereafter all 
other persons desirous of being placed upon it will be admitted if 
they possess the proper qualifications. Surely it must be to the 
advantage of the public to know the persons they are dealing with 
as patent agents are properly qualified ; and it must also be to the 
public advantage to have a ready means of preventing dishonest 
persons from continuing to describe themselves as patent agents. 

In the course of a very extended acquaintance with patent 
agency and its professors, I have met with instances of agents pur- 
suing their calling in a dishonest manner for many years, and at 
the same time advertising themselves as patent agents. The acts 
of disbonesty consisted, for instance, in obtaining money from 
inventors for the purpose of obtaining foreign patents, which patents 
were never applied for. Would it be no advantage to the public to 
have some means by which such persons could be prevented from 
continuing to advertise themselves as patent agents ? J. 

October 22nd, 





Sir,—It was one of the glories of the new patent law that it 
delivered capable men of the working classes from the bondage of 
patent agents, letting every man be free to fight with his own head 
and hand without the intervention of the middleman. I have no 
desire to say a hard word against the agents—the natural inex- 
pressiveness of the average English mind renders such a body 
useful, and therefore necessary ; but if they are excellent, their 
excellence has grown out of an unprivileged state, and by the pres- 
sure of free competition. Is there any necessity to change this 
healthy condition of things, by making them a privileged guild, 
thus destroying the healthy soil on which they have grown ? 

We are told that the patent agents should be constituted into a 
select society in the interest of inventors, in order to protect them 
from bad work. One of your correspondents very aptly demands 
evidence of such bad work by reason of which inventors have lost 
their patents. The question may be put in another form. What 
is bad work in a patent specification? Is it bad work to describe 
an invention so briefly or incoherently that it is impossible to make 
out what the patentee has invented, or to connect the claims made 
with the description given? If that is bad work, it can be found in 
abundance Goler the seal and signature of established patent 
agents, Is it bad work if a patentee claims some invention that 
has been claimed times out of mind by other inventors, and that 
in recent days? because there is no lack of that sort of work over 
the signature of established agents. Is it bad work if a specifica- 
tion is made out for some process impossible of achievement, some 
process opposed to the well understood teachings of natural law ? 
even that passes under the seal of the patent agents. And who 
can hinder it? But if the law cannot wisely interfere to prevent 
such work being done, the matter is not to be mended by making 
the operators into a select guild, by compelling inventors to trade 
with them alone, by endowing them with exclusive rights, and by 
sheltering them from the healthy force of free competition. 

Of all the safety-valves of the State, the patent laws are the 
most effective, and the most liberal and popularas regards thought- 
ful and ambitious men of the working classes. Once there was a 
republic of letters, but the cunning middleman has changed all that, 
except in the line of light and sensational literature—there all are 
equal; suitable work in that line is sure of a publisher and pay. 

I have ten years’ hard work in manuscript, good or bad, for 
which I have not the remotest chance of finding a publisher. I 
sent a parcel toa London firm. They praised the work highly, but 
they required £100 in hand. I tried a Lancashire publisher. He 
prints a host of papers, all circulating amongst the working class, 
upon whose patronage the whole operation rests. Yet this person 
had the hardihood to say that no writer unknown to fame could 
appear on his lists, His operations extend over thousands and 
thousands of square miles ; yet no man of the people has a chance 





of earning profit and distinction in his press. Cast to the wall by 
these adverse powers—the London firm who wanted money and the 
Lancashire man who must have popular names—I turned my face 
towards the Patent-office, as the only institution whose portals I 
was free to enter, and where I could try my gifts against fate. 
Since the passing of the new law I have had no less than six pro- 
visional specifications or patents, four of which have been aban- 
doned. One wasa misconception, the other three were progressive 
stages of a useful invention. To an outsider the game may appear 
a little wild ; but I have fished a gem out of the archi cals, 
and one which, with care and skill in setting, will prove a rich 


prize. 

All depended upon my being able to work out the problem with 
my own hand and head, perfecting my invention and my specifica- 
tion at the same time, one as well as the other, without the aid of 
a patent agent, and on my being allowed to deal personally with 
the Patent-office. If the law had given me a patent for a penny, 
I could not have secured it if I had been compelled to employ 
skilled agents to do my work. Is Parliament going back on its 


own steps? Having granted a boon to men of nvy class, is it about 
to take away any part of the gift? Having drawn my own speci- 
fication, am I to be sent to a body of men I have refused to employ 


to get my drawings done? That will be neither profitable nor 

pleasant to me. It is instruction in science and knowledge of 

natural law, and habits of literary composition, that inventors 

require. Parliament would do some good if they would give real 

help in these lines. GEORGE Rosy. 
Moses Gate, near Bolton, 


Sir,— Your comment upon the proposed Act to amend the 
Patents, Designs, and Trade Marks Act, 1883, with the object of 
securing fair play for the engineer, has brought forth a correspon- 
dence certainly from both sides; but from the comparative absence 
of correspondence from that side which is represented by patent 
agents completely acquiescing in the scheme, I think we may fairly 
assume that the profession—the proposed profession, perhaps, more 
correctly speaking—does include men of sufficiently liberal views, 
at any rate, not to advance any scheme of registration now-a-days. 
I think, too, that the engineer should fight the battle without 
putting it on the ground that the Amalgamated Law Society has 
any special cause to complain. On the same ground on which the 
engineer complains of the proposed register of patent agents, so 
patent agents and others have a right to complain of the existing 
register of lawyers. 

The system of registrations of this kind is either good ‘in 
principle, in which case it can be argued, in the case of patent 
agents, with equal force, as in the case of solicitors, &c., or it is 
wholly bad, oa should be denounced without enlisting the assist- 
ance of a society already representing a close interest which is of 
the same kind, notwithstanding what your correspondent ‘‘ Quality 
Court” tells us with regard to a portion of the business to be done 
by a definite number of agents, and the total amount of business 
to be done by an indefinite number of lawyers. 

So much for the principles involved. But now to refer to the 
letter of the correspondent in your last issue adopting the nom de 
plume ‘‘Lex” leading us to expect careful and accurate statements. 
In his quotation of sub-section 5 of section 2, unfortunately a word 
has been added, either by your correspondent or owing to a 
printer’s error, which alone makes this clause difficult to clearly 
understand. Remove that word—lI refer to the word ‘“‘to” between 
the words ‘‘either” and “decline ”—and -it will appear that the 
meaning of the clause could not be clearly expressed in his few 
words, But to use his words as nearly as possible, I may say that 
it unmistakeably means this:—If a person has been anticipated, the 
comptroller may on his request, within two months after the first 
applicant has shown his intention to carry out his application—by 
obtaining his patent—decline to proceed with the application of 
the second applicant ; and in case of the second applicant being the 
first to proceed to sealing, then the comptroller may allow him to 
surrender the patent which he thus proceeded to obtain, without 
the possibility of knowing to what extent he had been anticipated. 

This is very clearly defined by the sub-section from which your 
eorrespondent quotes. It is the addition of the word ‘‘to” which 
makes the paragraph rise ‘‘to the height of a prize conundrum,” 
but with that word removed, it will be seen tbat the clause is only 
written with fulness and due care, both being qualifications 
required for Parliamentary drafting. 

It is perfectly evident also that in discontinuing the ‘‘ notices of 
interference” such a provision becomes necessary, and will enable 
the innocent second applicant readily and cheaply to adjust the 
legal position of the first applicant without submitting to an action 
in the law courts brought by the first applicant for revocation of 
the patent granted to the second applicant—in case the second 
applicant should have passed the opposition stage before the first 
applicant obtained the acceptance of his complete specification— 
or to opposition proceedings to be instituted by the first applicant 
in case the second applicant—before he could be aware of his 
interference—proceeded to filing his complete specification. 
Otherwise at this stage he would have no power to withdraw, and 
the Comptroller no power to avoid advertising the complete speciti- 
cation for opposition, 

Equally complete answers can be made to your correspondent’s 
remarks with regard to there being ‘‘ practically two Bills before 
the House,” and to fully justify our Patent-office in accepting 
specifications—including some of my own drafting—which your 
correspondent erroneously states were accepted ‘‘in the teeth of 
a well-known case,” &c. ; but I fear trespassing too much on your 
space, and will only give these answers if it appears to be of 
sufficient interest to your readers to have this matter thoroughly 
cleared up. I have said enough, I venture to believe, to show that 
your correspondent is not entitled to his nom de plume, while I claim 
to be LIBERAL ENGINEER AND PATENT AGENT. 

October 24th. 








BIRMINGHAM BOILER EXPLOSION. 


Sir,—I observe in your notice of the above in the Birmingham 
correspondence of your last week’s issue your correspondent says : 
—‘* According to Mr. Piercy, the expert, who has made a sys- 
tematic examination of the fragments, the boiler . . . . had 
been bound round at short distances with stout iron hoops or rings, 
which covered the seams caused by the joining of certain plates. 
The impulsion of these rings to a distance of 15ft., &c. &e.” Will 
you please allow me to say that there were no hoops or rings bound 
round the boiler at all? The rings to which I referred in my report 
to the coroner, were the rings of plates which formed the actual 
shell of the boiler, the first two of the said rings being those which 
were blown about 15ft. away. Your kind insertion of this letter 
in your next issue will much oblige. 

Henry J. T. Prercy, M.I.M.E, 

58, Broad-street, Birmingham, October 23rd, 





COMPOUND LOCOMOTIVES, 


Sm,—I observe from your issue of 12th inst. that Mr. R. 
Herbert Lapage is going to favour your readers with comparative 
statements regarding compound and ordinary locomotives. I hope 
he will not—like most others—forget the one thing needful, other- 
wise his work is in vain, viz., that the comparison, to be of the 
slightest value to any practical railway engineer, must be with 
equal steam pressures in the boilers of each of the engines, and in 
addition that the ordinary engine must be one of the best, having 
the cylinders not less than 18in. diameter by 26in. stroke. Two 
ordinary engines in all respects the same, one worked at 130 Ib, 
boiler pressure, and the other at 180 ]b., will have the coal bill in 
favour of the latter, and the general repairs bill favouring the 
former—coal is not everything—and the respective total costs have 
to be compared to decide the economical working. 


Glasgow, October 16th, ENGINEER. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street. 








PUBLISHER'S NOTICE, 


*.* With this week's number is issued as a Supplement a Two-page 
Engraving of a Compound Goods Tank Locomotive, North- 
Eastern Railway. Every copy as issued by the Publisher con- 
tains this Supplement, and subscribers are requested to notify 

the fact should they not receive it. 








CONTENTS. 


Tue Enoreer, October 26th, 1888. PAGE 

EXPERIMENTAL DETERMINATIONS OF THE RESULTS OF THE WORKING 

or A New Fan (CaPELt) AND THE ConsEQUENCES DEDUCED FROM 

qmmem RROSULTS 4. 0s ce 00 0s ce ce 00 ce oe te 00 oe 

Stream TRAMWAYS FoR CountRY Districts .. .. .. «. «. «. B44 

Tae Nortu-East Coast Institution OF SHIPBUILDERS AND ENGINEERS 845 
3 


343 


Rartway Matrers—Notes aND MEMORANDA—MISCELLANEA .. .. 347 
A Gamer Geome, (iiustrated.) «2 3. ce ce ce ce ce te oe 
Bencu Dritt. (Ilustrated.) .. .. .. .. . 348 
TRIAL OF A TORPEDO Boat ON THE CLYDE... .. «2 «2 «s «+ «+ 348 
AN Improvep Cut-orr VaLve Gear. (Illustrated.) .. .. .. .. 848 
Heatu’'s Parent Sevr-timinc Speep Inpicator. (Illustrated.) 348 
Stream Launcu anp Compound Enoines. (Illustrated) .. .. 349 
CENTRIFUGAL AND Pomprno Macainery, (Illustrated.) .. 349 
Messrs. SHARP, STEWART, AND Co. ‘ 849 


CompounD Tank Enoine, Nortu-Eastern Raitway. (Illustrated.) 
Lerrers To THE Epiron—Energy .. .. .. «2 2+ os os oe os 
The New Patents Bill—Birmingham Boiler Explosion—Compound 

Cee cx ae en. 00. a6. pe 9 ip, «Gad figs Sea 
Compounp Launcn Enaryes. (Illustrated.) .. .. .. «2 « 
Leapino AxticLes—Petroleum Ships—Another Canal Scheme .._ .. 8 

Shipbuildingand Wages—The Miners’ Strike—Cunal Communication . 


in the Midlands.. .. .. . 54 
TAWMMATOBB 2c cc cc cc 00 co 00 00 c0 0 oe oe 354 
Tue Lonpow Evecrric Suppty a a oe oe 855 
CoRPORATION CENTRAL STATION AT DEPTFORD .. 855 


PREVENTING POLLUTION OF THE ATMOSPHERE OF UNDERGROUND 


Rat_ways AnD TUNNELS. (Illustrated.).. .. 856 
Tue City or Paris re ae ee ee ae ee 
ABSTRACTS OF CONSULAR AND DIPLOMATIC REPORTS .. .. «. «. 856 
Tue Use or AMMONIA AS A REFRIGERATING AGENT. (Illustrated.).. 257 
AMERICAN ENGINEERING NEWS oo se 60 06 ce ce co co co OS 


Re ND vn 0s. ass, 40: 205d 00) bel on 
LETTERS FROM THE Provinces, &.—The Iron, Coal, and General 
Trades of Birmingham, Wolverhampton, and other Districts.. 358 
Notes from Lancashire—Notes from the North of England. Notes 
“| OS ea err are rare 
Notes from Scotland—Notes from Wales and Adjoining Counties— 


Notes from Germany 360 
Asempeoasl TIOUEB 2c 3c cc 0c 00 ce ce ce ce ce ce ce ce SO 
Waw QOMPANENS .. 2. oc co co co co c¢ co cc co cs oo SOL 
ook DL OE Se er: 
‘Tee Pater? JOURMAL.. 22 co ce sc 06 co oo 00 co co cs O01 


SELECTED AMERICAN PAaTRNTS .. .. 22 2s 00 00 oc ce co os S68 
ParaGraPus—The Institution of Civil Engineers. 848—The Silting of the 
Dee, 350—Engineering Society, King’s College. London, 350. 

A Two-paGe SUPPLEMENT OF A CompounD Goops Tank ENGINE, NoRTH- 
Eastern Raitway. 





TO CORRESPONDENTS, 
Registered Telegraphic Aceves, ae NEWSPAPER, 
*,* All letters intended for insertion in Tuk ENomneer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of Yy communicati 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and conyusion, we find it necessary to wform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communiations which do not comply 
with these instructions. 

Bowstrino.—" Strains in Ironwork,” by Henry Adams, M. Inst. C.E., pub- 
lished by BE. and F. N. Spon. You should, if this is not sufficient, consult 
Stoney's large book on the theory of stresses (Longmans and Co.), and a 
course on the ‘* Stresses in Bridge and Roof Trusses, Arched Ribs, and Sus- 
pension Bridges,” by W. H. Burr (London: Triibner and Co.). 

Ferro.—We have no jigures relating to the specific gravity of molten cast 
steel, and do not know of any experiments on the subject. In the “ Pro- 
ceedings” of the Royal Society, however, you will find a paper giving the 
specific gravity of cast iron, cold and molten, obtained by experiment on a 
large scale by Mallet. The specijic gravity cold was 7°17, and molten 6°65. 
See “ Proc.” Royal Soc., 1875. 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by a Post-office 
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MEETINGS NEXT WEEE. 

LiverPoo, EnoIngerina Socrety.—Wednesday, October 81st, at the 
Royal Institution, Colquitt-street, at dy a i will be read by Mr. 
R. 8. Wyld, jun., M. Inst. C.E., entitled “ The ying of Large Mains.” 

Cuemicat Society.—Thursday, November Ist, at 8 p.m.: “The Con- 
stitution of the Terpenes and of Benzene,” by Dr. W. A. Tilden, F.R.S. 

Geo.ocists’ AssoctaTion.—The first meeting of the session will be held 
in the Library of University College, Gower-street, W.C., on Friday, 





November 2nd, at 8 p.m., and will be devoted to a coniversazione 
(morning dress), 

Junior Enoinernino Societry.—Friday, November 2nd, at 7.45 p.m., 
at the Westminster Palace Hotel, Paper to be read :—“‘ On the Graphical 
M it of Str »” by Mr. E, D, Stoney. 











DEATH. 
On the 21st instant. suddenly, at Amsterdam, Jutes Pazzan1, M.I.C.E., 
manager of the Imperial Continental Gas A jation, aged 47. 
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PETROLEUM SHIPS. 


Tue disastrous explosion of a petroleum ship, concern- 
ing which we published in our last impression all avail- 
able particulars, should not be passed over in silence. 
The event will become a nine days’ wonder and be utterly 
forgotten in the rush and hurry of business, unless it is 
kept before the minds of men who are able and willing to 
profit by the lessons which it can teach. ‘The facts are 
very simple. The ship had brought to Calais a cargo of 
petroleum in bulk. This had been pumped out. To take 
its place and ballast the ship water was admitted. The 
third engineer took a lamp into the hold, presumably to see 
how much water was in the tank, or to open a valve in the 
double bottom. An explosion followed which literally blew 
theship to atoms. Mr. Marvin, an authority on petroleum, 
has written to the Times on the subject. Whether owing 
to haste or to excitement we cannot say, but that letter is 
inconclusive, and even incoherent in certain respects; but 
it is, notwithstanding, worth attention. Mr. Marvin 
insists on the danger incurred by the port of London from 
petroleum steamers. It is not to this part of his letter 
we would take exception, but to the measures he half pro- 

es to secure safety. He would have petroleum ships 
ept down the river to themselves. He would treat 
them much as a powder magazine is treated. We agree 
with him that there is danger. We do not agree with 
him as to the means of obviating it. It is fortunately 
not likely that a panic will interfere with the carriage of 
mineral oil in bulk. But it is essential that steps 
should be taken by the Board of Trade, Lloyd’s, 
or some competent authority, to regulate the methods 


of construction and use of oil ships. Let us 
consider for a moment what is to be done. Petroleum 
may be regarded as in itself quite safe. A lighted 


match dropped into a tank of mineral oil will be 
extinguished ; if not, then the oil would take fire, and 
there would be a tremendous conflagration, but not an 
explosion. The conflagration would bea disastrous thing, 
but not so alarming, and probably not so disastrous, as an 
explosion. Indeed, if there was any petroleum present at 
the time of the explosion a great fire would add its horrors 
to the former. The explosion at Calais, like all other ex- 
plosions due to mineral oils, was caused by the ignition 
of a mixture of gasand air. MM. Jawein and Lamansky 
have recently carried out a valuable investigation to 
determine the explosive powers of such a mixture. They 
give the following figures:—The volume of gas in all 
cases being one, with air 4‘9 to 5°2 there was no explosion ; 
with air 5°6 to 5°8 the explosion was feeble ; air, 6°0 to 6°5, 
strong; air 7°0 to9°0, very violent; air 10:0 to 13°0, strong; 
air 14:0 to 16°6, feeble; air 17:0 to 17°7, very feeble; air 
18°0 to 22°0, there was no explosion. We see, then, that 
the composition of an explosive mixture is determined by 
comparatively narrow limits. If there is too little air or 
too much air, there will be no explosion. The mixture 
must not contain less than 85 per cent. or more than 94°4 
per cent. of air. These figures are very nearly correct 
for fire-damp, the limits of an exploding mixture of which 
are 1 of gas to 6 to 16 of air. It is to be borne in mind, 
however, that the experiments of MM. Jawein and 
Lamansky were made with a eudiometer in a laboratory, 
and probably require some modification for large volumes. 
It is not impossible that a small quantity of a highly explo- 
sivemixture may actas adetonator does to a gun-cotton cart- 
ridge, and cause the explosion of a much larger volume of 
gas and air too weak to explode of itself. Thusa naked light 
might be carried through a tank without doing harm, but 
in some corner under the beams might lie astronger mix- 
ture, whose ignition and explosion would suffice to “set off” 
the whole contents of the tank. The hypothesis must be 
taken for what it is worth as an hypothesis and nothing 
more. Seeing that what we have to contend against is 
gas, it is clear that four methods of avoiding an explosion 
are available. In the first place, no light of any kind 
should ever be taken into the tanks; in the second place, 
only safety lamps should be admitted to the tanks; in the 
third place, air should never be admitted to the tanks; 
in the fourth, ventilating apparatus should be fitted, 
which would either dilute the gas below exploding point 
or sweep it altogether out of the ship. 

The first expedient we may reject at once as wholly 
impracticable. No matter how strict the rules, it would 
be impossible rigidly to enforce them. A lamp ora candle 
would find its way into the tanks sooner or later, and 
sooner or later the ship would be blown up The second 
plan is that very commonly adopted; it is one which we 
cannot too strongly condemn. The use of safety lamps in 
mines cannot be helped; in petroleum ships they are 
directly and indirectly dangerous to the fast degree. 
They are directly dangerous because they cannot or will 
not be treated with that care and maintained in that 
excellent order which rigid supervision and legal enact- 
ment enforces in mining operations. Safety lamps will 
produce a false sense of security, which will end disas- 
trously. They are indirectly dangerous, because they 
supersede proper, sufficient ventilation. The third scheme, 
according to which air should never be admitted to the 
tanks, hasoften been proposed, and, we believe patented; but 
itisimpracticable. When theoilis pumped out ofashipsome- 
thing must take its place. That something may be either 
air or water. The water would be admitted Salen and 





would rise in the tanks, as these last were pumped out. 
The water would then act as ballast. The prc se are 
numerous, and will suggest themselves at once to the 
shipowner. One is, that no opportunity would be afforded 
for examining and caulking the tanks. It was just after 
such an examination and repair that the Liverpool explo- 
sion took place. There remains, then, for consideration, 
only one plan, namely, the provision of sufficient ventila- 
tion to prevent the formation of an explosive mixture. 
In a crude kind of way ventilation may be partially 
effected by means of windsails; but this will not suffice. 
Unfortunately, there is a great lack of data concerning 
the conditions under which the gas is given off. A tank- 
hold is pumped dry, but the walls and floor are all reeking 
with petroleum; gallons of it lie about in corners where 
they cannot be got at by the pumps. How much of this 
will evaporate, and at what rate? Will air become 
saturated with petroleum vapour, as it does with water 
vapour, so that it can hold no more? Is it not possible 
to clear a petroleum hold of gas now, and find it full of 
gas in a couple of hours? These are points which require 
elucidation. If any of our readers can throw light on 
them, it is to be hoped that they will not hold their 
peace. Whatever the unknown facts may be, however, 
they cannot affect the proposition that in perfect ventila- 
tion lies absolute safety; but this ventilation cannot be 
secured without incurring some trouble. It will not do 
to fit up a fan and force a current of air in at one side or end 
of a tank to make its way upa hatch or a wind trunk 
above. We have heard it argued that the law of diffusion 
of gases would render it impossible for an explosive mix- 
ture to accumulate under such conditions; but diffusion 
takes time, and in mines it is well known that it is 
insufficient. ‘ Pockets” will fill with explosive mixtures, 
which are sometimes “brushed out” with the miner’s 
jacket. The measures which are successful in mines must 
be tried on board ship, and the air currents must be 
directed into all parts of the tanks by suitable bratticing. 
In mines the brattices are made of canvas. In the oil 
tanks they might be of light sheet iron. They would be 
exposed to no stress, and might be permanent in con- 
struction. They would lead the air current from the fan 
round the tank, searching out all the corners, until it 
escaped into a ventilator above. No very great ventilat- 
ing power would be needed; a small fan worked by the 
donkey boiler, for example, would, if properly used, 
quickly clear a ship of gas and keep her clear. 

It must be clearly understood that it is not the full 
ship that is dangerous, but the empty or half-empty ship. 
Any petroleum ship not fitted with ventilating apparatus 
sufficient to satisfy Lloyd’s or the Board of Trade sur- 
veyors, should be prevented under heavy penalties from 
discharging in a British port. The cost of the ventilating 
machinery would be a mere trifle, and should not be 
considered for a moment, seeing that properly used it will 
secure total immunity from explosion. 


ANOTHER CANAL SCHEME. 

Tue Manchester Ship Canal has much to answer for. 
Nearly every inland town which does any trade with the 
seaboard has a caual scheme, and there is scarcely a plot 
of land in Europe which some engineer or another does 
not propose to cut by means of a ship canal. There are 
some people who express sorrow for the pockets of any 
investors in canal undertakings, but whether there is 
reason for such sorrow or not, there can be no denying the 
fact that the mania affords occupation for such unlucky 
engineers as have more ability than clients. Some of 
these have latterly been paying attention to Welsh gold 
mining, but they are gradually all coming back to canals. 
Gold mining is not so much in their particular line as 
canals, and besides, experience has taught the British 
public only too well that all that glitters in Wales is not 
gold. Ship canals, on the other hand, are comparatively 
untried, and so offer a better field for promoters. 

One of the most recent canal schemes is that for con- 
structing what its promoters term a Maritime Ship Canal, 
between the English and Bristol Channels. We do not 
know why the gentlemen tack the word “ maritime” on 
to the title of their scheme, unless it be to give an 
air of newness to an undertaking which seventeen 
years ago was termed simply a canal; or the super- 
fluous word may have been adopted to draw more 
attention to a scheme which might otherwise pass 
almost unnoticed. In fact, upon further considera- 
tion, we are disposed to select this as the true reason, 
for there are about the whole scheme, as at present pro- 
posed, so many absurdities, that it is very evident the 
promoters are determined that their scheme shall be 
talked about; it is better to be laughed at than ignored, 
say these people, in effect, and there can be no doubt they 
have secured their end. But unfortunately for them 
they have as yet secured nothing substantial. Under 
such circumstances it was necessary for the promoters to 
do something more, and the something more took the 
shape of amalgamating the canal scheme with one for 
constructing a deep water dock at Brean Dam, and the 
two schemes together form a very pretty example of 
the astuteness of the modern company promoter, for they 
are both equally unnecessary. 

But whatever adverse criticism we feel called upon to 
make regarding either scheme, we frankly confess that, 
for one thing, we can praise these new public benefactors 
—they break their glad tidings to us gently. There are 
some men who no sooner hit upon a happy thought than 
they force it down our throats, or hurl it at our heads, as it 
were. But there is nothing of this about the promoters 
of the two West-country schemes; one does not find them 
rushing along the street, clad only in a beaming smile, 
crying “ Eureka !” as old Archimedes is said to have 
done. They let their intentions ooze out in 
driblets; and although the Canal scheme has been 
in existence for seventeen years, and the new dock 
scheme for some months, comparatively little is 
known of either. Can one find anything but praise 
for gentlemen who treat our minds, over-wrought 
by a multiplicity of big things current in these inventive 
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days, with such gentleness? It is quite possible that the 
semi-secresy in which the new schemes are involved is due 
to the fact that the originators may not yet know their 
own minds, or even the details of their own schemes. Any 
child can draw a line across a tongue of land and say, 
“ Here let us construct a canal,” but it requires something 
more than a child to show, first, the practicability of the 
new canal from an engineering point; and secondly, the 
utility of the canal from a commercial point of view. Up 
to the present moment, promoters of the two schemes on 
which we are writing have done neither. So far as we 
are aware they have only made the attempt so far as the 
canal is concerned; and a more unsatisfactory attempt 
in connection with a scheme involving, as the canal scheme 
does, the expenditure of millions, it would be difficult 
to find. 

But let us consider the attempt as it was made. In the 
first place, plans and circulars were issued, the plan being 
a rough map of England, showing the course of the pro- 
posed canal, and the circular or prospectus giving more 
particulars of the proposed undertaking than could be 
gained from the plan. From these papers we find that 
the canal’s course is to be from Slaten, on the English 
Channel side, to a point on the shores of Bridgwater Bay 
on the other side; the total length is about forty-five 
miles, the width from 120ft. to 200ft., and the depth 2é6ft. 
It will follow pretty closely, we are told, the course of 
the existing Bridgwater and Taunton Canal, and it is 
estimated that, were it constructed, it wou!d be possible 
for vessels trading from the Bristol Channel ports to ports 
east of the Lizard to save some 270 miles by using it, or 
say about thirty hours’ steaming. So far the scheme, 
from a business point of view, looks well enough; but the 
promoters consider it necessary to start a crusade amongst 
Welshmen, and explain to them more beauties in con- 
nection with the undertaking. The crusade com- 
menced at Swansea, and toa report of what took place 
there we are indebted for most facts concerning the 
canal and its promotion. The deputation consisted of 
Mr. W. V. Pugh and Mr. M. R. Ridley, who were 
introduced as the engineers, and two other gentlemen; 
but as they said little of any importance, it is enough to 
say they were there. Mr. Pugh, according to some informa- 
tion given ou the plan, to which we have already referred, 
designed the canal in 1871. This gentleman stated 
that he and his friends were not applying to the people 
of Swansea for any financial assistance; all he wanted 
was their moral support. Then he recommended his 
hearers to leave the engineering side of the undertaking 
to him; he was satisfied that was all right, and there that 
part of the business ended. On this point Mr. Pugh may 
be right, or he may be wrong; in either case he has had 
ample time to learn every inch of the route by heart. It 
is just possible, however, he may be as hazy on the engi- 
neering side of the undertaking as on the business side. 
He said he estimated the canal to cost £3,500,000, 
and that 7,000,000 tons of shipping would pass through 
it annually. If a toll of Ild. per ton were levied 
on all this tonnage, a good profit would be secured. 
Of course, the people who listened to these figures 
criticised them, which did not please Mr. Pugh. But this 
had no effect upon the Swansea men; they continued 
their “heckling,” and ultimately succeeded in finding out 
that the 7,000,000 tons were made up of 3,500,000 tons 
passing each way. Whence the figures were obtained 
did not transpire, but they were said to be “ official.” 
Now taking these figures as given, we are confronted 
with the fact that to make the canal pay pretty nearly all 
the tonnage passing the Lizard to or from the Bristol 
Channel] must use it, and whether the vessels be loaded or 
light they must pay a toll of 11d. perton. Whena ship has 
paid this toll out of a freight of 4s. 3d. per ton to London, 
how much money would there be left for the owner to 
pay his other expenses? Why, the toll is a profit in 
itself, and for its payment no really adequate return 
would be secured. In addition to this, the toll, accord- 
ing to the figures we have, would have to be paid both 
ways to secure the anticipated profit. Apparently, the 
promoters of the canal think shipowners have nothing 
to do save support schemes of this description. Then, 
again, all the tonnage proceeding to the Bristol 
Channel from the eastward does not load for ports to the 
eastward, by far the greater number go to Mediterranean 
and other ports, the course to which is not through the 
English Channel. As an example of what the promoters 
kuow of the Welsh trade, we may refer to the fact that 
at the Swansea meeting it was suggested by one of the 
deputation that steamers carrying copper ore from Spain 
to the Bristol Channel ports would use the canal, and 
another one gravely insisted upon the fact that the annual 
trade of Bridgwater amounted to 2,000,000 tons! Need 
we say that the prospectus abounds in similar statements 
and that we have an array of assertions unvouched for 
in any way? We are told eminent engineers have spoken 
well of the scheme from an engineering point of view, 
that Welsh shipowners and merchants are also in favour 
of the canal being constructed, that Government will 
probably financially assist the undertaking, as at either 
end of the waterway refuge harbours will be constructed. 
The names of the eminent engineers and Welshmen are 
never mentioned, nor are we told upon what authority 
the wild statement as: to the Government financially help- 
ing the scheme is based. 

The other part of the united scheme, that for con- 
structing a new deep-water dock at Brean Dam, is 
equally unsatisfactory. Anybody who knows any- 
thing at all of the Bristol Channel docks, knows that 
it is commonly stated that Bristol docks have been 
losing money for years, and will continue to do so, 
for the simple reason that there is not enough trade to 
make them pay; and as time goes on, the shipping trade 
of the ports on the west side of the Bristol Channel will 
continue to decrease. There is neither rhyme nor reason 


in food stuffs for Wales being sent to the Avon instead of 
to Cardiff, and when the opening of the new Barry dock 
diverts the coal trade from Cardiff, and leaves the older 
port at liberty to goin more fully for an import trade, 





we shall find the existing state of affairs very much 
altered; and yet, in face of these facts, there are men 
impudent enough to propose the construction of a new 
dock in a district where even now docks do not pay. 

In one respect there is something seemly in amalgamat- 
ing the new ship canal and the new dock schemes; 
they are both equal from a business point of view. 
Let the Brean Dam dock be constructed, and it will never 
be fully occupied; let the ship canal be constructed, and 
it will be found that for years to come it will not obtain 
the necessary amount of annual traffic to make it pay, for 
the simple reason that the traffic will not exist. 





SHIPBUILDING AND WAGES, 


A SIGNIFICANT indication has been given in the report of the 
secretary to the Boiler-makers’ and Iron Shipbuilder’s Society 
that the members of that society will in due time ask another 
advance of wages from the shipbuilders. The reason given for 
the early intimation is the desire that the employers should 
make their future contracts with the knowledge that such a 
claim will be made and pressed upon them. But if the men 
will remember that very large contracts have been made which 
will occupy a good many months to complete, there will be less 
reason to complain than there has been of some of their previous 
approaches. It is officially declared that at the end of the 
September quarter there were over 600,000 tons in course of 
construction in the shipbuilding ports of the United Kingdom. 
We have no official knowledge of the amount which is con- 
tracted for, in addition to the large tonnage in course of build- 
ing; but it is certain that some of the vessels now being built 
were contracted for at lower rates than are now known, and 
when the wages of the shipbuilders were less than they now 
are; and there seems good ground for the belief that a large 
tonnage is contracted for in addition to the steamers on the 
stocks. It would be well and fair, then, if the notice of the 
shipbuilders were delayed some time, so as to allow a 
good deal of the work to be got oft the stocks; and it 
must be remembered that the men have now the advantages 
of full work and at wages which must be considered 
relatively high. They might find that the retention of the 
present wages, which will allow other contracts to be taken, 
would be better, on the whole, than an advance that might check 
the flow of orders to the books of the shipbuilders. But in any 
case the advance that is sought should be sought for only on that 
work that is not now contracted for, in fairness to the em- 
ployers. Up to the present time the activity in our shipbuilding 
yards cannot be said to have driven work to foreign yards, but 
if we force up too rapidly the rate of wages—which is already 
high—we may drive work from our yards to those in Germany 
and northern countries of Eurepe. These considerations are 
worth the careful consideration of the workmen, who have a 
direct and special interest in the retention of that activity which 
at present prevails. There are some sigus in one or two branches 
of the freight market of a falling off from the rates known of 
late, and if it were so the shipowners would not give out many 
additional orders at an advanced rate. The best plan for the 
workmen then would be to remember the old motto, and to 
“hasten slowly.” 


THE MINERS’ STRIKE. 


Bewcium has been called “the cock-pit” of the Continent. 
For like reasons, Yorkshire is the cock-pit of the English coalfield. 
The shire of the broad acres has always to bear the brunt of the 
battle in the great industry of black diamonds. Once more in 
1888 the coalowners of South and West Yorkshire have their 
pits laid idle through the demand for an advance in wages. The 
strike is particularly ill-timed for the employers, who have some 
seven-eighths of their output contracted for until the end of 
June. They are, for the most part, however, safeguarded against 
penalties for default by the Strike Clause, which relieves them 
of responsibility to deliver during a dispute sufficient to paralyse 
mining operations. The course taken by these colliery pro- 
prietors is to intimate to their customers that they will do their 
best to make deliveries while the pits are standing. The only 
way of doing so is to buy the coal wherever they can, and charge 
it at cost price to their customers. It is calculated that by the 
end of this week some 50,000 hands employed in coal-getting will 
be indulging in self-imposed indolence. It must be admitted 
that the miners seem more united in demanding an advance 
than the masters in resisting it. The Coalowners’ Association is 
not the rope of sand it once was, and probably the colliery 
proprietors were never so united as they are now; but outside 
their circle large colliery companies raising some 10,000 tons a- 
week concede the advance, and on the borders of Yorkshire others 
give way. It is impossible at this moment to foresee the issue, 
but there are every indications of at least a month’s stoppage of 
production in Yorkshire and Derbyshire, to the great advantage 
of colliery owners and miners in other portions of the English 
coal-field. Meanwhile coal goes up by leaps and bounds. 


CANAL COMMUNICATION IN THE MIDLANDS, 


THOsE who hear so much about the great disadvantages to the 
Midland engineering and metallurgical industries occasioned 
by the transport disabilities of the district, would not have 
thought that Staffordshire and Birmingham occupy an excep- 
tionally favourable position, so far as its natural capacity for 
connection with the port are concerned. Yet Mr. Alfred Hick- 
man, the guiding spirit of the Staffordshire Freighters’ Associa- 
tion, and one of the largest steelmasters in Staffordshire, has this 
week pointed out that there is no other district in the world 
that can command access to four seas within a moderate distance. 
The difficulty is that there is insufficient canal communication, and 
that the railway charges are such as to prevent the other means 
of transport from properly meeting the necessities of the district. 
As a matter of fact the railway rates are higher in the district 
now than they were twenty years ago, a truth which the chair- 
man of the London and North-Western Railway Company airily 
explains by the statement that if South Staffordshire would have 
three railways instead of one it must expect to pay the piper. 
This is no consolation for the local ironmasters and engineers, 
who have seen many works, and some entire industries, removed 
from South Staffordshire to Hull and the Welsh ports. They 
are seeking a remedy, as our readers are aware, in the improve- 
ment of canal communication. Mr. Hickman is interested in 
the scheme for enlarging and deepening the waterway to London, 
and he announces that, having unsuccessfully invoked the aid of 
the Birmingham and other local municipalities, the Midland 
traders will now proceed to carry out the proposal by private 
enterprise. The vital importance of the matter to the district, 
as well as the ‘comparative ease and economy with which the 
needed alterations in the present waterway could be effected, 
should secure a successful issue to this determination. The 
Railway and Canal Traffic Bill will give the district some relief, 
but it will not materially lessen the necessity for improved canal 
communication, 
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La Marine ct les Progrés Modernes. Par A. Bocuer, Ancien 

— de Marine. Paul Ollendorff, 28 bis Rue de Richelieu, 

aris, 
THERE are few proverbs which find their fulfilment 
more frequently than the old one which states that 
“Novelty is charming,” and certainly M. Bocher hag 
provided us with a fresh instance of it. After the 
numberless books written on naval subjects which have 
with one consent demonstrated the importance of the 
part to be played by a fleet in future conflicts, it is 
refreshing to meet with one which makes the startling 
declaration that, as a machine of war, the days of the 
Navy are numbered. This declaration would cause con- 
siderable astonishment coming from any source, but it is 
especially surprising from the pen of a naval officer. To 
the proof of this—the leading feature of the book—the 
author chiefly devotes his time, but several points are also 
dwelt on which are worthy of consideration. The first 
twenty pages are taken up with a comparison of the 
position of the Navy in the histories of the past and that 
which it at present a and the extraordinary 
revolution that has taken place in its whole vocation and 
system, owing to the introduction of steam. It is, indeed, 
to the introduction of this factor that the author 
principally attributes the gloomy fate which he depicts as 
awaiting the Navy. He states that the English were the 
most opposed to the adoption of steam in its application 
to warships, because they foresaw what a terrible blow it 
would deal to the supremacy hitherto assured to them on 
the sea by the indisputable qualities of their sailors, which 
supremacy, M. Bocher assures us, must henceforth belong 
to the owner of the most powerful machine. Several 
obsolete inventions are here described, by the way, in his- 
torical order, which are chiefly interesting as showing from 
what curious beginningsour present terrible war apparatus 
sprung. 

The author endeavours to deal with his subject as im- 
partially as possible, and succeeds as well as could be 
expected, occasionally giving hard hits to the different 
nations he may happen to be considering for the moment, 
including hisown. He laments bitterly—in the appended 
notes—the constant change of administration in French 
naval affairs, and blames the political system which has 
permitted no less than twenty ministries in eighteen years, 
and the constitution which allows them so brief an exist- 
ence while giving them vast power. The ministers have 
used their power to modify, to reform, to undertake 
everything, and from this has arisen a confusion, both in 
matters concerning the personnel and the matériel, which 
has brought about the present condition of things. In 
his suggestions for amendment, the writer speaks in 
terms of praise of the English Board of Admiralty, and 
suggests the incorporation of a similar body for the 
administration of French naval affairs. 

The principal arguments put forward against the con- 
tinuance of the navies of Europe as machines of war are 
the following :—(1) A ship possessing armour impenetrable 
to the projectiles of another, and above all having the 
superiority in speed, has such an advantage that it is im- 
possible for the latter to engage in a struggle, the result 
of which is assured beforehand. Out of ten armour-clads 
borne on the naval catalogues, two, perhaps three, will 
ever enter into line; the remainder could only be used 
for the local defence of ports, for the skill of their officers 
and the courage and knowledge of their crews could avail 
nothing against the physical inferiority of the ships, 
whereas formerly he who had the wind in his favour 
could accept or refuse combat, and might even by his 
greater skill overtake a ship of greater speed. (2) For 
several centuries England, France, Spain, and Holland 
were the only maritime Powers, and commerce was in 
their hands, but in the present day it is impossible to 
stop commerce, as every nation possesses a merchant 
service, and if its coast be blockaded commerce continues 
by rail. Also, with the wind for the motive force, a fleet 
was able to cruise—as the English fleet did under Colling- 
wood—for ten years on the high seas, and was able to 
remain indefinitely before the enemies’ coasts, Now the 
constant need of vast quantities of coal precludes the idea 
of such a thing. (3) With the telegraphic communica- 
tions now established, a declaration of war is known 
instantly all round the globe, and any vessel belonging to 
the belligerents would take its precautions and remain in 
port ready to tranship its freight to a neutral vessel. 
(4) It is urged asa fact generally admitted, that a fleet 
of armour-clads would never jeopardise their own safety 
by the attack of a port like Brest or Toulon, apart from 
the question of the damage they would probably do to 
vessels and buildings representing their own interests in 
that port. (5) For the transport of troops, merchant 
waieaila satel be enormously cheaper and much better, as 
they possess greater speed than any vessels of war. 

Many other arguments M. Bocher brings forward which 
we have not time to enumerate, but they are cleverly 
enunciated. The little book is most readable, and repre- 
sents in a plausible manner a new view of a very familiar 
subject, and is certainly deserving of attention. 





Practical Education. .By Cuartes G. LELAND, late Director of 
the Public Industrial Art School of Philadelphia. London: 
Whittaker and Co., 1888. 

Wirn Hans Breitmann’s ballads ringing in our ears as 
we read these earnest pages, it is sometimes difficult to 
think that the same author could write seriously in such 
different styles ; and it is refreshing to find that once in 
good swing with his subject, the author allows his original 
vein of humour to — at intervals to enliven his pages 
and to point a moral. 

Briefly, the cause he advocates is the establishment of 
schools in which handicraft should be taught, either in 
the place of, or side by side with, the ordinary literary curri- 
culum. Such a practical education would be delightful to 
acertain part, say 10 per cent. of the pupils; but the chief 
difficulty we apprehend is the laziness or stupidity of the 
schoolmasters, who would soon carry out their course of 
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instruction in as perfunctory a manner as certain classical 
gchoolmasters carry out the study of the literature of 
Rome and Greece. ; 

Grammar, as a mere collection of rules to be learned by 
heart, is so easily taught, that the study of Latin and 
Greek in our schools is only grammar grinding, and all 
boys are taught as if they were certain to proceed to 
classical honours at the University, and become school- 
masters in their turn, We fear that the practical educa- 
tor will soon evolve a grammar of his own, if not already 
evolved in the Slojd system, to save himself trouble, as 
carefully calculated as other grammars to take away all 
interest of his pupils. Schoolmistresses, the priestesses 
of our modern civilisation, must now be excepted from 
this description, as they form a great contrast by the 
holy, fanatic zeal in their occupation which leads them to 
keep abreast of all modern developments; while the 
schoolmaster is generally content to jog along with the 
dogs-eared books of his own school ‘lays. No man would 
confess to having set out in life with the idea of being a 
schoolmaster; he takes to teaching as a stopgap, and 
finds afterwards he cannot change. 

Mr. Leland’s book must be considered as principally 
addressed to women, with the laudable object of opening 
up new ee suitable for them; but men will pre- 
fer the rea) handicrafts for manual instruction, and for 
recreation it is better that they should turn to cricket and 
outdoor sports, as at present, and in this way secure the 
real practical education of life. 


The Design and Construction of Masonry Dams; giving the 
method employed in determining the profile of the Quaker Bridge 
Dam. By Epwarbd WeGMann, Jun., C.E. New York: John 
Wiley and Sons, 1888, 

Tus is a sumptuous treatise on the history and the theory 
of reservoir dams, beginning with the earthwork dams of 
India and Ceylon (very dangerous structures, as the 
recent failure of an earthwork dam at Valparaiso demon- 
strates, this dam being destroyed by the wave set up by a 
landslip); and passing through the Spanish masonry dams 
of the sixteenth and seventeenth centuries, to the French 
dams of the present century, and finally culminating in 
the design of the projected Quaker Bridge dam for the 
reservoirs of New York, the largest thing of its kind yet 
contemplated. 

The writer carefully analyses the theories of the French 
engineers, Sazilly, Delocre, Pelletreau, and Krantz, as 
well as of Rankine, Harlacher, and Crugnold; and then 
in Chapters IT., IIL, [V., V., he explains the method of 
his own adopted in the Quaker Bridge design, and com- 
pares his profile with that of the previous writers ina 
frontispiece diagram. 

The engineer, who has to be convinced of the import- 
ance of theory, if such an engineer survives to this day, 
could not do better than examine the design of a high 
masonry dam; for, as the author says, “Much as the early 
Spanish masonry dams excite our admiration by their 
great dimensions and massiveness, their proportions 
demonstrate that their designers had no correct conception 
of the forces to be resisted. By a faulty distribution, 
the great mass of material in some of these walls produces 
undue strains in the masonry or on the foundation, 
becoming thus a source of weakness rather than of strength. 
Prior to the middle of this century most masonry dams 
were built according to defective plans. It has been 
shown, indeed, that some of these walls would have been 
stronger had their positions been reversed, the down 
stream face being turned up stream.” 

The profile of a dam may be compared with the position 
assumed by a man resisting a thrust against his back and 
shoulders. Thus the back is the upstream side of the 
dam, and the toe and heel of the dam correspond with the 
man’s toe and heel. 

Thereare four ways in which adam may fail—Chap. ITI. 
—“(1) By overturning, round the toe; (2) by crushing; 
(3) by sliding or shearing; (4) by rupture from tension. 
To insure ample safety against all these causes of failure, 
we require that the profiles should comply with the 
following conditions:—{1) The lines of pressure must lie 
within the centre line of the profile, whether the reser- 
voir be full or empty. (2) The maximum pressures on 
the masonry, or on the foundations, must never exceed 
certain fixed limits. (3) The friction between the dam 
and its foundation, or between any two parts into which 
the dam may be divided by a horizontal plane, must be 
sufficient to prevent sliding.” 

The first of the above conditions precludes the possi- 
bility of tension, and, according to the author, insures also 
a factor of safety of at least two against overturning. 
But here he has omitted to take into account the over- 
turning effect of a leakage underneath the foundation of 
the dam, which might amount to an upward pressure over 
the foundation of the total head of the water. 

To secure the third condition, the dam should imitate 
as nearly as possible a monolithic structure, either by 
being constructed of concrete, as the San Francisco dam, 
or of irregular rubble, with joints in every direction, as at 
Vyrnwy. 

Considerable divergences of opinion exist with regard 
to the advisability of arching a dam in plan, Fora dam 
across a narrow valley the advantage of arching is 
obvious ; and the Zola dam is so designed, and owes its 
stability to acting as a horizontal arch, the weight of the 
dam itself being insufficient for stability. But for along 
dam, such as the Vyrnwy dam or the Quaker Bridge dam 
—each about 1350ft. long—it is maintained that the extra 
length due to arching would counterbalance any economy 
in profile, and so both are to be straight. We believe, 
however, that this decision is worth re-consideration, as 
the adoption of the arch form would prevent any longi- 
tudinal tension in the material of the dam from elastic 
yielding, and would relieve the enormous maximum 
stresses of fifteen tons per square foot at the base of the 
dam; although it is urged that these stresses need not be 
considered unsafe, as equal stresses have existed for three 
centuries in the Almanza dam. 

In Rankine’s profile the logarithmic curve is adopted, 








but this curve spreads out too rapidly at the base in a 
high dam. Krantz’s profile is more like a man with his 
legs well apart, one foot well advanced to resist over- 
turning, and the other slightly backed to resist the 
vertical component of the forces. As a check to the 
theoretical calculations of the French engineers, the 
graphic method of the Germans is useful; and this has 
been carried out for the Quaker Bridge dam by Mr. G. 
Bonanno-—see Note C and Plate XX. The fifty-nine 
plates at the end of the book give profiles of all the most 
important dams of theory and of practice, including 
Hawkesley and Deacon’s Vyrnwy dam, and culminating 
in the Quaker Bridge dam, calculated for a head of 250ft. 
of water reckoned from the rock foundation. This book 
will be indispensable to engineers engaged in similar 
undertakings. 








THE LONDON ELECTRIC SUPPLY CORPORATION 
CENTRAL STATION AT DEPTFORD, 


In response to an invitation from the directors of this com- 
pany, we recently availed ourselves of the opportunity of inspect- 
ing the buildings in course of erection for their central station 
at Stowage Wharf, Deptford. The directors claim, and we 
think they are justified in making the assertion, that when com- 
pleted their station will be the most remarkable industrial 
establishment in the metropolis ; certainly it will be, when in 
full working order the largest electric light station in existence. 

Briefly, we may state that the fine riverside site of about 
three acres will, with the exception of a wharf retained for un- 
loading the very heavy machinery which will ultimately have 
to be put in place, and for the requisite supply of fuel, hereafter 
be covered with boiler and engine-houses of great size and most 
massive construction, the buildings at present in course of 
erection comprising one boiler-house and two engine-houses, 
occupying a space of 210ft. by 195ft., the height from the base- 
ment to the crown of the arched roof being close upon 100ft., 
while the main walls reach 6ft. in thickness. 

With the exception of the roof boarding, the buildings will 
consist solely of iron, stone, concrete, and brick ; and as showing 
the progress made, we may mention that some 8000 cubic yards 
of concrete, together with some thousands of tons of iron and 
upwards of three and a-half millions of bricks, have already been 
used in the work. 

Commencing at the boiler house, we found a structure which, 
when finished, will measure 195ft. long by 70ft. broad, with a 
height of nearly 100ft. This building is designed to contain 
Babcock and Willcock’s boilers, aggregating 40,000-horse power, 
and of these a number—twenty-four—are now being erected to 
give steam for engines of 13,000-horse power. These boilers 
are being arranged on two floors, the upper floor being supported 
on iron pillars of immense strength, 30ft. high, while above this 
upper boiler floor will be another floor, similarly supported, and 
capable of carrying 4000 tons of fuel, which will be supplied to 
the furnaces by means of vertical shoots passing through the 
centres of the floors of the upper boilers to the lower 
ones. It may be interesting to note that appliances for 
producing forced draught will be used in connection with 
these boilers, and that each set of six boilers will be pro- 
vided with a teed heater or economiser, the products of com- 
bustion from the whole of the twenty-four boilers passing 
into one chimney, in the base of which two sets of the econo- 
misers are arranged, the other two sets being placed on a level 
corresponding with that of the upper boiler floor, Two chimneys 
are at present being erected, each measuring, internally, 24ft. 
by 18ft., and the height of each when finished will be 135ft. 
Each chimney is divided internally into four chambers. For 
the supply of fuel and the unloading from vessels in 
the river of the heavy masses of machinery a wharf 
has been erected, and on this has already been placed a steam 
derrick capable of dealing with a weight of fifty tons. From 
this riverside point a railway of ordinary gauge will convey 
materials right through the various buildings, down the centre 
line of which, when completed, a broad permanent way runs, 
affording the means of unloading heavy weights at any 
point. Passing from the boiler-house, we found two 
engine-houses in course of construction, each 195ft. in 
length, 66ft. in breadth, and some 85ft. in height. These 
houses are separated from the boiler-house by a massive wall of 
masonry, and from each other by iron pillars of great strength, 
the arrangement being such that an uninterrupted view of the 
whole of the machinery may be obtained from an elevated 
gallery provided for the purpose. In the first engine-house a 
pair of “small”—comparatively speaking—engines will be 
erected when the roof is completed, or, as is expected, in a 
few weeks, These engines have been built by Messrs. Hick, 
Hargreaves, and Co.—as have also the larger ones hereafter 
mentioned—and are of the compound inverted marine type, 
with arrangements for cordensing. They are fitted with Corliss 
valve gear, and are to work with steam at 200 1b. pressure. The 
engines will run at sixty revolutions, and will drive, by means of 
forty 5in. cotton ropes working over a 24ft. drum, two Ferranti 
dynanos, each capable of supplying current for 25,000 lights, 
by far the largest electrical generators that have as yet been con- 
structed. The exciting engines for these dynamos are being 
made by Messrs. Allan, and are of the Allan and Kapp type. 
Some 60ft. overhead will be placed a steam travelling crane 
capable of lifting twenty-five tons, and traversing the building 
from end to end, 

The river frontage (which is some 780ft. by 190ft.) having 
been procured by the Corporation, the two questions presented 
themselves for solution, first, the most economical method of 
getting the current up to town; and, second, the most econo- 
mical means of using the three acres of ground at disposal so 
as to get the maximum output of electricity. 

With a view to solve the first question, Mr. Ferranti made a 
number of experiments with different electro-motive forces of 
alternating currents, and finally settled upon 10,000 volts as 
being the most economical pressure at which to work, having 
regard not only to the small loss in the mains, but also to the 
design of the transformers and dynamos which have to resist 
such a severe tension. It is needless to say that very special 
and novel designs were necessary for the apparatus used. 

Then with regard to the second question, viz., the economical 
use of the land, Mr. Ferranti laid out a plan as follows :—A 
central avenue was arranged from the river, running through 
the middle of the ground up to the gateway in Stowage 
Wharf. A central line was then selected across the 
ground, and a massive petition wall built upon this line, 
the only opening in it being a lofty arch for the central 
avenue. On the river side of this the boiler houses are 
placed, consisting of a basement taking the flues for the smoke 
and compressed air, two railways for removing the ashes, 
and the necessary space for the forced draught apparatus. 
Next comes the ground floor, with the boilers and firing plat- 





form; above this is a concrete ceiling, which carries a repetition 
of the basement, viz., flues, &c.; above this another floor of 
boilers; again above this a sloping floor for storing some 4000 
tons of coal, and over this the roof. The tramways for taking 
the coal from the ships will run at this elevation, and will dis- 
charge their coal directly into the store over several lines. The 
floor of these engine houses is formed of wrought iron girders 
and concrete, the foundations for the machinery going through 
the basement, which is 12ft. deep, on to the gravel. This base- 
ment is therefore convenient for getting at the foundation bolts, 
and also for placing the steam and water pipes in. 

The first engine-room on the left-hand side of the central 
avenue will contain two of the Corliss engines and two Ferranti 
high-tension dynamos of 1500-horse power each. These machines 
will be the first to be started, but very shortly will only be used 
for the electric lighting in the daytime. The first engine-house 
on the right-hand side of the central avenue will be entirely 
devoted to the condensing gear, which will be sufficient for the 
whole station when completed. The second engine-house is 
being arranged to take four direct driving Ferranti patent 
dynamos of 10,000 indicated horse-power each. To give some 
idea of the size of these machines, it may be here stated that 
the shafts are 36in. diameter in the centre, the armature about 
45ft. over all, and the weight of the whole machine, exclusive of 
the engine, some 500 tons. They will run at sixty revolutions, 
with an electro-motive force of 10,000 volts, 

The whole of this station, both architectural and mechanical, 
has been designed by Mr. Ferranti personally, and the numerous 
novelties which are being introduced into it are fully covered 
by a large number of his patents. 

The electro-motive force of 10,000 volts may cause some sur- 
prise to the electrical world, but a number of careful experi- 
ments have shown that 10,000 volts is no more difficult to deal 
with than 2400 volts if the right principles are employed in 
designing the machinery. The first two Ferranti patent 
dynamos of 1500-horse power each are nearly completed and 
will shortly be erected. The first two Ferranti patent dynamos 
of 10,000-horse power each will be completed in about five 
months. Mr. Ferranti, in designing the station and its details 
on the above principle has a space at disposal now covered with 
buildings capable of accommodating 40,000-horse power and 
remaining space of ground easily available without crowding for 
another 80,000-horse power. This brings up the capacity of 
the three acres of ground, after everything has been provided for, 
to the enormous figure of 120,000-horse power. These again will 
be, no doubt, startling figures, but anyone who will quietly 
consider the requirements of the metropolis for electric lighting 
will see that this is only a small step towards its fulfilment. 

At present only two of these dynamos and engines will be 
fixed in the second engine-house. In this larger plant the 
armatures of the dynamos are to be mounted direct on the 
shafts of their respective engines, the field magnets being built 
up on the bed plates. Each dynamo will have its pair of engines 
of 10,000-horse power eventually, but at present only half the 
engine power will be applied, and the output of each dynamo 
will, with its 5000 electrical horse-power, suffice to maintain 
100,000 lamps ; but when the time arrives for the creation of 
more power by the addition of the second engine of each pair, 
these two large dynamos will each have their engines of 10,000- 
horse power, and each will then supply current for 200,000 
lamps, and all future extensions of the plant will be in machines 
of this type. These engines, like the smaller ones, are by 
Messrs. Hick, Hargreaves and Co., of the compound inverted 
marine type, with Corliss valve gear, and appliances for con- 
densing, and are to work at 2001b.; the exciter engines, as in 
the previous case, being also of the Allan and Kapp type. To 
facilitate the handling of the heavy weights in this engine-house 
an overhead steam travelling crane of fifty tons capacity will be 
provided. Before leaving the description of the buildings, we 
may state that they are being laid down on lines which will 
admit of an ultimate output of current for 2,000,000 lamps, and 
that the present preliminary arrangements will, as already 
shown, admit of 250,000 lamps being run. 

Having now briefly described the means for supplying the 
current, we will consider how it is to be conveyed from Deptford 
to the metropolis. The alternating current, produced by the 
Ferranti generators, is to be conveyed, at a pressure of 10,000 
volts, from its source to distributing stations situate in various 
parts of London, where it will be reduced to the required 
tension and distributed over the district of which the 
particular distributing station forms the centre. The 
mains for conveying the current from Deptford to the 
various stations in London consist of two copper tubes 
placed one within the other, and thoroughly insulated from 
each other, the inner tube being 1jin. in diameter, and bare ;;in. 
thick, and the outer one 2;5;in. in diameter, and bare ;;in. 
thick, the area of each being nearly ‘Sin. The outer tube makes 
earth throughout the whole of its length—some miles— 
and similarly one pole of the dynamo goes to earth. Although 
conveying currents of such high tension, the Corporation have 
proved to demonstration that their mains do so with absolute 
safety, a long and exhaustive series of experiments having been 
undertaken with the express view of satisfying the several rail- 
way companies over whose systems the current will, by agree- 
ments already entered into, be conveyed. 

Considering the length of outer tube exposed, we may take its 
large area of contact with earth to insure complete safety, or, 
to use the words of the Corporation’s engineer, “ it will be either 
a dead breakdown or absolute safety; it is the small leakages 
that kill.” 

It only remains to say that those concerned expect the resist- 
ance of the armatures will be less than one per cent. of the total 
electrical resistance to be overcome, and they believe that some- 
thing under three per cent. will cover all losses of current over 
mains, leads, &c. 

The Corporation hope to start operations with the preliminary 
plant in January next, and but for the bad weather of the past 
summer they would have been enabled to make an earlier start. 

We shall watch with considerable interest the progress of 
this colossal undertaking, and shall have much pleasure at a 
future date in illustrating the special features of interest in 
connection with it. 








Accorp1ne to the Wezer Zeitung, the German niilitary 
authorities have lately been trying the electric light with a view of 
testing its utility in siege operations. The night was very dark, 
and the marksmen were 400 metres from the target, the light being 
200 metres behind the shooting party. Two experiments were 
made. The marksmen were first placed within the region of light, 
so that their sights were well defined; under these conditions 
90 per cent. of the shots struck the targets about the height of a 
man’s breast. The marksmen were then placed in the dark and 
told to fire on to the lit-up targets ; the shooting proved somewhat 
inferior. The plant consisted of an 18-horse power engine and a 
dynamo placed on a cart. The projectors can be 200 metres away 
from the dynamo if circumstances require it, The American Army 
and Navy Journal says the apparatus is only intended to be used 
in attacking and defending fortified places, 
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PREVENTING POLLUTION OF THE ATMO- | 
SPHERE OF UNDERGROUND RAILWAYS AND | 
TUNNEIS. 
We are accustomed to new projects for ventilating the | 

tunnels of underground railways, but the following is a | 

description of a new method recently devised by Mr. C. 

Anderson, and of the appliances for, the prevention of the 

pollution of fouling of the atmosphere of railway tunnels by 

intercepting the products of combustion and exhaust steam 
from the locomotive, and carrying them off instead of passing 

them into the tunnel. The engines are to be fitted with a 

means of closing the chimneys to the atmosphere, and with a 

pipe for the conveyance of the products to a long box ¢, carried 

under the engine. The bottom of this box is provided with 
openings, and it slides in contact with a plane surface placed 
between the rails of the road, this plane surface being the upper | 
part of an exhausted trunk g fitted at near intervals with valves, | 
which are depressed by the trunk or box carried by the locomo- 
motive as it slides over it. The trunk g between the rails com- 
municates with pipes ) in which valves are placed for making or 
breaking communication with a main trunk or tube m along- 
side the railway, out of which the gases and steam are 
drawn by means of exhausting apparatus. The valves in the 


the run from port to port. The twin screw system of propul- 
sion contributes materially to the attainment of this source of 
safety, as it enables longitudinal, as well as transverse bulkheads, 
to be fitted in the spaces which under ordinary circumstances 
would hold a large volume of water. 
one side of the machinery or boiler spaces, the vessel would 
still remain afloat, and be capable of steaming at a reduced 
speed. It has been anticipated that these qualities, combined 


with a very high rate of speed, will attract large numbers of | 


passengers to the two ships, and consequently accommodation 
has been provided in each for upwards of 2000 persons. 

As might be expected, the launching of so large and hand- 
some a vessel attracted thousands of visitors to Clydebank. The 
most complete and careful arrangements had evidently been 
made to secure the safe flotation of the ship, and the whole of 
the details in connection with the same were carried out in the 
quietest and most skilfully organised manner. It is no simple 
task to slide such a monster into the water, and this fact seems 
to have been keenly appreciated by the builders. Three dog- 
shores were placed on each side of the bow, and these were 
knocked down in pairs at a time, but ere the foremost pair were 
struck the vessel was lively, and even slowly in motion. The 
duty of christening was performed by the Hon. Lady Campbell, 
of Blytheswood, and the launch was in all respects successful. 
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ANDERSON’S APPARATUS FOR CARRYING OFF GASES FROM TUNNELS. 


trunk between the rails are gradually actuated or depressed by 
the inclined front p and horizontal afterpart of the trunk ¢ carried 
by the engine as shown, and in such a manner that only such 
exhaust openings as are actually under the engine are in com- 
munication with the main exhaust trunk between the rails. As 
the locomotive passes along, the valves in the fixed trunk are 
closed automatically by springs. 

In the engravings the pipe for connecting to the engine 
smoke-box is shown in Fig. 1, which is a longitudinal section of 
the trunk ¢ carried by the engine and of the receiving trunk 
fixed between the rails. Fig. 2 is a transverse section of the 
road, the fixed and the moving trunks. Figs. 4, 5, and 6, are 
transverse and longitudinal sections uf the fixed and moving 
trunks and plan to a larger scale, showing the arrangement of 
the valves and the means of depressing them. 








THE CITY OF PARIS. 


On the afternoon of Tuesday, the 28rd inst., the second of 
the Inman and International Company's steel twin-screw 
steamers, which have been built by Messrs. J. and G. Thomson, 
was successfully launched from the premises of that firm at 
Clydebank, near Glasgow. This vessel, named the City of Paris, | 
is a sister of the City of New York, which was completed by the | 
same builders about four months ago, and has since made five | 
single runs across the Atlantic. The City of New York, 
at the completion of her experimental run around Ireland 
from the Clyde to Liverpool, was fully described in our 
columns, and it now only remains to remind our readers 
that the principal dimensions of the two vessels are as | 
follows:—Length over all, 580ft.; length on water line, 
525ft.; breadth, extreme, 63}ft.; and depth, moulded, 42ft.: 
the gross registered tonnage being 10,500 tons. The vessels 
have very fine and graceful lines, and their beautiful appearance 
is in no wise impaired by the clipper bows with which they 
are provided. Each ship is propelled by two sets of triple ex- 
pansion engines, and, as already remarked, they are supplied 
with twin screws, so that if one engine or propeller should 
become disabled, they can proceed with the aid of the other. 
This provision has more than once already been found of great 
value during the runs of the City of New York, the perform- 
ances of that vessel: not having been, so far, quite so | 
successful or free from mishap as could be desired. It does | 
not appear, however, that the failure to develope the con- 
templated speed is much, if at all, due to any shortcomings 
as regards the design and construction of the hull, it being 
almost impossible to conceive a form of body better calculated 
for the attainment of a high velocity through the water than 
that of the City of Paris and her sister. If there is any im- 
perfection in the construction, in so far as contribution to fluid 
resistance is concerned, it is perhaps in the arrangement of 
double butt straps. Valuable as these double straps are asa | 
source of longitudinal strength, and of stiffness at the butt 
joints, it is yet to be feared that so many projections on the | 
surface of the plating must be productive of an augmented 
skin frictional resistance, which may even exceed the highest | 
value that has hitherto been assigned to it. We are not | 
aware that the builders have made any allowance at all on 
this score, but certain it is that it is much too consider- 
able to be wholly ignored. One of the most noticeable features 
in the design is the extent to which the principle of bulkhead 
subdivision has been carried. This alone should be sufficient to 
make the vessels highly popular in the Atlantic trade; for much 
as one may value the advantages of a speedy passage, yet it is of 
far more importance that a passenger steamer should be safe 
against the consequences of collision or other such disaster than 
it is to be able to save a few hours’ time in making 





| she would do. 


| still rapidly increasing. 


The company invited, to the number of about two hundred, 
then adjourned to the large model room of the firm, where a 
very sumptuous repast was provided. The toast list which 
followed was short, so as to enable the party to return to 
Glasgow by a special train in waiting. The chair was occupied 
by Mr. George Thomson, Mr. James Thomson being at present 
in the United States, having accompanied the City of New York 
thither on her last trip. In proposing the toast of * The City 
of Paris and the [Inman and International Steamship Company,” 
Mr. Thomson said that the vessel just put into the water, 
like her sister, the City of New York, would, he hoped, prove a 
favourite among those crossing the Atlantic ferry. He was quite 
sure, and the City of New York had demonstrated the fact, that as 
regards seaworthiness, and all that pertains to the safety and 
comfort of passengers, these vessels were all that could be 
desired ; and there was nothing wanting in those respects. The 
City of New York had not been very long afloat yet, and had 
scarcely had an opportunity of developing her full capabilities. 
It was well known that steamships do not as a rule start off 
directly they are built at the top of their speed. Some little 
time is required for the engines to work smooth, and for the 
engineers to become acquainted with them. It would be 
dangerous, and perhaps disastrous, toattempt todrive new engines 
to their ful! power at the start ; and if such a course were pursued 
it would probably result in ruining the machinery altogether. 
The performance of the City of New York on her last run to 
New York indicates what may be expected of her when every- 


| thing has got into working order, and he had no doubt that ere 
| very long every expectation regarding the ship would be ful- 


filled, and that she would become a general favourite in the 
Atlantic trade. In conclusion, Mr. Thomson alluded to the 
commendable enterprise shown by the Inman and International 
Company in entering upon the construction of these two magni- 
ficent ships. 

Mr. Taylor, of the Inman and International Steamship Com- 
pany, in responding to the toast, said he would remind those 
who expected the City of New York to develope at once her 
highest speed, that the attempt to dv such a thing would 
altogether spvil every chance of attaining the object her 
owners had in view, viz., that of making her an ultimate 
success, Some writers in the press appear very imputient 
because the ship has not so far done all they thought 
He was sorry they had made such a mistake. 
Some of them thought she would at once start off and beat the 
best performance of the Umbria, but he would remind these 


| people that the Umbria and her sisters are improving all the time, 
| and that they did not at first develope the speed of which they 


are now capable. The owners of the ships have received every 
assistance from the builders in their efforts to remove all hin- 


| drances to success. They hoped soon to satisfy their customers 


by fast steaming ; for as the vessels are intended chiefly for 


| passengers, if they do not succeed in attracting passengers, 


they must inevitably be financial failures. Advantage has been 
taken of their experience with the City of New York, and some 
trifling details in the City of Paris have been amended. This 
is the second vessel of the same name which has been built for 
the Inman Company. Since the first City of Paris was built 
the traffic across the Atlantic has greatly increased, and it is 
Indeed, he was of opinion that we 
have hardly started yet in making provision for it, so great will 
it ultimately become. Mr. Taylor hoped this ship would be as 
successful as the Russia was, that being the last vessel for the 
Atlantic service which was launched by Lady Campbell. 

The other toasts were those of “The Hon. Lady Campbell,” 
“The Builders,” and “ The Ladies.” 

After the launch the City of Paris was taken into the 
builders’ floating dock at Clydebank, where she will be engined 
and completed for sea. Since the launch of the sister ship a 
new set of sheer legs has been erected by Messrs, Thomson, to 


Hence, with a hole in , suit ; 
fitting out in 











take the place of those which were broken by an accidental 
displacement they received through collision with the Inman 
liner. These sheer legs, which are wholly of steel, have been 
built upon the premises, and are of very large dimensions 
suitable for lifting the heaviest machinery into the vessels 
the wet dock. Two or three months 
will yet be occupied in getting the machinery into place 
and preparing the City of Paris for her trial trip. Without in 
any way questioning the wisdom of dealing gently and carefully 
with new engines, or doubting the future success of the City of 
New York in regard to her speed performances when her 
engines have developed their full efficiency, we cannot suppress 
a hope that the City of Paris will more quickly realise her 
ultimate capabilities than her sister has done. Encouragement 
is afforded that this will be the case by the admission which 
has been made respecting the amendments in her machinery 
resulting from experience with the first ship. It is understood 
that some of these amendments are not of a very trivial 
character, and the simple circumstance of Mr. James ‘Thomson 
having gone with the City of New York on her last run 
seems to point to a want of patience upon the part 
of others besides writers in the periodical press. In our 
opinion such concern is by no means misplaced, but, on the 
contrary, quite in keeping with the circumstances of the case, 
Notwithstanding Mr. Taylor's references to other Atlantic 
steamers, and the gradual improvement in their speeds since 
they made their first voyages, there will be many who will still 
think that the City of New York might reasonably have been 
expected to show better results than were attained in her 
earliest runs. The trial trip speeds of most steam vessels 
exceed those of their after working life, so much so that the 
subject has become oue of jeering comment; it being alleged 
that the conditions of the trial are generally so favourable as 
not to afford a fair criterion of actual work. It would seem 
however, that the earliest trials are really made under difti- 
culties, and that the forcing of the new machinery to its highest 
capabilities is attended with risk. This is, no doubt, to some 
extent the case; but yet the risk is commonly faced, and the 
maker of the engines is content to abide by the results so ob- 
tained, It is difficult to understand in what respects the con- 
ditions under which the engines of the City of New York have 
been so far tried differ from those existing in other newly built 
steam vessels, and most people will conclude, however rashly, 
that her perfurmances have been disappointing. Our own im- 
pression is that the ship is short of steam ; she has, be it 
remembered, only fifty-four furnaces as against the seventy-two 
furnaces of the Etruria. The City of New York has now nine 
boilers—if a tenth were added, the additional six furnaces 
would supply just that which she now seems to lack, and there 
is no good reason why this boiler should net be given 
her. The enterprise of the owners and the skill of the 
builders are beyond question, and hence the perplexity which 
has arisen. Great things were very reasunably expected of the 
two ships; for why should so much money have been spent, 
and such skilful service secured, unless the “ Atlantic record” 
was to be beaten? We heartily trust that all difficulties will 
soon be surmounted, ard that the two magnificent vessels now 
added to the Inman and International fleet will prove to be 
a great advance in the solution of the problem of switt, safe, and 
comfortable ocean navigation. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

Spain: Trade of Santander in 1887.—Shipping entering 
Santander increased by 186,376 tons, or 56 per cent. over 1884, 
British shipping being 16} per cent. of the whole. Imports 
increased by £84,224, or 64 per cent., British imports decreased 
by £56,026, or 19 per cent,, and their proportion of the whole 
fell from 27# to 21? per cent. Coal and coke decreased by 
16,999 tons, or 24 per cent., while the value rose from 14s, 34d. 
to 17s, 14d. per ton. Copper and zine decreased by 58 tons or 
38 per cent., and the value by £1320, or 14% per cent. 
Cutlery, &c., decreased by 11} tons, or 30 per cent., and the 
value by £2748. or 19$ per cent. Iron and steel manufactures 
decreased by 7323 tons, or 71 per cent., and the value fell from 
£6 5s, 4d. to £6 1s. 5d. per ton. Machinery decreased by 
46 tons, or 84 per cent., and the value increased from 
£50 16s. 4d. to £51 128. 104d. per ton. The imports of Great 
Britain are still far in advance of those of other countries, 
though in certain articles, among which are cutlery, iron, and 
steel manufactures, we have fallen somewhat behind Belgium 
and Germany. The following are the proportions : —Copper 
and its alloys, zinc: Great Britain, 50 per cent.; Belgium, 204 
per cent. ; France, 64 per cent. ; Germany, 23 per cent. Cutlery: 
Great Britain, 154 per cent.; Belgium, 154 per cent.; France, 
14 per cent,; Germany, 67% per cent. Iron and steel in all 
their applications: Great Britain, 32} per cent.; Belgium, 53 
per cent.; France, 5 per cent.; Germany, 9} per cent. 
Machinery: Great Britain, 50 per cent.; Belgium, 214 per 
cent.; France, 4# per cent.; Germany, 24 per cent. 

Turkey—Causes of the decline of British trade.—The average 
yearly imports into Turkey for the period 1882-6 amounted to 
£18,108,108, against a yearly average for the years 1878-82 of 
£17,297,300. In 1882-6 British imports into Turkey averaged 
£8,018,018, or 44°30 per cent. of the whole, against £7,837,837, 
or 45°30 per cent. of the whole, thus showing a falling off of 
1 per cent. in the proportion to the total. In 1882-6 the 
imports from Austria-Germany were £3,540,540, or 19°50 
per ceut., against £2,576,576, or 14°90 per cent of the whole, 
thus showing a great increase. The average imports from 
France in 1882-6 were £2,360,360, or 13°50 per cent. of the 
whole, against £2,648,288, or 15°30 per cent. of the whole, in 
1878-82, thus showing a falling off. These figures are chiefly 
interesting to British trade as showing that, whereas the imports 
of British goods into Turkey have shown a falling off in recent 
years, those of Austro-German goods have shown a great 
increase. British trade has declined and Anstro-German 
increased simultaneously with an undoubted decline of British 
and a corresponding increase of German influence in Turkey. 
One other cause of the increased German trade is the admirable 
way their manufacturers adapt themselves to retail orders ; 
moreover, the German manufacturer is more variable in his 
business than the English, and does more to satisfy his cus- 
tomers, especially in the way of supplying articles which intrin- 
sically may be worse than the English, but which look as well 
and are lower in price. A second cause is the system of com- 
mercial travellers employed by the Germans in such large 
numbers. They naturally stimulate the purchase of German 
articles ; but it is doubtful whether this cumbrous and expen- 
sive system will in the long run be more effective than a system 
of employing permanent local representatives. A third cause is 
the relative cheapness of certain kinds of Austro-German goods. 
A fourth cause is the evident reluctance of the British manu- 
facturers to have local agents to push the sale of their speciali- 
ties ; and the fifth and last cause is the longer credits given by 
German,as compared with those given by British tradersin Turkey. 
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THE USE OF AMMONIA AS A REFRIGERATING 
AGENT.1 
By T. B. Licutroot, M.1.C.E. 


WITHIN the last few years considerable progress has been made 
in the application of refrigerating processes to industrial pu 
and the demand for refrigerating apparatus thus created has led 
to the production of machines employing various substances as the 
refrigerating agent. In a paper read by the author before the 
Institution of Mechanical Engineers, in May, 1886, these systems 
were shortly described, and general comparisons given as to their 
respective merits, scope of application, and cost of working. In 
the present paper it is proposed to deal entirely with the use of 
ammonia as a refrigerating agent, and to deal with it in a more 
full and comprehensive manner than was possible in a paper 
devoted to the consideration of a number of different systems and 
apparatus. 

' n the United States and in Germany, as well as to some extent 
elsewhere, ammonia has been very generally employed for refrige- 
rating purposes during the last ten years or so. In this country, 
however, its application has been extremely limited; and even at 
the present time there are but few ammonia machines successfully 
at work in Great Britain. No doubt this is toa great extent due 
to the fact that in the United States and in Germany there 
existed certain ne causes, both as regards climate and 
manufactures, while in this country, on the other hand, these 
causes were present only in a modified degree, or were absent 
altogether. The consequence was that up to a comparatively 
recent date the only machine manufactured on anything like a 
commercial scale was the original Harrison’s ether machine, first 
produced by Siebe about the year 1857, a machine which, though 
answering its purpose as a refrigerator, was both costly to 
make and meer | to work. In 1878 the desirability of supple- 
menting our then existing meat supply by means of the 
large stocks in our colonies and abroad, led to the rapid 
development of the special class of refrigerating apparatus 
commonly known as the dry air refrigerator, which, in the first 
instance, was specially designed for use on board ship, where it was 
considered undesirable to employ chemical refrigerants, Owing to 
their simplicity, and perhaps also to their novelty, these cold air 
machines have very frequently been applied on ae under cir- 
cumstances in which the same result could have been obtained 
with much greater economy by the use of ammonia or some other 
chemical agent. Recently, however, more attention has been 
directed to the question of economy, and consideration is now 
being given to the nenenily of certain machines to certain 
special purposes, with the result that ammonia—which is the 
agent that, in our present state of knowledge, gives as a rule the 
best results for large installations, while on land at any rate its 
application for all refrigerating pues presents no unusual 
difficulties—promises to become largely adopted. It is hoped, 
therefore, that the following paper respecting its use will be of 
interest, 

In all cases where a liquid is employed, the refrigerating action 
is produced by the change in physical state from the liquid to the 
vaporous form. It is, of course, well known that such a change 
can only be brought about by the acquirement of heat; and for 
the purpose of refrigeration—by which must be understood the 
abstraction of heat at temperatures below the normal—it is 
obvious that, other things being equal, that liquid is the best 
which has the highest heat of vaporisation, because with it the 
least quantity has to be dealt with in order to produce a given 
result. In fact, however, liquids vary, not only in the amount of 
heat required to vaporise them-—this amount also varying accord- 
ing to the temperature or pressure at which vaporisation occurs— 
but also in the conditions under which such change can be effected. 
Forinstance, water has an extremely high latent heat, but as its boil- 
ing point at atmospheric pressure is also high, evaporation at such 
temperatures as would enable it to be used for refrigerating pur- 
poses can only be effected under an almost perfect vacuum. This 
is graphically shown in Fig. 1. The boiling point of anhydrous 
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ammonia, on the other hand, is 374 deg. below zero Fah. at atmo- 
spheric pressure, and therefore for all ordinary cooling purposes its 
evaporation can take place at pressures considerably above that of 
our atmosphere. The curve of vapour tensions of anhydrous 
ammonia is also given in Fig. 1, as well as those of some 
other agents which are used for refrigerating purposes, viz., 
methylic ether, Pictet’s liquid, sulphur dioxide, and ether. In this 
connection it should be stated that Pictet’s liquid is a compound of 
carbon dioxide and sulphur dioxide, and possesses the property of 
having vapour tensions not only much below those of pure carbon 
dioxide at equal temperatures, but even below those of pure sulphur 
dioxide at temperatures above 78 deg. Fah. 

_ The considerations, therefore, which chiefly influence the selec- 
tion of a liquid refrigerating agent are:—(1) The amount of heat 
required to effect the change from the liquid to the vaporous state, 
commonly called the latent heat of vaporisation. (2) The tem- 
mw geen and pressures at which such change can be effected. 

his latter attribute is of twofold importance; for, in order to 
avoid the renewal of the agent, it is necessary to deprive it of the 
heat acquired during vaporisation, under such conditions as will 
cause it to assume the liquid form, and thus become again avail- 
able for refrigeration. As this rejection of heat can only take 
place if the temperature of the vapour is somewhat above that of 
the aang af which receives the heat, and which, for obvious 
reasons, is in all cases water, the liquefying pressure of the tem- 
perature of the cooling water, and the facility with which this 
pressure can be reached and maintained, is of great importance in 
the practical working of any refrigerating apparatus. 

Ammonia in its anhydrous form, the use of which is specially 
dealt with in this paper, is a liquid having at atmospheric pressure 
a latent heat of vaporisation of 900, and a boiling point at the same 
pressure of 37} dec. below zero Fah. Water being unity, the 
Fp gravity of the liquid at a temperature of 40 deg. Fah. is 
‘76, and the specific gravity of its vapour is ‘59, air being unity. 
In the use of ammonia, two distinct systems are employed. So 
far, however, as the mere evaporating or refrigerating part of the 

rocess is concerned, it is the same in both. he object is 

evaporate the liquid anhydrous ammonia at such tension 
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and in such quantity as will produce the required cooling 
effect. The actual tension under which this evaporation 
should be effected in any particular case depends entirely 
upon the temperature at which the acquirement of heat is to 
take place, or, in other words, on the temperature of the 
material to be cooled. This will be understood by reference to the 
diagram, Fig. 1. The higher the temperature, the higher may be 
the evaporating pressure, and therefore the higher is the density 
of the vapour, the greater the weight of liquid evaporated ina 
given time, and the greater the amount of heat abstracted. On 
the other hand, it must be remembered that, as in the case of 
water, the lower the temperature of the evaporating liquid, the 
higher is the beat of vaporisation. It is in the method of secur- 
ing the rejection of heat during the condensation of the vapour 
that the two systems diverge, and it will be convenient to consider 
each of these separately. 

The absorption process.—The principle employed in this process 
is ph) sical rather than mechanical. Ordinary ammonia liquor of 
commerce of ‘880 specitic gravity, which contains about 38 per cent. 
by weight of pure ammonia, and 62 per cent. of water, is intro- 
duced into a vessel named the generator. This vessel is heated by 








conduction of heat from all vessels and pipes above normal tem- 

rature, which can also to a large extent be prevented by lagging. 
b) Conduction of heat from without into all vessels and pipes 
that are below normal temperature, which can, to a large extent, 
be prevented by lagging. (c) Inefficiency of economiser, by 
reason of which heat obtained by the expenditure of steam in the 
generator is passed on to the absorber and there uselessly imparted 
to the cooling water. Uy how entrance of water into the refrige- 
rator, due to the liqui ing not perfectly anhydrous. (¢) The 
useless evaporation of water in generator. 

With regard to the amount of heat used, it will have been seen 
that the whole of that required to vaporise the ammonia, and 
whatever water vapour passes off from the generator, has to be 
supplied from without. Owing to the fact that the heating takes 
place by means of coils, the steam poset through may be condensed, 
and thus each pound can be made to give up some 950 units of 
heat. With the absorption process worked by a fairly efficient 
boiler, it may be taken that 200,000 thermal units per hour may be 
eliminated by the consumption of about 1001b. of coal per hour, 
with a brine temperature in the refrigerator of about 20 deg. Fab, 

Compression process. — In this process ammonia is used in its 
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« I « | means of steam circulating | 
r hl through coils of iron piping, 
iy and a mixed vapour of 
. ammonia and water is 
driven off. This mixed 
vapour is then passed into 
a second vessel, in order to 
be subjected to the cooling 
action of water; and here, 
owing to the difference 
between the boiling points of water and ammonia, fractional con- 
densation takes place, the bulk of the water, which condenses first, 
being caught and run back to the generator, while the ammonia in 
a nearly anhydrous state is condensed and collected in the lower | 
part of the vessel. The liquefying pressure for any given tempera- | 
ture is shown in Fig. 1 

This process of fractional condensation is due to Rees Reece, and 
forms an important feature in the modern absorption machine. 
Prior to the introduction of this invention, the water evaporated 
in the generator was condensed with the ammonia, and interfered 
very seriously with the efficiency of the process by reducing the | 
power of the refrigerating agent by raising its boiling point. In 
the improved form of apparatus ammonia is obtained in a nearly 
anhydrous condition, and in this state passes on to the refrigerator. 
In this vessel, which is in communication with another vessel called 
the absorber, containing cold water or very weak ammonia liquor, 
evaporation takes place, owing to the readiness with which cold 
water or weak liquor absorbs the ammonia, water at 59 deg. Fah. 
absorbing 727 times its volume of ammonia vapour. The heat | 
necessary to effect this vaporisation is abstracted from brine or 
other liquid, which is circulated through the refrigerator by means | 
of a pump. Owing to the absorption of ammonia, the weak liquor 
in the absorber becomes prrenneon some and it is then pumped back | 
into the generating vessel to be again dealt with as above described. | 
Though of necessity the various operations have been described 
pee ny Sg process is a continuous one, strong liquor from the | 
absorber being constantly pumped into the generator through the | 
heater or economiser, while nearly anhydrous liquid ammonia is 
being continually formed in the condenser, then evaporated in the 
refrigerator, and absorbed by the cool weak liquor passing through | 
the absorber. 

Putting aside the effect of losses from radiation, &c., all the heat 
expended in the generator will be taken up by the water passing | 
through the condenser, less that portion due to the condensation 
of the water vapour in the analyser, and plus the amount due to 
the difference between the temperature of the liquid as it enters | 
the generator, and the temperature at which it leaves the con- | 
denser. In the refrigerator, the liquid ammonia in becoming | 
vaporised will take up the precise quantity of heat that was given | 
off during its cooling and liquefaction in the condenser, plus 
the amount due to the difference in heat of vaporisation, owing 
to the lower pressure at which the change of state takes place in 
the refrigerator, and less the small amount due to the difference in 
temperature between the vapour entering the condenser and that 
leaving the refrigerator, less also the amount necessary to cool the 
liquid ammonia to the refrigerator temperature. When the vapour 
enters into solution with the weak liquor in the absorber the heat | 
taken up in the refrigerator is imparted to the cooling water, sub- | 





- also to corrections for differences of pressure and temperature. 
e sources of loss in such an apparatus are: —(a) Radiation and | 


anhydrous form. So far as the action of the refrigerator is con- 
cerned, it is precisely the same as it is in the case of the absorption 
apparatus, but instead of the vapour being liquefied by absorption 
by water, it is drawn off from the refrigerator by a pump, by means 
of which it is compressed and delivered into the condenser at such 
pressure as to cause its liquefaction at the temperature of the 
cooling water. For any given temperature the pressure required 
to effect this liquefaction may be seen by reference to Fig. 1; it 
being borne in mind that allowance must be made for the rise in 
temperature of the water passing through the condenser, and also 
for the difference in temperature necessary in order to permit the 
transfer of heat from one side of the cooling surface to the other. 
In a compression machine the work applied to the pump may be 
accounted for as follows:—(a) Friction ; (b) heat rejected during 
compression and discharge; (c) heat acquired by the ammonia in 
passing through the pump; (d) work expended in discharging the 
compressed vapour from the pump. But against this must be set 
the useful mechanical work performed by the vapour entering the 
pump. The heat rejected in the condenser is the heat of vapori- 
sation taken up in the refrigerator, less the amount due to the 
higher pressure at which the change in physical state occurs, plus 
the heat acquired in the pump, and less the amount due to the 
difference between the temperature at which the vapour is liquefied 
in the condenser and that at which it entered the pump. 

An ammonia compression machine, as applied to tinge > is 
shown in Figs. 2and 3. C are the ice-making tanks in which is 
circulated a brine mixture, uncongealable at any temperature 
likely to be reached during the process. This brine also circulates 
around coils of wrought iron pipes, in which the liquid ammonia 
passing from the condenser is vaporised, the heat required for this 
vaporisation being obtained in the brine. A isa pump driven in 
this case by a steam engine combined with it. This — draws 
off the ammonia vapour from the refrigerator coils, and compresses 
it into the condenser B, where, by means of the combined action of 
pressure and cooling by water, it assumes a liquid form, and is 
ready to be again passed on to the refrigerator for evaporation. 
With regard to the fuel required for refrigerating by the ammonia 
compression process, it may be said that with an economical boiler 


| and engine about 240,000 thermal units per hour can be eliminated 


by the expenditure of 1001b. of coal per hour, with a brine tempera- 


| ture in the refrigerator of about 20 deg. Fah. 


GENERAL CONSIDERATIONS. 


From what has been said it will have been seen that, so far as 
the mere application is concerned, there is no difference what- 
ever between the absorption and compression processes. The 
following considerations, therefore, which relate to the appiication 
of refrigerating SS will be dealt with quite independent of 
either system. The application of refrigerating apparatus may 
roughly be divided into the following heads:—Ice making; the 
cooling of liquids; the cooling of stores and rooms. 

Ice making. —For this purpose two methods are employed, known 
as the can and cell systems respectively. Inthe former, moulds of 
tinned sheet copper, or galvanised steel of the desired size are 
filled with the water to be frozen, and suspended ina tank through 
which brine cooled to a low temperature in the refrigerator is 
circulated. A section of these moulds is shown in Fig. 4, the ice 
being shown in process of formation. As soon as the water is com- 
pletely frozen the moulds are removed, and dipped for a short time 
into warm water, which loosens the blocks of ice and enables them 
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to be turned out. The thickness of the blocks exercises an impor- 
tant influence upon the number of moulds required fora given out- 
t, asa block Qin. thick will take four or five times as long to 
reeze solid as one of only 3in. ’ , 
A section through an ice-making apparatus in the cell system is 
shown in Fig. 5. In thisa series of cellular walls of wrought or 
cast iron are placed in a tank, the distance between each pair of 
walls being from 12in. to l6in., according to the thickness of the 
block required. This space is filled with the water to be frozen. 
Cold brine circulates through the cells, and the ice forms on the 
outer surfaces gradually increasing in thickness until the two 


Fig. 4 
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opposite layers meet and join together. If thinner blocks are 
required, the freezing process may be stopped at any time and the 
ice removed. In order to detach the ice it is customary to cut off 
the supply of cold brine and circulate brine at a higher temperature 
through the cells. 

Ice frozen by either of th above described methods from ordinary 
water is more or less opaque, owing to the air liberated during the 
freezing process, little bubbles of which are caught in the ice as it 
forms, and in order to produce transparent ice it is necessary that 
the water should be agitated during the freezing process in such a 
way as to permit the air bubbles to escape. With the can system 
this is generally accomplished by means of arms having a vertical 
or horizontal movement. These arms are either withdrawn as the 
ice forms, leaving the block solid, or they are made to work back- 
wards and forwards in the centre of the moulds, dividing the block 
vertically into two pieces. With the cell system agitation is 


Fig. 5 





generally effected by making a communication between the bottom 
of each water space, anda chamber below, in which a paddle or 
wood piston is caused to reciprocate. The movement thus given to 
the water in the chamber is communicated t> that in the process of 
being frozen, and the small bubbles of air are in this way detached 
and set free. The ice which first forms on the sides of the moulds 
or cells is, as a rule, sufficiently transparent even without agitation. 
The opacity increases towards the centre, where the opposing 
layers join, and it is therefore more necessary toagitate toward the 
end of the freezing process than at the commencement. As the 
capacity for holding air in solution decreases if the temperature of 
the water is raised, less agitation is needed in hot than in temperate 
climates, Experiments have been made from time to time with the 
view of producing transparent ice from distilled water, and so dis- 
pensing with agitation. Ip this case the cost of distilling the water 
will have to be added to the ordinary working expenses. 

Cooling of liquids.—In breweries, distilleries, butter factories, and 
other places where it is desired to have a supply of water or brine 
for cooling and other purposes at a comparatively low temperature, 
refrigerating machines may be advantageously applied. In this 
case the liquid is passed through the refrigerator and then utilised 
n any convenient manner. 

Cooling of rooms.—For this purpose the usual plan is to employ 
a circulation of cold brine through rows of iron piping, placed 
either on the ceiling or on the walls of the room to be cooled. In 
this, as in other cases where brine is used, it is employed merely 
as a medium for taking up heat at one place and transferring it to 
the ammonia in the refrigerator, the ammonia in turn completing 
the operation by giving up the heat to the cooling water during 
liquefaction in the condenser. The brine pipes cool the adjacent 
air, which, in consequence of its greater specific gravity, descends, 
being replaced by warmer air, which in turn becomes cold, and so 
the process goes on. Assuming the air to be sufficiently saturated, 
which is generally the case, some of the moisture in it is condensed 
and frozen on the surface of the pipes; and if the air is renewed 
in whole or in part from the outside, or if the contents of the 
chamber are wet, the deposit of ice in the pipes will in time 
become so thick as to necessitate its being thawed off. This is 
accomplished by turning a current of warm brine through the 
pipes. 

Another method has been proposed for cooling rooms, in which 
the brine pipes are placed in a separate compartment, air being 
circulated through this compartment to the rooms, and back again 
to the cooling pipes in a closed cycle by means of a fan. This plan 
was tried on a large scale by Mr. Chambers at the Victoria Docks, 
but for some reason or other was abandoned. One difficulty is 
the collection of ice from the moisture deposited from the air, 
which clogs up the spaces between the pipes, besides —_s 
their cooling power. This, in some cases, can be partially obvia' 
by using the same air over again, but in most instances speci 
means would have to be provided for frequent thawing off, the 
ap having, on account of economy of space and convenience, to 
placed so close together, and to be so confined in surface, that 





they are much more liable to have their action interfered with than 
when placed on the roof or walls of the room. 

In addition to the foregoing there are, of course, many other 
applications of ammonia refrigerating machines of a more or less 
special nature, of which time will not permit even a passing refer- 
ence. Many of these are embraced in the second class, cold water 
or brine being used for the cooling of candles, the separation of 

raffin, the crystallisation of salts, and for many other purposes. 
“ the same way cold brine has been used with great success for 
freezing quicksand in the sinking of shafts, the excavation being 
carried out and the watertight tubbing or lining being put in while 
the material is in a solid state. 

In a paper such as this it would be quite impracticable to enter 
into details of construction, and the author has therefore confined 
himself chiefly to principles of working. In conclusion, however, 
it may be added that in ammonia machines, whether on the 
absorption or compression systems, no copper or alloy of copper 
can be used in parts subjected to the action of the ammonia. Cast 
or wrought iron and steel may, however, be used with impunity, 
provided the quality is good, but special care must be taken in the 
construction of those parts of absorption machines which are 
subjected to a high temperature. In both classes of apparatus 
first-class materials and workmanship are most absolute essentials. 








AMERICAN ENGINEERING NEWS. 


Ohio River Bridge.—On October 10th the Wheeling and Harris- 
urg Railroad Company commenced work on the Union railroad 

bridge over the Ohio river at Wheeling, W. Va. The bridge will 
be 2100ft. long, with a channel span of 535ft. It was design by 
Gustav Lindenthal, C.E., who is the engineer. The bridge is in 
connection with the new terminal system for the railroads centreing 
at Wheeling, and will be completed, with its approaches, by 
January, 1890. The terminal arrangements include a tunne! 
1600ft. long, and a bridge over Wheeling Creek. The total cost 
will be several million dollars. 

Mississippi River Bridge.—Work has been commenced on the 
bridge for the Kansas City, Birmingham and Memphis Railroad 
across the Mississippi River at Memphis, Tenn., to replace the 
present train ferry. There will be a cantilever channel span of 
770ft., and two other spans of 620ft.; it will be 34ft. wide, but 
only a single track will be laid at first; there will be a roadway for 
vehicles. Its height above high-water mark will be 75ft. The 
east approach will consist of an embankment and an iron trestle 
1000ft. long. The west approach will consist of an embankment 
1800ft. long, and an iron trestle 5200ft. long. The cost is esti- 
mated at 2,250,000 dols. The bridge bas been contemplated for 
several years, but when the railroad company, finding this connec- 
tion necessary, decided to build, applied to Congress for a charter, 
they found that a charter had already been granted, and was held 
by parties who wished to sell it as a speculation. After consider- 
able opposition, however, the company obtained a new and more 
desirable charter, and will push the work as rapidly as possible. 

A cable railroad signal.—At Kansas City, Mo., an electric signal 
has been put up at a street crossing to warn passengers of the 
approach of trains on the cable railway. At the crossing there is a 
pole surmounted by a gong andared lamp. When a cable train 
is about a block from the crossing it operates an electric device, 
which lights the lamp and starts a gong ringing until the train has 

, when the lamp goes out and the gong stops. 

A railroad ballasting machine.—The Chicago, Burlington, and 
Quincy Railroad has been experimenting with the Rogers ballast 
car and spreader. The car consists of a large flat car, with a 
V-shaped hopper the whole length of the car and extending to 
within lft. of the track. The hopper is fitted with drop doors, by 
which the amount of ballast required is regulated by means of 
levers operated on the car. The ‘“‘spreader” consists of a steel 
plough, like a snow flanger, fastened under a flat car, coming down 
between the rails and extending on each side of them. This plough 
spreads the ballast, the train running at about three miles an 
hour. At the test a load of twenty tons was distributed in one 
minute, 











LAUNCHES AND TRIAL TRIPS. 


On Saturday Messrs. Finch and Co., Chepstow, launched two 
150-ton steel coaling lighters, being Nos, 55 and 56, built for the 
Lords Commissioners of the Admiralty. 

On Sunday, the 21st inst., the steam launch Antonio, built by 
Messrs, E. Finch and Co., of Chepstow, for the Brazilian Coal 
Company, of Rio de Janeiro, sailed in charge of their engineer 
for Swansea, where she arrived safely at 4 o'clock p.m., having 
run the whole distance from Chepstow, 85 miles, in eight hours, 
or about 104 miles per hour. The hull is to be shipped whole— 
the engine and boiler being taken out—on board a steamer for Rio 
de Janeiro, 

On the 18th inst. Messrs. Raylton Dixon and Co. launched a 
steel screw steamer named the Eugenie, which has been built for 
Messrs. Mohr and Son, of Bergen. Her leading dimensions are as 
follows :—Length, 304ft. 3in.; breadth, 38ft.; depth moulded, 
22ft. 10in., with a carrying capacity of 3600 tons. She is built 
with long bridge extending to beyond foremast, water ballast on 
cellular bottom, and in every way up to the latest type of well- 
decked steamers. Her engines, by Messrs. T. Richardson and 
Sons, of Hartlepool, will have cylinders 22in., 35in., and 59in. by 
39in. stroke. 

The s.s, Elbruz, lately launched from the Walker yard of Messrs. 
Armstrong, Mitchell, and Co., was taken on her trial trip on 
Tuesday last. The vessel is 310ft. long, 40ft. 3in. beam, and 
29ft. 6in. moulded depth, and is specially constructed for the car- 
riage of petroleum in bulk, and she is intended to trade between 
the south of Russia and the United Kingdom. She has been built 
from the designs of Mr. Henry Swan, director of Messrs. Armstrong, 
Mitchell, and Co., and under the inspection of Messrs. Flannery, 
Baggallay, and Johnson, for Messrs. Lane and Macandrew, of 
London, and is capable of carrying 3600 tons of oil, in addition to 
bunker coal. The engines have cylinders 23in., 27in., and 60in., 
by 39in. stroke, working at 1601b. boiler pressure, and on trial, 
with the vessel loaded with water ballast in her cargo tanks, the 
indicated horse-power was 1588, and the mean speed on the 
measured mile 104 knots The machinery worked extremely well 
throughout, and the vessel proceeds to Batoum for her first cargo. 

The s.s. Hamburg, a fine little vessel, and the latest addition to 
the Srenska Lloyd line, was launched on Monday, 22nd October, 
from the yard of William Doxford and Sons, Sunderland. She is 
intended to run on the regular line between Gothenburg and 
Hamburg, and will be the swiftest vessel yet employed in the 
service. She is 200ft. long by 27ft. beam, and is registered to carry 
875 tons dead weight and steam 11 knots. Her engines are to be 
triple expansion, having cylinders 18in., 24in., and 48in. diameter 
with 30in. stroke, and will be backed by exceptionally large boilers 
to give an indicated horse-power of little short of 1000 horses. She 
is built of steel to Lloyd’s highest class under special survey, and 
has been surveyed throughout her construction by Captain Wetter- 
strom for the owners, She has cellular bottom for water ballast, 
and is divided by five watertight bulkheads. Above the main deck 
is a long full poop, fitted for twenty first-class and forty-eight 
second-class passengers, and forward she has a long open forecastle 
for shelter, the crew being aft. The sides of the poop and fore- 
castle are continued fore and aft, and are fitted with gangway 
doors to facilitate ee of cargo. There are also six special 
os for shipment of railway iron, which is extensively carried. 

ectric lighting will also be fitted throughout. 

The s.s. Dartmeet, built and engined by Messrs, Harvey and Co., 
Limited, of Hayle, Cornwall, for Messrs. Whiteway and Ball, of 





Torquay, went on her official trial trip on Monday, 15th inst. The 
steamer has been built to Lloyd's highest class, and is entirely of 
steel. She is fitted with water ballast tanks, constructed on ‘the 
cellular principle, from stem to stern, and has a registered tonnage 
of 327°24 tons, and a carrying capacity, including bunkers, of about 
700 tons. Her dimensions are :—Length between Rerpendiculars, 
183°7ft.; breadth moulded, 28-5ft.; depth, 11°75ft. The decks 
and bulwarks are of steel. The engines are about 800-horse power 
and on the tri-compound system. The cylinders very J 18in., 29in., 
and 48in. diameter ~ 30in. stroke. ‘They are supplied y two boilers 
working at a pressure of 1501b, per square inch, 11ft. 6in, diameter, 
by 9ft. 6in. long, having a combined grate surface of 70 square feet 
and a heating surface of 2100 square feet. The three winches, 
windlass, steam-steering gear, donkey and ballast pumps, are al] 
supplied by the main and donkey boilers. The trial trip was, 
we are informed, very satisfactory; the engines working with 
great regularity and smoothness, and an entire absence of heated 
bearings. After adjusting the compasses the steamer proceeded to 
Sunderland to load with house coals for Torquay. 

On Friday, October 19th, Messrs. Edward Withy and (Co, 
launched at Hartlepool a large steel screw steamer, the Ursa, built 
for Messrs. Herskind and Woods, of West Hartlepool. This vesse] 
is over 330ft. in length, and built throughout of Siemens steel, 
with a large measurement and dead weight capacity, and built to 
the highest class at Lloyd’s. She has a long raised quarter deck, 
short poop, long bridge house, and top gallant forecastle. The 
holds are fitted with iron grain divisions and iron cargo battens; 
all decks, deck erections, skylights, bulwarks, bulkheads, Xc., are 
constructed of steel and iron. In the main and after holds the 
vessel is built on the web frame system. This type of construction 
has met with much favour among shipowners, and since it was in- 
troduced into this district by Messrs. Edward Witby and Co., 
nearly 100 vessels have been built by them of this design. Her 
cellular bottom is fitted all fore and aft for water ballast—Withy 
and Sivewright’s patent. The greater portion of the plates are in 
24ft. lengths, making the structure of the ship very strong. The 
vessel will be rigged as a two-masted fore-and-aft schooner, with 
steel pole masts, derricks, and all other cargo appliances for 
expeditious handling of cargo. The machinery has been con- 
structed by Messrs. Richardson and Sons, Hartlepool, and is of the 
triple-expansion type. There are two large single-ended boilers, 
the furnaces of which are fitted with Fothergill’s system of artificial 
draught. The owners are fitting this system into all the steamers 
of their fleet. The hull has been constructed under the personal 
supervision of Captain Petersen, and the machinery by Mr, 
Fothergill. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

BiRMINGHAM market to-day—Thursday—and ‘ge de market 
at Wolverhampton showed increased strength. This is to be 
attributed to the promise which has now been made to the colliers 
that the full 10 per cent. advance shall be granted to them from 
the end of the month, and to the advances which are being declared 
in coal prices. Pig iron is also higher, owing not only to dearer 
coal, but to an advance of 5 per cent. which has been conceded in 
blast furnacemen’s wages. It is now considered pretty certain 
that we shail have a strong market up to the end of the year. 

The extent of new business doing in finished iron is not very 
great, the works are all fully engaged, and buyers find it impos- 
sible to place orders except at full advances. There was a good 
deal of discussion this afternoon as to the effect which the stoppage 
of the collieries in Yorkshire and Derbyshire is likely to have upon 
the blast furnaces and ironworks in that part of the kingdom. 
The view was general that the Staffordshire furnaces and works are 
likely to benefit by obtaining orders which the Yorkshire and 
Derbyshire ironmasters will be unable to accept. Staffordshire 
collieries will also certainly benetit, large demands being sure to 
be made by the London market upon the production of local 
collieries. , 

Additional lists are to hand from the leading bar makers, an- 
nouncing their new advanced prices. The New British Iron Co, 

uote best Corngreaves slit rod £6 5s.; C.G.C, brand, £7; lion, 
£7 10s.; best lion, £9; and best charcoal, £11 15s.; steel slit rods, 
£7 5s.; and best Corngreaves horseshoe, £6 10s.; lion ditto, 
£7 10s., and best £9; best Corngreaves hoops, £7; lion, £8; best 
lion, £9 10s.; while charcoal are £11 15s.; steel ——- and strips 
are £7 15s.; best Corngreaves bars, £6 10s.; lion, £7 10s,; best 
lion, £9; double best, £10. : 

John Bagnall and Sons’ new lists quotes bars £7 10s, up to 6in.; 
from 6hin. to Qin. flats, and 3in, to Sin. rounds and ‘squares, £8; 
4hin. to 4tin., £8 10s.; 4gin. and 4hin., £9; 4gin. to 4fin., £9 10s, ; 
4gin. to 5in., £10; 5in. and 5}in. rounds, only £10 10s.; ditto 
5gin. and 54in., £11; ditto 5gin. and 5zin. £11 10s.; ditto Sin. 
and 6in., £12; plating bars, £8; steel bars, £7 10s.; best rivet 
bars, £9; angles and hoops, £8; double best rivet bars, £10; 
sheets, singles, are £9; doubles, £10; lattens, £12. za 

Brown and Freer quote in their new list: Merchant bars, £7 10s. ; 

lating bars, £8 ; Fullard horseshoe iron, £7 15s.; angles, £8 ; tee 

on £8 10s.; hoops, from 15 to 19 W.G., £8; ditto, to 14 W.G., 

£8 10s.; boiler plates, £9; sheets, singles, £9; doubles, £10 10s,; 

and lattens, £12. 3 
The effect upon unmarked finished iron of the advance in coal, 

which is fully . 6d. per ton, is to further strengthen iron prices 
2s, 6d. per ton, and makers state they ought to have 5s. advance. 
Consumers, however, hesitate a deal to give 5s, Common bars are 
now quoted £5 10s. to £5 12s, 6d., while second-class marked bars 
are £6 to £6 10s. Hoops are £5 15s. delivered, and gas strip is 
without change at £5 7s. 6d. Some of the bar makers reported 
to-day that specifications were running very short, though the 
orders on their books were numerous, 

Sheet makers continue to give excellent accounts of the demand 
and speak of obtaining firm prices at £6 15s. for singles ; £7 5s, to 
£7 10s., doubles ; and £8 5s., trebles. The works are fully going, 
and prospects up to the end of this year are very good. Not only 

lvanisers, but merchant export orders are very considerable. 

Gaevcclecd corrugated sheets are strong at £12 10s. to £13, deli- 

vered Liverpool, for 24g.; and spelter is strong at something over 

£19, for local delivery. 

The Shropshire wire rod trade presents much more satisfactory 
features, Certain of the makers boast this week that they have 
got better prices by 5s. per ton than at any time within the past 
six years. German competition in the English market is not now 
feared, makers being able to undersell them in rolled rods to the 
extent of about 5s. per ton, delivered in Birmingham. Rolled steel 
wire rods, Nos. 0 to 6, are now quoted £6 5s, to £6 10s,, Birming- 
ham, or £6 10s, to £6 15s., delivered Liverpool, as against £6 5s., 
Birmingham, as the minimum German price. Iron fencing rods 
are quoted £5 10s, to £5 15s., delivered Birmingham, at £6, de- 
livered Liverpool, while best qualities are £1 per ton additional. 
Drawn wire rods for the South American markets are £7 0s. 6d., 
Liverpool, ‘ ’ 

Makers explain that the present advance in steel rods can only 
be maintained so long as the Germans do not reduce their prices ; 
but, happily, there is no expectation at pom of their doing this. 
Orders are steadily increasing at the Shropshire works, which are 
generally better employed than they have been for five years past. 

The Shropshire Iron and Wire Company, Oakengates, are very busy 
at date not only upon steel rods, &c., but upon galvanised ar 
wire in the home, Australian, and South American markets. The 
wire which this company is now producing would stand an exceed- 
ingly high test. . 

Steel prices are quoted by the Lilleshail Iron and Steel Company 
at about £7 for bridge-building plates, £7 10s. to £8 for boiler 
age blooms and rr £b; and mild steel plating bars, £6. 

e Staffordshire Steel an Ingot Iron Company quote:—Basic 
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blooms and billets, £4 15s.; Siemens billets, £5 to £5 5s.; steel 
bridge plates, £6 15s.; basic Siemens boiler plates, £7 5s.; bars, 
angles, and tees, for bridge building, £6 to £6 5s.; channels, 
£6 15s.; steel sheets, singles, £7 10s. ; doubles, £8 10s, 

The sellers of Derbyshire and Northampton pigs are anticipating 
difficulty in maintaining supplies in consequence of the colliers’ 
strike, and they were to-day, in Birmingham, under instructions 
from principals to accept no new contracts pending the develop- 
ment of affairs. Derbyshire and Northampton pigs were therefore 
largely off the market. Northamptons were quoted 41s, 6d., and 
Derbyshires 42s. 6d., delivered here. 

South Staffordshire pigs were quoted to-day: 33s, 9d. to 35s, 
for cinder sorts, 40s, to 42s, 6d. for part-mines, and 55s, for all- 


mines. 

All trouble with colliers in this part of the kingdom has been 
got over by a resolution of the Coalmaster’s Association, at a 
meeting in ae gan granting a second 5 per cent. advance, or 
10 per cent. in all, on and after Monday. is is equal to 2d, 
‘per day” or stint in the coal miners’ wages, and 4d. “ per day” 
or stint to thick coal miners. A strike which has been proceeding 
at the great Sandwell Park Colliery, West Bromwich, has now been 
brought to a close by the miners’ acceptance of these terms. The 
Shropsbire coalowners have also resolved to give the same advance 
as the Staffordshire masters. It is not unlikely that after this 
advance comes into force a second rise of 1s. per ton will be 
declared by some owners in ironworks fuel. It is not yet known 
whether the Earl of Dudley intends to issue a new advanced list. 

Mechanical engineers have some fair Australian orders in hand 
at date, and the same market is placing considerable orders for 
iron tubes, tools, and wire fencing. South America and India are 
good purchasers of railway rolling stock and material. Some good 
contracts are under execution at the bridge-building and other 
constructive engineering shops in South Staffordshire. 

Some of the Birmingham manufacturers of machinery and im- 
plements are in receipt of good orders from the northern Conti- 
nental markets. 

Messrs. Tangyes, of the Cornwall Engineering Works, have 
determined upon a new branch of business. This is the supplying 
of parts or portions of engines, such as cylinders, Xc., either in 
the rough casting or forging, or partially or wholly machined, 
Messrs. Tangyes believe that this step will prove an agreeable 
convenience to other engineers and machinists in various parts of 
the kingdom and abroad who may not care to be at the expense of 
laying down plete plants th Ives, and who tay find it 
economical, as well as an assistance to rapid production, to buy 
different portions of engines which they may specially require 
from an outside source where high-class quality can be relied 
upon. 

The increased activity in the local metallurgical and hardware 
industries is ieading to an improved condition of affairs at those 
engineering shops in the district which supply plant for iron and 
steel works, and for other manufactures, e increased production 
of sheets in South Staffordshire has led to a better demand with 
the mechanical engineers, who make machinery for their roll- 
ing. The galvanisers, too, are obtaining fresh plant for pressing 
the sheets after their immersion in the galvanising acids, and for 
their subsequent corrugation. The -japanners and iron-plate 
workers are, to an increasing extent, pting hanism for the 
execution of various processes formerly carried out by manual 
labour, and the firms who make a speciality of appliances for this 
purpose are very briskly engaged. Makers of machinists’ tools 
generally are well off for employment. 

The continued inflation of the metal market is still somewhat 
checking the promised expansion of trade in the engineering and 
other metallurgical industries of Birmingham. Manufacturers are 
forced to be firm in demanding the full amounts of the advances 
lately declared, and other increases in quotations are expected to 
soon follow. The coach spring and axle makers of Wednesbury 
and the district have reduced discounts by 24 per cent. There is 
no especial alteration in the position of the copper market. G.M.B. 
is rather dearer at £78. Tin is £103. 

All the ironworkers engaged in the North Staffordshire iron trade 
have commenced work at an advance of 5 per cent. in wages. This 
has been brought about by a resolution of the Ironmasters’ Asso- 
ciation, without any ste aving been taken by the men, and is the 
result of the similar qavanes awarded to the South Staffordshire 
men under arbitration. 














NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The practical settlement of the wages question in 
the coal trade of this district has removed the apprehension which 
existed so far as the threatened stoppage of supplies of fuel in 
Lancashire is concerned, but there is still a very disquieting outlook 
in the neighbouring county of Yorkshire, where the leading 
colliery firms coum detenutined to resist the demands of the men, 
and a very general strike is not only imminent, but at several of 
the collieries has already commenced, The advance in wages 
conceded to the miners in Lancashire, although it has averted a 
stoppage of the pits in this district, has been followed by a general 
upward movement in prices, which, should there be a protracted 
strike in Yorkshire, are more than likely to advance still further, 
and this, — with a higher rate of wages already obtained by 
the men employed in nearly all branches connected with the engi- 
neering and iron trades, must necessarily affect the position 
of employers in the above industries. In any circumstances, 
the higher rate of wages must now be regarded as fixed 
for some time, and the increased cost of fuel must of 
necessity entail a corresponding increase in the price of raw 
material. The advance which has so far taken place in pig 
and finished iron has already to a large extent been absorbed in the 
increased cost of production, so that makers and manufacturers are 
not really in any very much better position than they were. The 
result will be a practically compulsory holding on to the recent 
advance in prices; and if makers and manufacturers are to partici- 
pate to any appreciable extent in the improvement that has taken 
place in trade generally, so far as a remunerative return to them- 
selves is concerned, a further upward movement in raw and manu- 
factured iron, and in the finished work ted with various 
branches of engineering, would seem to be almost indispensable. 
The question is whether the improvement in trade is so well 
established and likely to be sufficiently progressive to enable these 
higher prices to be obtained. For the present there is sufficient 
activity generally, and the surrounding conditions of trade are such 
as to preclude retrocession, but the outlook is certainly not devoid 
of some features calculated to cause anxiety. 

The Manchester iron market on Tuesday was fairly well attended, 
and a moderate business was reported _——- Except, how- 
ever, that here and there merchants are anxious to buy for uncovered 
deliveries of iron already sold, and that consumers in some instances 
are seeking to secure themselves against possible contingenci 
by effecting renewals of contracts which are expiring with the 
close of the year, there is no actual pressure of demand in the 
market. The advance in fuel gives, of course, a decided stiffening 
tendency to the price of iron, and in many cases makers are ex- 
tremely cautious about committing themselves to forward engage- 
ments, but it is only in very exceptional cases that there is any 
really quotable advance upon late rates, Lancashire makers of 
pig iron have, during the past week, booked fairly good parcels, 
and are very firm at their full list rates of 40s, 6d. for forge, and 
41s. 6d. for foundry, less 2}, delivered here. Lincolnshire makers, 
some of whom are likely to be seriously affected with regard to 
obtaining — of coke from the Yorkshire district, are scarcely 
offering at all just at present. The minimum quotations for deli- 
very here are 39s, 6d. to 40s. 6d., less 24, for forge and foundry 
qualities, but there is very little iron really to be bought; and 
a who have contracts are here and there experiencing some 
difficulty in obtaining deliveries, Derbyshire makers are also very 
indifferent about booking orders, and for good foundry qualities 














quotations are firm at from 42s, 6d. to 44s. 6d., less 24, delivered 
here. In outside brands, underselling has been going on to some 
extent in Scotch iron, notwithstanding the stronger tone in the 
warrant market, but makers are firm at their list rates ; and for 
Middlesbrough iron slightly higher prices are in some instances 
quoted, 43s, 10d. to 44s, 4d.,net cash, being now the average figures 
for good foundry qualities delivered here. 

In hematites moderate transactions are reported, and rather 
better prices are being got, good foundry qualities delivered in 
this district being as a rule quoted at 54s, to 54s, 6d., less 2) per 
cent, 

There is no material change with respect to steel boiler-plates, 
quotations for which remain at about £8 5s, to £8 7s. 6d. per ton 
for good ordinary qualities delivered in the Manchester district. 

Finished iron makers report a very fair weigbt of business com- 
ing forward at the recent advance in prices. This, however, is 
chiefly in hoops and sheets, upon which full rates are being main- 
tained without difficulty, but in bar iron the actual buying going on 
at the full advance is only limited. One of the largest firms in 
Lancashire have so far withheld from formally advancing their list 
prices for bars, and they still quote at £5 5s, but as they have 
really no iron to offer for anything like early delivery, this price is 
resp! nominal. The average current quotations for delivery in 
this district are £5 10s, for bars, £5 15s, to £6 for hoops, and £7 
to £7 5s. for sheets, 

Reports received both from the employers and from sources 
representing the trades union organisations of the men continue 
satisfactory with regard to the improvement in the engineering 
branches of industry. Stationary engine builders engaged on 
heavy classes of work are fully employed, and in light engine 
building, although there is not the same pressure of orders, works 
are fairly well occupied. Boilermakers are kept very busy, with 
now orders coming forward steadily. Machine tool makers are 
mostly well supplied with work, and although loom makers in some 
districts are not quite so well off as they were, machinists gene- 
rally in this ealgtintaghead are still all very busy and full of work 
for some time forward. Locomotive building does not yet show 
much improvement, but there is rather more activity stirring. 
One or two large firms in the district engaged on special classes of 
work are excessively busy, and trade generally may be reported as 
in a fairly active condition, As regards prices, some classes of 
work have still to be competed for at very low figures, and there 
is an improvement in this direction; it has not yet brought busi- 
ness generally to what may be regarded as a really remunerative 
point. With respect to employment, the returns of both the 
Amalgamated Society of Engineers and the Steam Engine Makers’ 
Society show a continued steady decrease in the number of unem- 
ployed, and the percentage of members in receipt of out-of-work 
support is now smaller than it has been for some time past. One 
feature in both societies, with regard to employment, is an excep- 
tional demand for pattern makers, which may be taken as an in- 
dication that there is a good deal of work in preparation, which 
will soon find its way into the fitting and turning shops, and give 
increased employment to other departments. With regard to 
wages, one or two isolated firms who have been holding out having 
now conceded the advance, this question may be regarded as 
settled so far as the whole of Lancashire is concerned. 

So far as the Lancashire district is concerned, the wages ques- 
tion in the coal trade may now be regarded as practically settled. 
Both in West and North-east Lancashire, which comprise all 
the more important colliery districts, the employers have conceded 
the advance in wages asked for by the men, and the only district 
in which no definite settlement has yet been arrived at is that 
represented by the Oldham and Ashton-under-Lyne collieries. 
The notices sent in by the miners in the West Lancashire districts 
were brought forward for consideration at a special meeting of the 
Coalowners’ Association held in Liverpool on Friday last. Many 
of the leading firms were strongly opposed to granting the advance 
demanded by the men, on the ground that it was in no way war- 
ranted by the present condition of trade. There was a pretty 
general feeling in favour of offering an advance of 5 per cent., to 
be followed by a further advance of a similar amount as soon as 
prices justified such a step; but ultimately it was decided that a 
10 per cent. advance should be conceded, not because it was war- 
ranted by present rates, but in anticipation of better prices being 
obtained. This advance comes into force from the last making-up 
day in October, and deputations of the men, who waited upon the 
coalowners on the following morning, were informed of the decision 
come to by the meeting. In the North-east Lancashire, or what 
is more commonly known as the Manchester district, the leading 
employers met on Tuesday, and agreed to give the men a further 
advance of 5 per cent., in addition to the advance of a similar 
amount dat the t of the mouth, thus mak- 
ing a full advance in the above district of 10 per cent. The coal- 
owners of the Ashton and Oldham district met deputations repre- 
senting the men employed at their collieries on Tuesday, at Man- 
chester, but after a somewhat prolonged discussion no definite 
agreement was arrived at, and the matter was left over for settle- 
ment until to-day (Friday). 

A lathe, containing one or two novel features worth noticing, 
and designed to meet the requirements of a special class of work, 
has just been completed by Messrs. Hetherington and Co., of 
Manchester. This lathe has been constructed for turning calender 
bowls, pulleys, and other objects up to 14ft. long by 6ft. Gin. 
diameter. It consists of a massive foundation bed, on which is 
mounted a powerfully-geared fast headstock, with face plate 6ft. 
diameter, and loose headstock on a short bed, provided with the 
means for moving it along the foundation bed. In front, and 
reaching the full length of the lathe, is an adjustable bed or slide, 
carrying the rests, arranged to move to or from the centre, the 
base of the loose headstock being kept well behind the vertical 
centre line of the lathe, to allow of the slide rests getting close in 
for turning small diameters. There are two compound slide rests, 
each with independent feed motions, actuated by screws, change 
wheels, and compensating swing frame. The foundation bed is 
22ft. long by 7ft. wide. 

In the coal trade there is a continued pressure of demand for 
almost every class of fuel, and especially for house fire qualities. 
The anxiety shown by merchants and dealers to get in supplies has 
nearly reached a panic, and colliery proprietors have been unable 
to keep pace with the rush of orders received, whilst, in most 
cases, inquiries for extra supplies have been altogether declined. 
The pressure of demand has n not merely from the immediate 
district, but buyers who have generally been supplied from York- 
shire have been seeking supplies pretty freely in this district, 
owing to the threatened stoppage of Yorkshire collieries, There 
has also been a brisk demand for steam and forge coals, but 
supplies of these have not been so scarce as in the case of the 
better qualities. Engine classes of fuel have met with an active 
inquiry, which has been more than equal to the supplies offering 
in the market. Following upon the advance of wages conceded to 
the men, prices in West Lancashire have been advanced Is. per ton 
on house fire coals, 6d, to 1s. on steam and forge coals, and 3d. to 
6d. on engine fuel; the average pit mouth rices being now 10s, 6d. 
for best coals, 9s. for seconds, 7s, to 7s, 6d. common round coals, 
6s. 6d. to 7s, steam and forge coals, 4s, 9d. to 5s, 3d. burgy, and 
8s, up to 4s, 3d., according to quality, for slack. In the Manches- 
ter district there has also been an advance of 5d. to 10d. per ton 
on house fire coal, 5d. on steam and forge coal, and 3d. on slack. 
There has been an active shipping demand, and sellers have had no 
difficulty in obtaining a substantial advance on late rates, 8s, to 
8s, 3d. having in some cases been got for good steam coal, delivered 
at the ports on the Mersey. 

Barrow.—There is a much steadier and firmer tone in the 
hematite a trade, and during the week a considerable 
business has been done, ially in I qualities, which are 
in large demand on the part of steel makers. In fact, it is the 
steel trade which keeps this district going, as the demand for forge 
and foundry qualities has so completely dwindled out of existence 
that most makers do not produce it, In the cases where forge iron 











is produced, it has either to be run into stock or re-smelted in the 
furnaces. Prices are firm, and mixed numbers of Bessemer are 
quoted at 45s, to 45s. 6d. per ton, net f.o.b. Stocks in the hands 
of makers are smaller than they have been, large parcels having 
been cleared during the past fortnight, and the stock of hematite 
warrants has only increased by about 150 tons on the week. There 
is a very active state of things in the steel trade, and 
the business doing shows a marked increase, especially 
in heavy goods. Rails are in especially heavy demand from 
all quarters, and the mills are briskly employed, particularly 
on heavy sections, which are quoted at £3 19s, to £4 per ton, net 
f.0.b., while light sections range from £4 2s, 6d. to £4 12s. 6d. per 
ton. There is a considerable business doing in steel for shipping 
purposes; and orders have been so largely booked and so freely 
offered that the question of a further extension of the plant for 
ae Siemens-Martin’s steel at Barrow is being considered. 

lates are quoted at £7 15s. per ton, and angles at £7 2s. 6d. In 
billets there is a steady trade doing at £4 2s. 6d. per ton, 
and in slabs there is no improvement to note, although prices remain 
steady at £4 2s. 6d. per ton. Blooms are in brisk demand on 
American account, but the trade doing is limited, as makers re- 
quire all the blooms they produce to keep their rail and merchant 
mills in full operation. Hoops are a steady trade, and prices are 
firm at £6 per ton. There is, however, not much doing in steel 
wire. The shipbuilding trade is much better employed than it has 
been many months past, and the new orders recently booked are 
resulting in the employment of an increased number of hands. 
Engineers and boiler makers are also better employed, and good 
orders are coming to hand regularly. The od Sieoaieaetion and 
Armaments Company at Barrow has received an order from the 
Government to fit the new surveying vessel, Research, with engines 
of 450-horse power. Iron ore is in fuller demand at from 9s. 6d. 
to 12s. 6d, per ton. Coal and coke firmer at fuller prices, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Nort much business in Cleveland pig iron is at present in progress. 
Nevertheless, the market is firm, and as regards general tone is 
quite satisfactory. On ’Change at Middlesbrough on Tuesday last 
the prices current were about the same as they were last week. 
For prompt delivery, makers still ask 35s. per ton for No, 3 G.M.B.; 
whilst merchants generally are satisfied with 34s. 9d., and some of 
them with 34s. 6d. For delivery over the winter months, 35s. to 
35s. 3d. isasked. Forge iron has lately been sold at 33s. 6d. per 
ton, but 3d. more is demanded by most holders. Warrants are in 
somewhat better demand, and their value has risen from 34s. 44d. 
to 34s. 7d. per ton. 

Messrs. Connal and Co’s. stock of pig iron at Middlesbrough, is 
again decreasing. The quantity held on Monday last was 251,038 
tons, or 1142 tons less thana week previously. At Glasgow their 
stock is still steadily accumulating. On Monday last it was 
as 160 tons, which represents an increase of 3053 tons during the 
week, 

The shipments of pig iron from Middlesbrough are this month 
scarcely up to the average, owing to the scarcity of steamers. 
Continental consumers are suffering great inconvenience in conse- 
quence, and are loudly complaining. The quantity of pigironsent 
away between the Ist and 22nd insts. inclusive was 50,494 tons. 
The manufactured iron and steel shipped during the same period 
was 19,075 tons. 

There is no change in the price of finished iron, but the demand 
is well maintained. It is not unlikely that higher rates will have to 
be paid, if the workmen succeed in obtaining the advance of wages 
they are demanding. All the mills are fully employed, and with 
the orders already booked a busy winter is well assured. 

A few days since an interesting paper was read before the 
Chemical Industries Society, at Newcastle, by Mr T. W. Stuart, of 
Hebburn-on-Tyne, on the ‘‘Tees Salt Industry.” In view of the 
excitement which has been caused by the operations of the Great 
Salt Syndicate, the information given in the paper is of more than 
ordinary interest. Mr. Stuart is the manager of Messrs. Tennant 
and Co’s, works on the Tyne, and also of their salt works, and those 
of the Jarrow Chemical Co., at Haverton-hill. There, 1200 tons of 
salt are produced per week for the supply of the Newcastle alkali 
works, All the latest improvements = been adopted, and the 
bore holes made on the American system. The Tees salt bed has 
been proved to extend overan area of twelve square miles. Itis about 
84ft. thick, and is estimated to contain 100,000,000 tons of salt. 
At first the water for dissolving the salt was introduced into an 
annular space between the pumping tube, and an outer one. But 
it was soon found that this was unnecessary, as there was an abun- 
dant supply in the superincumbent sandstone formations. The 
manufacture of salt was commenced in 1882. In 1887 the output 
was 136,000 tons, as against a consumption in the Tyne alkali 
works of 116,486 tons. The quantity now produced is therefore 
more than sufficient to supply that industry. The present system 
of boring, for which we are indebted to the Americans, was by them 
originally derived from the Chinese, although they made numerous 
important improvements. 

The mode of evaporating the water in order to obtain salt is 
precisely the same as was employed by the Romans in Cheshire 
many centuries ago, except that the Roman pans were made of 
lead, and were only 6ft. square. The question of future subsidences 
of the surface is rather an anxious one. Mr. Stuart, however, 
thinks that the stratum of sandstone which is 500ft. or 600ft. in 
thickness, and lies above the salt, will obviate any danger in this 
respect for centuries to come. 

A full meeting of the Board of Arbitration for the North of Eng- 
land Manufactured Iron Trade was held at Darlington on Monday 
last, in order to consider the notice sent in by the operatives for 
an advance of ls. per ton on puddling labour, and 10 per cent. on 
all other wages, to come into operation next month. Mr. Trow, the 
operative secretary, said that the claim was based on two grounds, 
viz. :—First, that a 5 per cent. advance had been conceded in 
Stafforshire after a similar claim, had been submitted to Mr. 
Martineau, the referee; and second, that ironworkers were now 
exceedingly scarce, the bad times having to a great extent driven 
them abroad or into other trades during the last few years. He 
mentioned incidentally that the Staffordshire ironworkers were not 
satisfied with the 5 per cent. they bad obtained, and were agitating 
for a further 74 per cent. After considerable discussion the Presi- 
dent submitted the following proposal, viz.:—‘‘ That the employers 
are willing to give an advance of 5 per cent. for a period of six 
months certain, dating from November 26th next, provided the 
operatives are willing to return to a sliding scale arrangement fora 
period of two years, upon the basis of 1s. 6d. above shillings for 
pounds, shortweight; any advance under such sliding scale to 
supersede the time bargain.” The operative representatives 
replied that they must consult their constituents; and it was even- 
tually agreed that a meeting of the Board should be held on Mon- 
day next, to consider the result. The general belief is that slidin, 
scales are still unpopular with the ironworkers. If they shoul 
reject that part of the proposal made to them, and the employers 
should make it a sine gud non, then the whole matter will have to 
go before an arbitrator. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A FORTNIGHT ago I said, ‘‘We are in for a strike,” and we are 
now in it. Many people interested in the coal industry were hope- 
ful it would not come off. They asked, ‘‘ How can the union keep 
40,000 men?” ‘This referred, of course, to Yorkshire only. But 
it seemed to me the miners’ officials meant a strike, and when their 
minds are made up that way the men follow the lead. Much was 
made of the assertion that the union had only £4000 in their funds, 





and that is believed to be about the amount; still, the leaders 
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go into the struggle with a light heart, whatever the issue may 
be. A colliers’ strike usualiy runs about a month in Yorkshire. 
The men go out with a week’s wage in their pockets; the 
grocer and provision merchants give them another week on 
credit ; the third week they betake themselves to mendicancy, 
sending rigorous deputations into the towns to rattle the begging- 
boxes in the streets. Townspeople usually sympathise with the 
miners, and subscribe with iuliapie alacrity both in cash and 
kind. At the end of the third week the shoe begins to pinch, 
funds are exhausted ; the village merchant, if he is not already 
ruined by the lack of paying custom, is compelled to cease giving 
credit ; the poor people in the towns, who find that they have to 
py a largely-increased sum for their coals, discontinue responding 
to the rattle of the collecting-boxes. The collier comes home with 
empty pockets, to find his wife and children starving, with nothing 
in the cupboard, and the hearth cold. Misery has fairly 
settled down by that time. He goes out to hear the glib orators 
of his craft counselling “ brave hearts” to keep up the struggle a 
little longer. The collier's heart is brave enough—many noble 
instances have come under my observation in times of colliery 
explosions—but he thinks of the wife and children at home, and 
unless the coalowner gives in readily, he is tired of the piteous 
sight in his own household. His difficulty in coming to a conclu- 
sion is he feels bound to be loyal to his brethren, and thus the con- 
flict is kept up until flesh and blood can bear no more, and “the 
men go in.” 

The union officials have been beaten before, and the majority of 
the coalowners expect they will be beaten this time. That is not 
their view. Indeed, they are sanguine they will win—so sanguine 
that they have flatly declined arbitration. The Mayor of Sheffield, 
who has all along been regarded as a friend of the colliers, and 
who, as solicitor, acted for years on behalf of the Miners’ Union, 
offered his services as mediator. The coalowners received his offer 
with a proposal which the Mayor considered opened the door for 
negotiation. They agreed to let the Mayor appoint a firm of 
chartered accountants to examine the books of a certain number of 
representative collieries unconnected with iron or steel making, so 
as to verify or otherwise the truthfulness of the coalowners’ state- 
ments. They also offered, if the men withdrew their notices, the 
coalowners would agree to give, immediately after such withdrawal, 
an advance after the rate of 14 per cent. for every oe et which 
should be proved to have been obtained during the three, six, or 
twelve months ending September last, as compared with any previous 
similar corresponding period since 1885. is offer was instantly 
declined by Mr. Pickard, M.P., on behalf of the men. The re- 
fusal came by telegraph, and in response the Mayor wrote to 
Mr. Pickard, urging that the matter was of so great importance 
that the executive should consider the proposals made by the 
employers, as these might lead to further negotiations which 
might end the dispute. Mr. Pickard, however, would have 
nothing to do with arbitration, being encouraged to demand the 
unconditional capitulation of the coalowners by information from 
Manchester that the owners were granting the advance in Lanca- 
shire, and that several Yorkshire owners intended to follow. 

The first colliery at which the men’s notices expired was the 
Wharncliffe Silkstone, near Birdwell, in the Barnsley district. 
This colliery is in a peculiar condition. Mr. George Blake Walker, 
the managing director, stated that the company had given their 
landlords six months’ notice, which expired on the 29th September, 
so that they were no longer, literally speaking, the tenants of the 
minerals at these collieries. The company thought they could not 
afford to pay the rents that they were bound to pay under the 
existing leases, in consequence of the great depression in trade. 
The matter had been referred to the arbitration of an independent 
party. The Wharncliffe Silkstone Company were in the position 
that they were absolutely free to go or to stay, and the question to be 
decided was whether it was worth their while to stay. company 
was formed in 1879; over that time they had received a return for 
their outlay of 2} per cent.; and to get this they had to spend four 
times that amount in laying out the place on capital account. The 
would rather have 2} per cent. in Goschen’s Consols than in a col- 
liery. There was no inducement for them to carry on, except the 
hope that the times might improve, and the desire, if possible, not 
to throw a large body of men out of employment. It cost £250 a 
week to keep the pit open; if the strike lasted ten weeks that 
would be £2500; then they were tied by contracts which did not 
contain the strike clause. On those contracts they would lose 
£6000. Thus a strike of ten weeks meant to them a loss of £9000. 
These remarks were made to the miners, who immediately after- 
wards held a meeting, heard Mr. Pickard, and unanimously 
decided to strike. 

The Sheffield Coal Company, who employ 1764 hands at their 
Birley collieries, chiefly in raising coal—10,000 tons a week—for 
the metropolitan market, granted the 10 per cent. advance on 
Wednesday, and the pits continue working. The men, however, 
were informed that the advance was purely artificial and forced- 
This action of the Birley collieries was anticipated by the coal. 
owners generally, and therefore excited no surprise, but the miners 
have been much encouraged by it. 

Unionism is at present making progress in several of the Sheffield 
trades, notably the file cutters. The honorary secretary of the 
File Cutters’ Union, speaking in the Pitsmoor district on Monday 
night, laid a statement of the progress made in the reconstruction 
of the union before the meeting, from which it appeared that some 
800 men had joined the various districts during the past eight 
weeks. The file cutting trade is stated to be in a very satisfactory 
condition at present, very good orders having been received during 
the past fortnight. In file-cutting, machinery is now being largely 
used, though several high-class firms adhere to cutting by hand. 
The machines have had the usual effect of cheapening production 
and lessening the rate of wages. 

Further orders have been received in railway material this week. 
Our armour-plate firms are expecting to book Government orders 
for compound armour before the year is out, as the scheme of 
naval reinforcement is now known to include the construction of 
several large armour-clads, inquiries about which are now being 
made in our dockyards. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

THE pig iron warrant market has been fairly well sustained 
during the week by the favourable position of trade generally, 
although there is a slackening in the demand for shipment. The 
season has now come when there is less inquiry in various direc- 
tions, owing to the approach of the time when the navigation will 
be interrupted. But the home consumption is on a larger scale 
than usual, and this will help to compensate in some measure for 
the restricted exports. 

Late last week a report was put into circulation to the effect that 
a proposal had been mooted for dealing with the Scotch iron trade, 
and possibly also that of Cleveland, by means of a syndicate. The 
report appeared only in one local newspaper, but as a summary of 
it appears to have been wired rather extensively to the English 
press, many inquiries from the south have been made on the 
subject. The principal ironmasters and merchants of Scotland 
know nothing whatever about the matter, and if the proposal 
had any solid foundation, it is inconceivable that they should have 
been left in ignorance with r t to it. The local brokers had 
the means of at once ascertaining whether the alleged movement 
was supported by the leading members of the trade; and as the 
latter repudiated the scheme, the report had little effect on the 
market. 

The past week’s shipments of pig iron from Scotch ports 
amounted to 9002 tons, as com d with 9889 tons in the same 
week of 1887. Of the total, 3775 tons were dispatched coastwi 
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1859 went to Canada, 1705 to the United States, 235 to Holland, 
228 to Italy, 195 to India, and 150 to Australia. 

Since last report the output of pig iron has been reduced by 





about 1200 tons a week, by the blowing out of two furnaces at 
Glengarnock, two at Carnbroe, and one at Gartsherrie. A small 
quantity of iron still goes into store. 

The current prices of makers’ pigs are as follow :—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 47s.; No. 3, 45s.; Coltness, 
49s, 6d. and 45s. 6d.; Langloan, 48s. 6d. and 45s. 6d.; Summer- 
lee, 50s. 6d. and 45s. 6d.; Calder, 48s. 6d. and 44s. 6d.; Carn- 
broe, 43s. 6d. and 42s.; Clyde, 46s. and 44s,; Monkland, 43s. and 
41s. 38d.; Govan, at Broomielaw, 42s. 3d. and 41s.; Shotts, at 
Leith, 48s. 6d. and 45s. 6d.; Carron, at Grangemouth, 51s. and 
44s. 6d.; Glengarnock, at Ardrossan, 47s. 6d. and 42s.; Eglinton, 
41s. 6d. and 40s. 6d.; Dalmellington, 42s. 9d. and 41s. 9d. 

The makers of malleable iron intimated by circular to their 
customers on Monday that they had increased their prices by 
2s. 6d. aton. Although the increase was unexpected, it did not 
take anyone by surprise. The rapid advance in the price of coals 
has very materially increased the cost of production within the 
last few weeks, and it is understood that on this account rather 
than any other that it has been found aeener to raise prices at 
this time. The works are very fully employed, and the pressure 
for delivery of both home and shipping orders is great. Giving 
effect to the above advance, the prices now are:—Common bars 
and rivets, £5 7s. 6d.; best bars, £5 15s.; angles, £5 6s, 3d.; nuts, 
£5 2s. 6d.; sheets, £6 17s. 6d.; and plates, £5 17s. 6d., all less 
5 per cent. discount. The steel trade continues very busy. 

here has been great activity in the coal trade in the past week, 
and it is chiefly in the Glasgow and West of Scotland district that 
rices have been advancing. The d d has, of course, greatly 
increased for domestic use at this season, but it is mainly on 
account of the very large consumption for manufacturing purposes 
that the pressure has been felt. In Fifeshire, there is as yet no 
advance in prices, because there are large stocks to be worked off 
at the collieries. On ‘Change in Glasgow, coal prices, for main 
and splint coals, are 6d. per ton higher than they were a week ago. 

Tbe great labour agitation in the mining districts of England is 
attracting much attention here, and the colliers are claiming an 
advance of 10 per cent. on their wages. The monthly returns of 
sales during September by the Lanarkshire coalmasters show a rise 
al ee sufficient to allow the men an advance of 24 per cent. 
under the sliding scale, and this is to begin on November Ist. It 
should be explained that the men are not parties to the sliding 
scale, which was adopted by the masters themselver each year 
when the effort to arrange a mutual scale fell through. But the 
colhers submitted to a reduction of wages under the scale early 
this year, and it is generally thought that they will accept the 
advance now, and look for a further rise, which the scale is certain 
to give them, at the beginning of December. 

The consumption of copper in this district is large at present. 
Merchants report that the supplies of scrap are now quite ex- 
hausted. They are selling instead unbranded ingots at about 
£76 10s., while g.m.b. copper costs about £78 10s., less 24 per cent. 
There isa fair } semen for tin, the prices of which are this week 
somewhat easier. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

It will be surprising if some of the collieries, either in the bitu- 
minous or steam coal districts, do not imitate the action of the 
North of England. An ominous movement began this week in the 
Ogmore Valley, 800 bankers striking for an advance of 10 per 
cent. There has been no further spread, the colliers evidently 
waiting for the award of the sliding scale. Should it not be 
favourable, and prices remain firm, there may be some amount of 
discontent, especially as the mass of colliers do not know that as 
coalowners are committed to long contracts, an advance of prices 
is often of little or no benefit to the coalowner for three or even 
six months, 

The coal trade continues good. Best steam continues to be 
quoted at lls, to 11s. 3d.; good seconds, 10s. 6d. to 10s. 9d.; Mon- 
mouthshire, from 9s. 6d.; small steam, 4s. 6d. As I anticipated, 
house coal has touched 10s., and is going up. I hear of sales 
having been effected at 10s. 3d., and as this class of coal is the one 
that a run may be expected upon, in consequence of the Yorkshire 
strike, higher prices still are certain. Those who concluded con- 
tracts at 9s. to 9s. 3d. may be congratulated. Small house coal 
continues very scarce at 7s. 6d. This is on account of the vitality 
in the a trade, consequent upon the amount of business doing 
in steel. 

Most of the steel works are in full action. It will be interesting 
to watch who will have the contract for the 500 tons girders at the 
new Dowlais Works, Cardiff. The German bid will doubtless be a 
close one. 

Another accident took place a few days ago at Pontypool works. 
The driving wheel of one of the rolling mills at the a Mill 
broke, the f ents inflicting serious injuries, Last week a fly- 
wheel broke at Panteg, but no one was injured. 

Again I have to chronicle a growing scarcity of water. Both at 
Dowlais, where they are beginning to pump, and at Cyfarthfa want 
is felt, though not so much at present as to interfere with opera- 
tions. A good make of steel bar is being turned out at a rise in 
— in most localities. Latest prices are as follows :—Bessemer 

looms, £4 5s.; steel bars, £4 1lds.; Siemens, £5 to £5 2s. 6d.; 
Welsh bars, £4 15s, to £4 17s. 6d.; sheets, iron, £6 15s, to £7; 
steel sheets, single, £7 10s. to £8 10s. 

A good number of cargoes of pig have come in from Barrow and 
elsewhere, and Welsh makers are shipping a quantity of bar iron 
to the Mediterranean. Foreign ores remain about the same 
figures. The demand is not quite so brisk, but prices are not 
drooping. Rubio was selling is wack at Cardiff and Newport 
for 13s, 6d. 

I noticed in a run through Newport the other day a commend- 
able amount of activity. Like Cardiff, its industries are increasing, 
and it is spreading out visibly. Portskewett, now that Mr. Walker 
has accomplished his great task, the Severn Tunnel, is also to be 
the future of a newindustry—shipbuilding. In this his accustomed 
energy and success will tell. At Chepstow, the Limited Company 
—late Finch—has a large amount of undertakings on hand, and 
some of great importance. 

The impetus of the improvement in the iron and coal trades is 
shown = a wide circle. Gloucester and Bristol, in particular, may 

named, 

At Swansea, the town of numerous industries, business is en- 
couraging, the only drawback being that tonnage is scarce, 

Sixty thousand boxes of tin-plates were sent away last week, 
New York getting a large share. Stocks are now falling again, 
being 20,000 boxes below those of the corresponding period last 
year. Prices for all varieties of tin-plates are firm at juota- 
tions, and the demand is such as to effectually prevent any droop- 
ing tendency, while the advance of bar to 44 17s, at works aids 
the firmness. 

Barrow, I note, quotes rails, heavy, at £3 18s, 6d., thus under- 
selling Welsh makers by 1s. 6d. 

A conference is announced for this week on the lamp question 
between coalowners and colliers, 

Rotterdam is taking a quantity of iron slag from Swansea. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 

THE iron markets continue firm and moderately brisk, with a 
posmest of more activity shortly. Such at least is the prevailing 
eeling ; but it is difficult to say why the opinion is formed, unless 
it be through the pate of the yearly reports and balance- 
sheets of some of the best and most potent iron and coal companies, 
which are certainly more favourable than for past years, some pay- 
ing 10, others 7 and 9 per cent. dividends; but these are excep- 
tional cases, and as so much share jobbery takes place in these indus- 
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trial shares, it is not always possible to say where these dividends 
come from, whether on fide business profits or on share dealj 
However, this seems to give encouragement to the iron — 
and so far so . The general character of the trade of the country 
is decidedly humdrum, on account of the many conventions, and 
affords little scope for reporting anything but dry facts, In Silesia 
there is much more activity observable than elsewhere, and prices 
are better than in the West; but that district is scarcely a-third 
of the size of the latter, as an iron and coal centre. Here again 
the conventions have not bad the baneful effect that is complained 
of in the West. Another large coke blast furnace will shortly be 
finished and set to work, which will make twenty-nine all in ful] 
output besides those running on charcoal, and if the export 
only continues as at present, all the pig iron made will find 
ready sale, as in some cases it is now difficult to provide 
the forges with a sufficiency of the good sorts now mostly being 
produced. It was quite time the works did begin to use 
outside iron ores, and make a better quality of wrought iron, for 
formerly it was poor stuff when it came to be worked up. Larger 
quantities of pig are also now being consumed in the basic proc 
and the foundries keep very busy on requisites for the new fur- 
naces and the coal mines—hollow ware, building and railway castings 
—so pig iron masters are having a good turn at last. Prices though 
have not been altered in consequence of this briskness, best sorts 
of foundry rising to M. 63 p.t. The plate, sheet, and sectional 
rolling mills are very wel] supplied with orders, especially the 
latter, with girders, &c., for wagon building in Russia, as well as 
here, where a great scarcity continues to exist, so the tendency of 
the mill branch is a firm one at the following list quotations at 
works for inland orders:—Good bar iron, M. 140 to 142750; sec. 
tional ditto, 155 to 165; common plates, 165 to 175 p.t. for better 
sorts, 

In ay rate tengo the iron trade all through is brisk. The 
Cracow-Lemberg Railway is to have a double set of rails laid down 
for its whole length next spring, which will find employment for 
the winter to some of the steel works, which are not on a very 
large scale in these countries. Tin-plates—an important manufac- 
ture here—have been advanced, and galvanised sheets are in full 
request. In Belgium the market seems taking a turn for the 
better. Foundry pig is becoming short. The Luxemburg furnaces 
have contracted for all their out-turn till the end of the year, 48-50 
to 49 being the price for top sorts, and 45f. p.t. for puddling 
quality, Bars and plates are improving; girders are still in high 

uest for export at 117°50 f.o.b, Antwerp ; common bars ditto, 
115; better sorts ditto, 122°50; angles ditto, 125; ships’ angles 
ditto, 137°50; iron plates, 150; steel ditto, 170; sheets, 170f, 
p.t. Prices for inland are to remain for the present unchanged. 
Stocks are gradually accumulating. Out of fifty, thirty-one blast 
furnaces were at work in Se on In the first eight months of 
this year the export of rails had increased by 7000t., as against 
the corresponding period of last year; on the other hand, bars and 
plates had decreased by 23,500t., or about 15 p.c. The iron trade 
in France remains very unsatisfactory and weak, although the 
autumn business is better than it was last year; one Paris firm 
alone has sold 25,000t. of building iron, and it is announced 
that the ‘‘Aciéreries de France Company” has secured an 
order for 28,000t. of rails for the Argentine Republic. 
The works outside the combination, which is now reduced 
to a nominality, are underselling at very reduced prices, 
The trade returns show how imports have increased, while 
exports have diminished in volume. There is no change 
to note in the weighty question of the ore trade in Rheinland- 
Westphalia. In Nassau and the Siegerland the output continues 
large and brisk, and is actively sought after, whilst the minettes 
are in less demand for Westphalia than at this time last year. 
Prices are firm at—for calcined steel stone—M. 12 to 12°80, raw 
ditto 9°20 to 9°60, minettes 2°40 to 3°20, according to sort, all at 
mines. Some considerable orders for steel of different forms have 
come to hand lately from abroad, which has given a slight impetus 
to the raw iron trade, and which is likely still further to improve, 
if the future expected steel orders should arrive ; this is needed, 
as the stock is greatly increasing, because of want of consumption 
at the forges. it only coke was cheaper, everything else would do 
now, as they are in proper proportion to the raw iron prices ; but 
the coke combination is rather select, and is in consequence tough 
to deal with, for it is comparatively few of the collieries which 
= good coking coal, and these few are easily got under one 
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The spiegeleisen business shows a very slight improvement, and 
the prices are hardening, M. 53 being the firm quotation for the 
10 to 12 p.c. grade at this moment. Forge pig is on the whole 
firmer, and the Siegerland masters have put up prices of best sorts 
to M. 48 p.t., and have ceased to make offers, as was the case a 
week or two ago. Basic pig is very brisk at 44, Bessemer very dull 
of sale at 52 to 53, foundry goes off well at the enbanced rates of 
53, 56, 59 for the three Nos, Luxemburg forge is 37°50 p.t. all at 
works, There is still the long standing complaint by the forge 
masters that pig iron is too dear to permit of an export business, 
which in wrought iron continues very poor latest while from 
inland orders come regularly enough, but not in sufficient num- 
bers to alone half keep the mills at work, so it will be evident that 
this branch is not in as satisfactory a condition as is desired, but, 
of course, prices are rigidly upheld. Hoops are in no better 

osition than for weeks the nominal quotation being 

. 127°50 p.t. As the returns show, the boiler and common plate 
mills have been well employed for some montbs now, and they still 
are so, and if the output was rather less in September than in the 
previous month, the orders inc: by 3000t.; but this may be 
accounted for by buyers fearing a fresh rise in prices, which 
will probably have discounted the orders for this month, which 
will return to their normal figure of about 8000t. to 9000t. No 
rise was declared at the recent masters’ meeting, because forge pig 
had not been raised at the one previously held by the smelters. 
Sheets are still too dull for the time of year, when thin gauges for 
See, usually in great request, yet a slight improvement is 
reported, too little, however, to exert any influence on prices, An 
arrangement was come to on the 15th inst. to unite the three 
sheet syndicates of Westphalia, Siegerland, and the South German 
into one convention, and on the 16th all the latter to 
continue their own combination for another two years, ere is 
no change for the better in the wire-rod branch ; some works have 
enough to do, while others are but poorly off for orders, It is 
under discussion to dissolve the wire-rod convention, so probably 
buyers are waiting for the 28th of November to see what becomes 
of it, as on that “y! a meeting is to take place. Either way, it 
will not affect the English trade much, unless prices should get 
down to an unheard of figure through inland competition. Of 
course all oars are being put out to save the wrecked barque, but 
whether it will be safely steered into port is questionable, unless 
good orders from America in the meantime come to hand. 

There is plenty of sale for wire nails, but at unpaying prices 
altogether, as the trade is extremely depressed. Kt the latest 
tendering for steel rails for the State at Erfurt, the lowest offers 
were M, 113°50, 115°30, 115°50 and 116 p.t. at works. No foreign 
houses tendered. All the constructive workshops, and those 
engaged in the smaller branches of hardware, are fully employed, 
and as orders keep regularly dropping in as old ones are executed, 
it is considered probable that this satisfactory state of business 
may last for some time to come, 

The Chili Government will require tenders, by the 19th of Decem- 
ber, at Santiago, for the projected new railroads, for 739,400 
sleepers, 2m. 75mm. long, and 725,100 ditto, 1m. 30 mm, long, 
37,140 tons of steel rails, 30 kilogs. per metre, and 24,068 tons ditto, 
20°46 kilogs. per metre, 2857 tons of fishplates weighing 6 kilogs. 
and 4°135 kilogs. 69 locomotives, 108 passenger carriages, and 924 


a wagons, The conditions are to be seen at the Chilian 


Em he Paris. ; 

Dr. Kettler has been appointed to succeed Professor R. Clausius 
as head of the Physical Institution, and to lecture on experimental 
physics at the University of Bonn, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
PHILADELPHIA, Oct. 19th. 

THERE are several indications in the American 
market that there will be an active demand for 
steel rails between now and spring. Last week 
one order for 30,000 tons was given out by a 
western road, and smaller railroads ordered to 
the amount of 30,000 tons. Tbis week in uiries 
have been made for over 100,000 tons, and it is 
probable that before the close of the month quite 
a number of companies will place orders for rails 
to be furnished during the first quarter of next 
year. Quite a number of new railroad-buildin 
enterprises have been heard of. The Deadwo 
Central Railroad Company, of Dakota, will enter 
upon the construction next spring of 334 miles of 
narrow-gauge track. A 100-mile road is to be 
built in Illinois for the development of a new sec- 
tion of agricultural country. A Philadelphia 
syndicate has purchased the Kentucky Midland 
Railroad, and will complete a system of roads 
into the interior section of that State where coal 
and lumber will furnish the chief traffic. The 
heavy volume of freight traffic is compelling a 
great many roads to place large orders for freight 
cars and locomotives and engines, The Southern 
Pacific has just ordered extensively. The Texas 
and Pacitic have ordered a large number. The 
Louisville and Nashville are also in the market, 
and several of the trunk lines between New York 
and Chicago are about placing contracts for con- 
siderable additions to their rolling stock. 

In addition to these, large contracts are being 
placed in iron and steel bridge work. The struc- 
tural ironmakers are now in receipt of specifica- 
tions for a large amount of ironwork to be fur- 
nished next spring. A scheme is in hand to con- 
struct a new railroad from the coal and iron fields 
of northern Alabama to the city of St. Louis. A 
140-mile road is also contemplated in that city. 
A new line will penetrate the fine coalfields of 
Northern Alabama. Some heavy bridge work 
will be necessary for this road. A great many 
contracts are being placed by railroad companies 
for extended terminal facilities, The Richmond 
and Danville Company has ordered 500 box cars. 
The Central of Georgia has contracts on hand for 
several purchases, A great deal of new work is 
contemplated. Steel rails are quoted to-day at 
28 dols. for 5000-ton lots at mill in Pennsylvania. 
Rail makers quietly predict that steel rail quota- 
tions will advance 2 dols. within ninety days. 
This depends very largely upon whether all the 

rojected railroad work will be undertaken. 
There is enough railroad work talked about in 
the United States to supply all the mills in the 
country with six months’ work, day and night. 
This work will, of course, not be begun until the 
managers of the roads can rely upon sufficient 
traffic to guarantee safe returns. 

The weekly production of charcoal iron in the 
United States is 12,983 tons; anthracite, 29,586 
tons; bituminous, 87,141 tons. Total weekly 
production from 310 furnaces, 129,710 tons, 
against 346 furnaces in blast a year ago, pro- 
ducing 144,638 tons. These figures show a 
decrease of about 14,000 tons per week as against 
a yearago. Production is now slowly increasing, 
most of it coming from eastern furnaces, Western 
iron makers are buying for winter wants. Full 
prices are paid. Large orders have been placed 
for forge iron during the past week. 1000-ton 
lots are selling in eastern markets at 16°50 dols. 
delivered. Bessemer is selling at interior points 
at 18 dols. Quotations for English Bessemer, 
20 dols, The total shipments of Lake Superior 
ores to this date foot up 3,572,000 tons, against 
3,641,428 tons for same time last year, as against 
2,798,029 tons for season of 1886. Neutral grey 
iron is selling at Pittsburg at 17°50 dols.; No. 1 
charcoal, 23 dols. to 24 dols. At Cincinnati 
southern coke iron is selling at 18 dols.; for No. 1 
Alabama charcoal, 19 dols.; grey forge, 14°50 dols, 
In Western Pennsylvania large orders for steel 
billets have been placed at 29 dols, Merchant 
steel of all kinds continues in good demand. 
Thousand-ton sales of old rails are made at tide- 
water at 24 dols. The scarcity in old rails con- 
tinues, and the only relief is anticipated from 
southern roads—their exchanging their old iron 
rails for new steel rails. Work is rapidly pro- 
gressing at the new steel mill at Bethlehem, 
where Government work for war vessels is to be 
done. A great deal of business is being offered, 
and the shipyards of the country are unusually 
busy, and an unusually busy winter is looked for. 
Plate iron is quoted at 40 dols. per ton. Manu- 
factured iron ranges from 1°75c. to 2c. per lb. 
Ten thousand tons of old rails were sold at New 
York for Pittsburg delivery. 








NEW COMPANIES. 





THE following companies have just been regis- 
tered :— 


Portuguese Consolidated Copper Mine, Limited. 


This company was registered on the 20th inst., 
with a capital of £100,000, in £5 shares, to acquire 
certain mineral lands in Portugal, referred to in 
an agreement dated the 17th October, 1888, made 
between James Henry Hoyle and Jonathan 
Ireland of the one part, and Herbert Rushworth, 
as trustee for the company, of the other part. 
The first subscribers are :— 

Shares. 

Julius Adoph Detwold, 2, Blyth-villas, West Ken- 
sington Park, W., accountant .. .. .. .. 
Alfred Edward Weaver, 12, Pulross-road, Brixton, 

wi & |e Ae ea a aie 1 
Herbert Rushworth, 4, Brick-court, Temple, 

London, E.C,, barrister .. .. .. .. .. .. 
Jonathan Ireland, Villa Real de Ste. Antonio, 

Portugal, en 


SS oeaet eee 

Charles Luff, Highfield-villas, Chertsey, Surrey, 
re nik Es ied ai. ol. oe 1 

Percy Richard Stamper, 49, Shardeloes-road, 
Lewisham-road, 8.E., clerk 1 


Baldwin Hodge, 56, Embury-street, London, 
Wy MEE al iin. de 60; co Se nk 0c 1 
The number of directors is not to be less than 

three, nor more than ten; qualification, at 

ae shares; the first directors are to be 
appointed by the majority of subscribers. The 
remuneration of the directors is to be £850 per 
annum, to be divided as they may decide upon, 





and in every year in which a dividend of 15 per 
cent. shall be divided amongst theshareholders, the 
directors shall be entitled to a further remunera- 
tion of 5 per cent, of the net profits for that year. 





Yatural Process Tanning Syndicate, 
imited, 


This syndicate was registered on the 16th inst., 
with a capital of £3000, in £1 shares, to carry on 
business as tanners and curriers, and for such 

urposes to adopt an agreement with John 
almer, of 22, Merrick-square, Borough, 8.E. 
The subscribers are :— 


Shares. 

W. Lidstone, C.E., 5, Victoria-street,5.W. .. .. 

J. M, Fraser Hewett, 23, King-streéet, Whitehal 

E. Schmolle, 42, Gutter-lane, merchant aa 

Major J. A. Weston, 6, Craven-street, Strand .. 

J. Shaw, Ellesmere Lodge, East Dulwich-grove, 
TOROS ne 00, 106. 44 160, 09, 00, 08 90 

F, C. Beckwith, 40, Myddleton-square, engineer 

H. H. Doty, 446, Strand, lighting engineer.. .. 
Registered without special articles, 


ee 





Paton’s Soap Manufacturing Company, 
imited, 

This company was registered on the 16th inst., 
with a capital of £2000, in £10 shares, to carry 
on business as manufacturers of soaps, oils, fats, 
paints, grease, and articles of a similar nature, 
and as drysalters, and importers of chemical pro- 
duce, The subscribers are :— 


Shares 
J. W. Paton, 5, Chatham-street, Piccadilly, Man- 





ee eee eee 1 
J. Clegg Paton, 5, Chatham-street, Piccadilly, 
Manchester, merchant .. .. .. .. «2 « 1 
8. Hagger, Hartismere-road, Walham-green, 
manager A a ae Pa ae 1 
A. Hope, 45, se ag Ditch, Manchester 1 
T. Carr, York-road, City-road, manufacturer 1 
J. H. Carr, 9, St. Anne-square, Manchester, 
ES on ok as, 66.56) dé. an. na de 1 
Hy. Napier, 21, Mona-street, Hulme, Manchester, 
Chemist... .. .. « ee 9 hs 1 


Registered without special articles, 





Metals Extraction Company, Limited. 


This company was registered on the 17th inst., 
with a capital of £100,000, in shares of £1 each, 
to acquire the letters patent for the exclusive use 
in the United Kingdom of Great Britain and Ire- 
land, and the Colonies, relating to improvements 
in the process of extracting gold by means of 
chlorine from auriferous ores, sand, and residues of 
gold washing, and any other patent rights, licences, 
and privileges relating to the same or other metal- 
lurgical processes. The first subscribers are :— 

Shares. 
Alfred C. Meir, 10, Goldington-crescent, Camden 

Town, London, N.W., clerk .. .. 1. 2 o« 
C. T. Whitmore, 79, Lombard-street, London, 

E C., bank secre’ ban th sc is 0s te pe 
G. H. Humfries, Thanet Lodge, Norbiton, Surrey, 

Demi meamager .. .. «+ cc se os cs 
F. H. Golbourne, 24, Dempster-road, New Wands- 

a ee aaa eee eer ee 1 
T. H. Smerdon, 9, Caufield-road, London, 8.E. .. 1 
Frederick William Bridges, 26, Barnsbury-road, 

pe ae ae ee oe ee ee 1 
Henry Houching, 19, Pembury-grove, Hackney, 

London, E., accountant .. .. .. «2 2. ee 1 

There is not to be less than three directors in 
the company, nor more than seven; the first 
are to be appointed by the subscribers; qualifica- 
tion, 500 shares in the capital of the company. 
The remuneration of each director for his ser- 
vices shall be at the rate of £200 per annum, 
payable out of the profits of each year. 


1 
1 





Lea Bridge, Leyton, and Walthamstow Tramways 
Company, Limited. 

This company was registered on the 19th inst., 
with a capital of £20,000, in shares of £1 each, to 
apply for, obtain, accept, adopt, or carry into 
eltect any Act of Parliament, provisional order, 
concession or contract for the establishment, con- 
struction, maintenance or working of tramways in 
any part of the United Kingdom or elsewhere ; 
to acquire the properties comprised in an agree- 
ment made on 17th October, 1888, between John 
James Griffiths of the one part, and William 
Webb—as trustee on behalf of the company—of 
the other part, for the purchase of the Lea Bridge, 
Leyton, and Walthamstow Tramways. The first 
subscribers are :— 

Shares. 
Joseph B. Glenn, 9, Poultry, London, accountant 1 
William Griffiths, 283, Kingsland-road, London, 

1 eee eee es 
Walter J. Crook, 35, Eastcheap, London, E.C., 

chemical merchant .. .. .. «2 «2 2. «« 
Henry Hasler, 131, Green-lanes, London, N. .. 1 
William Morris 3, Cumberland-terrace, Finsbury- 

pS era ee are 
C. N. Lovett, 14, Cockspur-street, London, 8.W., 

GUUMENTE se, ne. 2s ce, om 06 40) ee! ee 
T. P. Cushway, 9, Mayfield-road, Dalston, E. .. 1 

Registered without special articles of association. 





Kerr’s Oil and Grease Company, Limited. 


This company was registered on the 16th inst., 
with a capital of £10,000, in £10 shares, to 
trade as tallow, grease, and oil importers, manu- 
facturers, dealers, and merchants, The sub- 
scribers are :— 

Shares, 
T. H. Birt, 47, Strand, Swansea, iron, metal, and 

DT are ee ee 
William Usher, 14, Picton-place, Swansea, finan- 

PPO Sag i ane ee re 
D. J. Luce, Clarence House, Swansea, clerk 
J. R. Eastcourt, 20, Westbury-street, Swansea, 

cle’ eT rat ey 
J. oa 95, St. Helen’s-avenue, Swansea, 

cler ot Pe eee ae ee 
8. C. Hopkins, 22, Kensington-crescent, Swan- 

GMS 4.6) 4s, 00 ou tn. cc Mee hoa ee 
Mary Catherine Cooke, Sketty, Swansea, oil 

CU ah es ae 6a) nh We ee ee ba! Ne 1 


el oe 


Registered without special articles, An agree- 
ment of 10th instant between Wm. Usher and 
Co., Limited, of the first —s Mary Catherine 
Cook, of the second part; William Cooke, of the 
third part; and R. J. Dangerfield—on behalf 
of this company—of the fourth part, will be 
adopted, 





Mexican Mineral Railway Company, Limited. 
This company was registered on the 22nd inst., 
with a capital of £75,000, divided into shares 





of £10 each, to construct, carry out, equip, im- 
prove, work, administer, manage, or control, in 
the Republic of Mexico, railways, tramways, 
mills, canals, water conduits, reservoirs, or other 
appliances of a similar nature for the carriage or 
crushing of minerals, or in connection with mining 
undertakings, or for other purposes, and in par- 
ticular to construct, equip, and work a mineral 
railway on and adjoining to the Palmarejo Mining 
property, situate in the canton of Matamoras, 
near Chuapas, in the State of Chihuhua, Mexico, 
and to construct waterworks in the same vicinity 
for the purpose of providing water for mining 
purposes, The first subscribers are :— 


8 
John William Hart, C.E., 60, Gracechurch-street, 
ee Re ee eee ae 
W. P. Boxhall, J.P., Belle Vue Hall, Brighton .. 
8. A. Waterhouse, 6, New-square, Lincoln’s-inn, 
Londo, WC. co 0c an 20 ce ce oe, vo 
George Patrick Henfrey, Rolls-chambers, London, 
George A. Hocking, 63, Chancery-lane, London, 
Woe NO cc as) ac 06. am Oe oe lee 
Joseph Sercombe, 71, Fleet-street, London, E.C., 
MAQUENAMS ck k ct te te ce Se te ee 
A. A. Watman, 2, Gresham-buildings, London, 
E.C., chartered accountant .. .. .. «. « 1 
There is not to be less than three nor more 
than seven directors; the first directors shall be 
E. Brooke, W. Hart, Frederick Pigou, and Wm. 
John Woods; qualification, ten shares on which 
all calls have been paid. The remuneration of 
the directors shall at the rate of £125 per 
annum to the chairman, and £100 to each of the 
other directors, and in any year in which a divi- 
dend of not less than 10 per cent. per annum be 
paid to the shareholders, then the remuneration 
shall be to the chairman £150 per annum, and to 
the other directors £125 per annum. 


en ee 








THE EROSIVE POWER OF RIVERS. 


In reply to a letter from the New Orleans 
Chamber of Commerce asking him what the effect 
of the proposed system of reservoirs on the head- 
waters of its effluents would be on the commercial 
and agricultural interests of the Lower Mississippi, 
the Siewier of the United States Geological 
Survey, Major Powell, replies at some length, 
reciting the fact that the Mississippi, draining 
about 1,250,000 square miles, discharges past New 
Orleans an average of 675,000 cubic feet per 
second, most of which is derived from the 
following streams :— 





Cu. ft. per sec. 

Upper Mississippi .. +» «+ 100,000 
) rr cc ce «oe Saaeee 
OMS sc. c6 co <s «< «0 2c. eee 
St. Francis.. .. .. 30,000 
Arkansas and White 60,000 
ae re 40,000 
eee 60,000 


The sediment carried past New Orleans varies 
from y}y to raya Of the volume, and averages 
about 3355. The Upper Mississippi, above the 
mouth of the Missouri, carries from 345 to qagsa0; 
with an average of ;,'55 part of its volume, and 
the Missouri, just above its confluence with the 
Mississippi, is charged with from fe to , 755, and 
an average of 7}, of its volume. is amounts to 
an average discharge of sediment, in round num- 
bers, of 170 cubic feet per second, or 500,000 cubic 
yards perday. “At flood stage the discharge of 
sediment has been observed to be as great as 
4,000,000 cubic yards per day.” 

Major Powell’s theory is that “the cutting 

wer of a stream increases rapidly with the 
increase of sedimentary load,” and gives the 
following reasons for the theory:— 

‘* When a river receives from a tributary a dis- 
proportionately great load of sediment, such 
sediment is soon deposited, and the channel is 
thereby choked. This choking is of a peculiar 
nature, for the sediment is not deposited evenly 
along the bottom of the pede me is thrown 
down in the quiet waters, that is, it is deposited 
irregularly along the course of the stream, now on 
one side and now on the other. These irregular 
deposits turn the current of the stream and throw 
it against the banks, now on one side and now on 
the other. By this agency the banks are cut, 
and the waters of the river are again loaded with 
sediment, which is again thrown down, and again 
the stream is turned against its banks and again 
loaded, and again deposits are made. It is thus 
that the original overload of sediment is made 
the occasion for a series of operations, each one 
of which serves to choke the channel in such a 
manner that the floods are thrown out upon the 
adjacent land. As long as a stream running 
through a flood plain is overloaded with sediment, 
just so long will it choke its channel, and just so 
long will it change the position of its channel, 
and just so long will it inundate the adjacent 
lands of the flood plain at the time of flood.” 

It has been held, on the other hand, that while 
the Mississippi is in flood the bottom of the river 
is materially raised, as well as its flood line. And 
it is also held that as the water falls, the water- 
soaked banks, losing the supporting power of the 
water, cave faster than on the rise or during the 
flood. The deposits spoken of are undoubtedly 
formed, and as the river falls it cuts its channel 
through them, not always as rapidly as the river 
goes down. Major Powell cites the fact that the 
reaches between the Ohio and the Atchafalaya, 
where the percentage of sediment is greatest, is 
the region of the greatest lateral erosion or bank 
cutting. 

He states that the real problem is to relieve the 
river of the excess of sediment derived from the 
bad lands and sand plains bordering the Missouri, 
and that the storage of the flood waters of the 
Missouri and other tributaries which are sur- 
charged with sediment would permit the purer 
waters to open a sufficient channel for themselves, 
thus lowering the flood line in the Mississippi 
Valley, and at the same time spreading these 
redundant waters in the Valleys of the Rocky 
Mountains and over the arid plains at their base. 
‘The two problems are inseparably joined. 
Irrigate the deserts and make them gardens and 
wheat fields, and by the same process you protect 
the flood plains of the Mississippi and make corn- 
and cotton fields.” But it is not held that this 
will entirely dispense with the necessity for 
training walls and bank protection. 

It is said that about 150,000 square miles can 
be irrigated from the Rocky Mountains. This is 
nearly twice the area of cultivated land in the 
United Kingdom of Great Britain and Ireland, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Paten 





Application for Letters Patent. 


x" When patents have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


12th October, 1888. 


14,650. Mixine Toxsacco, T. H. Smith, London. 

14,651. Type-writinc Macuines, F. Myers, Liverpool. 

14,652. ProrooraPHic Cameras, W. H. R. Ker - 
Liverpool. 

<——. Cutinary Imptement, G. F. Willan, Man- 
chester. 

14,654. Noisecess Boors and Suors, N. Bletchly, 
Gloucester. 


14,655. Baine, &., Hay, J. Amiers and P. McLean, 
Selkirk. 


14,656. BorrLe-wasHinc Macuinery, H. W. Payne 
and J. Creswell, i 

14,657. Furnace Grates, J. Davies and T. Walmsley, 

anchester. 

14,658. Se_F-sTzeRINc WHEELS for Bassinetres, W. H. 
Brassington, Manchester. 

14,659. SHapinc the Feet of Stockines, C. and F, 
Sudbury, Nottingham. 

14,660. Dampinc Postace Stamps and LaBeExs, J. J. 
Allen, Halifax. 

14,661. Hanp Rest for Account Books, J. J. Allen, 
Halifax. 

14,662. GLoves, A. Gnauck, London. 

14,663. SypHon Cisterns, J. E. Rogers, Tipton. 

14,664. ComBineD Bato or Wasaino Tus, J. Ralph, 


mdon. 

14,665. Uritisinc EARTHENWARE Pipes, W. W. Cottam, 
Burnley. 

14,666. Sarety Bicycies, H. Edwards, Llanrhrydadd. 

14,667. Sirtinc and Sortine Tea, D. 8. Sinclair.—(J. 
E. Lyndall, India.) 

14,668. Sckew Ciasp Fastener, E. Jobson, Newcastle- 
upon-Tyne. 

14,669. Winp Inpicators, E. T. Fisher, Birmingham. 

14,670. Letrer and Name Pare, E. Lightowler, 
Birkdale. 

14,671. Cornice Brackets and Rives, J. W. Ramsdell, 
New Brunswick. 

14,672. Quick Bortine Kett.e, J. Wenham, Woking. 

14,673, Permanent Way, D. Smith, Hadley. 

14,674. Pay Devices, D. W. Bundy, Toronto. 

14,675. Gas, H. D. Fitzpatrick and G. Rose, Glasgow. 

—, CoLLaPsIBLE BustLe Covers, G. R. McDonald, 

mdon. 

14,677. Optical InstRuMENTs, E. Krauss, London. 

14,678. ADVERTISING, A. Maxfield, London. 

14,679. CycLes, W. H. U. Marshall, London. 

14,680. RepucinG ViBRaTION ARIsING from RIDING 
OvER Bap Roan, R. Nightengale, Dublin. 

14,681. Frreproor Curtarss for the 
Tueatres, J. Tollerton, London. 

14,682. Music Stoots, J. Whatmough, London.’ 

14,683. THERMOMETERS, R. Free and H. J. Pierce, 
London. 

14,684. Permutation Locks, N. L. Peterson, R. 
Jensen, and A. Crichton, New York, U.8, 

14,685. Pocket Eraser and Casgz, W. H. Kent, 
London. 

14,686. SmoorHine Irons, W. H. Moore, London. 

14,687. Erecrric Lamp, J. Lowe, H. M. Abbott, and 
G. Gwilt, London. 

14,688. Front Licuts of Hansom Cass, F., C., and A. 
Forder, London. 

14,689. Music Stanps, H. H. Oakes, London. 

14,690. ADVERTISING on LuacaGE, &c., H. Maxfield, 


“graces of 


on. 

14,691. TELEPHONE CenTRAL Station Apparatus, T. 
N. Vail and J. A. Seely, London. 

14,692, OLEaciNous MaTeriaL, H. R. von Dahmen, 


mdon. 

14,693. Lamps made of Parser, &c., G. A. Wilkins, 
London. 

14,694. ComBrnaTion of Bett, Tower, &c., M. M. 
Arnott, London. 

14,695. Rotiine MILL, J. Jardine, Glasgow. 

14,696. Dark Siipgs for PHotocrapyy, W. Watson, 


ndon. 

14,697. SEPARATING So.ips, &c., J. J. Walsh and F. H} 
yarley, London. 

14,698. Ore Stamps, A. Davy, London. 

14,699. Pyrorecunic Sienats, F. W. P. Bouverie, A. 
Brock, and G. J. Mayer, London. 

14,700. Union Yarn, W. C. Whitehead and J. Mad 
docks, London. 

14,701. Cuitormnz, H. W. Deacon and F. Hurter, 


mdon. 

14,702, Recovery of Metars from their Ores, J. 
Nicholas and H. G. Owen, London. 

14,703. RecuLaTING ELectric Currents, P. W. Wil- 
lans, London. 

14,704. Strarvers for Paper Srurr, &c., L. Beger, 


14,705. FINISHING TexTILe Tureaps, E. P. Klug, 


13th October, 1888, 


a Apparatus for MacuinE Tooxs, G. C. Bingham 
mdon. 

14,707. Vatves, &c , J. Hibberson, Sheffield. 

sag 8 Imitation Szarskins, &c., H. Lister, Hudders- 


14,709. Furnaces, W. Horsfall, London. 
14,710. SHow or Notice Boarps, M. W. Hydes, Liver- 


pool, 

14,711. Separation of Dust, &c., from Fiour, &c., 
J. Higginbottom, Liverpool. 

14,712. PLeatine Fasrics, F. Mcllvenna, London. 

14,713. Screw Presses, 8. Coupland, London. 

14,714. Vatves and Vatve Gear, A. Ridge, Man- 
chester. 

14,715. Revotvine Lamp, J. Reah, London. 

14,716. Knire SHARPENER and Rest, W. J. Myatt and 
J. 8. Pullinger, Birmingham. 

14,717. Huss of Rattway CarriaGeand other WHEELS, 
G. Hookham, Birmingham. 

14,718. Jornts of Pires, R. B. Pope, Glasgow. 

14,719. Sarety Bicycus, G. Barden, Tenterden. 

14,720. Boots and Suoes, 8. Gamlin, Bristol. 

14,721. Spray Lamps or Burners, G. S. Grimston, 


n. 

14,722. PRoFELLERS for STEaMsuips, J. F. Humphrey, 
Liverpool. 

14,723. Vatve Mecnanism for Dry Gas MerErs, J. H. 
Dickson and H. W. Schwaben, Glasgow. 

14,724. Parquetry, &c., L. Wilson, Manchester. 

14,725. ComBINED BicycLe and Go-cart, J. L. Garsed, 

alifax. 

14,726. VeHICLE moving upon ENDLEss Crrcutar and 
REvoLvinG Ratts, H. Robert, Clynnog. 

14,727. CHain Matrresses, I. Chorlton and G. L. 
Scott, Manchester. 

14,728. Printine Luminous Posters, J. Hodgson, 
Manchester. 

14,729. Hats, W. H. Blackwell, Manchester. 

14,730. FasteNERS of Corps of Boxes, G. H. Staite, 
Hinckley. 

14,731. A Srren actuated 
H. Nalder, C. W. S 
London. 

14,732. Betts H. E. Davies, London. 

14 733. Stonemasons’ Pornts and CHIsEts, A. Robb, 
Newcastle-on-Tyne. 

14,734, AIR INLET VENTILATOR, B. Russell, London. 

14,735. Loom Doxgsrgs, W. Walton, Bradford. 

14,736. LuBricator for Enoines, G. and 8. T. Ains- 
worth, Manchester. 

14,737. Cur Nats, C. P. Horton, Birmingham. 

14,738. FutHamM Toy BaLtoon Paracaute, A. Beer 
London. 


by Evecrricity, F. H. and 
. Crawley, and A. Soames, 
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14,739. Comptvep WaTER and Arr Enarngs, 8S. Bennett, 
Manchester. 

14,740. Cnarrs, F. Bosshardt.—(H. Bourdon, France.) 

14,741. Propetuine Trains, &c., by Exvecrricity, T. 
Pease, Cheshire. 

14,742. Disconnectinc Paracnute from Bauoon, J. 
Pollitt, Manchester. 

7, Dravext and Dust PrReventer, J. M. Martin, 

ndon. 
14,744. Batt Cocks or Vatves, C, Duncan, Glasgow. 
14,745. Device for Hotpixe Wars, J. Day, R. Stur- 


zaker, and R. Cooper, London. 

14,746. Sevr-rastenrnc Burciar-Proor Sas Fas- 

Ay & a Hull. ‘ae 
»747, Puzzis, W. J. Morgan, Birmingham. 

14,748. ComBiInepD ADVERT:sING LETTER SHEET and 
Envevore, H. 8. Saunders, London. 

14,749. VeLocirepss, W. J. Cocks, Brentford. 

14,750. Cement or ARTiFiciaL Stone, C. Waxin and 
A. Clery, London. 

<_< CicaR or CIGARETTE Howper, A. B. Stopford, 


on. 
14,752. Saavine Brusx, H. H. and C. H. Paynter, 
London. 


14,753. Actuatinc Sypnons, 8. H. Wright, Liverpool. 

14,754. Hanoine Pictures, K. C. Howarth, Liverpool. 

14,755. Grates, K. C. Howarth, Live: 1. 

14,756. Fexper Stoots for Cutinary Pourposss, K. C. 
Howarth, Liverpool. 


ve 

14,758. ORNAMENTAL TuBes, T. R. Voce, Bimnmingham. 

14,759. Pumps, A. R. Murrison.—(J. Christie, s.s. Alto- 
nower, at sea.) 

14,760. Feeprne Ort Cans, A. R. Murrison.—(J/. Christie, 
8.8. Altonower, at sea.) 

14,761. Sorrenrne or CLariryine Water, A. K. Brown, 


ndaon. 

14,762. Batance Sprinos, &c., for Watcues, P. Perret, 
London. 

14,763. Keyiess Watcues, P. Perret, London. 

14,764. Sprive Barrets for Watcues, P. Perret, 
London. 

14,765. Watcues, P. Perret, London. 

14,766. RecuLators for Watcues, P. Perret, London. 

14,767. Surraces Exposep to Wear, P. R. Bedlington 
and R. Hammond, London. 

14,768. Drymve Sturry for Cement, &c., A. Coxon, 


mdon. 
Se of Permanent Desians, H. Calmels, 


mdon. 

14,770. Locomotive Steam Enoing, &c., W. Cross, 
London. 

14,771. Steet Spec. Bopres of Provectives, R. A. P. 
Taunton, Birmingham. 

14,772. ALTERNATING ELecTRic CuRRENTs, G. F. Red- 
fern. -(L. Brillié, France.) 

14,773. Bets for Drrvinc Macuivery, C. H. Watson 
and W. Holden, London. 

14,774. Curtinc-oPpen SeaLep Tins, &c., D. C. Boyd, 

mdon. 
15th October, 1888. 

14,775. Catcrum Sutpuate, T. A. Reed and J. Newell, 
Live 1. 

14,776. Measurrsc Liquips, J. Carter and H. F. 
Boughton, Barnsley. 

14,777. Scar‘ or Neck-tre Apyuster, T. W. Taylor, 
Handsworth. 

14,778. TripLe Expansion Enatne, G. G. Rhodes, J. 8. 
Critchley, and C. Cole, Bradford. 

14,779. Reversinc Dyeinc Macuings, R. Middleton, 


14,780. Razor Strop, W. J. Mackrell, Bristol. 

14,781. Evectric Inpicatine Apparatus, J, and C, B. 
Gibson, Edinburgh. 

14,782. 
G > 

14,783. SprxpLe Bearres, T. Thorp, Whitefield. 

14,784. TooTH-BrusH Howper, J. J. Wilson, London. 

14,785. ADVERTISING with Lamps, J. Howcroft, Redcar. 

14,786. Oven for Firtsc Porrrry, J. Broadhurst, 
Stoke-on-Trent. 

14,787. Gux, P. Rice, Dublin. 

14,788. Reoisterrsc and Datixe Tickets, H. G. 
Hellier, London. 

14,789. Execrriciry for Driving Tramcars, &c., T. 

ease, London. 
14,790. Derectine Fire on Sups, &c., B. A. Dougherty, 


Brake for Tramcars, &c., J. Monteith, 
Ww, 


ion. 
14,791. Turninc Sseets of Music, A. J. Lehmann, 


Liverpool 

14,792. Movutps for Grass Borries, 8. Washington, 
Manchester. 

14,793. Wiwpmrii, J. Kievell, Canada. 

14,794. Metrauiic Packine, W. G. Nixon, Barnsley. 

14,795. PRopELLING Street Cars, &c., W. E. Prall, 
Manchester. 

14,796. Buckie, J. Groombridge, London. 

14,797. Botriina, &c., Frorny Liquips, F. G. Riley, 
London. 

14,798. Centre Recucator for Lawn Tennis Nets, A. 
G. L. Slazenger, London. 

14,799. CyLINDRICAL TaPeRED Toses, W. Pilkington, 

. T. Bishop, and A. Brownsword, London. 

14,800. Concert and Drawinc-room HaRPZITHER, A. 
E. Alexander.—(C. Oeller, Austria.) 

14,801. Supportinc Puotrocrarnic Camera, G. C. 
Inkpen, Southsea. 

14,802. StaBLF Bares, J. G. L. Stephenson, Leicester. 

14,803. Lanpinc Nets, A. T. Allcock and D. Slater, 
London. 

14,804. Ax te-Box Guarps for Rotimsc Stock, R. 
Hudson, London. 

14,805. Om Lamps, C. E. Player, London. 

14,806. Drain Pipes, A. Duff, Glasgow. 

14,807. Coatinc Meta Prates with Tix, &c., E. 
Brazier and J. Thompson, London. 

14,808. Rottine Miis, J. K. Bealey and 8S, Adams, 
London. 

14,809. Carottinc Woot on SHeep, &c., P. Puech, 
London. 

14,810. Cuests of Drawers, L. Azulay, London. 

14,811. AssonBENT Composition for Fire LicHTERS, 
L. Coleman, London. 

14,812. Appliances to Watxino Sticxs for Leapinc 
Docs, H. M. Bryans, London. 

14,813. TooL-HOLDER, J. Mortimer, Manchester. 

14,814. Cartrinces, W. Ellicott, London. 

14,815. Device to be attached to Borries for PrE- 
VENTING Drip, E. E. Ellis, London. 

14,816. Pumps, A. Reis, London. 

14,817. Furnaces, 8. Fox, J. R. Fothergill, and D. B. 
M m, London, 

14,818. Rance Finpvers, G. Kilgour, London. 

14,819. Harvestine Root Crops, R. Wright, London. 

14,820. SicuTine and Amine of OnpNance, L. Darwin, 
London. : 

14,821. Distittinc, &c., Liqurps, I. Singer and M. W. 
Judell, London. 

14,822. Cotovrinc Matrers, O. Imray.—(The Farb- 
werke vorm. Meister, Lucius and Briining, Germany.) 

14,823. Steam Enoines, H. H. Westinghouse and F. M. 
Rites, London. 

— “soa W. P. Thompson.—(P. F. Tettelin, 

elgium. 

14,825. ExveLores for Apvertisinc, A. Gilmour, 
Liverpool. 

14,826. Borrtinc Macuives, A. J. Boult.—(C. F. Elze, 
Germany.) 


16th October, 1888, 

14,827. Compounp Rose and S.tp1ne VAtve, R. Tolla- 
day, Birmingham. 

14.828. Graters for Grinpinc Nutmea, J. J. Allen, 
Halifax. 

14,829. Portapte Gatvanic Bartrertes, W. J. 8. 
Barber-Starkey, Manchester. 

14,830. ORNAMENTATION of Grass, W. M. Derrick, 
Bristol. 

14.831. Governine the Sreep of Gas, &., ENGINES, 
H. Williams, Manchester. 

14,332. Furnaces, G. F. Gallagher, London. 





14,833. CoppeR AMALGAMATING Puates, A. E. Sarti, 


mdon. 

14,834. Woot Woop or Woop Srraw, 8. and T. Cooper, 
jun., Manchester. 

14,835. Dospises for Oreratinc the Heatps of Looms 
for Weavine, A. Sowden, Halifax. 

14,836. Propucine New Cotourine Matrers, W. G. 


Thompson and W. H. Claus, Middleton. 
14,837. Rerinmnc Metatuic Ores, H. H. Eames, Man- 
cheste’ 


r. 
14,838. bonged Guioves Creasino, K. Playfair, 
im. 
14,889. Crrcutar Switcupack Raitway, J. Bowden 
and R. Mills, Cardiff. 
14,840. Beatine SiLk and Corroy Piusnes, T. Chad- 
wick, Openshaw. 

14,841. Ratsrnc Lacer Beer, &c., 8. Mason, Bir- 
mingham. 
14,842. Warprose, &c., Door Fasteninos, E. W. 

Taylor, Birmingha' 


m. 
14,843. ELecrric Meters, J. Oulton and J. Edmond- 


son, ifax. 
14,844. Direction or Tac Lasers, W. Holmes, 
Ulverston. 


14,845. Preparinc Matrices for Castinc STEREOTYPES, 
J. Patterson and T. R. Ashenhurst, Bradford. 

14,846. Shor Brusuinc Macuinery, W. Adkins, Bir- 
mingham. 

14,847. Coat Savers, T. Redmayne, Sheffield. 

—— ee Fraws in Axves, &c., F. W. Webb, 

mdon. 

14,849. Dissotvine Snow, T. Vosper, London. 

14,850. Busties, G. R. McDonald, London. 

14,851. PuotocraPpHic Apparatus, C. Le Roy and L. 
Guyara, London. 

14,852. Piston, C. Johnson, Sheffield. 

14 853. Bricks, &c., G. Pankhurst, London. 

14,854. Fire-PpRoorine CompounpD, B. F. McIntyre, 
London. 

14,855. ANTI-FRICTION Bearines, W. E. Elliott and 
J. R. Lane, London. 

14,856. Skates, H. H. Lake.—(J. Forbes, Canada.) 

14,857. Cutorine, J. A. Just, London. 

14,858. Drivine Narts in Boots and Sxors, H. H. 
Lake.—(0. R. Chaplin and M. J. Flynn, United 
States.) 

14,859. Cutortne, J. A. Just, London. 

14,860. Brttrarp Scorine Boarp, &c., C. Windust, 


mdon. 
14,861. gel Measvurine Spirits, &c., C. Windust, 
Ki 


and, 
7 Spoons for Maxine Jams, &c., W. Hodges, 
mdon. 
14,868. Gravity Raiways, J. C. Howell and P. 
Shrapnel, London. 
14,864. Raisinc Sucpuuric Acrip, J. Gilchrist, Man- 
chester. 
14,865. Makixc Manure from Peat, F. Lavington, 
London. 
14,866. Fo_pinc-Box, P. Oppé, London. 
14,867. SHarprener for State Penciis, A. Mitchell, 
ondon. 
14,868. MeasuRtNc Macuive, B. R. Bond, London. 
14,869. TrEaTING Hives, G. V. Anderson and C. W. 
Gouert, London. 
14,870. Keys for Door Locks, T. Kromer, London. 
14,871. Grixpinco Rotts, P. F. Dooley, London. 
14,872. Makino Gas, J. Mc M. Rose, London. 
14,873. Sranp for Hoxtpinc Arrticies, O. Zumpft, 
London, 
14,874. Batancep Stipe Vatves, W. P. Thompson.— 
(G. Zara and EB. Riva, Italy. 
14 wood Two-WHEEL VEHICLES for CHILDREN, W. Wilson, 
mdon. 
14,876. Umprecras, J. Devlin, Live: L. 
14,877. Preparine Extract of Tea, & Cristopher and 
R. W. Leftwich, London. 
14,878. Takrxe orr Gas from Retorts, &c., J. King, 
Manchester. 
= Licatinc of Swineine Siens, F. Sage, Lon- 


on. 

14,880. Heatinc Frep-water, C. J. Galloway and J. 
H. Beckwith, Lonion. 

14,881. Comprnep CrrcuLtar Saw, Larue, &c., T. H. 
Bromly, Colchester. 

14,882. Rotary SHow Case for Burrer, J. and T. 
Hamilton, Wishaw, N.B. 

14,883. Feepinc Mixistones, C. J. Potter, London. 

14,884. TarorLavines, G. Pitt.—(L. Cassella and Co., 
Germany.) 

14,885. Automatic CuRRENT RecuLators, G. Pitt.— 
(C. Sautter and Co., a. 

14,886. Acruatine Points, &c., for Rartways, C. E. 
Carr, London. 

14,887. Destroyinc the Grass Bortie of Fire-sus- 
pune Apparatus, T. R. Douse, London. 

14,888. Evecrric Cranes, T. D. Hollick, London. 

14,889. Removinc Lime from Skins, &c., J. Hauff, 
London. 


17th October, 1888. 


14,890. Inons and Pirates for Boots and Sxoes, J 
Pearson, Huncoat. 

14,891. Canteens, J. J. Mason, Lincoln. 

14,892. Locxine Nuts, A. T. Tucker, London. 

14,893. Cooxine, F. Wynne, London. 

14,894. CapsuLe for Borties, W. Wright and F. J. P. 
Reed, Plymouth. 

14,895. Hotper for Rippon Book-markers, W. U. 
Coates, Falfield. 

14,896. Apparatus for Pusiic AMUSEMENT, A. Frankish, 
Thetford. 

14,897. Prevention of AccrpENTAL Poisonrna, F. §. 
King, Limerick. 

14,898. VenicLe for use of CHILDREN, J. L. Garsed, 
Halifax. 

14,899. MEAT-HASTENER and FirRE-scREEN, G. Wilkins, 

irmingham. 

14,900. Atracuinc Door Kyoss to their Spinpies, 
T. R. Paxton, Burton. 

14,901. Exvecrric Heat and Fire Derecrer TEst 
Boarp, B. A. Dougherty, London. 

2. Lirepoats, R. E, Ellis and P. McAlister, 


Ow. 
14,903. Ink-pots, &c., J. Heywood, Wotton-under- 


ge. 

14,904. CLeantnc Macuine Cuarns, C. P. Byrne and 
F. Haisman, London. 

14,905. ATHLETIC SHogs, W. H. Stevens, Leicester. 

14,906. Sprxntinc and Dovsiine Corton, &c., J. Seed, 


Preston. 

14,907. Game, H. G. Barnacle, Cheshire. 

14,908. Cains, J. Morton, Aston. 

14,909. Finisninc Imrration PiusHes, H. A. Foster, 
Halifax. 

14,910. Exvecrricat Inpuction Corrs, 8. A. Lovick, 


erby. 
14,911. Appiiance for Lirtinc Sunken Surps, J. 
Broady, Hull. 
14,912. Umpretias, M. E. Taylor and F. T. Schmidt, 
Bradford. 
14,913. Arracninc Heets to Boots, M. H. Pearson 
and C. Bennion, London. 
14,914. Picks, J. Mitchell and J. W. Ogden, 
argate. 
14,915. Tues, W. Pilkington, C. T. Bishop, and A. 
Brownsword, London. 
14,916. Force Hammer Hetves, D. Smith, Wolver- 
hampton. 
— Musicat Instruments, P. Lochmann, Lon- 
on. 
14,918. ReavuLatinc Cock for Liquips, F. Westmeyer, 
mdon. 
14,919. Facititatinc Escape from Fire, 8, Wickens, 


mdon. 

14,920. Apvertisine, C. T. Bull and F. W. Lashmar, 
Lond 

14,921. 
oaks, 

14,922. Protectinc Purses CARRIED in the Hann, H. 
J. Salmon, London. 

14,923. Wasnine, &c., Macuines, J. and E. Renson, 
London 


on. 
Cuttinc Hay or Straw, A. O. Pearch, Seven- 





14,924. INCANDESCENT 
London 


14,925. Purirication of Coat Gas, W. T. Walker, 
London 


Evecrric Lamp, BE. Bihm, 


14,926. EXTINGUISHING Fire, J, Turner and H, Baines, 


mdon. 
927. Stoprers for Borries, &c., W. 8. Lockhart, 
Lond 


14,928. 


14, 

on, 

Supptyinc Water to Borers, J. Gilmour, 
iw. 

14,929. SappLes of Tricycies, &c., J. A. Lamplugh, 
London. 

14,930, Macninery for Makino Fasrics, C. H. Pugh, 

London. 

. = Feep-wateR Heatina Apparatus, E. Paul, 

ve’ 


ll. 

14,932. a Exectrric Lamps, 8. W. Maquay, 
London. 

14,933. Cuitpren’s Toy Carriaces, &c., F. H. Ayres, 

ndon. 

14,934. Horsesnoes, C. Sheather, London, 

14,935. MountiInc ADVERTISEMENTS, T. J. Dewick, 
London. 

14,936. VeLocirepes, J. Donkin, London. 

14,937. Makino Sueet-metat, E, Norton and J. G. 
Hodgson, London. 

14,988. Fans, H. A. Baeder, London. 

14,939. Consumine Smoke in Furnaces, E. D, Tovee, 


ondon. 
ae for Puzzie Game, W. Northorpe, 
ndon. 

14,941. EvecrricaL Prevention of BuroLariss, A 
Gauge, London. 

14,942. Loom for Domestic Purposes, G. K. Gordon, 
London. 

14,943. Loca.isinc Sounp-propucine InsTRUMENTS, C. 

. M. de Goyon, London, 

14,944. Preservine Metratuic Surraces, E, Edwards. 
—(H. E. D. Bourdin, France.) 

14,945. Supstirute for Correr, E. Edwards.— (J. 
Lapeyrére, France.) 

14,946, Recenerative Gas Furnaces, I. Beardmore, 
Glasgow. 

14,917. Recenerative Gas Furnaces, I, Beardmore, 
Glasgow. 

14,948. Puoro-printina, E. C, J. Devis, Glasgow. 

14,949. Huskinc and Cieanina Rice, B. C. Schu- 
macher, London. 

14,950. AuToMATICALLY Mixino Four, &c., C, Le Mée, 
London. 


18th October, 1888. 


14,951. Deck Water Deivery Ports, W. 8. Melville, 
mdon. 
14.952. Water Gavoces for Borters, J. Dewrance and 
G. H. Wall, London. 
uagee Removinc Sun Freckies, M. P. Boate, 
r 


14,954. "Horsesuoss, J. Kennedy, Leeds. 
14,955. Wire Pvzzce, C. Priestland, Birmingham. 
14,956, Compinep Latca and Bo.t, A. H. Bremner, 


ow. 

14,957. Sasn and Casement Fasteners, T. Sanders, 
Birmingham. 

14,958. Sotrp Rivo for Furniture Castors, T. Powis, 


Aston. 
— Cases of Pranorortes, J. G. Murdoch, jun., 
ndon. 
14,960. Suutties of Looms, A. Sowden.—(P. Scherce, 
Germany.) 
14,961. Hert Comp for Knittinc Macaines, J. Clegg, 
Leed: 


8. 
14,962. Pnospsorvs, J. B. Readman, Edinburgh. 
14,963. Evecrric Beuus, E. Cox-Walker and A. A. C. 
Swinton, London. 
14,964. Sparcinc Masn-tun “ Goons,” J. H. Wheeler, 
Bristol. ; 
14,965. Makinc ALcono ic Liquors more WHOLESOME, 
E. A. B. Beaumont, Brighton. 
14,966. ApmitTinec Steam to CyLinpers, P. Harvey and 
W. Harris, Stockton-on-Tees. 
14,967. NavicasLe Battoons, J. L. Ball and F., Ball, 
Bradford. 
14,968. ooo S.ipinc Sasues of Winpows, W. 
. erton. 
14,969. ApverTisine, E. Gorrill, Manchester. 
14,970. PorTaBLe ComBrnaTion INGLENOOK, {F. Praill, 


ndon 
14, wl Heater and Steam Generator, 0, Zweist, 
maon. 

14,972. Tr1p Hamers, A. Hartley, Sheffield. 

14,978. Muves for Sprnnina Fipres, J. Richmond and 
J. Benson, London. 

14,974. Paper Wrappers, C: J. H. Wilton, London. 

14,975. Sieerers for Rairs, W. Firth, London. 

14,976. Exorves, C. Glover, London. 

14,977. Caustic ALKaLiges, H. H. Leigh .—(F. 7. 
Somiguiéres, -—.) 

14,978. Biottine, &c., Book, R. ‘e London. 

14,979. Evecrrica, Brake, R. R. Hutchinson, Lon- 


ion. 

14,980. WixpLasses, Hosts, &c., R. R. Hutchinson, 
London. 

14,981. Priytinc Macuinery, R. R. Hutchinson, 
Lond 


on. 
14,982. Oprgratina TurntaB_es, R, R. Hutchinson, 
London 


14,983, SusrENDED Raitways, R. R. Hutchinson, 
mdon. 
14,984. Rotatinc Hypro-extractors, R. R. Hutchin- 
son, London. 
14,985. Pie Drivinc Macuriynery, R. R. Hutchinson, 
London. 
14,986. Appityinc Evectricity, R. R. Hutchinson, 
mdon. 
14,987. Fans, Arn Prope.vers, &c., R. R. Hutchinson, 
on. 
14,988. MasHers and Mixers, R. R.. Hutchinson, 
ndon. 
14,989. Sreerinc Apparatus, R. R. Hutchinson, 
mdon. 
14,990. Grass Mosaic Work, J. Colton and J. H. 
Lambert, Glasgow. 
14,991. Nuse-sacs for Horses, &c., J. F. Davies, 
mdon. 
14,992. FirecicHTers, J. Strick, London. 
14,993. Metatuic Tubes for Fire-Boxes, J. Shepherd, 
London. 
14,994. Seats for Cuarrs, A. J. Boult.—(R. Fonol- 


losa, ——. 

14,995. ATTtacHMENTS for Coat Cotiars, &c., T. Levy, 
Liverpoo 

14,996. Hincinc of CLoTrHes-Horses, &., T. Lewis, 
London. 

14,997. Fires, W. Lockwood, Liverpool. 

14,998. Cutmney Fives, A. Rost, London, 

14,999. Hat Banps, J. Hewett, Basingstoke. 

15,000. Dryina Woo. Tops, &c., F. Rhodes, Hudders- 
field. 

15,001. Sriont-reep LusRIcaTor, 
Huddersfield. 

15,002. Smoxino Pires and CicaReTTe Horpers, A. C. 
Towers, London. 

15,003. Aeriat Locomotion, H. Balleni, Glasgow. 

15,004. Errervescent or AERATED Liquips, F. A. 
Reihlen, London. 

15,005. Barrets, G. A. Oncken, London. 

15,006. TREATMENT of Pyrites, &c., L. L. Labois, 
London. 

15,007. Apparatus for DistnFectTino Sewers, J. Arnold, 
London. 

15,008. Arc Lamps, J. Fyfe, London. 

15,009. Lamps, T. A. Greene, London. 

15,010. Looms, A. G. Fox and J. E, Ashton, Manches- 


G. H. Kendal, 


ter. 

15,011. Heatine and VentiLatinc, H. F. von Rosler- 
stamm, London. 

15,012, Seatine EnveLopes, --. Catty and J. Dobson, 
London. 

15,013. Drawino Liquips from Tanks, &c., 8. Briggs, 


mdon. 
15,014. Makinc Cases or Packaces, G, W, Share, 
London. 





SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette, 


385,706. Kwire-suarrener, W. EB. Ginn, Woodberry, 

ont = —?. on 1888, 

aim.—(1) In a knife-s er, a base or stan 

sovided with 0 kuife-ciot, tnd’ & eosieah or bn 
or the stone, in combination with the centrally. 
arranged spring, operating substantially as described, 
(2) The knife sharpener stand provided with the hori- 
zontal knife-slot and the socket for the stone located 
above said knife-slot, substantially as described. (3) 
The knife sharpener stand provided with the socket 
for the stone, and the knife-slot crossing the lower 
end of said socket, in combination with the centrally. 
arranged spring for upholding the edge of the knife in 
contact with the stone, substantially as described, (4) 


385,706 





The knife-sharpener stand provided with the knife- 
slot and the socket for the stone, in combination with 
the spring D, and means, substantially as described, 
for uniting said stand to a support, substantially as 
specified. (5) The combination, with the perforated 
base or stand A, having the knife-slot C ¢ and the 
cylindrical socket a? a?, of the stone E and the spring 
D, arranged and operating substantially as described, 
385,749. Process or Castine Incots, C. C. Currier: 
Newark, N.J.—Filed January 14th, 1888. 

Claim.—The process of casting steel ingots, which 
consists in arranging a heated feeder loosely in the 
mouth of a mould, pouring melted steel into and 


(3e5740) 
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through said feeder into the mould, and continuing 
the pouring until the steel lifts the said feeder to a 
point which is determined by the quantity of metal 
in the crucible or ladle. 


385,784. Macuine For Routine Wire Nalts, A. @. 


Wilkins, Meadville, Pa. — Filed January 18th, 
1888. 
Claim.—In a nail hine, the bination, with 





two rollers or discs, each having a series of continuous 
circumferential grooves, and a series of longitudinal 
slots, of bars located in said slots, each bar having a 
series of excavations or depressions therein registering 
with the grooves and constituting point-forming dies, 
substantially as set forth. A nail machine having in 


combination two revolving rolls that are in contact 


[385.784] 














and rotate toward each other, these rolls having 
grooves in their surface which are adapted to compress 
wire fed thereto from a continuous coil to produce the 
body of a nail, and also provided with dies which 
extend lengthwise of the rolls, so as to register in 
pairs, the dies being excavated to form a conical point 
on a wire nail, and also act in conjunction with 
heading recesses made in the grooves of the rolls, so 
as to cut off a nail from the wire coil after a head has 
been formed on it. 
385,801. Macuine ror Screw-THREADING Wire, L. 
Goddu, Winchester.— Filed November 29th, 1888. 
Claim.—The feed rolls, the wire guide, and the 
clamping rolls grooved to fit the thread cut into the 
wire, combined with the guide B, the rotating sleeve 








having a head and the two attached diagonally-set 
cutters arranged at opposite sides of the wire and dia- 


metrically opposite each other, to operate substantially 
as described. ore 
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FOTHERGILL’S SYSTEM OF FORCED DRAUGHT, 
S.S. HILDA. 


For many years the advantages of forced draught 
have occupied the minds and the talents of engineers and 
inventors in a greater or lesser degree. Patent after 
atent has been taken out, system upon system has been 
tried, and yet, in the mercantile marine at least, we 
have not very materially advanced; and it is more than 
doubtful whether the systems in use in her Majesty’s or 





other navies have given unqualified satisfaction. The 


in foreign and expensive ports; for not only is coal 
necessarily dearer and more dear, as we get further away 
from England to the East, per nominal ton, but the ship- 
owner finds that he gets fewer and fewer hundredweights 
tothe ton. Again, the less coal is burned the less 
need for a large number of men; and no doubt where an 
economy to the extent we mention is effected, one fire- 
man or one trimmer can be dispensed with. There are 
many details in this question of coal economy, and few 
beyond the office can tellin how many ways it affects a 
vessel as to her paying power, 
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deena on the open stokehole closed ashpit system. At 
the Birmingham meeting of the British Association held 
in 1886, and again at the March meeting this year of the 
Institution of Naval Architects, Mr. Fothergill read 
papers on his particular system of forced draught, in 
which he went into the whole theory of the question, and 
as far into the practice as he at the time could. Before 
describing what we saw on board the s.s. Hilda, we may 
notice what Mr. Fothergill elaims as the advantages of 
forced draught. He points out in his papers that for the 
theoretical chemical combustion of ub. of coal, 10°7 lb, 
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conditions existing, and the cbjects in view in the mer- 
cantile marine, which render the adoption of forced 
draught desirable, are so entirely different from those ob- 
taining in the navies of the world, that no sort of compari- 


FORCED DRAUGHT APPLIANCES, 8.€. OLYMPIA. 


In 1884 Messrs. Herskind and Woods, shipowners, of 
West Hartlepool, adopted forced draught on board one of 
the vessels of their fleet called the Marmora, the system 
being applied by Mr. Fothergill. Elaborate notes and ex- 


son can be made between them. Everything in the mer- | periments were made as to its advantage derived on board 


cantile marine is reduced to a commercial basis; and before | this ship; and data were supplied after each voyage to the | 
any new thing is adopted it must be clearly shown that owners, who worked out the whole question from a pounds- | 


it will mean pounds, shillings, and pence in the pockets | 
of shareholders; so that no system of forced draught | 
which does not meet this requirement is at all likely to 
be even considered. He, is the best managing owner, who, | 
marching with the times, sees where economy can best | 
be practised, and promptly introduces into his ships the 
newest means of arriving at this result. In the great 
ocean liners, where speed is the first consideration, of 
course everything must be sacrificed to obtain it. Economy 
counts for little, and if the lives of engines or boilers, or 
— machinery are greatly shortened, it cannot be 
elped. The extra knots must be obtained, or the vessel 
will lose her reputation; and when her character for speed 
or comfort is assailed, in many lines and in many cases, her 
occupation is gone. But in that vast section of the 
mercantile marine represented by the cargo steamer a 
knot or two beyond the generally adopted speed of 
eight and a-half or nine knots, more or less, is of little 
consequence, compared to the advantage offered by a 
saving in the monthly workin —- of the ship, or 
another year or two of g life in the boilers or 
machinery ; and we do not require to look far to see how 
wise the cargo-steamer managing owners are, when we 
find that they pay their shareholders a much greater per- 
centage than the directors of the great ocean lines can 
ever hope to do. The tripling of their old compound 
engines caused a large outlay of capital; but when the 
cargo steamship owners saw that the doing of it meant a 
monthly economy which would amply repay the expendi- 
ture the money was quickly forthcoming; and now, 
though hard times have just been safely weathered, 
when money was very scarce for years, the great majority 
of the cargo steamers are being driven by triple engines, 
and all new ships are being fitted with the primarily 
more eipiedee, Oe ultimately cheaper machinery. In 
smaller things it is as in greater. A more expensive 
lubricator which saves oil while efficiently effecting its 
purpose is at once adopted, if it means money, however 
small, to the shareholders; a reducing valve which will 
work well without letting the pressure rise is promptly 
adopted, though more expensive than the one it displaces ; 
and a system of forced draught which can honestly be 
proved to effect a saving in coal consumption without 
prejudicially affecting the boilers, requires only to be 
well known to be generally adopted. The many and 
various advantages of a saving in coal per voyage are too 
well-known to need mention in detail. On a thirty- 
day voyage, during which, say, an economy of coal con- 
sumption of 10 per cent. is effected, on, say, a consump- 
tion of twenty tons, will mean that an additional 





uantity of cargo equal to sixty tons may be carried, or 
the shipowner may be saved buying this quantity of coal 


shillings-and-pence-point of view, for more than a year. 
The conclusion at which they then arrived was that a 
material economy had been effected, and they deter- 
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mined to go still deeper into the matter. In 1885 a 
second steamer was fitted, and again with a result all in 
favour of forced draught. Since then Messrs. Herskind 
and Woods have become so satisfied of the advantage they 
have gained, and the economy they have been enabled to 
secure, that eight of their fleet are now fitted; that seven 
more will be fitted as time and hard work allows, and that 
of their steamers now being built seven more are being 
fitted with forced draught gear. By next summer, in all 
probability, this firm of managing owners alone will have 
a fleet at sea of twenty-two vessels all fitted with forced 
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of air are required, while in the ordinary marine boiler 
under natural draught, 201b. to 241b. must be supplied. 
This enormous excess reduces the temperature of the 
furnace, and in leaving the boiler carries away with it a 
percentage of heat equal to one-fifth. If this supply is 
restricted the result is worse, for unless a large excess is 
provided for the dilution of the gases, the chemical union 
| of the oxygen with the carbon necessary to the produc- 
tion of carbonic acid cannot be effected, and carbonic 
|oxide is formed when only 4400 units of heat are 
|evolved from 1 Ib. of coal, instead of 14,500 units by 
the formation of carbonic acid. The element of time 
also is of very paramount importance; and taking the 
velocity of the gases under ordinary natural draught con- 
ditions at 40ft. per second, it is clear that not only can the 
heat not be transmitted to the boiler, but it is impossible 
that that union of the gases necessary to produce perfect 
combustion can take place while they are passing through 
the very short distance from the furnace to the entrance 
to the tubes. There is no doubt that if we can prolong 
the time during which the gases remain in the combustion 
chambers, without interfering with the supply of air to 
the furnaces, we shall have made a stride in the right 
direction. As the air enters the fire from the ashpit, its 
oxygen combines with the incandescent fuel, generating 
great heat in the formation of carbonic acid. This, in 
passing a gan through the glowing coke, takes up an 
additional portion of carbon, producing carbonic oxide 
with a very considerable reduction of temperature. If 
the oxide thus produced cannot find and unite with 
another portion of oxygen before it enters the tubes, it 
escapes to the atmosphere, and we sacrifice an enormous 
percentage—over half—of the heating power. It is most 
important, not only that the required quantity of air 
should be supplied to the furnaces, but that this air should 
be distributed in the very best ible manner, and thus 
secure advantages impossible with natural draught. When 
the air is forcibly brought into contact with the incandes- 
cent fuel and heated gases, the oxygen more readily unites 
with the carbon, and by the regulation of the funnel 
damper the velocity of the gases may be reduced to a 
minimum, the oxygen and the carbon brought into close 
contact, and time be permitted for their union and for the 
better transmission of heat to the boiler. 

A glance at the accompanying drawings will make the 
general arrangement clear to our readers, A fan, capable 
of supplying the desired quantity of air, with its driving 
engine, is placed in some convenient position in the 
engine-room, under the eye of the engineer. From the 
delivery of the fan a main casing runs to the fronts of 
| the boilers, and a small branch runs from the main across 
| the backs of the boilers. Where the smaller casing or pipe 
| joins the larger,an adjustable scoop is fitted insidethelarger 
| one, so as to deflect a proportion of the air, which can be 
| regulated at will, into the smaller Pipe, and the air from 
| the smaller pipe or casing is passed directly through the 
backs of the boilers into the combustion chambers. The 
| main casing runs across the fronts of the boilers, and is so 
| constructed in sections that it can readily be taken down 
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to allow of the boiler being examined under it; but, as 
may be seen in the engraving, the air casing occupies little 
more space than the ordinary furnace fronts, and can be 
quite as easily taken down, it being only necessary to 
remove the joining plates marked C in the engraving. 
The air from the fan is forced along the casing, and is 
admitted directly under the line of fire-bars through the 
gridiron valves marked E, and shown dotted in front of 
each furnace. When it becomes necessary to open the 
fire doors for firing, cleaning, or any other purposes, 
it is desirable to shut off the draught, and for this 
purpose the latch of the fire-door is fixed to, and actuates 
the gridiron valves controlling the air supply. When the 
latch A is pulled or knocked back against the stop, the 
lever on the same spindle as the latch causes the 
valve to close, and obviate the danger of the outrush 
of hot gases and flame. The door itself is of the ordinary 
type, and the arrangement does not in any sense interfere 
with the usual practice or style of stoking. For the 
purpose of stirring up or slicing the fires, a small opening 
with a little swing plate cover is provided in the furnace 
door, so that when this operation becomes necessary it can 
be performed without involving a rush of cold air through 
the open furnace door. The gridiron valves split up and 
distribute the supply of air in an equal manner all over 
the surface of the fire-grate, and so cause the avoidance of 
that rush of air through the thinnest parts of the fire, 
which must occur with either natural draught or with 
forced draught when carried out under the closed stoke- 
hole system. The arrangement of the air casings across 
the front of the boilers in no way interferes with access to 
the ashpits, the fronts of which are closed by the doors 
marked Bin the engraving. At the back ends of the ash- 
pits there is fit a special arrangement of air boxes, 
perforated with small holes for the admission of air under 
the bridges, and through these boxes the quantity of air 
admitted can be regulated at will by means of a perforated 
slide, easily adjusted from the stokehole. Whenever it 
is necessary to rake out the ashes from the bottoms 
cf the combustion chambers, the boxes can be easily and at 
once withdrawn by means of an ordinary firing rake. At 
the end of the fire-grate is placed the usual brick bridge, 
and behind this there is placedadefiector H, which prevents 
the gases and flame from rushing at once up into the tubes. 
Thisdefiectorcauses the gasesto beat down intothe bottom of 
the combustion chamber, and so to utilise a valuableamount 
of heating surface hitherto of little account with natural 
draught. The deflector is made of any handy bit of 
scrap plate which may have been found lying about, and 
which can be cut up into the necessary size. In the 
earlier stages of Mr. Fothergill’s experience he found 
some difficulty with this deflector. Various cements on 
cast and wrought iron plates were tried ; asbestos screens 
were also used ; then fire-bricks were specially made, but 
it was found necessary to make them too thick, and this 
led to inconvenience; so that in the end common scrap 
plates were adopted, and these are now just hung up in 
place and simply allowed to burn away. It is found by 
experience that these plates last about five weeks, and 
when burned they can be quickly replaced at a trivial cost. 
The air which is driven directly into the combustion 
chamber through the air pipe at the back, passes through 
the water space of the boiler there situated by means of 
a screwed tube. Over the orifice of this tube, at its inner 
end, is fixed a cast iron distributing box, which is fitted 
with a large number of small perforations, and which is 
indicated at K in the drawing. These distributing boxes 
in the combustion chambers do not suffer at all from the 
action of the fire, and not only has it not been found 
necessary to renew one of them in any of the boats, but 
the hard edges of the holes, and of the corners of the 
casting when new, are still as strongly marked as then. 
This can readily be seen because the air tubes leading to 
the back ends are fitted with round glasses for observa- 
tion, opposite to each combustion chamber tube, and by 
means of these little glasses in the engine-room the engi- 
neer in charge is enabled to observe the colour and bril- 
liancy of each fire, and so to control the furnace or regu- 
late the air supply from the fan. The air pressure, when 
it leaves the fan, is from 3in. to 3}in., and this will repre- 
sent a water-gauge pressure in the ashpits of from ‘din. to 
‘7in., depending on the condition of the fires; a certain 
quantity of the air from the fans is sent through the back 
casing into the combustion chambers, and this quantity 
is controlled by the position of the scoop in the main 
casing, by the position of the small valves situated 
in the cast iron connecting pipe between the back 
casing and the boiler, and by the size of the casing itself. 
As the gases leave the fire and pass over the bridge they 
are turned downwards by the deflector, and the air from 
the back casing, rushing with great velocity through the 
perforated plates in small streams, commingles and unites 
with the gases most effectively; the additional quantity 
of oxygen required is admitted, and combustion is com- 
pleted. With a system of forced draught which is able 
to supply a definite quantity of air per square foot of 
grate surface a shorter grate can naturally be used; the 
gases having a greater distance to travel after passing the 
bridge are much longer within a field in which they get 
mixed up, and therefore also the combustion is improved ; 
the fires being shorter require less labour to stoke, and 
when requiring to be cleaned that operation can be 
performed more quickly and more efficiently. Indeed, 
we must not lose sight of the great advantage gained by 
the use of such a system of forced draught when clean- 
ing fires. Every marine engineer knows the pain and 
grief it is to him to see the pressure on the gauge 
gradually falling was this very necessary work is in 
operation, when working under ordinary natural draught 
conditions, and he will rejoice to find when the forced 
draught system is fitted to his boilers that the steam does 
not fall at all; for as the draught is shut off from the 
furnace which is being cleaned, it increases proportion- 
ately in the others. Then the furnace being so small 
can be quickly cleaned, and, when cleaned, the forced 
draught soon burns up the new fire again, and leaves 
it ready to take its own share of steam making. 





Another view of the advantages of forced draught is 
that steam can be maintained under all conditions of 
weather or quality of coal. The writer has had con- 
siderable experience of steaming during several summers 
amidst the islands of the Grecian Archipelago, and also 
through the Red Sea, and he can ee <A point out the 
difficulty of getting along at anything like a fair speed 
when there was not a breath of air to cause a draught 
which would burn the atrocious compound supplied to the 
ships in which he sailed, which compound was humorously 
known under the broad general name of coal. It is well 
at all times to consider the comfort of the engineer and 
his men when running what may be called hot voyages, 
and if the adoption of forced draught meant little more 
than considerably reduced work for the stokers, in 
a cool stokehole, and a constant supply of air passing 
through the engine-room at a rate of, say, 10,000 cubic 
feet per minute during an Indian or summer Mediter- 
ranean voyage, it would repay to the shipowner the 
very small expenditure of fitting it in the additional 
care which his machinery would receive at the hands of 
his engineers and stokers. 

The steamers belonging to Messrs. Herskind and Woods 
are engaged in the Spanish ore, the usual Mediterranean, 
and the Indian trades, the smaller boats being employed in 
the first, and the largest size vessels for work beyond the 
Suez Canal, while the boats of from 2000 to 3000 tons 
carrying capacity are engaged in the Mediterranean and 
Black Sea trades. During a trip from Hartlepool to 
Dover on board the s.s. Hilda, one of the Mediterranean 
boats, we were afforded an opportunity of examining 
closely the working of the system of forced draught 
therein adopted ; and as we were allowed every oppor- 
tunity of seeing all the logs, coal returns, office reports, 
and other papers, and of making extracts from them, 
before leaving for this trip, the results and figures ob- 
tained are trustworthy. The Hilda is a cargo steamer of 
some 2500 tons carrying capacity, was built about seven 
years ago by Messrs. William Gray and Co., of West 
Hartlepool, and engined by Messrs. T. Richardson and 
Sons. Owing to being busily engaged in her carrying 
work during the last couple of years, time has not yet 
been found to triple the engines, so that she is still being 
driven by a pair of very fine compound engines having 
cylinders of 33in. and 6lin. diameter respectively, 
with a stroke of 33in. Until the beginning of this 
year natural draught only had been used for the 
fires, but an opportunity having occurred for a week 
or two rest about Christmas-time last year, the owners, 
profiting by their experience of the advantages gained 
by the forced clue 74 application to others of their 
steamers, had it then applied to the Hilda, which has 
since repaid them for their outlay in increased economy 
of coal consumption. We left Hartlepool in very 
fine weather, and had a fine run to Dover, the sea being 
quite calm all the way, and of course the speed of the 
vessel was, on this part of the run, more satisfactory than 
might be looked for in the Channel or in the Bay of 
Biscay. It may, however, be pointed out that all the 
figures and data supplied by the owners and engineers as 
to the mean speed and coal consumption of the vessel are 
based on the calculation of the whole time into the whole 
distance, and the whole coal consumption divided by the 
number of days’ steaming, and therefore a thoroughly 
trustworthy general result is obtained of the entire run. 
The forced draught arrangement on board the Hilda is 
similar in all respects to that shown in the engraving, save 
only that each boiler of the Hilda has two furnaces, and not 
three. The engraving shows the arrangement on board 
the Olympia, the last steamer of the company to which it 
has been applied. In a comfortable little corner in the 
Hilda’s engine-room the fan, with its engine, is fixed, 
and its presence, as far as noise is concerned, is absolutely 
unnoticeable, for when running at a speed of between 
400 and 500 revolutions the fan and engine are both 
soundiess. Mr. Fothergill tells us he experienced much 
difficulty before he arrived at the present eminently satis- 
factory fan and engine combination. He had previously 
tried various kinds of engines, driving the fan by means of 
grooved pulleys with cotton ropes, by means of leather 
belts, ol by friction gear; but all were found more or 
less unsatisfactory until he adopted Chandler’s combina- 
tion of high-speed engine and fan driving direct. This 
combination is manufactured by Mr. F. D. Bunstead, of 
Hednesford. The piston is single-acting, only taking steam 
on the top. The whole of the engine working parts are 
enclosed in an oil bath, and, as practically no waste 
can take place, the engine runs with about half a pint of 
oil introduced into the bath every twenty-four hours, and 
really requires no attention beyond that, doing its work 
silently and most efficiently, during many voyages being 
called upon to run from seventeen to twenty days without 
stopping or easing. There is nothing unusual about the 
casing, except that it is built up of steel plates, and is 
unusually strong and rigid. As will be seen, the blades 
are secu on to a turned steel disc, which is held 
between two cast flanges keyed on toa steel spindle and 
engine crank shaft. The bearing of the engine projects 
into the fan, as does the outside bearing, and thus makes 
a very rigid support to take the weight of the revolving 
fan ; the bearings are of great length and large diameter 
to stand the gyrastatic action which occurs in a heavy 
sea on board ship. The blades are roughly shown in the 
accompanying illustration to be somewhat of an S-shape; 
the inner portion of the blades, ze. the nearest the 
spindle, have their edges presented in the direction of 
rotation, and thus offer no flat resisting surface to the 
entering air. The air is thus scooped up, and attains an 
increasing velocity as it approaches the blade tips. It is 
claimed that this form of blade avoids the churning 
action, the air slipping at once up the greatly inclined 
‘send of the blades instead of being impelled round in 
ront of the blades when it first enterathe fan. Another 
feature in the blades is that they are not at any point 
at right angles to the centre line of the fan, 
the outside edges being in advance of the edges 
nearest to the centre disc. This» gives them a 





separate drawing action, independent of the suc- 
tion caused by the centrifugal force of the air, 
The air casings are all fitted with sliding doors, so 
that observations may be made as to the speed 
of air, &c., and in the stokehole means are supplied for 
testing with portable gauges the water pressure in the 
ashpits and in the air casings. In the engine-room per- 
manent ganges are fitted to the casings, so that the 
engineer in charge can note them at any moment. A 
gauge for registering the temperature of the gases in the 
unnel is fixed just above the air casing of the funvel on 
deck, for it is of considerable importance that frequent 
observation should there be made, as experience has shown 
that, to be the best guide as to the air supply and to the 
efficiency of grate area. There are many common errors 
as to the funnel temperature, one of which is that a high 
temperature therein a a considerable loss of heat in 
the furnaces; but this does not by any means necessarily 
follow, for if the combustion below is imperfect, a 
large proportion of the gases passes away unconsumed, 
with the effect of lowering the funnel temperature; but, on 
the other hand, when the gases become thoroughly con- 
sumed, a much larger amount of heat is generated, and 
though the funnel temperature may be higher, yet a very 
much larger relative proportion of heat gets into the 
boiler to perform useful work. The temperature in a 
furnace in which incomplete combustion is taking place— 
that is, in which a proportion of the gases passes away in 
the form of carbonic oxide, may be, say, 2000 dey. and the 
funnel temperature 550 deg. If the combustion is then 
completed, and the carbonic oxide becomes carbonic acid, 
the furnace temperature wiil rise to, say, 3500 deg., and 
that of the funnel to from 800 to 1000 deg. The instru- 
ments used on board the Hilda for registering the funnel 
temperature is Murrie’s thermometer, a very trustworthy 
instrument graduated up to 800 deg. After the change 
from natural to forced draught was made on board thisship, 
the grate area was very considerably reduced from its ori- 
ginal 6ft., the length of furnace being now, after some expe- 
riments have been made, fixed at 3ft. Gin. The fire-bars are 
the full length of the grate,and are made deep and narrow ; 
they are about fin. broad and about 8in. deep. Originally 
they were rivetted together in threes, as it was feared 
that they would be liable to bend or cul. Asa matter of 
fact, however, this was found to be quite unnecessary, and 
the bars are now put in singly. One set of bars has 
served on board the Hilda for nine months, in fact, since 
the forced draught system was applied. In other ships of 
the company having forced draught applied, the bars have 
lasted unimpaired for eighteen months. In an ordinary 
way renewal would have been necessary three times during 
the eighteen months. 
During the run, which occupied twenty-nine hours from 


the entrance to the Hartlepools till the vessel stopped off 


the Admiralty pier at Dover, frequent observations were 
made as to the action of the draught, diagrams were 
taken and the coal consumption noted, and all were 
carefully tabulated. The pair of diagrams we give 
was taken indiscriminately from a number, and are very 
fair examplesof the whole. ‘The particulars are as follows :— 
s.s. Hilda, date October 15th, 1888: Hour, noon ; weather, 
fine and calm. 


17ft. Sin, aft 
Draught ... ; a { 16ft. Sin. forward 
GE fae and es Oe” ee a 
Cylinder diameters .. «. 33in, and 6lin, 
Oe ae 
Boller pressure ... ... «... .. «. Sia 
CT ss, ace ceed: - ape! ses: ~ np, 


Throttle valve te 
1.H.P. high pressure... ... ... ... 2 
1.H.P. low pressure ... ... ... ... 3T8 
1.H.P. combined .., iy 
Coal consumption... 

Class of coal... ... ... 
Lbs, coal per I.H.P. ... 


Steam was maintained without any trouble at all, and 
fires were cleaned when necessary without any fall of 
pressure. It was to be remarked that the firemen did 
not make any great work of cleaning a fire, simply 
pulling out any bit of clinker they might notice when 
stoking, and leaving but little to do in the way of clean- 
ing when the regular time came round for that operation. 
The firemen speak very favourably of the forced draught 
system from their point of view, and the same men have 
now made several voyages in the Hilda, a rather unusual 
thing for this class. 

The particulars of the forced draught taken at 4 p.m., 
October 14th, and at 4 p.w., October 15th, are :— 


full open 
302 


620 

11°77 tons per 24 hours 
Hutton Henry steam 
175 per H.P. per hour 


Diameter of fan ... ... ... ... 5S4éin. ... 5fin. 
Stroke ofengine ... ... ... ... 8hin. .. 8din. 
Diameter of cylinder ... .... .... 8in. a 
Revolutions of fan aos “orgie ee w. 455 
Water pressure atfan... ... ... 2*limn, ..,. 2°2in. 
Volume of air in main casing ... 870 ... 965 
Volume of air in back casing ... 2000 ... 2260 
Water pressure in ashpit, No.1 = ‘Sin. .. ‘6in,, ditty fie 
Water pressure in ashpit, No.2 ‘35in. ... ‘din. 
Water pressure in ashpit, No.3 ‘44in. =... *45ir, 
Water pressure in ashpit, No.4 = ‘Sin, ... ‘4ir. 
Boiler pressure... ... ... ... S84lb, ... 84)b, 
Area of main casing 5°25 sq. ft. — 
Area of back casing 48q. ft... — 
Furnace damper ... ... Zopen ... % open 
Temperature of funnel 600 deg. ... 615 deg. 


It will be noticed from the above how sensitive the 
arrangement is, and how an increase in speed of twenty 
revolutions of the fan on the second day’s running aug- 
mented all the figures of the observations, 

To show how the coal economy has been effected, 
and to what extent, we may refer to the system 
adopted in the office of the owners, and we are able 
to give the figures obtained, during twelve natural 
draught and four forced draught voyages, from this ship. 
At the termination of each voyage the chief engineer is 
obliged to fill up and send to the office a coal return, 
which shows the quantity of coal left on board after the 
last voyage, the quantity taken on board before beginning 
the voyage, the quantity received abroad, and the quan- 
tity remaining on board at the termination of the 
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voyage. This shows the total amount used for all 
purposes on board during the voyage, and from which, 
coal used for the donkey boiler, for raising steam in the 
main boilers, for fires when banked, and for moving the 
vessel into harbour, being deducted, the whole quan- 
tity of coal used for steaming purposes only re- 
mains. The number of hours steaming between each port 
during the run is also noted, and the whole number of 
days’ steaming into the tons used for steaming gives the 
fair daily consumption, in smooth waters or rough, in 
bad weather or good; then the number of hours into the 
whole distance of the voyage gives the average speed, and 
the mean indicated power into the coal consumption gives 
also a fair result, Of course it would be easy to get 
better results than these by weighing the coal over a 
watch or two on a fine day, and getting a good speed 
with a low consumption; but the result so obtained could 
give little satisfaction to the shipowner. It is quite 
out of the question for the engineer to mislead the office 
with these coal return forms to fill up, as each item ties 
the others, and if he alters one item to his advantage, it 
will react against him in another. 














CHANDLER'S FAN. 


The following figures obtained from the Hilda’s reports 
show the mean of twelve voyages with natural draught, 
and the mean of four voyages since fitted with forced 
draught arrangement :— 


Natural Draught. — Mean Result of Twelve Voyages. 


SOI 5 ia. xs ce ase case” cvs ctu: QE 
Number of days’ steaming ... 0. 2. 8. 22°38 
a ae mr me 
Consumption per day, steaming ... ... ... ... 13°39 
oa eae 
Total consumption—steaming ... 299° 87 


“i all purposes ... 326°58 


Forced Draught.—Mean Result of Four Voyages. 


Distance—miles  ... ... ... 4506°5 
Number of days’ steaming .. renee ae a 21°278 
OS ear eee ere 8°84 
Consumption per day, steaming ae ies bce 11°77 
a all purposes pee Ae aval eae eae 13°25 
Total consumption— steaming See 
> all purposes ... ... ... ... 281°95 


These tables, which have been well examined, therefore 
show a net result in favour of forced draught equal to 
12 per cent. With these facts before us there is little 
doubt that shipowners generally will soon be all alive 
to the advantages obtainable from a good system of forced 
draught, and will adopt it as soon as the prejudice has 
worn off which has been raised by many bungling 
attempts since John Ericsson first applied a fan to the 
Corsair nearly sixty years ago. 








THE BARTON AQUEDUCT AND THE 
MANCHESTER SHIP CANAL. 


Barton Aquepvct, the subject of our illustration, is so 
familiar to most engineers, and especially to those practising in 
the North of England, that we at first hesitated to give ita 
place in our pages. On further consideration, however, it 
seemed only right that so great a masterpiece of one who may 
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truly be ranked in the forefront of England’s greatest engineers 
should find a permanent record in the scientific literature of our 
own day; and more especially now that this monument to 
uncultured talent is about to be destroyed and swept away for 
ever. Yet such is the irony of fate, that a work which in its 
day of completion was the subject of awe and admiration of 





BRINDLEY’S BARTON 


AQUEDUCT OF 


1760. 








kings and princes is now to give way and be abolished before } 
the yet more important undertaking which increased and | 
ever increasing population and commerce have rendered | 
desirable. We may therefore take a hasty glance at the | 
history of this early work. | 

In 1757 we find the then Duke of Bridgewater—at that 
time a youth of twenty-one—turning his attention to the | 
question of a waterway from the Worsley coalpits on his | 
Lancashire estate to Manchester. Naturally he first considered 
the powers obtained from Parliament by his father, who 
originated the idea. The powers conferred by his Bill had 
been allowed to lapse, but the young Duke obtained a new Bill 
in 1759, which practically followed the lines of that which his 
father had put before the House. 

The state of engineering schemes, as at that time laid before 
the Select Committees of the House, is, to our notion, simply 
appalling. Surveyors were not considered necessary, and levels 
were guessed at, or at best roughly sighted, by an ordinary 
spirit level; and so it came about that the first point which 
called for the Duke’s serious consideration, after the passing of 
the Bill, seems to have been the difficulty of crossing the river 
Irwell. Obviously, he reasoned with his steward, this is a case 
for locking down, step by step, from the Worsley reach to the 
ordinary level of the river, and then a corresponding rise on the 
other side, the total difference in level being about 39ft. 
But how serious will be the loss of time, and how great the 
additional cost in working the canal traffic? In this dilemma, 
Gilbert, his steward, bethought him of James Brindley, a young 
man of no education or position, but one who, thanks to native 
genius and application, had earned for himself a good local con- 
nection and reputation as an ingenious, honest, and hardworking 
millwright. The Duke must also have been prepossessed in 
favour of this unlettered genius, for he was at once invited to 
advise in this matter. After making an “ochilor servey,” 
Brindley advised the Duke to abandon the idea of locks altogether, 
and to carry the canal at one uniform level throughout. 
The proposition was so original and stupendous that we are 
almost surprised to find the Duke willing to listen to such a sug- 
gestion. But so great was his faith in Brindley that, in spite of | 
the formidable works entailed, the like of which had not been | 
seen in England before, we find he again introduced a Bill before | 
Parliament to extend his powers and enable him to construct | 
the present aqueduct. This Bill passed in 1760, and the work | 
was at once begun and actively pushed forward. The Duke had | 
no lack of councillors, who tried to dissuade him from persever- 
ing with Brindley’s “wild scheme,” as they styled it; but the | 
Duke was loyal to his engineer, and turned a deaf ear to their | 
arguments. At length, by his own desire, Brindley called in | 
another engineer to advise as to the scheme and report. What 
was his dismay when this consultative engineer, in his report to 
the Duke, referred to the proposed aqueduct in the following 
terms :—‘‘I have often heard of castles in the air, but never 
before saw where any of them were to be erected.” In spite, 
however, of all adverse criticism, the Duke authorised Brindley to 
proceed with the work, which was opened for traffic in July, 
1761. 

The Barton Aqueduct, as will be seen from our sketch, con- 
sists of three semicircular arches, the centre one having a span 
of 63ft. The total length of the aqueduct is about 200 yards 
and the average width twelve yards, A glance at the plan above 
will show that the Ship Canal contract includes the removal of | 
the whole of the three arches and the construction of a new | 
aqueduct on a slightly different line. The difference in level | 
between the Bridgewater Canal and the proposed shipway is 32ft., 


the level of the Bridgewater Canal being unaltered, and that of | 


the Ship Canal being 7ft. higher than the old level of the river. 
It will be easily understood that although a total height of 39ft. 
was quite sufficient for the old barge traffic navigating the 
Irwell, it would be quite impossible for seagoing vessels to pass. 
To meet this difficulty, Mr. Leader Williams, the engineer to | 
the Ship Canal Company, has designed a swinging caisson for 
the high level barge traffic, so arranged that when a vessel is | 
about to pass up or down the Ship Canal stops are lowered so as | 
to close each end of the canal and each end of the caisson. 
This being done, the caisson becomes practically a detached 
portion of the canal, and is readily turned on its centre, thus | 
leaving an uninterrupted shipway. Provision is also to be made | 
at each side of the new waterway for raising and lowering barges 
from and to the Ship Canal. For this purpose hydraulic lifts 
will be employed similar in principle to those in active use on | 
the Weaver in Cheshire, and also at Fontinettes in France, and | 
La Louviére in Belgium. At present, the contractor, Mr. T. A. 
Walker, has not begun the construction of the new aqueduct, | 
but the sections immediately above and below the bridge are 
being steadily pushed forward, and the scene on either side is 
one of great interest and activity. Our illustration to-day is 
from a photograph taken from the bridge carrying the high road 
over the Irwell, and looking up stream. We hope ere long to be 








able to give a view of the other face of the aqueduct, and alsoa 
sketch of the progress which will no doubt have been made with 
the new work before many months are passed 








THE THWAITE VERTICAL STEAM GENERATOR. 





In designing this new steam generator, Mr. B. H. Thwaite, who 
has patented it, has aimed, firstly, to obtain the maximum heat 
efficiency from the fuel; secondly, the complete prevention of 
smoke and consequently the prevention of the deposition of 


| carbon on the flue plate’s tubular heating surface ; thirdly, a high 
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THWAITE’S VERTICAL BOILER. 


rate of evaporation per superficial unit of heating surface ; 
fourthly, perfect circulation of the water, and freedom from 
calcareous deposition. 

Referring to the engraving representing a vertical section of this 
Thwaite steam generator, a is the gaseous fuel generator, fed 
with fuel from two side hoppers 6; the gas generated flows 
through an opening in the arch into the central combustion flue c, 
sufficiently capacious, and lined with refractory perforated tilesd, 
which, although preventing the cooling contact of the tube in flue 
plate, allows direct radiation through the perforations in the 
linings. The gaseous fuel is met at e with air that issues from 
recuperative pipes f, which pipes are heated by the 
of the gases, resulting from combustion, around them. The 
flame of combustion flows in close contact with the refractory 
lined central flue, the refractory lining becomes heated to 
incandescence, and all the carbon is maintained at a tempera- 
ture necessary for chemical action until complete oxidation 
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takes place, which should occur in the central combustion | desirable. Describe the difference, in principle and action, between 


flue. 

When the fuel in the gas generator is first lighted, the valve g 
is opened, allowing the heated gases to escape into chimney A, | 
until it becomes highly heated and an aspiratory action is 
established ; the valve g is then lowered, and the gases descend | 
on fluor through the tubes, as indicated by the arrows, to the 


| names of six divisions, 
| Parliament incorporated with the Public Health Act. 


irrigation and filtration. 

Public Health Acts and Revers Pollution Acts.—The Public Health 
Act is divided into several parts. State how many, and give the 
Give the titles of the several Acts of 
A local 
authority having undertaken to remove refuse, Xc., (a) state the 
provision of the Act dealing with their neglect of this duty ; ()) 


annular space i, when they pass over the recuperator tubes f | the number of days specified in the Act as involving a penalty ; 


before ascending through tubes / into the upper chamber / that | (c) the penalty incurred. 
divides the lower water-filled part of the steam generator from | 


the upper one and steam superheater m, the heated gases flow 
through the tubes 2 in upper generator m, and then descend 
by tubes o through generator am, and finally traverse for the 
third time through generator a by means of the chimney flue p. 
The gases also pass around water tubes g g' in the chamber i. 
It will be seen the gases flow through a length of tubes and 
other heating surface equivalent to three times the length of 
the steam generator. 

The circulating arrangements of this boiler are unique and 
admirable. The discursional and descensional currents follow 
the direction indicated by the annows, flowing down the outer 
side of a curtain r placed midway between the descensional and 
discursional flows; the descensional flow passes under the lower 
end of curtain r at s, sweeping the bottom tube plate, and in 
the ascent the vertical sides of the combustion chamber, keeping 
the heating surfaces clear from the deposition of any calcareous 
material. The currents flow through the water tubes q into 
the upper generator, and over the upper curtain 7", and descend 
by the water tube q' into the lower steam generator, and the 
same cycles is then reproduced ad libitum. 

The Thwaite vertical steam generator is being introduced by 
the Gaseous and Liquid Fuel Supply Company, of 25, Market- 
street, Manchester. 








ASSOCIATION OF MUNICIPAL AND SANITARY 
ENGINEERS AND SURVEYORS. 


THE sixth voluntary pass examination of candidates for the 
offices of municipal engineers and surveyors to local boards carried 
out by this Association was held at the Institution of Civil Engi- 
neerson Friday and Saturday, the 26th and 27th October. Ten 
candidates presented themselves for examination, the written 
portion of which was mostly taken on the first day. 
portion of the second day was occupied with the vevé voce portion 
of the examination. The examiners were :—(1) For engineering 
as applied to municipal ‘work, H. Percy Boulnois, M. Inst. C.E., 
borough engineer, Portsmouth ; vice-president, and superintending 
examiner. (2) Building construction, Clement Dunscombe, M.A., 
M. Inst. C.E., city engineer, Liverpool, member of council. 
(3) Sanitary science, Lewis Angell, M. Inst. C.E., F.R.1.B.A., 
borough engineer, West Ham, past president. (4) Public health 
law, C. Jones, A.M. Inst. C.E., Ealing, W., past president. The 
following were the questions given in each subject :— 

Engineering as applied to municipal work.—(a) How would you 
measure the distance of an inaccessible point with the chain only? 
(1) describe the method of setting out a right angle with the chain. 
Explain the ‘‘ Wells” system for measuring distances with an 
ordinary dumpy level without the aid of a chain or tape. A sewer 
has a fall of 1 in 375°75, the reduced level at its lower end is — 2°05, 
what would be the reduced level at a distance of 300 yards up the 
gradient? What velocity constitutes a self-cleansing flow in a 12in. 
pipe sewer, what gradient is necessary to effect this with the sewer 
running half-full, and what proportion does the diameter of sewer 
bear to its velocity of flow? Describe the process of gauging the 
flow of water through the V notch. Give the essential requisites 
for a good system of house drainage. Make a sketch of an inter- 
cepting trap with manhole and fresh air inlet, &c. Describe the 

recautions that are necessary in the seiection of a sea outfall. 
What are the disadvantages of tide-locked sewers, and how can 
they be remedied? Give a sketch section of an ordinary sand filter 
bed for a town water supply of about 30,000 inhabitants, and state 
how many square yards of filtering area are necessary, and the 
rate at which the water should pass through the filter. Describe 
a ‘‘positive meter,” ‘‘ball hydrant,” ‘‘straight” and “ bent 
ferrule,” *‘ ground stop cock,” “‘ bib cock,” ‘‘ ball cock,” ‘‘ back- 
pressure valve,” and “‘ safety valve.” (a) What contour would you 
give to a macadamised roadway, \/) what cross fall to the footwalks 
if paved with asphalte, (c) what proportionate width should foot- 
paths bear to roadways, (7) what proportionate width should the 
paved channel bear to a macadamised roadway? Give a sketch 
section of a kerb, channel, and trapped gully pit. Give a list of 
the principal materials which can be used for paving footpaths, and 
state which you prefer, and your reasons for such preference. 

Building construction, &c.—State briefly the general principles to 
be observed in building with stone and with brick to insure good 
work. Describe the following classes of stone masonry, ashlar, 
block-in course, coursed rubbled and common rubble. What is 
the difference between coniferous and non-coniferous timber? 
Classify each, and give examples, and state the respective 
purposes for which each description is most suitable. State 
at what age of maturity the following trees attain their 
greatest strength and durability, viz., oak, ash, elm, larch, 
and fir, the best season for felling them, and the modes 
adopted for seasoning timber. Describe shortly and illustrate by 
a sketch how you would shore up a dangerous building, 50ft. in 
height, fronting a main thoroughfare, and having a frontage thereto 
of 30ft., assuming that the front wall is in danger of falling towards 
the street. Define the following terms referred to in the Model 
Building Bye-laws:—Base of wall, topmost storey, party wall, 
external wall, public building, building of the warehouse class, 
domestic building, dwelling house. What are the requirements of 
the model bye-laws with respect to the sufficiency of space about 
buildings, to secure a free circulation of air, and with respect to the 
ventilation of buildings? Draw a sketch plan and section of a 
temporary smallpox hospital, with its accessories, for six patients, 
constructed in either wood and corrugated iron or wood and 
Willesden paper; figure thereon floor area and cubical space; 
describe the preparation of the site, and specify shortly for the 
respective materials used in its construction and internal finish. 
What regulations would you propose for the arrangement, con- 
struction, and structural working of a new theatre on the safest 
lines, selecting your own site and dealing with the subject under 
the following heads:—(1) The means of egress; (2) the prevention 
and isciation of fire; (3) the lighting arrangements. 

Sanitary science.—State, in general terms, the chemical condition 
of the atmosphere in an overcrowded and ill-ventilated room. In 
what manner does it act on the physical system? How many cubic 
feet of air space should be allowed, per head, ina bedroom? In 
what manner may drinking-water become contaminated in a 
dwelling-house? What constructive arrangements are necessary 
to prevent such contamination? What are the requirements of the 
model bye-laws with regard to house drainage? Give a sectional 
diagram of a three-storey house in illustration, showing the 
drainage thereof connected with a street sewer. What tests 
would you apply to house drains to discover any escape of sewer 
gas! What are the leading principles in the design of a system of 
town drainage, of say 50,000 population, having a free river out- 
fall: (1) In a flat district? (2) In a hilly district? What 
principles govern the ventilation of sewers, and what relation 
thereto has temperature, gradient, capacity, and volume of flow ? 
Enumerate the best known processes of sewage treatment at the 
outfall, and describe some one in detail, stating, in technical 
terms, the hanical and chemical method of procedure and 
results, State under what respective circumstances a tank process, 
irrigation, land filtration, or a combination of either, may be most 
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State generally the process set forth in 
the Act for the repairing of private streets, and under what sec- 
tion private streets may be declared ‘‘to be repairable by the 
inhabitants at large.” Give the definition in Act as to “‘ what is to 
be deemed a new building.” State the surveyor’s legal duties and 
position with respect to ruinous or dangerous buildings, and the 
title of the incorporated Act under which proceedings are taken. 
State the proceedings to be taken by a local authority in dealing 
with a nuisance outside the district. State shortly the ‘‘ general 
provision” of the Act with reference to contracts. 








THE NEW PATENT BILL. 


On Wednesday, October 24th, at the opening of the session of 
the Inventors’ Institute, Lonsdale Chambers, Chancery-lane, 
London, Admiral Selwyn, who presided, said that wnion was as 
good for inventors as for any other persons with special interests, 
Among useful improvements desired by inventors were registration 
of patent agents, laws to punish those who were dishonest, and, 
above all, real security of title. The infringers of patents were 
more heavily fined in America than in England, and were liable to pay 
damages for getting secrets from workmen or by other underhand 
means. Asan example of some of the defects of our present patent 
system, he would cite the cage of James Longridge, C.E., who 
in 1855 demonstrated mathematically the value of wire guns, 
and urged the authorities to experiment on the subject. In 
1860 he made a small one, and in 1867 he informed the Ordnance 
Committee that 13in. guns, weighing twenty-three tons and 
thirty-six tons respectively, could be made for £650 and £900; 


| also that a 24in. gun would weigh 180 tons, and cost £3000. The 


answer was that the novelty was too great, the doubts considerable, 
and the cost objectionable. In 1875 he was told that such guns 
were not applicable to her Maiesty’s service, and that there was no 
novelty in the principle. In 1888 General Maitland publicly 
testified that the wire gun made at Woolwich had thrown a shot 
125 miles, with an initial velocity of 2300ft. per second. It might 
be assumed that since 1855 about £5,000,000 per annum 
bad been spent on guns, powder, forts, and armoured ships, 
which in the thirty-three years since then would give a 
total expenditure of about £175,000,000, and that the greater 
part of this expenditure had been rendered nugatory by recent 
experiments with the wire gun. This proved the insufficiency of 
the duration of English patents. Mr. Longridge had received 
nothing for his invention, and ought to be granted a special patent 
under the circumstances. Ihe high fees which now have to be 
paid when the fourth year is reached slaughter many valuable 
patents. The patentee should not be fined in this way, because 


| every successful invention provides employment for honest labour, 


and causes an increase in payments to the State in the shape of 
taxes. He considered it an absurd thing that a secret document 
should govern a final specification. Patent agents desire a multi- 
plication of documents, and that is against the interest of in- 
veutors. The patent law requires simplification, and nothing but 
the strongest union among inventors will bring it about, by 
influencing members of Parliament to work in sweeping away 
legal cobwebs. Perhaps some of his hearers were not aware that 
there were great advantages in taking a patent out first in the 
United States. A searching inquiry, which may last four months, 
will be made there as to the originality of the invention; but that 
being ascertained, a patent lasting seventeen years will be granted. 
The total expense is often not more than £14, including agents’ 
fees. The inventor has to swear that he has not patented it in 
any other country. If he has done so, the American patent lapses 
with that of the other country in which the patent expires first. 

Mr. Donald Nicoll drew attention to the new Patents, Designs, 
and Trade Marks Bill, which, he said, had been brought in by the 
Government, bad passed the House of Lords, had been read a 
second time in the House of Commons, and would become law 
unless speedy action were taken in the interest of inventors. It 
proposed to give patent agents a ere and to almost force an 
inventor to employ a patent agent. He would move:—‘‘That in 
the opinion of this meeting, it is important that the attention of the 
Legislature should be drawn to the monopoly proposed in the 
Bill now before Parliament, to be established for the undue pro- 
tection of patent agents, and to bring under its notice other 
objectionable features in this Bill. That the Council be requested 
to communicate with the Incorporated Law Society, the Inns of 
Court, and the Councils of the Institution of Civil Engineers and 
other institutions, the members of which will be damaged by this 
Bill, to draw their attention to the objectionable clauses thereof, 
and to request their co-operation in resisting its passage through 
Parliament. That this meeting also is of opinion that before the 
passing of this Act an effort should be made to obtain a reduction 
of the enue fees which inventors are now called upon to pay 
in regard to their patents.” 

Mr. Kenneth Cornish seconded the motion, which was then 
passed. He added that Belgium was a good country in which to 
take out a patent. He had just taken one out there good for 
twenty years. He filled up the formshimself. Tbe fees amounted 
to 10s., plus 50 centimes for the letter to the Minister. He had six 
months in which he could take out patents in other countries, 
including America. When a man has a good patent in another 
country he can sell it at once, without waiting six months, as in 
England. 

The Chairman said that the American Government prosecuted 
and punished men who infringed patents, and the inventor was 
put to no expense in the matter. He had no respect for any legis- 
lation which encouraged infringements. 

Mr. A. G, Fenn, C.E., thought that the new Patents Bill hardly 
went so far as to give patent agents a monopoly. 

Captain C. Fairholme, R.N., knew of patent agents who 
would soon ruin any inventor. Once he called for a friend upon a 
patent agent just in time to stop the latter from killing a patent 
by a mistranslation, reversing he words of the inventor in the 
most vital part of the whole thing. He thought that although the 
earlier clauses of the new Bill were dubious as to creating a mono- 
poly, paragraph nine was so worded as to be construed that the 
inventor must employ a patent agent. 

The Chairman added that there were several traps in the Bill. 

Mr. Cornish had never found it of any use to employ a patent 
agent. There was nothing in the Bill to weed out dishonest patent 
agents; on the contrary, under its provisions such agents were to 
be recognised with the others, 

The Chairman agreed that that clause recognised good and bad 
patent agents alike. 








ExPerIMENTS have been made in Charleston with a 
substitute for jute cotton baling, that promises great benefit to the 
South and the reverse to the jute trust now giving trouble there. 
According to an American journal, ‘‘this new bagging is made 
from the leaves of the pine tree, the prevailing forest wood uf the 
South. It stood the test of going through the press; it was tossed 
about with hooks for fifteen or twenty minutes by dock labourers; 
it shed water and stood a fire test as well as jute and did not stain 
the cotton. If all this be true, a new material has been found at 


home for a foreign and cornered article of very common use,” 





THE KE UMBERTO. 





THE Re Umberto, launched at Castellamare in the presence of 
the Emperor William and King Humbert, is the steel twin-screw 
deck-protected, barbette ship of 13,298 tons displacement, for 
which tho large engines illustrated by double page engravings in our 
impression of July 6th last were made, The Ke Umberto is nearly as 
large as the Italia, which was launched also at Castellamare jn 
1850, and the Lepanto, which was launched at Leghorn in 1882, 
As far as beam alone is concerned she is bigger than either of those 
leviathans ; and in this respect there is nothing afloat that can rival 
her. Her dimensions are :—Length, 400ft. din. ; breadth, 76ft. Yin, : 
and her mean draught of water with all her weights on board is ex. 
pected to be 28ft. Sin. She has no side armour at the water-line, 
A large amount of protection is, however, afforded to her by the 
construction of her bottom and sides, by the sub-division of her 
hull into a great number of water-tight compartments, and by a 
curved steel deck near the water-line, The skip’s bottom is com- 
posed of three skins, which form two water-tight spaces that are 
further sub-divided transversely. Experiments to test this mode 
of construction were made several years ago in Spezzia harbour, 
A caisson, built up in a similar way, was moored, and a charge of 
751b. of gun-cotton was exploded in contact with it, and at a suit- 
able depth. The two outer skins were ruptured, but the inner 
skin remained intact. Subsequently the inner one of the two 
spaces was filled with coal, and the experiment was repeated. 
This time only the outer skin was shattered. It may there- 
fore be taken as proved that the construction of the Re 
Umberto atfords protection against a considerable torpedo 
charge. The armoured deck leaves the ship’s side 6ft. below 
the water-line, and curves upwards, until, along the middle 
line of the ship, it is but 2ft. below the water-line. It is formed 
by a Zin. steel plate, overlaid by a 2gin. compound plate, 
Below this deck and between it and the ship’s bottom there are 
over fifty water-tight compartments. Between the armoured deck 
and the deck immediately above it there are 100 other water-tight 
compartments. If theretore water were to enter the ship either 
above or below the protective deck, its volume and evil effects 
might, with proper precaution, be strictly limited. ‘The chief part 
of the armament will be carried in two barbettes, one forward and 
the other aft, on the middle line of the vessel. Kach of these bar- 
bettes will be plated with compound armour 1]9in, in thickness, 
placed at an angle of 24 deg. from the vertical. The ammunition 
hoists between the armoured deck and the barbettes will also be 
armoured, and the bases of the funnels will have substantial pro- 
tection to a height of over 3ft. above the water-line. Beyond this 
the vessel will have no armour, 

The engines above mentioned have been built by Messrs, 
Maudslay, Sons, and Field, London. They are of the compound 
type, and are splendid specimens of marine engines ; but it must 
be remembered that they were designed as far back as 1884. The 
following are the leading particulars of the engines of the Re 
Umberto, viz.:—Four sets of compound engines, two sets being 
applied to work each screw propelicr, each set having one high- 
pressure cylinder 47in. diameter, and one low-pressure cylinder 
89in, diameter, with a stroke of 41t. 3in., making about 100 revolu- 
tions per minute ; diameter of screw propellers, 20ft. Eighteen 
main boilers, l4ft. 3in. diameter, Yft. bin. long, having altogether 
seventy-two furnaces, 3ft, 2in. diameter, 6ft. din. long, with an 
aggregate area of grate surface of 1444 square feet, and a total 
heating surface of 40,230 syuare feet. The working pressure of 
the steam is 1001b., and the indicated horse-power 19,500, It is 
expected that these engines will drive the ship at an extreme speed 
of 18 knots. The coal capacity of the vessel 1s 1200 tons, 


The armament of the Re Umberto, in addition to a ram, will 
comprise four 17in. new model 104-ton Armstrong breech-loaders, 
two being mounted in each barbette ; twelve 6‘lin, Armstrong 
4}-ton breech-loaders, carried in the batteries ; six 3in. guns, and 
ten machine and quick-firing guns, together with torpedoes, The 
so-called 104-ton gun—that is not its exact weight—has a total 
length of 40ft. 9in., the length of the rifled bore being 28ft. 10%in., 
and of the powder chamber 7ft. 6in. The number of grooves in 
the rifling 1s eighty, and they have a twist of 1 in 50 calibres, or in 
other words of one revolution in 70ft. 10in. The full tiring charge 
for the armour-piercing projectile is 900 lb, of progressive Fossano 
powder ; for common shell it is 600]b, The projectiles weigh 
2000 1b. each. The bursting charge of the armour-piercing pro- 
jectile is 32 1b.; of the common shell, 601b.; and of the shrapnel, 
olb. The muzzle velocity of the gun, when fired with the full 
charge, is 1992ft. per second, ‘The muzzle energy is 55,030 foot- 
tons—sufficient to raise the Re Umberto, guns and all, more than 
4ft. out of the water ; and the projectile, at the muzzle of the gun, 
is capable of perforating 334in. of wrought iron. These heavy 
guns will be carried at a height of 28ft. above the surface of the 
water. 

The Re Umberto is to be completed for sea in 1892. Her design, 
which is also that of her sister ships, the Sicilia and the Sardegna, 
and of her kindred, the Italia and the Lepanto, has excited much 
criticism; and many competent judges have not hesitated to 
express an opinion that in the line of battle a vessel of this 
description would be dangerously out of place. Yet, if the 
Re Umberto is not useful as a battle ship, it is hard to see what she 
can be useful for, The Zimes says that, writing in the August 
number of the Jakrbiicher fiir die deutsche Armee und Marine, Herr 
Spiridion Gopcevic denies her utility altogether, She is, he declares, 
neither a battleship nor acruiser. She is not a battleship for the 
reason that her sides are entirely unarmoured, She is not a cruiser 
for the reason that she does not carry sufficient coal. She is, more- 
over, too costly tu be risked on cruisers work. For the cost of a single 
Italia or Re Umberto, four ironclads, each of about 3500 tons, might, 
he thinks, be built. Their united strength in artillery might equal 
that of the big ship; and if that were so, they would, he maintains, be 
together much more than a match for the monster. There would 
be four vessels—that is, four rams against one; and it is hard to 
believe that, even if she were successful in one or two cases, the 
large vessel would put out of action or sink all her opponents 
betore being herself sunk. Nay, more, the single ship, in this 
comparison, labours under the considerable disadvantages of being 
unable to divide herself and to be in four places at once. She is 
the less able, therefore, to enforce a blockade. Her draught of 
water debars her from many ports and waters, her size from many 
docks. She takes four times as long as a small vessel to build. When- 
ever she is under repair, a fourfold strength is doomed to lie idle. 
Herr Gopcevic urges all this, and much more, against huge un- 
armoured ships; and doubtless Italy has run some risk in investing 
so much money in them as she has invested during the last twelve 
years. Her navy is not, and never can be, strong enough to theo- 
retically justify her in putting more than comparatively few eggs 
into one basket. Nevertheless, the Re Umberto, for offensive pur- 
poses at least, deserves to be called a most formidable ship, if only 
because she will when completed throw a heavier weight of shot 
than any ship that has yet been built. Including all guns of 6in. 
calibre and over, the gun-strength of the most heavily armed 
battleships of the naval Powers is as follows :— 


Weight of | Muzzle energy of 





Discharge. | Discharge. 
Re Umberto (Italian) .. .. «. «. «. 89601b. | 236,896 foot-tons 
Amiral Baudin(French) .. .. .. «. 5950,, | 124,770 om 
Victoria (British) .. .. .. «. | 51764, | 182,682, 
Deutschland (German). . ae 886t,, 66,530 us 
Tchesme (Russian) oe 4988 ,, 123,772 A 
Krp. Rudolf (Austrian) 8000 ,, 57,000 »” 





This comparison, even if no other elements be taken, is sufficient 
to show that, whatever may be the weaknesses and demerits of the 
Re Umberto, she is a very dangerous adversary and a very remark- 
able ship. 
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RAILWAY MATTERS. 


TE average cost of an American palace sleeping-car is 
given as about 15,000 dols., or 17,000 dols, if ‘‘ vestibuled.” 


A TELEGRAM from Tiflis states that over 100 persons 
have left that town with the object of taking part in the ceremony 
of opening the Suram Tunnel. 


Tue longest railway bridge span in the United States 
is now the cantilever span in Poughkeepsie Bridge, 548ft. This is, 
we believe, the widest completed railway span in the world, 


Sreev rails weighing 90 1b. per yard have recently been 
rolled by the Bethlehem Iron Company, of Bethlehem, Pa., for use 
on the Reading Railroad. They are the heaviest steel rails ever 
rolled in the States, 


A system of tramways is now being laid at the Royal 
Small Arms Factory, Enfield Lock, for the more expeditious transfer 
of materials from the one department to the other, and the general | 
convenience of the employés. The factory has recently had several | 
additional workshops added to it, and such a system is found | 
necessary. The rails being laid formed a portion of those sent to 
the Soudan for camp purposes, 





A RAILWAY age seems to be rapidly approaching for 
Greece. The Peloponnese is to become a network of railways, 
while a line is to connect Athens with Larissa, and thus with the | 
railway system of Europe. Such, at least, is the object of Bills to 
be introduced this session into the Greek Chamber. In due course | 
the irreverent tourist will be able to take a return ticket for Arcadia | 
as casily as to Margate; but a daily contemporary thinks it may | 
be doubted whether the innovation will add much to the glory of 
Hellas, even if it helps to develope the resources of the country. 

Tur railways of Russia and Finland at the close of 1882 | 
had a length of 14,800 miles; at the end of 1883 the mileage had | 
increased to 15,212, 1884 to 15,947 miles, 1885 to 16,610 miles, 1886 | 
to 17,156 miles, and in 1887 to 17,680 miles. Of the 17,680 miles 
in the latter year, 3910 miles were owned by the Russian Govern- 
ment, and 13,770 miles by private companies, The above mileage | 
only includes railways in European Russia. If to this is added the | 
Transcaspian Railway, from Ouzoun-Ada to Samarcand, opened in | 
May last, and of a length of 894 miles, the total mileage of Russian 
railways now amounts to close upon 19,000 miles, 





NOTES AND MEMORANDA. 


Tue six healthiest towns in England and Wales last 
week were Birkenhead, Brighton, Bristol, Derby, Leicester, and 
Norwich. 

Wuere noise from gearing is objectionable, and smooth 
working a necessity, vulcanised fibre is being used for teeth with 
success, It prevents noise, and wears well. 

In London, 2665 births and 1737 deaths were registered 
last week. Allowing for increase of population, the births were 
184 below, while the deaths exceeded by 104, the average numbers 
in the corresponding weeks of the last ten years, 


Tue census of Bulgaria and Eastern Roumelia gives 


| the population of the two Principalities as being 3,154,375, of 
| whom 2,326,250 are Bulgarians, 607,000 Turks, 58,000 Greeks, 


50,000 gipsies, who have no fixed residence, and 23,400 Jews. 


Durine the week ending Saturday, October 27th, the 
deaths registered in twenty-eight great towns of England and 
Wales corresponded to an annual rate of 21°8 per 1000 of their 
aggregate population, which is estimated at 9,398,273 persons in 


| the middle of this year. 


Tuere are only five blast furnaces in the Dominion of 
Canada, and three of them make charcoal iron, two making coke 
iron. ‘here are, besides, ten rolling mills for re-working scrap and 
puddled bars, mostly into nail plate; a rolling mill for making 
butt-weld pipe strip ; and two forges for working scrap, mostly into 
car axles. The production of iron ore in 1886 was 44,388 tons, and 
of coke 31,604 tons. 


Tue report of the Department of Health of Chicago for 
1887 shows that the death-rate was 20°27 per 1000 on an estimated 
population of 760,000. The American Building and Engineering 
Trades’ Journal says:—‘‘The peculiar features of the Chicago 
reports for the last few years have been the reports of the tene- 
ment and factory inspectors, and the tables showing the number of 
persons employed in each trade or occupation. Under the head 
‘Architects’ in this table, 526 males, 8 females, and 6 boys are 
reported. There do not seem to be any engineers in Chicago, but 
1459 males, 3 females, and 64 boys are in the plumbing and gas- 
fitting business, The new crematory furnace for garbage has an 
estimated capacity for consuming 150 tons daily, and cost 


Tur North-Western Railway of India has now under | 11,287°60 dols. About seven tons of soft coal a day are required to 


consideration the adoption of some system of automatic con- 
tinuous brake. Jadian Engineering says a “‘train is being 
fitted up in Caleutta by the Vacuum Brake Company; while in 


run it,” 


Wiru reference to the passage of metals into allotropic 


Lahore a train of thirteen saloon carriages, fitted up in Lahore | States under slight external influences, Professor. Roberts-Austen 
by the agent and engineer of the company with a new quick-acting | ™entions that Debray has given a case of an alloy in which a simple 


Westinghouse brake, ran a trial trip recently from Lahore to Rae- 
wind and back. It will be interesting to watch the results of | 
experiments to be made on both the vacuum and Westinghouse | 
systems, and to learn what decision is finally come to by the rail- 
way experts. Meanwhile, it is certain that the ordinary brakes | 
now in use are not anything like sufficiently powerful to arrest | 
within a reasonable distance trains which F tone the heavy | 
gradients obtaining on the North-Western at full speed.” 


In introducing the Railway Bill in the Legislative | 
Council at Simla the Legal Member alluded to the great develop- | 
ment of Indian railway traffic. 
were open, in 1874 there were 8216, and at the present time 14,191. 
The separate lines had increased from twenty-six in 1874 to fifty in 
1888. During the same period the capital expended had grown 
from 131 to over 183 millions, the passengers from 44 to over 96 
millions, the tonnage carried from 8,775,000 tons to over 20,195,000 
tons, and the gross receipts from £11,952,590 to £13,450,622. The 
existing railways formed five classes :—First, State lines worked by 
companies with a capital expenditure of £62,500,000; secondly, 
State lines worked by the Government with a capital expenditure 
of £50,000,000; thirdly, lines worked by guaranteed com- 
panies, with a capital of £61,333,000; fourthly, lines worked by 
assisted companies, with a capital of £3,750,000; fifthly, lines 
owned by native States, with a capital of over £5,000,000, 


Tur work of replacing bridges on the Newark branch 
of the New Jersey Central is being pushed on vigorously. The 
American Engineeving News says:—‘‘Throngh plate girders are 
used at the street crossings in the City of Newark, as the head 
room was not sufficient to permit of the use of deck bridges. 
During erection the tracks are carried by timber trestles and the 
material is handled by cranes. This work is being done by Cofrode 
and Saylor. The two new draws at Newark Bay, one of 212ft. and 
the other of 172ft. span, are being built by the New Jersey Steel and 
Iron Company. These bridges will be erected in a manner similar 
to that pursued on the main line crossing the bay. Traffic will be 
carried on gauntlet tracks, on a trestle built around the centre, or 
pivot, pier, upon which the new draw will be erected. A tempo- 
rary draw will be placed in the circle to accommodate navigation. 
This work will remove a peculiar specimen of bridge architecture, 
consisting of two spans of bowstring girders, the swinging ends of 
which are supported from a central gallows frame.” 


In reporting on a fatal accident which occurred on 
the 1lth September at Kintore station, upon the Great North 
of Scotland Railway, when some wagons with the brake van behind 
them, which had been left standing upon the line, ran away back 
along the branch into the Alford dock line at Kintore station, and 
came into violent collision with’a special brake van which was 
standing at the end of the dock, driving it over the buffer mound, 
and through the gable wall at the end of the station buildings, two 
young men who were passengers in the brake van being killed upon 
the spot, Major Marindin concludes that these young men released 
the brake, and says :—‘‘It should be a question for serious consi- 
deration whether the taking passengers in guard’s vans under any 
circumstances whatever should not be forbidden. It should be 
remarked that a siding such as that at Ratch Hill would not, at the 
present time, be sanctioned for use by the Board of Trade, it being 
now a requirement that upon a gradient steeper than 1 in 260, and 
where a runaway vehicle would run as far as the next station, or 
block signal cabin, no siding upon a single line shall be opened for 
traffic, unless it be so laid out that the whole of a train can be 
placed clear of the main line before any shunting operations are 
commenced,” 


On the 15th ult. sixty-nine workmen were overcome in 
the Hoosac Tunnel by coal gas from a passing locomotive. There 
were three gangs, thirty-nine being masons repairing the brick 
arch, twenty-two in the electric light gang, and eight in the track 
gang. Freight train No. 31 went east about 9 a.m., and another 
train soon after went west, filling the tunnel with smoke. When 
second No, 31 came up the grade with a heavy freight, the engine 
had lost steam, so that when the train went into the tunnel the fire- 
box was filled with fresh coal. The masons, working about 1000ft. 
from the west a were affected but little, but ina short time the 
flagmen toward the west shaft reported to Overseer McGrath that 
the trackmen in the 3000ft. section and the electric light men in 
the 6000ft. section were overcome by gas, Passenger train No, 33 
had just entered the tunnel from the west, and McGrath ordered it 
flagged. He then ordered all the men unaffected to rescue the 
track and electric light men; the rescuers found the men lying all 
along the track, some partially, and some wholly overcome. All 
were brought into the open air. The rescuers went clear to the 
6000ft. working place and took out eighteen men, who were uncon- 
scious. Nearly all of them were on the east-bound track. Had 
the east-bound express passed the masons’ flagman, the slaughter 
would have been terrible. When the tunnel was finally cleared of 


men, rescuers and rescued alike were prostrated, some, the Railroad 
Gazette says, remaining in that condition all the afternoon. 


In 1854, he said, twenty miles only | 








elevation of temperature induces allotropic change in the con- 
stituent metals. It is prepared as follows:—Ninety-five parts of 
zinc are alloyed by fusion with five parts of rhodium, and the alloy 
is treated with hydrochloric acid, which dissolves away the bulk of 


| the zinc, leaving a rich rbodium zinc alloy, containing about 80 per 


cent. of rhodium. When this alloy is heated in vacuo to a tem- 
perature of 400 deg. C., a slight explosion takes place, but no gas 
is evolved, and the alloy is then insoluble in aqua regia, which dis- 
solved it readily before the elevation of temperature caused it to 
change its state. We are thus presented with another undoubted 
case of isomerism in alloys, the unstable, soluble modification of 
the alloy being capable of passing into the insoluble form by a 
comparatively slight elevation of temperature. 


Tue following method is in use in Germany for water- 
proofing woollen goods:—A solution is made of 100 parts of 
alum, 100 parts of glue, 5 parts of tannin, and 2 parts of soluble 
glass by dissolving alum in a moderate quantity of boiling water. 
The glue is steeped in cold water until it has absorbed twice its 
weight of water, and is then dissolved by heat. The tannin and 
soluble glass are well stirred into the solution of glue, to which 
the alum solution is then added, and the whole is stirred and 
allowed to cool. One kilo. of the gelatinous mass is boiled for 
three hours in 10 to 15 litres of water, fresh water being con- 
tinually added to compensate for evaporation. The bath is then 


| allowed to cool to 80 deg. C., and the material to be rendered 


waterproof is kept in it for half an hour, then withdrawn, and 
the moisture is allowed to drip from it for several hours. Finally 
the cloth is stretched on a frame and allowed to dry at a tem- 
perature of 50deg., then calendered. The Scientific American 
says cloth gains considerably in weight, and is perfectly waterproof. 


Tue illumination produced at a given point by a 
luminous focus is the quotient of the illuminating power of this 
focus by the square of the distance from it of the point in 
question. The following is taken by the Llectrical Engineer from 
the writings of M. Hospitalier :—‘‘ The practical unit of illumina- 
tion is the candle-metre or carcel-metre, i.¢., the illumination 
produced by a standard candle or a carcel burner placed at the 
distance of a metre. From twenty to thirty candle-metres of 
illumination are required at any point to constitute a sufficient 
light, and at least thirty candle-metres are required on a reading 
table to avoid fatiguing the eye. The illumination produced by a 
source of light is proportionate to the intensity of this source and 
inversely proportionate to the square of its distance from the 
point to be illuminated. Consequently, illumination should be 
expressed, not in candle-metres or carcel-metres, but in candles 
per square metre, or in carcels per square metre, The light 
radiated by a candle through a sphere of 1 metre radius is dis- 
tributed over a total surface of 4a r2 = 12°6 m2; the illumination 
is therefore 12°6 times less than if the whole of the light produced 
by the candle illuminated a surface of 1m? at a distance of one 
metre, The candle per square metre is consequently a unit 12°6 
times greater than the candle-metre. An illumination of one 
candle per square metre is requisite to enable one to write as easily 
as in daylight.” 


THE subjoined scrap of ancient history, with its old- 
time quaint and humorous expression, from Notes and Queries, will 
be read with interest by many. We are apt to forget, says that 
paper, how much science and the arts owe to speculation and the 
desire for sudden enrichment. We laugh at the simplicity of the 
dupes of 1720, who, not content with plunging in South Sea stock, 
lent their ears and their money to a crowd of company mongers, not 
remembering how many of these so-called bubble schemes were 
real steps on the road toa widely extended prosperity. Of twenty- 
six principal bubbles satirised in a well-known, though somewhat 
scarce, caricature, entitled ‘‘The Bubbles Mirror; or England’s 
Folly,” published in 1721, nine at least contained the germs of 
businesses of the most profitable nature, now full grown and widely 
branching. Fire insurance, life insurance, cattle insurance, coal 
carrying and similar ventures had their heyday of inflation, and 
were then, as in a moment utterly discredited. It is of a different 
sort of project that I now write, prompted by four lines which I 
have just come across in the “ Epilogue by a Looser,” appended to 
— entitled, ‘‘The Breken Stock Jobbers.” 12mo, London, 

720:— 
Why must my stupid Fancy e’er admire 
The way of raising Water up by Fire? 
That cursed Engine pump’d my Pockets dry 
And left no Fire to warm my Fingers by. 
In the ‘‘ Bubbles Mirror” this very project is thus pilloried ;— 
Water Engine. 
ke EC en eee 
BOM aS. 6s ce te ce ce oe te te 
Come all ye Culls my Water Engine Buy 
To Pump your flooded Mines and Coal pits dry ; 
Some Projects are all Wind, but ours is water, 
And tho’ at present low may rise herea'ter. 


4 Pound. 
-. 50 Pound. 





The water engine must have been elther Savery’s or Newcomen’s. 









MISCELLANEA. 


Tue United States now produces more than twice the 
tonnage of steel rails that Great Britain docs, 


On Tuesday afternoon a steam boiler exploded on the 
farm of Mr. Scotson, of Usan, near Montrose, with the result that 
three men were instantly killed, and another dangerously injured. 
The boiler-house is a total wreck. 


A curious boiler explosion occurred on the 25th ult., 
as some workmen employed on the Beverley and Barmston drain 
were returning from work inasmall steamer. The boiler burst, 
and three of the men were blown into the water, but none were 
any the worse for the accident; and the boiler was not seen again. 


Wuitst engaged in digging a well between the towns 
of Eschenbach and Grafenwotr, the workmen discovered in the 
rock large veins of lead. Experts advised the digging of the ore, 
and the English mining company in Freyung has, it is said, already 
commenced operations, having likewise contracted for the delivery 
of wood for the shafts. 


At a meeting in Leeds on the 25th ult. of the General 
Committee, formed in connection with the intended visit tu Lecds 
of the British Association in 1890, it was resolved to furm an 
expenses and guarantce fund of not less than £50€0, it being 
distinctly understood that a given portion of this sum wouid 
necessarily be used in expenses. 


Dvrine the past month there have been launched from 
the Clyde shipyards fourteen new vessels, with a total tonnage of 
40,685, which is by far the largest output in October for at least ten 
years. For the ten months of the year now gone tie total launches 
are 173, with an aggregate of 223,900 tons, as compared with 136 
vessels and 166,906 tons in the corresponding period of last year. 


A BRIDGE in course of erection at Appleby was washed 
down last Sunday afternoon. The Eden was at high flood, and 
the newly-erected arches, with the wooden centres, fell with a 
crash into the flood. One of the workmen, who was attempting to 
fasten a chain to the main arch, fell with the masonry, and was 
carried down the river for a considerable distance. He escaped 
uninjured. 


A sHort time ago the Globe mill received the highest 
award at the Exhibition of the Mining Institute of Cornwall, sub- 
ject tothe mill being put down and worked at the Dalcoath Mine. 
The mill has since been put to work there, and on the 23rd ult. 
the judges met and awarded the mill their silver medal, their 
highest award, for the excellence and practical value of the machine 
for the treatment of minerals. The mill was running on tin stuff. 


Tue Admiralty have issued instructions for the follow- 
ing ships, attached to the Fourth Division of the Medway Steam 
Reserve, to be broken up as unfit for further service:—The Alba- 
tross, 4, composite sloop, 940 tons, 840-horse power; the Flying 
Fish, 4, composite sloop, 940 tons, 840-horse power; the Beacon, 
4, composite gun vessel, 603 tons, 510-horse power; and the 
Kestrel, 4, twin-screw composite gun vessel, 603 tons, 530-horse 
power. 


It appears from the Government Blue-book on mining 
and mineral statistics for 1887, jast issued, that the total number 
of pans engaged in making salt in Cheshire, Durham, Stafford- 
shire and Ireland amounted to 1263; tbe total production of salt 
in those districts was 1,954,951 tons. The total number of pans in 
Worcestershire, including those belonging to Mr. Corbett, were 
114; and the total production of salt amongst all the makers of 
Worcestershire amounted to 252,000 tons. 


Some months since we noticed the petroleum engine 
made by Mr. J. H. Knight, of Barfield. The engine has now been 
at work for cleven months, but during the last two or three weeks 
a much more powerful engine has beencompleted. The Surrey and 
Hants News says:—‘‘ We had an opportunity of seeing this engine 
at work the other day, and noticed how very steadily it ran and the 
little noise it makes. At the time of our visit it was driving a 22in. 
circular saw, cutting out hard wood. We understand the engine 
indicates about 4 horse power. We were told it would be sent to 
be exhibited in London, The cylinder is fin. diameter and Qin. 
stroke. The crank shaft makes 180 revolutions per minute.” 


Tue American Druggist describes a recently patented 
composition for the removal and erasure of writing-iaks from paper, 
cloth and all other substances, without injury to the substance. It 
is made as follows :—‘‘ Two quarts of water, which has been previ- 
ously boiled and cooled, add four ounces of citric acid, and after 
the acid has been dissolved add six or eight ounces of a saturated 
solution of borax and twelve ounces of chlorinated lime. Place the 
whole in a stoppered quart bottle, shake well occasionally in the 
course of several hours, then allow to settle, and decant the clear 
liquid.” The American paper does not say whether getting the 
two quarts into a quart bottle is part of the subject of the patent. 


Tue formal opening of the South Gare Breakwater, at 
the mouth of the ees, on the 25th ult., recalls the fact that it is 
not many years since this important waterway was practically 
inaccessible to deep-sea ships at low water. Fifty years ago there 
was not a port between the Humber and the Firth of Forth which 
could be entered at low water, or even at high water in a gale of 
wind. The harbours were tidal harbours, dry at low water, and 
the bars across the mouths of the Tees, the Wear, and the Tyne 
presented an impassable barrier except to ships of light draught. 
The Tees, the Wear, and the Tyne are now all accessible to deep- 
sea vessels, laden as well as light, and at West Hartlepool there is 
a harbour of refuge, available at all times of the tide. The result 
testifies to the enterprise which has characterised the labours of 
the respective Commissioners. It is an enterprise due solely to the 
inspiration of local needs, Whilst other places have been waiting 
for the Government to do something, the Conservancy Commis- 
sioners of the three great rivers running to the sea between 
Whitby and Blyth have been working. Nowhere on the Continent 
would it have been possible to do what the English people have 
done voluntarily for the promotion of commerce. Everyone wil! 
regret that Mr. Fowler should have died just as his great work at 
the mouth of the Tees was completed. 


Tue Clark Thread Company have just added to its 
new factory, in the suburbs of Newark, N.J., the tallest chimney 
in this country, and what, the Railroad Gazette says, is in the strict 
use of the word chimney the tallest in the world, as the Townsend, 
454ft., and the St. Rollox, 4364ft., both of Glasgow, and Dobson and 
Burlow’s, 367ft., at Bolton, were built to carry off the fumes from 
chemical works, and are not used, it is believed, as smoke-flues. 
The Clark chimney, however, is built to create draft for twenty-two 
boilers of an aggregate capacity of 4000 horse-power. The founda- 
tion, a mass of Portland cement concrete, 40ft. square and 5ft. 
thick, with 9ft. of brickwork on top of it, was laid during the 
winter under a temporary house. The shaft consists of two rings 
for 165ft.; the inner one 1lft. interior diameter and 20in. thick, 
and the outer one 28ft. Gin. in outer diameter, and 5ft. 4in. thick 
at the base. The interior diameter draws in to 10ft. 4in. at the 
top, which flares out to a bell about 20ft. in diameter, and is capped 
with a cast iron cap, in sixteen sections, weighing about 100,000 Ib. 
Two arched flues lead into the brickwork base of the chimney. 
The height above the surface is 335ft. The chimney, which con- 
tains 1,700,000 bricks, was built in 105 days by eight bricklayers 
and four helpers from internal scaffolding, and the materials were 
carried up to them by an ordinary platform elevator run by a 





hoisting engine. The total weight on the foundation is computed to 
be 10,000,000 lb., or about 25 tons per square foot. The cost was 
about 35,0C0 dols., and the stack is a beautiful landmark for miles 
aroun, 
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CENTRIFUGAL PUMPING 


. 


/ ue ‘ : 


IRRIGATION IN AUSTRALIA. 





ADVERTING to our remarks on the extensive scheme of irriga- 
tion in Australia on page 310 of this volume, in which we 
described the scheme which has been developed in Victoria for 
the purpose of contending with the annual drought there, we 
have much pleasure in laying before our readers engravings of 
a fine set of pumping machinery of the triple-expansion type— 
the first, we believe, which has been applied to centrifugal 
pumping—constructed by the well-known firm of W. H. Allen 
and Co,, of York-street Works, Lambeth. These pumps will be 
shortly erected at Mildura, when the complete irrigation scheme 
will commence, The pumps themselves are of the centrifugal 
form, and are capable of discharging 23 million gallons per day 
to a height of 35ft. at 200 revolutions per minute. The engines 
are generally of the marine type, and are fitted with cylinders 
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13in. + 22}in. + 34in, x 18in. stroke, running at 200 revolu- 
tions per minute, giving a piston speed of 600ft. per minute. 
The pressure of steam is 140 1b. at the cylinders. The engines 
are connected direct to the centrifugal pumps, and, as will be 
seen, are mounted upon a strong wrought iron bed-plate, to 
which is attached the two pumps. The engines have been made 
with all the latest improvements, and are supplied with a 
separate combined direct-acting air pump of unusually large 
dimensions, on account of the high temperature of the con- 
densing water, which averages as much as 80 deg.; the air pump 
is mounted upon a massive cast iron bed-plate having the engine 
attached thereto. This engine will have to travel about the 
same speed as the main engines to maintain the desired vacuum. 
The engines are finished bright, and very similar to the usual high- 
class work in waterworks engines. For low lift pumping of any 
kind, whether for drainage or irrigation, this particular com- 








ENGINES FOR AUSTRALIA. 


MESSRS. W. H. ALLEN AND CO., LAMBETH, ENGINEERS. 





bination offers the greatest possible advantage, by reason of its 
economical working. 








THE INSTITUTION OF ELECTRICAL ENGINEERS.-—Notice is given 
that a special general meeting of members of the Society of 
Telegraph Engineers and Electricians will be held at the Institu- 
tion of Civil Engineers, 25, Great George-street, Westminster, on 
Thursday, November Sth, 1888, at 7.45 o’clock p.m., when the 
following resolutions will be proposed :—(1) ‘‘That the name of 
the society be changed to ‘The Institution of Electrical Engineers.’” 
(2) ‘That the office of honorary secretary be abolished, and that 
the articles of association be altered by omitting all reference to 
the honorary secretary in articles 36, 38, 40, and 43.” Concerning 
the proposed change of title of the society, it may be mentioned 
that the proposal is so nearly unanimously approved that, out of 
846 replies to circulars sent out last February, 837 approve and 
only nine disapprove. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





THE PROPERTIES OF STEAM. 


Srr,—As a small contribution to the correspondence on steam, 
permit me to submit the following propositions for the considera- 
tion of your readers:—-(1) The two atoms of gases composing the 
molecule water are incompressible, either in the form of water or 
as steam. (2) Heat has no effect upon their dimensions, but does 
determine the distance between them, as vapour or steam. (3) As 
water, they are in contact, or at their least distance apart. (4) At 
absolute zero—A Z—the two atoms are at their greatest distance 
from cach other as attenuated vapour. (5) At 763 deg. on a scale 
of absolute temperature—A T—they are—under atmospheric 
pressure—at their least vapour distance. (() Further heat, by 
purely mechanical compression, increases the density of steam, and 
the resistance offered to such compression constitutes steam 
pressure. (7) The volume of the two gases, oxygen and hydrogen, 
before chemical union is that of 31°5 cubie feet per lb. weight. 
(8) In combining to form steam they are condensed one-third, and 
have a volume of 21 cubic feet—under atmospheric pressure. 
(9) Such volume per Ib. is unalterable. (10) When water is heated 
in a closed vessel, for each degree of heat shown by the scale of 
absolute temperatures—A T—the water is converted into steam 
at the rate .) part of its chemical volume with molecular com- 
pression, and therefore increased density. (11) This rate is uni- 
form throughout all temperatures. (12) In each lb. volume of 
steam there are 966 units of heat—which are convertible into work 
---at the rate of 46 units for each foot of the volume—46 by 21— 
and are absorbed at the same rate by every expansion of lft. added 
to the original volume of 21ft. (13) Condensation is the return of 
the atoms to their least distance. (14) Expansion enables the 
atoms to attain their greatest distance from each other at A Zin 
the state of vapour by constant absorption of latent heat at the 
same rate of 46 units per foot of expansion volume, and ceases 
when all latent heat has been absorbed. [The scale of A. T. is 
1 deg. for one cubic foot expansion volume—reckoned from abso- 
lute zero—so that the point of maximum density of the vapour of 
water, or the so-called boiling point, is 673 deg. = 212 deg. Fah. 
and 20°5 Fah. equal 21 deg. of absolute temperature.] It will be 
seen that condensation is the destroyer of expansion, and, as such, 
how great is the loss from initial condensation im cylinders. 
(15) The economy of the steam engine is not dependent upen high 
pressure of steam, which is purely matter of concentration of the 
power of several volumes in a given space for convenience of 
application. 

I desire the aid of the profession to enable me to demon- 
strate practically the economy which underlies the foregoing 
principles when applied, and pro’ to make the revenue to 
be derived from all-world patents available for the establishment 
of a College of Marine Engineering. J. 

3, Buckingham-road, Harlesden. 





PETROLEUM STEAMERS. 


Srr,—I endeavoured to make my letter to the Times asclear as 
I could, but it would appear, from your article upon it to-day, that 
some of my remarks have led to miseonceptions. To allay any 
panic on the part of those building, owning, or using tank steamers, 
I showed that the dangers connected with tank storage were 
definite and limited, and that, at any rate, their vessels were safer 
than barrel-carrying ships. In the Caspian, several thousand 
voyages have been accomplished with only one serious casualty— 
that being an exceptional one, arising from a cargo of benzoline ; 
and on European waters between thirty and forty steamers have 
plied up to now with only two accidents, rg 3 the Petriane 
explosion, and that on board the Ville de Calais. Whatever danger 
did exist, I thought might be still further mitigated by the 
Petroleum Storage Bill, now in hand, if well drawn. All the same, 
seeing that, even on board the best built and best manned ships, 
some criminally heedless or ignorant person might disregard all 
precautions and cause an explosion, I put this question to the 
readers of the Times :—‘‘ Was it right to allow tank steamers to 
penetrate to the very: heart of the metropolis!” Repeatedly, 
cargoes of nearly a million gallons of oi] bave been brought to the 
London Docks of late. Had the Ville de Calais blown up in the 
midst of crowded shipping and a swarming London population, 
instead of outside, and some distance from, the heart of Calais, 
would not the loss of life and property have been enormous? 
Hence the inquiry :—Would it not be better for England to follow 
the recently-established practice of Germany, Russia, and France, 
and store petroleum in bulk quite outside the area of the metro- 
polis, instead of in its very midst? I admit that even this would not 
prevent some stupid fool blowing up a tank steamer; but if the 
depSts were situated sufficiently far from the metropolis, the loss 
of life and property ought to be reduced to a minimum. 

In my ‘‘ Moloch of Parafiin,” a copy of which I forward herewith, 
I point out that relatively little damage is done annually by the 
ill-regulated storage of petroleum. I question whether half-a-dozen 
deaths occur this way every year. On the other hand, nearly 300 
people are roasted alive by dangerous lamps annually, and fifty 
times more damage is done by fires arising from lamps than from 
the improper storage of oil. Therefore, the Government, in 
legislating for petroleum storage, are really legislating for the 
molehill, and letting the mountain go free. No blame is due to 
the oil in the case of these lamp accidents, the responsibility for 
the deaths and damage done bene resting with what the Birming- 
ham Daily Post forcibly calls the “ unsuspected infernal machines” 
manufactured at Birmingham. On the subject of lamp accidents, 
I have written so much, and in so many quarters, that I assumed 
my views to be better known than they evidently are; otherwise, 
the charge of ‘‘incoherence” would not have been brought against 
my Times’ letter, which was necessarily brief, and only dealt with 
lamp accidents in a few lines. If it be clearly understood that the 
oil generally sold is absolutely safe in a safety lawp such as the 
‘* Defries,” or Notley’s “ Artisan” type, while the best oil will be 
dangerous in a lamp with a defective burner, or having a glass 
reservoir, I think my remarks in the Times as to the necessity of a 
law to suppress notoriously dangerous lamps, will become at once 
pretty plain. Only this day week, an engineer in Woolwich 
Arsenal was blown up by one of these abominable death-tra The 
remains of the lamp lie before me on the table as I write this, and 
the poor fellow himself, who was alive and well this time last 
Saturday, is now being carried to his grave in Plumstead Church- 
yard, CHARLES MARVIN, 

Grosvenor House, Plumstead Common, Kent, 
October 27th. 





Sir,—Referring to your article headed ‘‘ Petroleum Ships,” in 
your issue of 26th inst., I suppose it may be taken for granted that 
a naked light of some sort was somehow introduced into one, at 
least, of the compartments of the Ville de Calais, and the disas- 
trous explosion was the result. Now, I am in a position to say 
that efficient provision had been made for expelling the gases from 
each compartment when it was being filled with water; and had 
the engineer in charge been acquainted with this provision, no 
explosion would have taken place. But it appears the engineer in 
question had been only two or three days in the ship, and it is 
quite likely be did not know of the arrangements for expelling the 
gases, the character of the arrangements for emptying and filling 
the compartments, or the danger of taking unprotected lights near 
the openings from the tanks, or the character of a mixture of air 
and petroleum gas. At the inception of the business of carrying 
petroleum in bulk, I was thorougbly identified with it, and foresaw 
the necessity of providing a means for the escape of gas as well as 





| terms, the two components each = to E in Fig. 2 





for the entire use of electricity in lighting the vessel; and I know 
that in the Ville de Calais case, besides the electric lighting, port- 
able electric lamps were provided, with a special arrangement to 
prevent the bresking of currents and the production of sparks 
which might cause explosions. This vessel had no double bottom, 
and consequently the engineer could not have gone there to 
examine the valves; but it is much more likely that the hatches on 
top of the expansion tanks were open, out of which the saturated 
gas was escaping as the water rushed in below, and that the 
engineer, looking down the open hatch to see how the tank was 
tilling, held a naked light down, or dropped a match, or some such 
thing, and thus caused the explosion. Had he been inside the 
tank, his body would not have been found where it was. 

As to Lloyd’s being especially called on to do anything with such 
vessels, this body is the last that should be consulted. By its 
obstructive action it has practically driven the trade in tank 
steamers out of this country, and lost the registration of all but a 
very few of the vessels that have been built for the trade. 

‘fo Mr. Swan, a director of Messrs. Sir W. G. Armstrong, 
Mitchell, and Co., is due the Gluckauf—the first actual oil steamer 
built in this country with oil carried to the shell—and. the large 
number of steamers of like kind since built by the same firm, as 
also to Mr. Gravelle of this city, the agent of Bureau Veritas, and 
the sensible appreciation of his views and practical knowledge by 
the committee of this latter body credit is due for the registration 
without difficulty of such vessels. Their combined efforts have 
been the main cause of developing the construction of these vessels 
and the trade. Let Lloyd’s and the Board of Trade leave the con- 
struction of such steamers to those who have shown themselves 
capable of thoroughly understanding their requirements. 

Newcastle-upon-Tyne, October 29th. 'T. McNabb. 





FURNACES FOR BURNING LIQUID FUEL, 


Sir,—The articles which have appeared in your columns under 
the above heading put the present aspect of the question of liquid 
fuel versus coal very clearly before the public. The main drawback 
is the supply—where is that to come from? But in view of the past 
experience, it is quite probable the answer ee be forthcoming in a 
practical way sooner than at present contemplated. This much is 
certain—there is an abundance of natural oil in various parts of the 
earth, and demand would stimulate supply. 

There is a remark in your last issue that “the loud noise occa- 
sioned by sprinklers, which is exceedingly inconvenient in the case 
of nger steamers, would be downright fatal for torpedo boats,” 
which is perfectly correct, and well known to those who have 
taken a practical interest in the matter; and believing that this 
loud noise was fatal to the success of liquid fuel, I made 
numerous experiments with the view of obviating the same, and am 
happy to say with entire success, and have produced a sprinkler or 
ejector which is noiseless, 

At the last trials of the Ruby steam launch recorded in your issue 
of November 11th, 1887,. she was fitted with my noiseless ejector or 
sprinkler; the result is stated as follows:—‘*The oil is blown into 
the furnace by superheated steam through a novel form of injector 
recently patented by Mr. Henwood, in order to get rid of the 
intolerable noise usually made by the combustion of liquid fuel, and 
to a large extent the combustion has been silenced on board the 
Ruby.” I need scarcely add that since the above record was made 
I got rid of the noise completely, at the same time more complete 
control over the combustion. Epwin N. HENWooD, 

22, Great St. Helens, London. 

October 24th. 


FRICTION CLUTCHES, 


Srr,—I regret that I have been unable to make my reasoning on 
the above subject sufficiently clear to Mr. Pardoe. Referring to 
Fig. 1 on page 293, October 5th, and using Mr. Pardoe’s own argu- 
ment, F x by the distance moved through = p x its distance 
along CE. Also in Fig. 2, by moving F through the same dis- 
tance, a B E, the amount of work done will be the same in both 
cases. he points C and Din Fig. 2 each move along C D, and 
through the same distance as the point Cin Fig. 1. Mr. Pardoe 
appears, however, to have lost sight of the fact that the magnitude 
of the force transmitted by each of the links BU, DD, in Fig. 2 is 
only half that transmitted by the link B C in Fig. 1, the compo- 
nents C K and K Din Fig. 2 being together equal to the compo- 
nent C Ein Fig. 1. This will beclearly seen on drawing out the 
diagrams to the same scale, and isconclusive proof that the pressure 
p on the clutch surfaces is the same in both cases, or, in plainer 
are together 
equal to pin Fig. 1. This may be stated according to the principle 
Pd d 

2 


of work F x by distance moved = ne i$ = pd, where d 


is the distance moved through by the forces p and P ° 


Mechanical instinct might lead one te suppose that the resultant 
F would be greater in Fig. 2 than in Fig, 1, but on constructing a 
diagram of forces for each case no such difference is apparent, and 
it may be assumed that the component B D, acting at right angles 
to the shaft in Fig. 1, has its equivalent in two components of half 
the amount in Fig. 2. Of course, if only one link were used there 
would be considerable sliding friction on the shaft due to this force, 
but as there are four links the friction takes place only on the joint 
pins. Bearing this in mind, it will be unnecessary to take friction 
into consideration, the amount being comparatively small, nor will 
the accuracy of the solution be impaired by considering only one of 
the links. Gro, ADAMS. 

Loughborough, October 30th. 





FREE TRADE AND WAGES, 


Sir,—The opening passage of your recent article on wages seems 
to imply that the theory of Free Trade postulates the desirability 
of low wages as a corollary of low prices. Turning to one of the 
latest expositions of that theory, find. in paragraph 496 of F. A, 
Walker's ‘‘ Political Economy,” this: ‘ Amo all fully settled 
countries, the rule, without exception so far ne, Ae aware, is that 
the country in which the higher wages are paid offers its products 
at lower prices than the competing products of other countries 
where lower wagesare paid.” What economists, from Adam Smith 
downwards have, in fact, postulated is the desirability of low cost 
of production, such cost being measured) in. Jabour,.and bearing no 
simple relation to price ; in other words, wliat is claimed for Free 
Trade is that on the balance it tends to secure a larger return to 
labour. How this return is to be oo ge emace to the several kinds 
of wages, to rent, and to profits and interest, is quite a different 
question ; but there is little evidence to suggest that the labourers’ 
share is enlarged by high tariffs. 

As no one has taken up ‘‘ Trader’s” somewhat academic challenge, 
it may be worth while to put on record a little piece of recent 
history. While ‘‘ Trader” and his allies a few months back were 
proclaiming the saving virtues of 10s. duty on wheat, our French 
neighbours, who in spite of that advantage suffered as we did from 
depressed trade, were stimulating industry by doubling corn dues. 
To-day we find England with increasing imports, and exports still 
more rapidly increasing, while French exports are actually falling 
off, and the price of wheat is so high as to cause a demand for the 
suspension of this tax. W. A. 8S. B, 

ctober 3l1st. 


OUR EASTERN MAIL STEAMERS AND AUSTRALIAN COAL, 


Str,—I have read with some surprise a lengthy article in your 
issue of July 6th ult. on the above subject, your observations 
being based on the circumstance that the new P. and O, steamer 








———____.. 


Victoria occupied longer time on her homeward than on hep 
outward voyage. This event you attribute to strong currents and 
the quality of Colonial coal. After remarking that “it was not 
stated that this coal was: of superior quality—-it may have been 
indeed quite equal in that respect to the best Knglish coal—but 
simply that it was unsuited for the furnace consumption of the 
Victoria,” you proceed to explain, as a fair logical deduction, “We 
must admit that the absence of condemnation of quality does not 
justify in this instance our drawing any invidious deduction 
disparaging to the quality of Australian coal generally. We fee] 
inclined to doubt whether this experience does not place it within 
the same category as that of Indian and South African coal.” 
Admitting, as you do, that you have no reason for condemning 
Australian coal, it appears to me that you not only do condemn, 
but go out of your way to condemn our coals, on the properties of 
which you admit having no knowledge. 

I know the s.s, Victoria, and so far as her furnaces are concerned 
they do not differ materially from those of steamers that for 
twenty years have consumed the same class of coal that was 
supplied to the steamer in question. J'o my mind there is nothing 
remarkable in a reasonable difference in time between the outward 
and inward voyages of a new steamer on her maiden trip of 24,000 
miles, and certainly there is nothing in this to justify your remarks 
re the coal supplied to her. 

The steamer left home without going into dock to be cleaned 
prior to her departure. She was supplied with the best English 
coal, she was steaming out of cold into warm latitudes, and her 
bunkers were from time to time replenished with English coal, 
Her run out was a smart one. On her arrival here her bunkers 
were filled with southern coal from a colliery that for years has 
solely enjoyed the contidence of the Peninsular and Oriental Com- 
pany. ‘The steamer sailed, no complaint was made as to the 
coal, the good quality of which is well known and acknowledged, 
She encountered strong currents, and for aught we know, adverse 
winds and seas along the Australian coast, and she arrived at 
Colombo, where she would, as is usual, fill up with English coal. 

If the delay you refer to arose solely between Australian ports 
and Ceylon, and the state of the weather or sea or the ship's 
bottom was not sufficient to account for it, then you were entitled 
to inquire whether the cause of the delay was to be found in the 
inferiority of the coal. If, on the other hand, the delays were 
perpetuated over the whole voyage, I fail to see that the Australian 
fuel had anything to do with it. 

With the knowledge before you that complaints are frequently 
urged against the finest coals that have ever been raised, and that 
the quality of coal that has been burnt is frequently made the 
excuse for shortcomings of the employés, or otherwise, I do think 
that your deductions have not been justified, but have been 
invidious. The character of our waters for inducing the rapid 
growth of tea grass and corallaceous deposits must be unknown 
te you, else you could not possibly have committed the injustice of 
ascribing to coal alone the time occupied by this particular voyage, 
when very probably the currents, the state of the weather, the 
condition of the ship's bottom, &c., may all have been adverse to 
a rapid passage. How is it possible for you to compare one voyaye 
with another! The conditions are never identical. Certainly it 
would be very wrong to expect a ship, except under an unusual 
combination of favouring circumstances, to perform a homeward 
passage in as good time as an outward one, 

I am well acquainted with the coals worked, not only in 
India, but all over the East Indies. Darjeeling and Indian 
coal is totally dissimilar to the coal supplied to the s.s. Vic- 
toria, while that differs as much from the product of the 
Newcastle mines. ‘The coals of Newcastle, or the northern 
coalfield of New South Wales, are bright and clear-tlaming 
bituminous or gas-producing coals, while those from the Illawarra, 
or southern coalfield, are semi-anthracitic, They are non-flaminy, 
produce an intense heat, stow into little space, and, although 
containing a larger percentage of ash than those from the 
Northern Collieries, they are preferred by steamers to the coals 
from the collieries referred to, The large steamers of the Orient, 
P. and O., Messageries, German, and Inter-colonial lines consume 
no other than the Southern coal, and prefer it even at the same 
price, 

For your information I append an average assay of the Northern 
and Southern coals ;— 


Northern 
collieries, 
1 


Southern 
collieries. 
Specific gravity 1°363 
Fixed carbon .. . 
Vol. hydrocarbons . 
Ash oe me 

Sulphur 
Moisture 






9°70 
ou" 
i sk swe ED <0 115 
These figures at once prove how impossible it is to compare coal 
that in every essentia] particular is equal to the average English 
coal with the inferior products of the Ganges Valley or the central 
provinces of India. They also furnish an answer to the following 
remarkable statement: ‘‘It seems apparent that the coal of all 
tropical and semi-tropical countries burns with so large a residuum 
of dust and ash, that the efforts of firemen are taxed to the utmost 
to keep the furnace bars free and maintain a clear burning fire,” &c. 
What the present tropical or semi-tropical climate has to do with 
the quality of a coal seam requires some explanation. The physical 
conditions of the earth are ever changing, and are totally diverse 
from those that obtained during the local age. The statement is 
erroneous, 

We possess in Australia enormous quantities of coal superior to 
average English coal, and probably equal in quality to any coal 
known, and this statement is substantiated by the following assays 
of the Albion mine :— 





(Moisture 2°61 0°39 2°90 

Seam from | Fixedcarbon .. 74°68 70°56 63°16 
220in. to } Vol. hy¢rocarbons 21°51 28°67 33°58 

50in. in ) Ash.. co ee 1:20 0°38 0°39 
thickness, | Coke = aa 


saci cee 15 ewt. 19 Ib, 
Evaporative power .. 97 ee _ 

These are assays of a coal seam that is at present being exten- 
sively developed, and is being supplied to some of the large ocean 
mail steamers, I feel sure you will agree with me, that the coal 
seam, for purity and value, is unsurpassed by any coal produced in 
the Old World. The coal trade of this and adjoining colonies is ex- 
panding rapidly. Large and increasing quantities are yearly 
exported to the important markets on the Pacific Coasts of North 
and South America, to India, Burmab, China, and the East. The 
demand is in excess of the supply, whieh is, and has for some con- 
siderable time, been limited solely by the supply of labour obtain- 
able. ‘The new collieries that are at present opening will absorb a 
very large amount of labour; and where the supply is to be 
obtained is a problem that must find its solution by drawing from 
the redundant, and, in comparison, poorly paid mining com- 
munities of the old country. 

I have visited a almost every coal and mineral field 
of importance throughout the world, and nowhere have I seen 
coal beds occurring under the same favourable conditions as to 
pitch, regularity, strong roofs, absence from faults or disturbances, 
water, or explosive gases. Nowhere in the whole world are miners 
paid so highly for their labours, actually working about six hours 
in high, almost flat, and dry, comfortable, and well-ventilated 
coal seams. A good man, if untrammelled by the tyrannical 
restrictions of trades organisations, can, without any special 
effort, make from 15s. to 20s. per day. It offers attractions to 
sober, competent men that no other coaltield can offer. 

Referring again to the question of our Southern coal, it is con- 
veyed by sea to Sydney, and shipped on board mail steamers, 
with a rapidity and ata price that leaves little to be desired, It 
is most remarkable that although for upwards of twenty years the 
P, and O, steamers have solely used the same coal as that supplied 
to the Victoria, and although the company have urged no com- 
plaint, the inferior quality should be descanted upon by you while 
admitting that you were unaware of its properties, Compared 


Nov. 2, 1888. 


THE ENGINEER. 


371 








with the very finest Welsh coal sold, the ash in the coal supplied 
to the Victoria does not exceed 7 aad cent. extra, while the 
composition of the ash is such that it offers no material obstruction 
to the firemen, nor does it in any way, on account of the absence 
of sulphur, injure the ironwork of the boiler, 

Further than acting as consulting engineer for several large 
collieries situated in the different districts, | have no interest to 
seck beyond an earnest desire to secure from you an impartial 
criticism of coals that, taken as a whole, compare favourably with 
the average coal shipped from English or Scotch ports. It will be 
considered by me as a duty, as well as a pleasure, to supply you at 
any time with reliable information on the mining industries of the 
Colonies, in order that you may be enabled to avoid making 
remarks such as those referred to, that, while quite uncalled for, 
were likewise inaccurate. 

James R. M, Ropertson, M.E., F.G.Soc. 

97, Pitt-street, Sydney, N.S. W., 

August 23rd, 

[We must ask Mr, Robertson for an’ explanation of the analysis 
he gives above. He calls the coal of the southern collieries ‘‘ semi- 
anthracitic.” He must attach a meaning to the word! different 
from that associated with it in this country. Here, for example, is 
the average analysis of thirty-seven samples of our steam’ coal: Car- 
bon, 83°78; bydrogen, 4°79; nitrogen, 0°98; sulphur, 1°43’; oxygen, 
4°15; ash, 4°91; evaporative power, 15°52 lb. from 212, deg. We 
do not understand what our correspondent means by volatile hydro- 
carbons. Possibly he usesit in the same sense'as Mr. Haines; who, 
writing concerning Australian coal in 1860, states that it contains 
31 per cent. of volatile matter. He gives the percen of ash 
as 8°38, against 366 for English. If Mr. Robertson) will supply 
analyses on the English system of Australian coal, we’ shall be 
happy to publish them.—Eb. E. 





ENERGY, 


S1r,—Possibly a few words from me on this subject may not be 
out of place. Professor Greenbill has, I think, hit a blot in the 
system, or want of system, of teaching dynamics, and with all 
deference to Dr. Lodge I hold that Professor Greenhill has chosen 
the better part. 

Insome parts of England I find that apples are sold by the gallon, in 
other parts by the pound, in others by the hundred: Now, it seems to 
me that much, if not all, the confusion that exists concerning energy 
originates in the different ways in which its dissipation or conversion 


is measured. We never seem to measure energy by itself. We |! 


all measure it by some equivalent. The energy in © pane is 
measured in foot-tons. We must bring in the foot and the ton, or 
we are at sea; but just as apples, although measured by weight, or 
by the gallon, or by number, still remain apples, so —_ is’ still 
energy, no matter in what we estimate it. But this does not 
appear to be the views of our teachers, Thus, if we measure its 
amount in one way we are told, ‘‘Oh, that is not energy, that is 
momentum.” If we take another way we are told, ‘‘ You are 
wrong, that is not energy, but vis viva,” and yet we are all speak- 
ing of the same thing; we are measuring our apples in different 
ways. He who sells his apples by the pound stoutly maintains that 
the man who sells by the gallon is not vending apples, but some- 
thing else, and soon. What we want is a uniform system of esti- 
mating energy, and it appears to me that the defect in the foot- 
pound system is that it does not take cognisance of time. 

On a perfectly straight and level railway a train, which I shall 
call A, weighs 100 tons, and is pushed by an engine until it attains 
a velocity of 60 miles an hour, or 88ft. per second. e engine 
then leaves the train to itself, and it is suffered to run till it stops. 
The distance travelled will be, say, fourmiles. Almost preciselysuch 
an experiment was carried out during the Trent brake trials. The 
energy in the train on starting to dissipate its kinetic energy was 
es 88° __ 12,100 foot-tons. This onergy will! be dissipated in 
8 minutes, or at the rate of 3,388,000 foot-pounds per minute, which 
is equivalent to 102-horse power, omitting fractions. From this it 
is clear that the stored energy in the train is equivalent to 102-horse 
power exerted for eight minutes. 

Let us now suppose that a similar train B is started’ with an 
initial velocity of 30 miles an hour. Its store of energy measured 
in foot-tons is 3025, or precisely one-fourth of that which A 
possessed, and the train will run one mile‘and oeoupy four minutes 
in running it. We are told that the energy in B is one- 
fourth that in A. But that depends on whether we measure 
our apples by the gallon or the pound. If we measure the energy 
by the distance which the train runs, then as A runs four times as 
far as B, it is clear enough that the energy of A is four times that 
of B, If we measure it by the time during which the trains can 
maintain theirmotion—amostimportant consideration in estimating 
thevalue of continuous brakes—then the energy of A was only 
twice thatof B: If we measure'it by the work done per minute, 
then the enerzy of A) being 102-horse power, while that of B is 
51-Horse power, then the energy of the latter is one-half that of 
the former ; if we measure the energy, not by the minute; but b 
the whole time of action, then that of A is four times that of B: 
If we measure it by the mile and! the speed, then the energy of A) 
is twive that of B: Now all these different methods of meacuring 
the something stored-up in the train, and called energy, are legiti 
mate, and are used in everyday life. No harm whatever cari 
occur when a definite explanation is given of the precise sense in 
which the word energy is used. This is, it seems to me, Pro- 
fessor Greenhill’s contention, and I, for one, hope that his example 
will be followed, and that bare abstractions, such as 4 M 2*, will no 
longer find their place in text-books, or that if they are to be used,, 
it shall be with a definite and inalienable value. Thus, for 
example, let ‘kinetic energy” be always and invariably applied 
in terms of foot-pounds without any regard to time. 

Stafford, Oct. 30th. W. M. Jvuuivs. 





S1r,—I have not the opportunities of your otter correspondents 
of getting THE ENGINEER immediately after publivation, and many 
other circumstances have prevented: my sayin a few words in) 
reply to your artivle'in the issue’ of tle week before last, in which 
you refer to my letter’ and! that of another correspondent. I do 
not think that there is any use in continuing a discussion in which, 
as you truly remark, the pointe at which we are at variance are 
more apparent than real,. Still}, a will'allow me to’ say this—in 
estimating the work whiol) cau! be'done by the energy 4 Mo” you 
say—I think—tHat we’ sould! choose’ some standard distance, in 
acting through which the wholeenergy will be exhausted. Well, 
cortaitily there is no: objpetion to this—it might be necessary in 
some’ kind of pravtivall application, But still what I say is that 
there is noting in’ the expression 4M 2° to guide us to this 
comparison of what I suppose might be called the usefulness of 
the work. Call it by some such nate, and! it is easy to get a 
fortnula which will give the value of this particular property of the 
energy ; but still you cannot get it from the forthula 4 M'® = work 


into which energy may be converted—this only gives you the’ works |, 
to which the energy is equivalent, without any reference to space 


or time whatever. 

Professor Greenhill says that I did not give the units. If he 
read the whole of my letter he would see that I did. I did not 
think that THE ENGINEER would be read by schoolboys who would 
require a detailed description of such a simple matter as the 
system of absolute units. Professor Greenhill says that I am 
wrong in saying that W = M g, and he also says that W and M are 
the same thing. I thought that M was the mass of the body, and 
W the force with which it was attracted, If M = 11b,—unit mass 
—W = 82:2 poundals—unit force, Joun Cox, 

October 29th. 


Sir,—I agree with ‘'®, 1.” that his methods of thinking differ 
from mine, I am not, Jike him, an originator of a new system in 
dynamics, He proposes to abolish the word “energy” before he 





understands its meaning. Energy of position does not vary as he 
says it does, ‘‘ the force being constant, as the time.” It varies 
only as the potential of the position varies, which is independent 
of time. Asan example, when a frictionless truck runs down an 
incline of varying gradient, its change of energy is proportional to 
the change of height, and has nothing to do with time. In the 
case of a falling weight, the force is constant, but the energy varies 
as the square of the time. ‘'#, II.” says, ‘‘Why should not a 
definite value be attached to the word energy?’ Why not? No 
one but ‘‘#, TI.” has any difficulty about it. 

Professor Cherry is in error in asserting that the energy of a 
pound of air is increased by a reduction in its pressure provided 
the temperature be unaltered. If bis statement were corrected to 
be in accordance with thermo-dynamics, it would read: “ The avail- 
able energy of a pound of air is increased by a reduction in its 
volume provided its temperature be unaltered.” 

The fact that every force is balanced by an equal and opposite 
force is Newton's third law, and the pair of forces constitute, in 
Rankine’s language, a stress. The illustration given by ‘ Inertia” 
is apposite, the clown’s telescope is the stress, which is double- 
ended ; and Professor Garnett’s definition is, of course, strictly 
accurate. I defend Rankine’s definition: ‘‘A body under the 
action of balanced forces is either at rest or moves uniformly.” 
Professor Cherry’s error is in supposing that the only forces acting 
in the motion of a body are those “under” which the body is 
moving, A) body is not ‘‘under” its force of inertia, that is, its 
= force exerted by itself; and I explained this in a former 
etter. 

Mr. Muir's use of symbols is altogether unintelligible. His (DV) 
seems to have a theological meaning, which may be clear enough 
at Angel-place, but it is certainly not understood in this neigh- 
bourhood,. Mr. Muir is, I think, unable to distinguish between 
‘inertia ” and: ‘* force of inertia,” and also between ‘“‘momentum ” 
and “rate of change of momentum.” No symbol is required for 
inertia, for the same reason that the greenness of grass is not a 
numerical factor in the area of a grass-plot. | think Mr. Muir 
misunderstands Professor Lodge’s definition. Inertia, per se, is 
negative’; but the “force” of inertia of a mass is the outcome of 
its inertia-property and velocity. Professor Lodge does not mean 
‘*negative”’ in its algebraic sense. Mr. Muir writes, to get infor- 
mation’: Let me’ say that ‘‘ potential energy” is not bad form; 
but it is very bad! form to say that ‘‘ matter can take up force;” 

721, Commercial'road, E., T. I. Dewan 

Ovtober 30th. 





A NEW CUT-OFF ATTACHMENT. 

Sm,—As it is a matter of some importance to be able to alter the 
quantity of steam admitted to a locomotive cylinder without 
alteriny the freedom of exhaust opening, I have designed! arid 

tented the above with’ this object, and should! like to bring it 

fore your readers, Fig, 1 illustrates a section of cylinder and 
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slide valve-box, and Fig. 2 a plan of cylinder with valve’ casing 
removed, to’show the ports over which the valve slides. A A are 
the inlet ports, and B the exhaust port. C C are two bars let into 
the slide face, the 7 parts of which pass through’ stuffing-boxes, 
and are connected by a crosshead, which can be’raised or lowered 
so’as to alter the’ area of opening as required! by the work to be 
































done; This is done’ ittstead of linking up by the link motion in the 
ordinary way. Als tlie’ valve travel remains unaltered, the exhaust 
opening is not reduced as is usual, and the back pressure will there- 
| fore be less thar! when the link is used, The lead will also not be 
soitijuriously altered, Instead of square ends to the bar C, they 
me be’ of wedye form. E. A. JEFFERIES, 
ootton Bassett Station, November Ist. 

ae above engravings are from Mr. Jefferies’s patent specifica- 

tion. 





NEW PATENT BILL. 

Sir,—Will any of your correspondents enlighten me on the fol- 
lowing point. An engineer, not on the patent agents’ roll, takes 
out an English patent for a foreigner. He must sign the necessary 
papers as acting for theforeigner. Would he in that case be liable 
to prosesution under the clause criticised ? 

ill any of your readers kindly give a definition of what is 
intended to be meant by advertising. Would the words, ‘‘assist- 
ance given to inventors in preparing their specifications” be adver- 
tising within the terms of the Act? QUERIST. 

, Westminster, October 23rd. 


Sir,—May I point out that letters like that in your yesterday's 
| issue stating thatthe proposed clause of the Bill as to patent agents is 
one which forces inventors to go to patent agents, is only calculated 
to mislead. It has been pointed out over and over again that the 
clause refers only to the establishment of a register for patent 
agents, and that persons to be on this register, and to call them- 
selves patent agents, must be duly qualified. Those who do not wish 
to employ agents are not affected in any way by the clause, and 
can do the work themselves just as before, F.1P.A. 
October 27th, 





CENTRIFUGAL FORCE, 


Sir,—Will any reader give me the solution of the following pro- 
blem? The only book I have at hand bearing on the subject is 
Kerr’s ‘Elements of Mechanics,” and that does not answer the 





question, 


It is perfectly understood that when two forces operate at right 
angles to each other they cannot balance each other. Thus, for 
example, it is impossible to keep a wire stretched between two 
supports perfectly horizontal, because the stress on the wire is then 
at right angles to the stress of gravity. 

Now a tangent to a circle is at right angles to the radius from 
whose termination the tangent originates. 

Centrifugal force operates along a tangent, and therefore along 
a line at right angles to a radius of the circle described. But the 
pull of centrifugal force is radial. How are these two statements 
to be reconciled ? 

I am told that one of our eminent professors—Professor Tait, I 
think—repudiates the words ‘‘centrifugal force” altogether. If 
this is so I shall be much obliged to any reader who will tell me 
what he substitutes in their place ! 

That the pull of a revolving mass is exerted along a radius is, I 
think, proved by the action of a stone secured to a string and 
caused to revolve round the finger. IDC, 

October 31st. 








LIGHT RAILWAYS. 

Sir,— Referring to the article in your issue of 26th inst., allow me 
| to correct a slight error in your observations on the Duke of Bucking- 

hawm’s short railway. T'ne main line is 64 miles long, and connects 

the Quainton-road Station of the Aylesbury and Buckingham 

Railway with the village of Brill, passing through Wotton, which 
| is 4 miles from Quainton-road and 24 miles from Brill. There is 
also a branch line at Wotton 14 miles long, which connects 
Kingswood with both Brill and Quainton, 

W. Lawrorp, M. Inst. C.E. 
Parliament Mansions, Victoria-street, 
London, $.W., October 30th. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 27th ult., Messrs. Earles’ Shipbuilding and 
Engineering Company launched the new steam-fishing vessel 
Baltic, which they have built for the Grimsby Steam-fishing Com- 
pany. This boat isa duplicate of the Arctic, recently completed 
for the same owners, aid is intended for line as well as trawl-fishing, 
her dimensions being 100ft. by 20ft. by 11ft. 6in. She is built to 
Lloyd’s highest class, with considerable excess of scantlings in 
various respects, and has provision in the holds in addition to the 
fish well for the storage of fish, ice, &c. She will be fitted with a 
set of triple compounds, three crank engines, and a powerful steel 
boiler made for a working pressure of 150 lb. per square inch, also 
made by Earles Company. 

The new twin-screw tug Marple, just completed by Earles’ 
Shipbuilding and Engineering Company for the Manchester, 
Sheffield, and Lincolnshire Railway Company, was, on Thursday, 
the 25th ult., taken down the Humber on her trial trip. This 
vessel has been built of iron, for the owners’ passenger service 
between Grimsby and the Continent; and is intended to be used 
as harbour tender to their larger st s, her di ions being 
90ft. by 20ft. by 8ft. 6in., and there is provision for water ballast 
in'a tank forward to assist in trimming to’a suitable draught. An 
exhaustive trial was made to ascertain the speed and power of the 
ship, as also of the efficiency of the salvage and fire service with 
which she has been equipped, and the results were, we are 
informed, in all respects satisfactory. 

On Saturday, the 27th ult., the steel serew steamer Lancelot, 
built by the Tyne Iron Shipbuilding Company, of Willington-Quay- 
‘on-Tyne, for Mr. Francis F. Reid, of Leith, went for a trial trip off 
the mouth of the Tyne. The vessel, which is a handsome three- 
decked steamer, has most complete arrangements for the rapid 
loading and: disvlarging cargo, including five powerful steam 
‘winches; larze multitubular donkey boiler, steam windlass, and 
steam and hand-steering gears. She is 290ft. long by 40ft. broad 
by 27ft.. deep; and carries nearly 4000 tons dead weight. She is 
fitted! with: powerful triple expansion engines, with cylinders 24in., 
37im, and! 62in, by 42in. stroke, 150 lb. pressure, by Messrs. 
Wigan Richardson; and'Co., of the Neptune Works, Newcastle- 
on-T'yne, atid’ on her trial attained a mean speed of 12} knots. 

On: Fridwy last the s,s. Glanystwyth, recently launched by Messrs, 
Palmer’s Shipbuilding Company, was taken on her trial trip. The 
Wessel is on the long bridge system, and is specially adapted for the 
Black Sea:trade. She is 265ft. long, 36ft. Yin. beam, and 21ft. 
depth of Hold, and‘ will carry 2700 tons dead weight upon Lloyd’s 
freeboard. Her machinery has cylinders 20in., 33in., and 54in. 
diameter by 36in. stroke, and these are supplied with steam from 
two boilers, each 12ft. 3in. diameter by 10ft. 6in. long. The vessel 
was put upon the measured mile off the Tyne, and the engines 
developed 1011-horse power, driving the shipat a maximum speed 
of 11:04 knots and a true mean speed of 10°55 knots, the machinery 
working throughout in a most satisfactory manner. The vessel 
has been built to the order of the Glanystwyth Steamship Com- 
pany of Aberystwyth and London, and has been constructed under 
the superintendence of Messrs. Flannery, Baggallay, and Johnson, 

The s.s. Dabulamauzi, whose engines have recently been con- 
verted into triple expansion by Messrs. Hall, Russell, and Co., the 
original builders of the ship and engines, left Aberdeen on her triai 
trip on Wednesday, the 24th ult. Hercylinders were formerly 33in. 
and 64in. diameter, with a stroke of 42in.; another cylinder 2lin. 
diameter has now been added to: the foreside of the old engines, 
and a liner has been inserted in the low-pressure cylinder, reducing 
its diameter to 56in. The alterations have been carried out under 
the superintendence of Messrs. Flannery, Bagallay, and Johnson, 
of London and Liverpool, and: the vessel, which is owned by Messrs, 
T. Denny and Sons, of London and Aberdeen, is of the following 
dimensions :— Length, 260ft. B.P.; beam, 35ft. 4in.; depth of hold, 
21ft. 2in. On her trial the vessel was in ballast trim, wind 8.S.W., 
fresh, and she made two runs on the measured mile, averaging 
11} knots, her steam pressure being 1601b., revolutions 83, and 
indicating without effort 1189 horse-power. The vessel arrived in 
London on the 26th, and at once proceeded to her loading berth in 
the London docks for Natal direct. 














ENGINEERING Society, Kine’s CoLLecE, LonpDon.—At a general 
meeting of this society, held on October 23rd, Mr. Barratt read a 
paper on ‘‘ Recent Locomotive Practice.” The author commenced 
by stating that at the present day locomotives are taxed to their 
utmost capacity, and it is when they are thus taxed that the 
slightest peculiarity in their design or management becomes appa- 
rent. For the purposes of the paper, the author divided loco- 
motives into three classes, viz., single, coupled, and compound, 
and described the special features of a typical example in each 
case. With regard to single engines, he pointed out that, beside 
the advantage of adhesion which the large wheel possessed, there 
was also with it less back pressure when travelling at high ge 
as the piston speed is not so great as with a small wheel. He also 
stated that the adhesion of single engines had been much increased 
by the use of Messrs. Holt and Gresham’s steam-sanding apparatus, 
the details of which were given. Referring to compound engines, 
the author showed that, with very high-pressure steam, it was eco- 
nomical to take advantage of the increased amount of expansion ; 
but as the rate of expansion is increased in any cylinder, the loss 
arising from liquefaction is increased in similar proportion: hence, 
by partly expanding the steam in one cylinder and completing 
the expansion in another, eliminate the great variation of tempe- 
rature in the same cylinder which is so prejudiced, is reduced. 
The author then described the application of this system to loco- 
motives by Mr. Webb, of the North-Western, and the Worsdell 
and Van Borries system, asapplied by Mr. Worsdell to the engines 
on the North-Eastern Railway, and also by Mr. Holden to the 
Great Eastern Railway, giving the figures and working details in 
each case, 
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LEIPSIC,—A. Twiermever, Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-street, 


MEETINGS NEXT WEEE. 


Society or Enorneers.—Monday, 5th inst., at the Westminster Town 
Hall, at 7.80 p.m.: Ordinary a. Paper to be read :—‘* On the Prac- 
tice of Foundry Work,” by Mr, H. 8 Hooper, of which the following 
is a synopsis :—Pig iron, its varieties, properties, and classification— 
Designing cast iron work with reference to the crystalline formation of 
iron—Pattern-making—Moulding in green sand and dry sand—Requi- 
sites of foundry sand—Mode of preparing a mould for small girder bed- 
plate—The construction of large and small cores, and their uses—Loam 
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TO CORRESPONDENTS, 
Registered Telegraphic Address ” ENGINEER NEWSPAPER, 





*,* All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of 4 s comm ti 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

P. J.—If the air were extracted from a floating vessel, the vessel would float 
lighter than if the air were not extracted, in the proportion of about 1 1b. 
to 13 cubic feet of capacity. 

A.M.L.C.E.— There is no special treatment of the point to which you refer in 
any book with which we are acquainted, If the cap stone is well supported 
by masonry not materially undercut by ornament, the distance you mention 
would be quite safe. 





H. E. A. C.—/t would be impossible to give you in this column adequate 
information concerning the strength of shajfting. Circumstances alter 


cases very much, Possibly, however, the following rules will answer your 

purpose, if not, we must ask you to write again. The horse-power of a 
P P ° : 38 3 

round shaft of cast ivon is = @ S. of a wrought von shaft, = 8. of a 
285 190 


3 
steel shaft, ¢ t 
w 


: in which a is the diameter in inches, and § the revolutions 


per minute, 





CERIUM AND TITANIUM. 
(To the Editor of The Engineer.) 
Sir,—Can any one inform me if there is a market in England for 
cerium or titanium in the raw state? I could put either in London or 
Liverpool at a reasonable price. New York. 





“PELTON” WATER WHEELS, 
(To the Editor of The Engineer.) 

Sir,—We think we have seen advertised in your journal the “ Pelton” 
water wheel. If we are correct, will you kindly give us the maker's or 
English agent's names for these wheels? and you will greatly oblige. 

London, October 23rd. J. R. 

(We have not the name, 


. B.C. 
Perhaps some of our correspondents can 
supply it.—Ep. E.)} 
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THE EFFECT OF SHEARING ON STEEL, 


Ayytuine which will throw light on the mysterious 
failures which sometimes manifest themselves in steel 
plates is of value. In this country it is now almost an in- 
variable rule to drill and not punch steel plates, but fre- 
quently in the United States, and occasionally in Great 
Britain, the requisite holes are first punched and then 
rimered out; and it is held that the injury done to the 
plate by punching is thus eliminated. It is also sometimes 
stated that when a pair of shearsare in good order they can- 
not damage the plate. Furthermore, there seems to be a 
good deal of ignorance as to the reason why punching 
a plate injures it. The American Society of Mechanical 
Engineers have adopted the excellent practice of carrying 
on at certain meetings what are known as “Topical Dis- 
cussions.” No regular paper is read, but a question is 
submitted to the meeting, and the members who can 
supply information give it. At a recent meeting the ques- 
tion given was, “ How much should be removed from the 
edges of punched or sheared steel plates to cut away the 
injured part?’ The question, it will be seen, is important, 
and the discussion which followed it was interesting, and 
supplied some information more or less novel. 

We may say, at the outset, that it was pretty generally 
agreed that the removal of one thirty-second of an inch 
of metal would suffice, as far as punched holes were con- 
cerned, The discussion, however, did not turn to any 
extent on the relative merits of punching and drilling. 
It took a different direction, and went to show that 
very serious injury may accrue from the action of shears, 
and that in all cases plates, thick or thin, should 
be planed or ground on the edges after cutting, and 
we deduce that in the former case very great care 
is needed to insure that the plane does not inflict 
as much damage as the shears. The first point raised 
was why shearing injured a plate? Mr. Hawkins 
threw a good deal of light on this question. He made 
certain experiments with the intention of substituting steel 
for leather in driving bands. The belt was constructed 
of three strips of unannealed steel rivetted together 
and kept parallel by cross strips of the same steel. The 
longitudinal strips, before they were made up in the form 
of a belt, were bent to a curve corresponding to twice the 
diameter of the smaller pulley, about 24in.; so that their 
permanent set would leave them in such a condition that 
they would be flexed in conforming to the pulley equal to 
the amount of flexure in a contrary direction to which 
they were submitted in the straight portions of the 
belt between the pulleys. The strips were lin. wide 
and No. 20 Stubbs’ gauge thick. They were made up 
in the belt just as they came from the shears, the 
holes being drilled and the ends rounded off. The 
belt was put to work at 900ft. per minute, and in 
about an hour it began to fail, the strips break- 
ing across. Cracks first appeared at the edges, and 
these extended gradually until the strips gave way. Mr. 
Hawkins then examined the edges of the strips as they 
came from the shears with a magnifying glass, and 
found that the action of the shears was to initiate fine 
hair-like cracks running in a very short distance. The 
continued flexure of the strips extended these cracks until 
total failure took place. He tried various experiments in 
grinding the edges to get rid of the cracks, and found that 
any grinding, however small, prolonged the life of the 
belt; but that to get rid of the cracks altogether he must 
grind off as much of the edge as was equal to the thick- 
ness of the strip. When this was done the belt would 
last for weeks before it began to fail. He next found by 
other experiments that by grinding the edges round, so as 
to correspond in form to half a wire of the same thickness 
as the plate, the belt could be made to last indefi- 
nitely, and this although at the apex of the rounded 
edge the plate was only just touched by the emery 
wheel. We have here a curious example of the 
influence of form. It is clear enough that it is to the 
existence of minute hair-like cracks in the edges that the 
failure of plates with sheared edges is due. But it is by 
no means so clear why rounding the edges should pre- 
vent so powerfully the development of new cracks due 
to flexure. A five strip belt, made by Mr. Hawkins, 
ran for three months in the American Institute Fair of 
1877, driving one-half the machinery in motion, and 
never gave the least trouble. Mr. Hawkins naturally 
drew the conclusion that the failure of boiler plates might 
be due to the existence, unsuspected, of very fine cracks 
in the edge of the plates or about the rivet holes, and 
there seems to be very good reason to think that this 
conclusion is right. Mr. H. Supplee gave illustrations 
from band-saw practice bearing out Mr. Hawkins’ state- 
ments. It has been found necessary to examine the edge 
of every strip, before it is converted into a saw, with 
magnifying glasses. Defects are almost invariably re- 
vealed by this examination, and the back of the plate 
must be ground away until the deepest cracks are ground 





out before the strip is fit for a saw. The teeth are 
punched out, but they are subsequently ground with an 
emery wheel, and it is found that the saw ultimatel 
gives way almost invariably at the bottom of the teet 
where the grinder cannot get at the edge. 

It seems that besides the cracking due to the shears, 
plates become compressed, hardened, and crystallised close 
to the edges by the action of the blades. Mr. Huston 
mentioned samples of test plates which showed crystalli- 
sation for nearly half an inch in from the edge. The 
strip when in the testing machine elongated on the edge 
furthest from the sheared edge, while the latter scarcely 
stretched at all, and broke with a bright crystalline frac- 
ture. Mr. Rose stated that the presence of silicon in 
steel caused the cracks due to shearing to extend further 
into the plate than they would if there were no silicon. 
The greater the percentage of silicon the further in the 
cracks would run. It was not disputed that the depth to 
which the cracks would penetrate varied with the quality 
of the material, so that the harder the steel the greater 
was the amount which had to be taken off the sheared 
edges. 

Tf we once concede that the failures of plates—which 
at one time made themselves so unpleasantly conspicuous, 
and are yet not unknown—are due principally to the 
existence of cracks so small as to be invisible to the naked 
eye, it follows that very great care should be taken in 
cutting the metal that the tool may not start hair-like 
fissures. It is not by any means clear why shears should 
work such mischief. That it is wrought by them seems to 
be universally admitted. In this country we are told that 
the ragged edges produced by shears are the cause of the 
evil, but this, though true, is very vague and indefinite. 
We are not aware of any instance in this country where the 
presence of minute cracks caused by shearing has been 
fran d insisted on. Obviously such cracks would act 
precisely the same part with a steel plate that a diamond- 
made crack acts with glass, or the snip of a linen-draper’s 
scissors on the edge of a piece of linen or calico. We have 
often pointed out that the reason why a comparatively 
large crack in an iron-plate is by no means so injurious as 
a very small one in a steel-plate, lies in the fact that the 
iron is not homogeneous. It consists, so to speak, of a 
number of separate layers pasted together with cinder. 
Unless the crack extends through all the layers to the 
same depth, rending cannot well be initiated. If, for 
example, we take half-a-dozen thicknesses of calico and 
cement them together, we may snip the edge of one or 
two of the thicknesses, but the piece cannot then be torn 
across. With steel the case is different. It is true that 
in the present day we hear very little indeed of mysterious 
steel failures, but it must not be forgotten thatimmunity has 
been purchased by the sacritice of much initial strength. 
The tensile strength of steel has been reduced year after 
year; it has fallen from 33 tons to 28 tons, and even in 
some cases below 25tons. It is worth considering whether 
careful treatment of the edges of plates might not render 
it possible to use a harder steel than is now tolerated. 
One of the results of the use of soft, low tension steel, has 
been the sacrifice of that reduction in scantling of steel 
ships concerning which so much was once heard. This is 
to be regretted, and we feel certain that any improve- 
ment which would render a stronger steel acceptable 
would be hailed with joy. Such important advantages 
have been gained from the use of the drill, to the exclusion 
of the punch, that we are almost encouraged to hope that 
by the aid of the emery grinder a further advance towards 
absolute safety is possible. 


THE ENGINEER OF THE FUTURE. 


Proressor Barr, of the Yorkshire College of Science, 
recently delivered an address on “The Engineer of the 
Future.” Against the views advanced in this address, 
taken as a whole, we have little to say. There are por- 
tions of it which we cannot pass over in silence. With 
certain criticisms which he has passed on our views con- 
cerning technical education, we may deal at another time. 
The address is practically a glorification of a preliminary 
college training for engineers. We do not think that 
Professor Barr has much exaggerated the value of such a 
training; always provided that it is regarded purely as a 
preliminary, and not as a substitute for practical work. 
It is not with this portion of his address we shall now 
concern ourselves. Professor Barr thought fit to con- 
clude it with an attack on Tue EneinEeer which we 
cannot suffer to pass without remark. Professor Barr 
criticises books written for “practical men.” What 
these books are we do not quite know. He then goes 
on:—-“ When one reads in an engineering journal 
a letter from one who may possibly be a struggling 
apprentice, endeavouring with the aid(?) of one of the 
class of books to which I have referred, to arrive at some 
first notions in elementary mechanics, one can only look 
with sorrow and regret upon his difficulties in dealing with 
such a subject as ‘energy,’ and long for the time when 
our national system of elementary education shall be so 
reorganised that boys who are destined to devote their 
lives to mechanical pursuits shall not be turned into our 
workshops absolutely ignorant of the fundamental laws 
which govern all their dealings with matter. But when 
we find a leading engineering journal, and that the one, 
too, which considers itself an oracle on the subject of 
technical education, repeating such muddles in a leading 
article in which they confound energy with power and 
with momentum, denying the principle of the conservation 
of energy, stating that, ‘as a matter of fact the work 
done in raising 1 cwt. through 10ft. may be just as great 
as the work done in raising 1 ton through 10ft.,’ and 
generally exhibiting an ignorance which would be a dis- 
grace to a first year’s student of mechanics, it is high time 
that practical men should repudiate all such balderdash 
published in their name.” 

It is thus that Professor Barr refers to a correspondence 
which has gone on for some time in the pages of this 
journal. We doubt that he has read that correspondence 
with the attention which it deserves. The leading article 


on “ Energy” which he condemns—we cannot say criti- 
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cises—he has evidently not read with any care at all. 
The object of that article was to caution students and 
others concerning the use to be made of such formule as 
E = } M v*, and we went on to show that by using it im- 
properly or without a due appreciation of its meaning it 
was possible to arrive at contradictory or incongruous 
results. We gave examples of the way in which mistakes 
might arise, because of the vague meanings attached to 
such words as energy and work. Professor Barr coolly 
asserts that these are owr mistakes. It is as though we 
told him that his house was on fire and he accused us of 
arson. Professor Barr lightly assumes, no doubt, that 
there can be no two opinions on the subject; that, 
in fact, } M v* can mean only one thing. Now where 
shall we tind the truth on this point if not in the 
mouths of professors? If Professor Barr will turn to 
Tue Encineer for October 19th, he will find as eminent 
an authority as Professor Greenhill almost echoing what 
we have written, and insisting on attaching a definite 
meaning to the formula; and if he will then turn to THE 
EncIverr for October 26th, he will find Dr. Lodge—a not 
less eminent authority—stoutly combatting not only 
Professor Greenhill’s views, but Mr. Todhunter’s as well. 
Nay, Dr. Lodge finds in Professor Greenhill’s reference to 
Todhunter a reason why the younger Cambridge men 
have singularly confused notions on elementary matters. 
We do not know whether Professor Barr will side with 
Dr. Lodge or with Professor Greenhill. It is possible 
that he accepts the views of neither, but he will tind, we 
think, in these two letters reason to believe that the 
teaching of dynamics is not quite that uniform thing 
that he would have his hearers fancy. The question which 
a “ Puzzled Student” put in our columns is one which has 
vexed the souls of hundreds of puzzled students for years, 
and has to this moment never been answered in a manner 
which satisfied the minds of some who are gifted or 
cursed with the power of independent thought. The 
correspondence in our pages supplies an apt example of 
this. Mr. Dewarisa very able mathematician. We do not 
agree with himin all his views; but this factdoesnot prevent 
us from recognising his powers or appreciating his attain- 
ments. He was the first to reply toa “Puzzled Student,” 
and practically to deny that every force in the universe 
was balanced by another force. Yet we find him now 
maintaining against another correspondent that every 
force in nature ?s balance by another and opposite force. 
“ Puzzled Student,” it will be remembered, wanted to be 
told how it was that if every force was balanced by an 
equal and opposite force, motion could take place. We 
do not suppose for a moment that Mr. Dewar’s views 
have undergone any change, but we do conceive that he 
is using in his controversy with Mr. Cherry the word 
“ force” in a sense different from that in which he used it 
when dealing with “PuzzledStudent.” It is to be regretted 
that, as Professor Barr referred to the matter at all, he 
did not also direct attention to some text-book which 
would have set the question at rest. 

Turning now to his criticisms on ourselves, at the risk 
of going over old ground we must direct Professor Barr 
to certain considerations which he has quite overlooked. 
Nothing is so easy as to say that } M v* represents the 
“energy” in a body. What does the word mean? Is 
there any such thing as a universal concensus of opinion 
concerning its precise meaning? In the first place, there 
are more energiesthan one. We have kinetic energy; we 
have positional energy; chemical energy, electrical energy, 
and so on. Is it not worth while to insist that $M v? 
represents the kinetic energy of a body, and no other 
energy? That $ mass x velocity 7 = force x distance of 
action? We undertook to assert that } M v2 refers to 
kinetic energy alone, and that the dissipation of kinetic 
energy obeys certain laws as regards its maximum rate. 
Is it for doing this that Professor Barr assured his hearers 
that we denied the principle of the conservation of energy, 
confounded energy with power and momentum, and 
perpetrated various other dynamical crimes and offences ? 
We have pointed out that energy is defined as “ capacity 
for doing work,” and that work means the overcoming of 
a resistance by a force, and that such a definition of work 
was not complete or satisfactory; but the only definition 
of energy available is “ capacity for doing work.” But work 
is done by the expenditure of power. The deduction is ob- 
vious ; but we are careful to state that we do not now, and 
have not, availed ourselves of this. We do not, and have 
not, pace Professor Barr, confounded energy with power ; 
neither have we confounded it with momentum. We have 
insisted that dynamical terms should always be employed 
with a definite meaning, An example of what happens 
when they are not so used is supplied this week by Mr. 
Dewar. He says that the amount of positional energy is 
not varied by the time during which a force acts. Yet 
nothing is more certain than that the positional energy of 
a body can be made to vary as the time of action of the 
force producing it. Thus, for example, a lift is raised from 
the basement to the first floor 15ft. in five seconds. The 
total load lifted isaton. A given force operating for five 
seconds has stored, we see, fifteen foot-tons, and in another 
five seconds the same force raises the lift another 15ft. to 
the second floor. In ten seconds we find thirty foot-tons 
stored up, and soon. It is perfectly clear that Mr. Dewar 
uses the words in a sense different from that in which we 
use them. 

Professor Barr takes us to task for asserting that the 
work done in raising 1 cwt. through 10ft. may be just as 
great as the work done in raising one ton through 10ft. 
If we had made this statement without qualification we 
should deserve the worst that Professor Barr can 
say of us. But he is not an honest critic. He has 
quietly suppressed the context. Hereare our words. We 
gare a definition of work, and went on:—“ Now, this 

efinition is in its way good as far as it goes, but it, too, 
is incomplete; and it is incomplete in that it takes no 
account of the time employed in raising the weight. Thus, 
as a matter of fact, the work done in raising 1 cwt. 
through 10ft. may be just as great as the work done in 
raising one ton through 10ft. We may spend one second 
in raising the 1 ewt., and twenty seconds in raising one 





ton. The work done will be the same in one sense.” 
Professor Barr has evidently yet to learn that complete 
quotation is essential to sound criticism. What the 
words “in one sense” mean is perfectly clear from the 
context. We may throw further light on it by the 
following quotation from Williamson and Tarleton’s 
“ Dynamics :’—“ Although in our definition of work we 
have taken no account of the time occupied in its per- 
formance, yet time becomes a necessary element when 
we come to compare the efficiency of different agents.” 
Professor Barr apparently cannot associate the idea of 
time with the performance of work. We venture to think 
that in this he will stand almost alone. 

Professor Barr is not content to criticise what we have 
written on energy “as she is taught ;’ he goes on to criti- 
cise certain statements concerning the thermo-dynamics of 
the steam engine which recently appeared in our columns. 
It would occupy more space than we can spare to set Pro- 
fessor Barr right on this point. It may reassure him, 
however, if we tell him that we do not stand alone in 
holding that Rankine’s interpretation, at all events, of the 
adiabatic expansion of steam will not solve problems pre- 
sented by practice, even after every allowance has been 
made for the difference between a theoretical heat engine 
and an actual steam engine. Want of experience and of 
that breadth of knowledge which enables men to compre- 
hend that that which they have learned from their text- 
books may possibly need revision, may perhaps explain 
Professor Barr’s youthful and implicit faith in that which 
he has been taught on this subject. It will not, 
however, explain the disregard for the truth which 
characterises his criticism of what we have written. 
Professor Tait, writing on Rankine’s statement of the 
second law of thermo-dynamics, and especially on one 
part of it, said, “ The student who thinks he can form any 
idea of the meaning of this sentence is quite capable of 
explaining on thermo-dynamic principles what Mr. Tenny- 
son says of the Great Duke,— 

Whose eighty winters freeze in one rebuke, 

All great self-seekers trampling on the right.” 
Professor Barr may be this ingenious student, and to his 
doubt as to the meaning of Rankine’s puzzle, may be attri- 
buted his dogmatism of statement; but the instruction of 
young engineersdemandstruthful setting forth of the words 
of others, and when Professor Barr has learned that there 
is a little outside his philosophy, hemay find that engineers 
know when they are talking of pressure and when of tem- 
perature, though he may not; and he may learn also that a 
larger proportion of the heat used in makingsteam at 200]b. 
pressure on the square inch may be converted into work by 
a steam engine than of the heat used in making steam at 
201b. pressure on the square inch. It may be hoped that 
by the kindness of some engineering firm Professor 
Barr may be allowed to acquire information on what is 
actually known on this subject, so that he may cease to 
be amused by what he does not understand. That a pro- 
fessor of engineering should remain so much in the rear 
of those whose sons he must teach is a misfortune which 
ought to be remediable. 

Professor Barr has kept for the last the head and front 
of our offending. Most of our readers will remember a 
memorable controversy which took place last year in our 
pages concerning the Royal Agricultural Society’s brakes 
and certain experiments made by Professor Barr and Mr. 
Halpin. We did not at once agree that Professor Barr 
was right and the Royal Agricultural Society’s engineers, 
Sir F. Bramwell and Mr. Anderson, were wrong. This is 
what Professor Barr says of us:—‘“ This same journal 
some months ago, January 13th, 1888, in discussing at 
great length a very elementary question in mechanics, 
says: ‘Our readers may here very naturally ask us how 
we xow think the net load on the brake should be calcu- 
lated, and we frankly reply that we do not know.’ Such 
candour, were it consistently maintained, would be worthy 
of the highest commendation, especially when manifested 
in connection with a question so elementary, and one 
would be much more inclined to pity them than to blame. 
Unfortunately, however, the articles to which I have 
referred, and others of a similar nature, are of more recent 
date, and so also is the passage which I quoted in an 
early part of my remarks, as an example of the views 
expressed in that journal on the value of scientific 
training.” 

Now, so far from the point raised for discussion being 
avery “elementary question in mechanics,” it is one on 
which a wide diversity of opinion existed at the time 
among the most competent authorities. The difficulty is 
not qualitative, it is quantitative; and we did not stand 
alone when we asserted that we did not know how to cal- 
culate the net load on a so-called compensated brake. Nor 
did Professor Barr. We shall not rake up the contro- 
versy again; it will suffice that we should refer Professor 
Barr not only to what we wrote, but to the somewhat 
extended literature which the trials evoked, and particu- 
larly to the last volume just issued of the Royal Agricul- 
tural Society’s Journal, page 672. 

We are charitable enough to think that Professor Barr, 
in the hurry of professional work, has read what we have 
written superficially. It is very easy to start with cer- 
tain definitions of the meanings of particular dynamical 
terms, and then to criticise the views expressed by others 
who are using the same words in a different sense. We 
gave several examples of the way in which dynamical 
statements may be used or misused. Thereupon Professor 
Barr accuses us of blundering. If there is any force in 
his contention, it must lie in the proposition—--which, how- 
ever, he has not clearly put forward—that the ordinary 
statements of dynamical truths do not admit of being mis- 
conceived. A glance at not only our own correspondence 
columns, but those of other technical journals, notably 
Nature, will at once set this point at rest in our favour. 
The teaching of dynamics is notoriously imperfect, be- 
cause the words and formule used do not carry the same 
meaning always, and are not used invariably in the same 
sense. That it is imperfect is demonstrated by the enor- 


mous number of text-books which has been written on 
dynamics, each intended to avoid the mistakes or defects 








of those which have gone before. The difficulty is, to a 
large extent, metaphysical, and can only be evaded by 
using the utmost precision in explaining what is meant, 
Notable examples are supplied by the words—Force, 
power, energy, work, and rate; and Professor Barr’s airy 
assumption that they can have each but one correct and 
universal meaning would induce those who do not know 
what is the real depth of his knowledge to believe that 
he goes through the world with his eyes shut. 





THE COAL STRIKE AND THE RAILWAY. 

THE immediate effect of the strike of miners in Yorkshire on 
the railways is at once appreciable ; there has been placed 
on the lines of the chief railways traversing Yorkshire 
a larger amount of coal, the output being supplemented 
in some cases from stocks that had accumulated, and the miners 
working harder to get as much money as possible before com- 
mencing the strike. After that, the stoppage of collieries has 
affected the receipts of some of the railways; the traffic receipts, 
for instance, of the Hull and Barnsley Railway having been already 
sharply affected adversely. Some of the other lines serving the 
Yorkshire coalfield serve other important centres as well, and the 
immediate loss is to some extent neutralised by the additional 
traffic from these centres; but, still, there is the result of 
a falling off in the cval traffic from Yorkshire. The pressing 
want for coal may be met in some cases by drawing coal, at an 
increased cost, from other coalfields. Durham, for instance, has 
been sending a quantity of coal to Hull for the steamers, which 
must have their fuel, and there have been drawn supplies of 
coal from other districts. But there are cases where the works 
are laid idle because the higher price of coal could not be paid, 
and because the strike clauses free the owners of the works, 
Thus there is diversion of traffic, and the railways feel the effects 
of this ; and they have also in some cases to pay a higher cost 
for the fuel for locomotive purposes, for several of the great 
lines draw a large quantity of their coal from Yorkshire, 
In a few instances they can obtain increased supplies 
from other sources, but generally those who need more 
coul in times of strike have to pay a higher price 
for the fuel, and this will be found to be the case in a large 
proportion of the instances where railway companies need alter- 
native supplies to replace those they obtained from Yorkshire. 
Hence the results of the strike to the railways will be a diversion 
and re-distribution of a part of the coal traffic, and probably a 
slight increase of the cost of coal for locomotive uses. It is 
quite probable that that increase of the cost of coal will not be 
removed with the termination of the strike; it is evident that 
in many instances the advance in the rate of wages has been 
paid, and there is little doubt that it will be paid in others, 
so that on the occasion of the next contracts for coal 
there may be looked for an average price which will pro- 
bably be higher than that that has of late been paid. The 
demand for coal may be said to have overtaken the supply, and 
as there is a normal growth in that demand from time to time, 
we may readily believe that the continuance of that growth will 
in some measure force up the price of coal until there is a 
greater utilisation of the facilities of production both of mines 
and miners. Thus we may look upon it that the price of coal 
to railways has passed from its lowest level, and that our com- 
panies must make up their minds to pay slightly increased sums 
for the fuel they need. One result of this should be to induce 
more attention to that economical use of fuel which has had less 
attention paid to it during the period of very cheap fuel, but 
which becomes much more important now that there is the 
likelihood of dearer coal. 


THE ABT SYSTEM OF MOUNTAIN RAILWAYS IN AUSTRIA, 


Tue principles upon which the Abt system of mountain rail- 
ways are based, and the advantages thereby gained, are now so 
well known in this country, and have been so often referred to and 
described by us, that we need not in this place give any details 
of the system. At the present time a project for the construc- 
tion of two lines of railway on the Abt system is attract- 
ing considerable attention in Austria, where there does not yet 
exist any such railroad. In May last the Austrian Government 
introduced into the Lower House a Bill for the building of two 
lines of railway. The first was to start from the station 
Eisenerz, vid the Erzberg and Prebichl, to Vordernberg, where it 
would join the Leoben-Vordernberger Railway. The second line 
will run from Schrambach—South Austrian State Railway—vid 
Freiland, St. Egyd, Terz, and Miirazsteg to Neuberg. The 
necessary powers for the construction of the first-mentioned line 
were obtained on the 5th July, and for the second on the 30th 
June. Operations have now already been commenced on the 
Eisenerz-Vordernberg line. The Government have granted the 
concessionaires of the latter line—the Austrian Alpine Mining 
Company—exemption from all taxes, and give them a State 
guarantee for a yearly revenue. These same privileges have not 
been granted to any railway company in Austria for a consider- 
able length of time. The Schrambach-Neuberg line will be 
constructed at the expense of the Government. A portion of 
the Eisenerz-Vordernberg line will be built in the usual way, 
whilst the remainder will be constructed with two side rails and 
one central rack rail like that on the Rigi in Switzerland, the 
locomotives being made specially. The total cost of the line is 
estimated at £336,000, the length being about nineteen and 
a-half miles. It will thus be seen that the cost per mile will be 
about £17,230. The expenditure per mile for the Schrambach- 
Neuberg line, which is about thirteen miles long, is estimated at 
£10,400. Seven and a-half miles of this line will be constructed 
on the combined adhesion and rack system. 


DOCK ACCOMMODATION FOR THE EAST. 


WE have on several occasions of late referred to the need felt 
by our Admiralty authorities for more extended accommodation 
for docking large ships of war than is at present available 
throughout our possessions in the East ; and when last doing so 
we mentioned that proposals had been made by them to the 
Chamber of Commerce at Colombo for the joint construction of 
such accommodation at that port. We then expressed the con- 
viction that the reply made by the Chamber, as representing 
the mercantile community of Ceylon, was so extremely one- 
sided, throwing as it did the whole burden of the construction 
of the dock upon the Imperial Government, that we doubted 
extremely if the Admiralty would pursue the negotiation 
further. As we then anticipated, so has it turned out. The 
reply to the merchants of Colombo is a refusal in full to agree 
to the offer made by them, and its terms are of so con- 
clusive and final a character, that we may believe that 
the Home Government has closed‘the door to any re-opening of 
the negotiation. As regards Ceylon, this settlement of the 
question is most unfortunate, as we presume that the Admiralty 
will now fall back upon the alternative named in our last 
article on the subject—the selection of the harbour at 
Trincomalee, on the eastern coast of the island, to satisfy its 
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wants. Colombo must lose largely by the withdrawal of the 
offer of Government aid, there being little probability now 
of a dock being built at that port for many years. to 
come. Meanwhile, vessels needing docking will resort to Trin- 
comalee for the use of the Government dock, assuming that 
our presumption that one will be constructed there be correct. 
‘A vast sum of money has been expended upon the harbour works 
at Colombo, and it is recognised that that money has been well 
spent. But no harbour can be considered to be first-class in 
every respect so long as it is deficient in the almost indispensable 
adjunct of a dock; and we feel sure the Colombo community 
will have much reason to regret the short-sighted policy which 
induced it to meet the advances made by the Admiralty in the 
niggardly spirit which was shown by its mercantile represen- 
tative chamber. It may be, however, that other reasons have 
conduced to the decision arrived at by the home authorities 
with respect to Colombo, It has been named to us that the 
War Department gives a strong preference to Trincomalee over 
that port on account of the very full defence the naval station 
could afford to any dock established there. It is true fortifica- 
tions are in course of erection at Colombo, but they 
will be decidedly below the standard of defence at Trin- 
comalee. Practically, indeed, a dock at the Jast-named 
place, situated as it would be within its land-locked har- 
bour, would be unapproachable, and therefore unassailable, 
unless entrance to the harbour should be first forced. Finding 
themselves therefore deprived of the assistance hoped for at 
Colombo, it is but natural that, in view of the consideration we 
have named, the Admiralty should yield to the feeling at the 
War-office and determine on the selection of Trincomalee. At 
Bombay little has been done as yet towards the provision of a 
naval dock; the plans, as we have been officially informed, being 
still under consideration, and but very little outlay has to date 
been incurred on the site determined upon for it. 


A RESULT TO THE THREATENED COAL STRIKE IN AUSTRALIA. 


We have before referred to the growing tendency among the 
colliery hands in some of our Australian colonies to follow the 
example set them by those of Great Britain. “ It is an ill wind 
that blows nobody any good,” and we find accordingly that the 
apprehensions to which this tendency has given rise are likely 
to have the result of materially increasing the tonnage of ship- 
ping resorting to the great coaling port of Colombo. The Orient 
Steamship Company has for some time past been compelled to 
abandon its calls at the island of Diego Garcia as a coaling 
station, owing to local difficulties existing there. So long as it 
was possible for the company’s vessels to fill up at Albany, 
Adelaide, or Melbourne, on the route to Sydney, with certainty, 
the enforced abandonment of Diego Garcia was but of little 
moment. But owing to the apprehended difficulty with the 
miners, the company now finds it impossible to obtain contracts 
for its coal supply at the three first-named ports. It is only 
at Sydney itself, the terminus of the company’s voyages, that 
an annual contract can now be made. It has been found to be 
unsafe to adventure the long run from Aden to Sydney without 
at least having an opportunity for making up a possibly defi- 
cient supply on the through run. That opportunity being now 
no longer afforded either at Albany, Adelaide, or Melbourne, it 
has been decided that so long as the present state of uncertainty 
exists, all outward bound steamers ot the Orient Company shall 
call at Colombo for coaling purposes, although this necessitates 
a not inconsiderable deviation from their direct route. A large 
proportion of those homeward bound will also make similar 
calls. The trade of Colombo must manifestly be a large gainer 
by this resolution, and it is probable that the opportunity of 
visiting the famed island of Ceylon will not be disliked by the 
passengers by the Orient steamers, » 








STEEL EXHIBITS AT THE GLASGOW 
NATIONAL EXHIBITION. 
No. Il. 


Messrs. JouN Brown Anpb Co., Sheffield, have a very 
fine and extensive display of heavy steel manufactures at 
their stand near the western extremity of the main 
avenue. We may first allude to a monster Siemens steel 
propeller shaft, which occupies the full length of the front 
of the stand. It is GOft. long, and 19in. in diameter, with 
a 23in. collar, and a 3ft. Gin. coupling. It weighs about 
thirty tons, and was forged by the hydraulic press lately 
erected by Messrs. Brownand Co., whichisthe most power- 
ful tool of the kindin existence ; and enables the firm to deal 
easily with the heaviest descriptions of gun and machinery 
forgings. Armour plates are of course well represented, 
and five plates of different kinds and dates, showing the 
improvement made in resisting power since the adoption 
of iron armour, form an interesting portion of the exhibit. 
Among them are two tested steel-faced or compound 
plates manufactured on the patented system of Mr. J. D. 
Ellis, one of the heads of the firm. A large boiler shell 
plate, 28ft. by 9ft. by llin. thick, which is one of an order 
executed for the Fairfield Shipbuilding and Engineering 
Company, forms a background to a part of the stand; 
and a little further west is a gigantic steel furnace front 
with four holes, flanged at one heat by special hydraulic 
apparatus, each hole containing one of Purves’s patent 
ribbed steel flues. These flues, though only recently 
introduced, have met with such wide approval that 
between 1200 and 1300 have already been supplied. A 
good, though not numerous, assortment of steel castings, of 
excellent quality and finish, incluces a powerful propeller 
bracket casting for a twin-screw steamer, and a large 
—— blade casting, similar to a set of twenty-five 

essrs. Brown and Co, made for the new Inman and 
International steamers City of New York and City of 
Paris—the former of which is now in active service on the 
Atlantic, while the latter is rapidly nearing completion 
in Messrs. Thomson’s dock at Clydebank. Both of 
these castings are admirable. Other objects of interest 
are a hydraulically dished chemical pan over 9ft. in 
diameter, a large weldless steel hoop for a chemical fur- 
nace, and two chains of links for a suspension bridge, 
consisting respectively of nine and eight plates. These 
are rolled, and are somewhat remarkable, as they take 
their final form with enlarged heads in the mill, without 
receiving any subsequent shaping. Groups of locomotive 
cranks, axles, tires, springs, buffers, pressed wheels, and 
cases of tool steel, complete this exhi it, 

Mr. Thorsden Nordenfelt shows on an adjacent stall a 
most interesting collection of “Mitis” castings, These 


INTER- 





| 
castings are produced by adding small quantities of | 
aluminium or aluminium alloy to molten wrought iron or | 
soft steel. The addition has the effect of lowering the | 
melting point of the iron, so that the contained gases are 
allowed readily to escape, and the metal is rendered so 
fluid as to run freely into the smallest mould. Mitis cast- 
ings are easily welded and worked, and are good substitutes 
for complicated smiths’ forgings in iron or steel. The 
strength and toughness of the cast metal, fully equal to 
that of the best wrought iron, admits of extreme lightness 
in the castings; and by increasing the percentage of carbon, 
tools and parts of machinery may be produced of any 
desired degree of hardness. The numerous excellent 
samples shown, indicate a wide field of application, though 
for many purposes their high cost, dependent on that of 
aluminium, will be prohibitive. 

Mr. George Turton, of the Buffer Steel Works, Shef- 
field, whose stand is situated under the east gallery, shows 
his well known patent adjustable plunger railway buffers, 
drawbar cradles, slack gathering couplings, and an assort- 
ment of springs, tool-steel, bars, &c. Other steel firms in 
this section are Messrs. William Cook and Sons, Glasgow 
and Sheffield, who exhibit a fine collection of saws of all 
kinds, and an assortment of crucible steel castings; 
Messrs, Jas. Goodwin and Co., Motherwell and Ardrossan, 
who show a limited number of very good Siemens-Martin 
steel castings among their engineering exhibits and; 
Messrs. A. Baird and Son, Clyde Steel Works, Hamilton, 
who display a variety of crucible steel castings for various 
purposes. The Leeds Forge Co. also shows samples of 
mild steel, in connection with its magnificent display of 
corrugated furnace flues and other patented specialities ; 
but as the contents of the stand fall to be dealt with 
under the subject of marine engineering, it is unnecessary 
to do more than allude to them in the present article. 

Messrs, Palmer’s Shipbuilding and Iron Co., Jarrow- 
on-Tyne, at its large marine exhibit in the naval 
architecture section, shows a number of samples of steel, 
including ingots, slabs, steel plate and bar tests, twisted 
bars, and dished plates, manufactured by the Siemens 
process in “ Batho” furnaces. 

The remaining steel exhibits are placed on the south 
side of the east corridor, in Courts 1, 2, 3, and 4. 
Messrs. Cocker Brothers, Sheffield, have in Court 1 an 
attractive display of their steel manufactures, chiefly in | 
the form of finished articles. Among these are cast steel | 
hammers for all purposes, samples of cast steel wire of | 
all sizes, from watch springs to the heaviest gauges, spiral 
springs of all descriptions and strengths, a large assort- 
ment of steel Ramsbottom piston rings, Cocker’s patent 
fish-plate bolts, and a fine collection of files, for which the 
firm has a high reputation. Requisites for the carriage 
and wheelwright trades are also shown in great variety, 
and of excellent workmanship and finish. In cases at the 
rear of the stand are arranged specimens of tool steel 
bars, and fractured specimens to show the different grades 
of steel suitable for different purposes, Messrs. Jowitt 





large collection of files and rasps, and bars of cast and 
double shear tool steel. 
The West Cumberland Iron and Steel Company, Work- 


ington, has in Court 2 a stall containing a number of | 


specimens illustrative of the manufacture of pig iron and 
Bessemer and Siemens steel. The most noticeable object 
in this collection is a portion of a collapsed steel boiler 





flue, which demonstrates in a striking manner the remark- 
able tenacity and toughness of good mild steel. 
was taken from a boiler working at a colliery in the 
Midland counties, and illustrations of it, accompanied by 
an explanatory article, appeared in our issue for February | 
19th, 1886. A jin. Siemens steel plate, which has been | 
tested by the fire of Martini rifle bullets at 100 yards and | 
200 yards ranges, and by the explosion on its surface of | 
half-a-pound of dynamite, is also shown, together with | 
numerous sections of rails for railway and tramway | 
purposes, cold bent and twisted rails, steel sleepers, and | 
numerous tested steel specimens of different kinds. 

The Ebbw Vale Steel, Iron, and Coal Company shows 
several steel railway sleepers, including Rafarel’s and the | 
Indian State metre gauge railways, a numerous collection | 
of bull-head, double-head, flanged, and tram rails, from | 
9b. to 861b. per yard ; one of the first rails rolled at | 
Ebbw Vale in the year 1830, a large collection of steel 
channel bar sections, including one 10in. by 3}in. by ;;in., 
said to be the thinnest section of the size ever made, and 
several cases filled with Welsh bar iron, rail joints of 
different kinds, tested fish-plates, samples of pig iron, 
puddled and forged bar. This company produces annually 
about 120,000 tons of steel in various forms, all made by 
the Bessemer process; and it may be noted, as indicating 
the wide adoption of the Siemens process, that this is the 
only large steel firm represented in the Exhibition which 
— solely on the earlier method for its steel product. 

Tessrs. Merry and Cuninghame, who are one of the two 
firms in Scotland manufacturing basic steel, have a large 
model of their Carnbroe blast furnaces, but content them- 
selves with a very small display of mild steel samples of 
no special interest, placed among a collection of pig and 
malleable iron specimens. 

The Coats Iron and Steel Co., Coatbridge, shows samples 
of its manufactures in iron and mild steel, including 
angles, flats, squares, tees, channels and bulbs. Most of 
the steel samples exhibited have undergone severe cold 
bending and twisting tests without any signs of failure. 
Round bars ranging from }in. to Gin. in diameter are 
shown, several of the larger sizes having been folded close 
together cold, without showing the slightest flaw. Bars 
of special bolt steel witha tensile strength of forty-two tons 
per square inch, andan elongation of 25 per cent., have been 
twisted and knotted in ways which can leave no doubt 
about the trustworthiness of the material. This firm is 
the latest addition to the list of Scotch steel makers, but 
though only a few years in the field, the brand is already 
favourably known. ‘The steel is manufactured by the 
Siemens process in four large furnaces, two of which are 
of the “ Batho” type with a capacity of eighteen tons each. 


This flue | 





The rolling plant consists of one cogging and four rolling 


mills, aud the monthly output of steel bars amounts to 
about 2000 tons. 

The Consett Iron Company, Durham, has in Court 3 
an effective display of its steel and iron products, and 
the raw materials used in the different processes. This 
company only recently added the manufacture of steel 
plates to its business,on account of the diminishing demand 
for iron plates, of which it formerly produced about 7000 
tons per month. This has now declined to about 2000 
tons; while the production of steel plates amounts to 
8000 tons per month—a fact which affords some indica- 
tion of the extent to which the steel industry is eclipsing 
that of malleable iron. The exhibits are arranged on 
steps, and include steel ingots and blooms, chequer plates 
of various patterns, and plain plates, some good examples 
of flanged work, and a variety of tests of all kinds, 
demonstrating the excellent quality of the Consett steel. 
The articles most likely to attract attention are the 
“cobble” plates, conspicuously placed on the highest point 
of the stand, and the hot bulging tests of steel plates 
forced into the shape of Welsh hats, shown on the lower 
steps. The steel-making plant at Consett is on a very 
extensive scale, and of the most perfect description. 
It includes sixteen Siemens furnaces of large capacity, 
an exceptionally powerful cogging train for the produc- 
tion of slabs from the ingots, no hammers being used for 
this purpose; and four large plate-rolling mills, with all 
necessary appliances for facilitating rapid production. 

he Glasgow Iron Company has in the same court a 
highly interesting. exhibit of basic steel, and of the 
materials from which it is made. As already mentioned, 
there are two firms in Scotland engaged in the manu- 
facture of soft steel by the Thomas-Gilchrist process— 
Bessemer converters being employed in both cases. The 
company whose exhibits we are about to describe has been 
very successful with the quality of its basic product, 
and we may remind our readers that early last year an 
exhaustive series of experiments was carried out at the 
company’s Wishaw works by special surveyors attached to 
Lloyd’s to determine the suitability of the steel for ship- 
building. These experiments were highly satisfactory, 
and led to the acceptance of the company’s bagic metal on 
the same footing as ordinary Siemens steel. On the stand 


| is shown a large assortment of tests of every kind, which 


give ample proof of the toughness and soundness of the 
material. These include cold bending, dishing, folding, 
twisting, knotting, and drifting tests of all kinds. 
Perhaps the most noteworthy articles are the 7in. round 
bars folded close while cold, the large channel bars bent 
cold into circles, the cold twisted tee bars, and some of the 
cold tied knots. Punched, welded, and tempered samples 
are also shown, and a photograph of a collection of speci- 
mens tested at Wishaw by Lloyd’s Committee in July of 
last year. At the back of the stand are displayed cases 
containing samples of raw and ground dolomite, basic 
brick mixture, mill and forge cinder, from which the pig 


| for conversion into steel is smelted, and ground phosphoric 
and Sons have a stand in the same court, and exhibit a | 


slag or phosphate meal, which is in increasing demand for 
agricultural purposes. The works of this company at 
Wishaw consist of three blast furnaces, three 7-ton 
converters, one large cogging will, and a billet and heavy 
bar mill. Plates and light angle and bar sections are 
rolled at Motherwell, where the firm has an extensive 
plant. The present output of basic steel amounts to 
about 3500 tons per month, and is gradually increasing, 
notwithstanding the extremely low price of the Spanish 
ore, brought to the Clyde in such immense quantities, 
which has a decidedly deterrent influence on the basic 
steel industry. 

Messrs. Seebohm and Dieckstahl show also in Court 3 
a neat and well-arranged case containing bars and frac- 
tures of Swedish iron, bar steel, cast steel ingots, 
finished bars, special steels, and an assortment of 
cutting tools, illustrating the manufacture of the finest 
qualities of crucible steel. In concluding our notice of the 
various steel exhibits, we may direct attention to a smal] 
but most excellent collection of German steel castings, 
exhibited by Mr. R. Stoffert in Court 4. They bear 
comparison with any in the Exhibition. 








COASTGUARD BOATS. 





Tue Roumanian Government have just augmented their small 
navy by the addition of three coastguard vessels, built by the 
Thames Ironworks and Shipbuilding Company, Blackwall, illus- 
trations of which we have pleasure in publishing on page 368. 
The vessels are named after three rivers, viz., the Oltul, 
Siretul, and Bistrita,and are of the followingdimensions :— Length 
between perpendiculars, 100ft.; beam, 13ft. 6in.; draught, 
6ft.; speed, 11 knots natural draught, and 13} knots moderate 
forced draught; indicated power for 11 knots, 160 horses; coal 
consumption in six hours’ trial, 1°97 lb. per horse per hour; and 
with power for 13°215 knots, 2:06 lb. per horse per hour. 
These vessels carry 1°87 mm. and 2°47 mm. Hotchkiss machine 
guns, and will prove very useful vessels at the mouth of the 
Danube. They left the Thames in company on August 12th, 
and arrived at Galatz on August 31st, coaling at Gibraltar and 
Malta; and after running speed trials for the satisfaction of the 
authorities at Galatz, were taken over, not a single hitch 
occurring throughout, a great satisfaction to all concerned, 








THE SANITARY INSTITUTE.—At a meeting of the council of this 
Institute, held on the 25th inst., Sir Douglas Galton, K.C.B., 
F.R.S., in the chair, thirty-eight members and associates were 
enrolled. 

NAVAL ENGINEER APPOINTMENTS.— The following appointments 
have been made at the Admiralty: Henry S. Rashbrook, engineer, 
to the Pheasant, to date October 30; William Sharp, engineer, to 
the Speedwell, George W. Barry, engineer, to the Conqueror, 
and William H. Bramsdon, engineer, to the Seagull, all to date 
October 27th. 


THE ‘‘ ELECTRICAL ENGINEER,” —We have receiveda copy of vol. i, 
of this new claimant to the patronage of electricians, an judging 
by its contents and their general tendency, it appears likely to 
obtain a large share of it, As a monthly journal, it has been in 
existence for some years, but its proprietors took no steps to widen 
its support, It hassince January, however, appeared as a weekly 
journal, and this first half-yearly volume commends itself to us, 
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DUTCH TORPEDO BOAT EMPONG. 


MESSRS. YARROW AND CO., POPLAR, ENGINEERS, 











THE DUTCH GOVERNMENT TORPEDO BOAT 
EMPONG. 

THE marked success attained by No. 79 sea-going torpedo 
boat, built for the British Admiralty at the close of 1886, 
induced the Dutch authorities to order a similar craft, which we 
have the pleasure to illustrate above. This turpedo boat was 
not only similar to No. 79, but also to several others built by | 
the same firm for foreign Governments, one of which, con- 
structed for the Chinese Navy, recently steamed out to China, 
and on its official trial at Port Arthur attained a speed of 
twenty-four knots when in the hands of Chinese stokers, which 
does them great credit. 

The Empong has a long turtle deck forward, which covers two | 
17ft. torpedo tubes, and also provides the accommodation for | 
the crew. At the after end of the turtle deck is the conning 
tower, in which is the steering gear, which can be actuated 
either by steam or hand. The compartment below the steering 
platform is utilised for the galley and cooking conveniences. A 
cross bunker in front and bunkers at the side form a partial 
protection to the boiler from three directions of fire. Next to 
the stokehole is the engine-room containing triple expansion 
engines. Immediately aft is a cabin for the chief engineer, and 
alsoa magazine. The officers’ quarters are in the next com- 
partment, and immediately abaft this is a large pantry fitted 
for storing provisions, &c. Quite at the stern is a space for 
ship’s sores, 

The propelling machinery consists of one locomotive boiler. 
and triple-expansion engines capable of indicating 1200-horse 
power. The air, feed, and bilge pumps are worked off a sepa- 
rate short piece of shaft coupled to the crank shaft by a movable 
joint. These pumps are exceedingly accessible, and are situated 
very low down in the boat, which enables them to draw more 
efficiently from the condenser and the bilge, and, being below 
the water-liue, are well protected. 

The boiler is of the locomotive type, embodying the most 
modern improvements at present adopted by the builders. The 
shell is of mild steel throughout, the fire-box of copper, and the 
tubes of brass. In this, as in all other torpedo boat boilers 
built by this firm, the crown of the fire-box is made with a drop 
in it 5in. deep, which drop is about 12in. from the tube plate. 
By this arrangement a very considerable depth of water is 
maintained over the large flat surface of the top, which 
is an important consideration, having in view the changes of 
inclination to which a sea-going craft is subject, while, if the 
whole of the flat top were at the upper level, it might under 
some conditions be partially uncovered with water. There is no 
doubt that this is one of the main reasens why there have been 
no serious mishaps to the boilers constructed by this firm. The 
crown stays are of mild steel, having forged solid heads under- 
neath to support the crown plate, so as to secure a good bearing, 
and the row of stays next to the tube-plate is made on the ex- 
pansive principle to allow the box to freely adjust itself to 
sudden variations of temperature. | 

The boiler is also fitted with Yarrow’s patent watertight ash- | 
pan arrangement, and as this is a most necessary system for the 
safety of any torpedo boat, we will briefly describe it :—In all | 
torpedo boats, owing to their narrowness of beam in order to | 
secure speed, it is essertial that all the weights be kept as low 
as possible to insure stability, and for this reason the grate must | 
of necessity be very close to the bottom of the hull; conse- | 
quently a very small amount of water entering the stokehole, 
from damage through shot or accident, is enough to extinguish 
the fire. thus leaving the boat helpless. By the above system 
the entire fire-box and furnace is enclosed, as it were, in a com- 
plete envelope or casing, the upper part of which extends well | 
above the waterline, and all the air required for combustion has 
to pass over the top edges of this casing before finding access to | 
the furnace. It will be evident that if the water gain access to | 
the boiler compartment, and if the pumping arrangements fail, 
or are not sufficiently powerful to keep it under, it will rise | 
inside the boat to the same level as the surrounding water, but | 
in spite of this the air supply to the furnace will be free, and 
the fire can be maintained burning. It has been found by actual | 
experiment that in such a contingency, and after the firemen | 
have been driven out of the stokehole, the boat will maintain its 
steaming powers for a run of four hours, at an 11-knot speed, 
which might enable it either to reach a port or elude capture by 
the enemy. 

We would add that not only do foreign naval authorties 
attach great importance to this system, but also our own 
Admiralty, and in the six first-class torpedo boats which Messrs. 
Yarrow and Co. are constructing at the present time for the 
British Government this plan has been insisted upon. The 
Empong is fitted with a powerful electric light worked by means | 
of a B 2 Victoria dynamo and engine. A fresh water condenser | 
is fitted of sufficient power to supply the crew with drinking 





water, and the boiler with sufficient to counterbalance the waste. 


| Altogether the Empong is fitted in every respect as a thoroughly 
| sea-going torpedo boat. 


The armament consists of a pair of 
torpedo tubes for direct ahead fire, and it is contemplated to 
provide at the stern two torpedo tubes for side fire, arranged at 
asmall angle with one another, and revolving on a turntable, 
which is actuated by means of steam, so that any angle of fire 
can be obtained with great rapidity. 

Two official trial trips were made with this boat, the first of 
two hours’ duration, with 164 tons load, when a mean speed of 
228 knots was obtained, and the second trial, of one hour's 
duration, carrying a load of 7 tons, resulting in a speed of 
24°1 knots. 





WOOD'S VERTICAL BOILER. 
THE accompanying engraving illustrates a patent vertical 
boiler now being introduced by Messrs. David Wood and Sons, 











of Cradley Heath. It is a well-known fact that the cross tubes 





down current through the cross tubes ; this is what they claim 
to have gained by rivetting near to each end of each cross tube 
a conical water tube, with the wide end rivetted to the fire-box 
crown, as shown in the illustration. On the application of heat 








as many central currents of water will rise to the surface as 
there are vertical tubes, thus relieving the cross tubes of the 
steam bubbles as fast as they are formed; the water on reaching 
the surface bends over in every direction and forms a number of 
descending currents between the fire-box and shell of boiler. In 
this way the whole liquid is thrown into circulation, for every 
portion becomes heated and ascends, and then, losing part of its 
heat after its ascent by coming in contact with the sides of the 
boiler, it travels again downwards in the space between box and 
shell till it reaches the heated lower portion of it, when it will 
again ascend through the vertical tubes as a hot central current. 








THE BREWING TRADES’ EXHIBITION. 
Tue Brewers’ Exhibition seems to be now an established 


annual market of the requirements of brewers, aérated manu- 
facturers, wine merchauts, and publicans. The productions of 
the brewers are also to be found there, but in comparatively 
small quantity. There is always a large collection of machinery 
for the brewery and the aérated water manufactory, but the 
latter the more often provides whatever novelty may be ex- 
hibited. Among the novelties this year are some machines for 
bettling with the screw-stoppered bottles now so much used for 
both beer and aérated waters. One of these is exhibited by Messrs, 
Barrett. In this the stopper is screwed in by means of a rotat- 
ing socket, into which the attendant places the stopper. The 
bottle being placed in the machine in the ordinary way, and the 
syrup and water valves, gas inlet, and air escape being actuated 
as usual, the rotary socket screws the stopper in, the tightness 
being determined by a friction clutch much of the kind used in 
tapping machines. The Riley Manufacturing Company have a 
very ingenious machine very similar to their well-known filling, 
syruping, and corking machine, in which all the parts with 
periodic movements are actuated by a series of cam channels in 
a large disc. The corking device of this machine is replaced by 


a socket which receives an intermittent rotative motion. The 
socket is carried by a spiral spring. The attendant of this 


machine receives the empty bottles with the stoppers screwed 
in as iightly as it is desired they shall ultimately be when the 
bottle is filled. In ‘his empty, but stoppered state, he puts it 
into the machine. Immediately after the bottle is clipped the 
spring-carried socket begins to rotate, and as soon as the torsion 
on the spring is sufficient to unscrew the stopper the latter is 
taken out, but the spring is prevented from recoiling or relieving 
itself of the tension. As soon, however, as the filling with syrup 
and water, emission of air, and admission of gas have been 

| completed, the stopper is allowed to re-enter the bottle and the 
socket carrying it is rotated in the opposite direction. As the 
socket returns to its original position, the force with which the 
stopper is finally screwed in the bottle is exactly that which 
the spring had to exert. to unscrew the stopper. 

Messrs. Barnett and Foster exhibited some well-made and 
highly-finished aérated water machinery, pumps, and bottling 
machines, and a new simple little device for attachment to 
bottles stoppered with the internal ball, as in Codd’s patent, 


| and by means of which the ball valve can be instantly displaced 
| without the aid of any tool for the purpose. 


Messrs. Galloway, of Bolton, and Mr. W. Eagles, of Salford, 
also exhibited some very highly-finished pumps, soda-water 


in a vertical boiler form the most efficient heating surface. Messrs, | CYlinders, and other apparatus. 
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A new machine was exhibited by Messrs, J. J. Pike and Co., 
The brass type is 
fixed to the cylinder in a very simple way, and can be readily 
removed, The inking arrangement consists of two distributing 
and three inking rollers. This machine is made to print hard- 
wood barrel ends, and its strength is sufficient to give deep 
impressions upon the hardest wood, and, being self-adjusting, 
will accommodate itself to boards of varying thicknesses. 
The ink supply is simple and so constructed that a duplicate 
can be attached where necessary for working two colours. 
The machine is also made to print with heated type, 


| so that ink is not necessary, the impression being slightly 


burned, and thus discoloured, leaving a permanent clean im- 
pression, The same firm exhibit the steam trap illustrated by 
the annexed engraving. This is made under Mr. Vavasour’s 
patent, and it is specially claimed for it that it can be worked 
under pressure, and where the traps are situated above the 
level of the water in the boiler, the condensed water from steam 
pipes can be returned by gravity. It is certain in its action, 
being actuated by the rise and fall of the water as in the 
case of the ordinary ball-cock, but with this advantage, that 
as the pressure inside the bell B is the same as on the exterior 
| side A, there is no tendency for the air or steam to leak out. 
When the trap has been out of use for some hours and allowed 
to cool down, the air contained in the bell is liable to be 
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absorbed by the water. This renders it necessary when start- 
ing the trap to open the two cocks on the box, the lower one to 
drain, and the other to admit air, the valve on the steam pipe 
being closed. When completely drained the bottom cock is 
closed and the steam valve opened. When the trap is seen to 
be in operation the air cock is closed. The box A containing 
the valve and air bell is made air-tight. The valve C is an 
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equilibrium valve attached to a lever, which is actuated by the 
spindle carrying the air bell. When the bell is raised by the 
rising water, the valve is opened and the water expelled by the 
pressure in the box A; when sufficient water is discharged, the 
bell by its weight closes the valve and prevents the escape of 
steam. 

Messrs. Stanford and Co., Colchester, exhibit Stope’s apparatus 
for cleaning the sides of Cornish and Lancashire boilers, remov- 
ing the soot from those parts of the plates which are in the side 
flues. By the apparatus this can be done while the boiler is at 
work, and by the removal of the soot and dirt occasionally, the 
value of this heating surface is very greatly increased. Some of the 
brickwork at the ends of the flues and at the front of the boiler 
is removed, and easily removable plates or shutters placed there 
instead. The wire brush, made to the curve of the boiler shell, 
runs on guide rollers and a rail at the bottom of the flue, other 
guide rollers pressing against the side of the flue keeping the 
brush against the boiler’s side. With smoky, soot producing coal, 
the gain which may attend the frequent use of such an apparatus 
may be very great. Of the water evaporated by a Cornish or 
Lancashire builer when in good condition about one-fourth is 
evaporated by heat taken up by the plates in the side flues. The 
importance of keeping these plates clean may therefore amount 
to 15 per cent., for with a coating of soot of over half an inch, 
as it sometimes is, the heat conducted to the plates is very small 
indeed. 

The Antifriction Conveyor and Grinding Machinery Company 
exhibited at work, amongst other things, a complete set of ice- 
making machinery, capable of making from fifteen to twenty 
tons of ice per day. The plant exhibited comprised a large 
double ammonia compressing machine, counter current con- 
denser, refrigerating tank filled with liquid and ice moulds, 
overhead crane, and other apparatus, driven by an engine by 
Messrs. Davey, Paxman, and Co, The refrigerating machinery is 
on Neubecker’s system, part of which includes what he calls the 
“counter current condenser.” There may be in this, though we 
do not know it, something more than merely causing the 
cooling water to pass in one direction and the ammonia 
gases in the ‘other. The system adopted is generally 
that of other ammonia apparatus, but there are some 
differences in detail. It consists in the employment of pure 
ammonia to deprive the surrounding bodies of heat, and re-liqui- 
fying the ammoniacal vapours by simultaneous mechanical 
compression and refrigeration by the counter current condenser. 
The pure ammonia is injected into helical cylindrical tubes, 
where it is vaporised by the refrigerating medium. The brine, 
as cooled, passes to the ice mould tank, and there absorbs the 
heat of the water to be made into ice. The brine containing 
the absorbed heat passes again to the refrigerating machinery 
to begin its circuit afresh. The vapour formed by the vapori- 
sation of the ammonia is removed by a double-action suction 
pump, and compressed into the condenser, where the heat is 
removed by the cooling water, causing liquefaction of the 
vapour, which circulates again through the process, so that the 
same refrigerant is used over and over again, and distilling 
methods are not used. 

In the compressors the construction of the piston-rod glands 
may be noticed. To prevent any oil gaining access to the interior, 
and any escape of ammonia, the piston-rod is made to act 
as a small suction and compression pump, and the tubes of this 
small pump are utilised to suck up the ammoniacal vapours that 
pore through the stuffing-box. As is very well known, leakage 
in the Linde and other machines is prevented by a liquid or 
oil-packed stuffing-box. In Neubecker’s machine a movable ring 
is fitted in the stuffing-box, and the escaping gas is caught and 
returned to the machine by an auxiliary or double-acting piston. 
It is asserted that the interior stuffing-box does not require to 
withstand any ammoniacal pressure, and all vapour that passes 
into the hollow space between the two stuffing-boxes is directly 
pumped into the machine by the small auxiliary pump, to begin 
again to circulate through the condenser. The double set of 
compressor cylinders can be disengaged, and each cylinder work 
independently of the other; and this also, it is claimed, pre- 
vents the loss of ammonia which otherwise occurs when the 
cylinder is stopped for repacking. The same firm has a new 
automatic liquid scale, suitable for measuring by weight the 
water passed into boilers and liquor heaters, &c. 

Messrs. Buxton and Thornley, Burton-on-Trent, exhibit some 
well-made and neatly arranged steam pumps with valves easily 
accessible. 

A new form of ice-making machine is exhibited by Mr. F. D. 
Blyth, of Leyton, but as this cannot be described without 
engravings we must defer a description for another impression. 











ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Colombia: Railways in.—The United States vice-consul at 
Burranquilla reports:—The information as to railways in this 
country being only obtainable from Government archives at the 
capital, so distant, I have had to rely on my own observations 
and the engineers in charge of construction and management. 
The railway system of Colombia is in its embryonic stage, and 
slow in growth. The internal resources of Colombia in coal, 





copper, iron, precious metals, timber, &c., should rank her 
among the most prosperous countries, but the capital which 
might have built railways, and brought remunerative order out 
of a chaotic state of wealth, has been mainly spent in fostering 
and suppressing political revolutions. The railways to be con- 
sidered are the Antioquia, Bolivar, Cauca, Dorado, and 
Girardot. The Antioquia railway, 125 miles in length, from 
Puerto Bierio to Medellin, was projected for the purpose of 
joining the Magdalena Valley to the Pacific coast. The first 
contract, made in February, 1874, was modified in July, 1876, 
and the line made to terminate at Barbosa, 100 miles from 
Puerto Bierio, of which distance thirty mit!es, from Puerto 
Bierio to Paris, have been completed. The line is one of heavy 
gradients. There are to be 137 bridges and trestles, 58 culverts, 
4,135,288 cubic yards of earthwork, and 177,242 cubic yards of 
retaining walls. The Central Cordilleras is to be 
at the height of 5177ft., requiring a gradient of 1 in 163. 
The concession was for fifty-five years, with exclusive privileges 
for thirty years from March Ist, 1883, and the State of Antioquia 
was to contribute at the rate of £3664 per mile, but not to 
exceed a total of £414,000, upon which basis State bonds were 
i-sued. TheStateof Antioquia,asshareloldersof one-third, was to 
have one-third of the proceeds. During the construction of the 
line, and for five years after, all materials for construction and 
working were to be free of duty, impost, or tax. The maximum 
rates of conveyance were to be: First-class passengers, 6d. per 
mile ; second-class, 4d.; third-class, 2d.; imports, 1s. 3d. per ton 
per mile ; exports, 1s. 14d.; coffee and tobacco, 74d. The Cauca 
Railway, commenced in 1878, was to connect Buenaventura, on 
the Pacific, with Cali and the west bank of the Cauca River, a 
distance of seventy-five miles, has been made as far as Cordova, 
twelve miles from Buenaventura, and been surveyed to Cali; 
but the work has been suspended. The State Governments of 
Antioquia and Cali were joint shareholders, and the national 
Government agreed to contribute £621,000, half the estimated 
cost of the line. An exclusive franchise for forty years was 
granted by the national Government. The same immunities 
and privileges as to duties and taxes, as specified for the Antio- 
quia line, were also conceded, and the national Government 
ceded 500,000 acres of wild land on both sides of the line. The 
passenger tariff from Buenaventura to Cali was to be: First- 
class, 20s. 10d.; second, 12s, 6d.; and the freight 4d. per pound. 
An important and integral part of the contract was the con- 
struction of a pier at Buenaventura to accommodate loaded trains 
and ships drawing 20ft. of water. As far as can be learned, failure 
in payment of promised subsidies and revolutionary troubles have 
prevented the continuance of the work. An arrangement has been 
concluded between the Government and the grantee by which 
the line, as far as completed, becomes the property of the former 
and the Government of Cauca, but its future is a matter of uncer- 
tainty. The project of joining the Magdalena Valley to the 
Pacific by the union of the Antioquia and Cauca roads would 
open upa vast source of wealth. There are 580 mines of gold 
or silver constantly worked. Coal beds have been discovered ; 
alum, arsenic, calcium, cobalt, lead, manganese, mercury, 
platinum, sodium, and zinc have been reported upon; and an 
immense quantity of agricultural produce awaits an outlet from 
the table lands and valleys of the interior to navigable waters. 
The Bolivar Railway from Barranquilla to Salgar, the port for 
shipment, is fourteen miles in length, belongs to private indi- 
viduals, and is under American management. The rolling 
stock, of English manufacture, will be replaced with American 
as necessity arises. The rates for passengers between Barran- 
quilla and Salgar are: First-class, 20s. 10d.; second-class, 
12s. 6d. ; and for freight, 10s. 4d. a ton. A branch line from 
Manati to Puerto, Colombia, on the north-west side [of 
Salgar Bay, is in course of construction. When this branch is 
finished probably freights will be reduced, and the Salgar 
terminus abandoned. The Bolivar Railway was constructed to 
obviate the peril to life and property caused by the shifting bar 
at the mouth of the Magdalena, the great commercial artery 
for eight States of the Republic. The river, 800 miles in 
navigable length, is without a beacon, a buoy, or a lighthouse 
to mark its entrance; there are neither landmarks, nor pilots ; 
and the channel is as shifting and unstable as the sands 
that bar the entrance. Vessels sometimes enter the river 
with from 18ft. to 20ft. of water on the bar, but a few 
days later there may be only 8ft. or 9ft. The exports are 
from the marginal towns and villages along the river 
accessible by steamers; but through the absence of proper 
roads and the scarcity of labour only a fractional part of what 
might be sent to the coast for foreign markets reaches com- 
mercial channels. Seven steamship lines touch at Salgar to dis- 
charge and receive freight, mails, and passengers. The passenger 
traffic over the Bolivar line has more than doubled in the last 
three years, and in 1887 exports from the interior passing over 
the line amounted to 16,371 tons, and imports to Barranquilla to 
11,848 tons. When the branch to Puerto, Colombia, is completed 
vessels can lie alongside a pier in smooth water in a port easy of 
access. The Dorado Railway, to connect a point below El Dorado 
with Honda, has been completed to Yegnas, eighteen miles. 
Owing to revolutionary disturbances additional time has been 
granted to extend the line to Conejo. In 1872 the State of 
Tolema granted the exclusive privilege of constructing a railway 
between the waters of the Lower Magdalena at Caracoli and the 
Upper Magdalena at Honda, and a bridge across the river at the 
same place where a series of rapids and falls form a barrier 
between the lower and upper rivers. The estimated cost was 
£40,000, upon which the National Government guaranteed 
7 per cent. for twenty-five years. The estimated capital being 
insufficient, and the expenses of working such a short line heavy, 
together with navigation being dangerous and difficult for at 
least thirty miles below Honda, a new concession was granted 
with exclusive privileges. English capital could not be found 
for the original plan, as the cost was estimated at £16,600 
per mile. This seemed excessive, but taken in conjuction 
with twenty-seven miles on which the cost would be 
exceptionally low, the average cost did not seem so 
t. The National Government grants a subsidy on the 
line extended from below El Dorado to above Honda of 
£1208 per mile as completed, 7 per cent. interest being allowed 
for any delay in payment, and an exclusive privilege for eighty 
years, at the end of which the line is to become the property of 
the nation. The line between Caracoli below and La Noria 
above Honda has been in operation since June, 1882, especially 
obviating the barrier below the Upper and Lower Magdalena. 
This, the most difficult, part of the line cost £13,250, and the 
engineers have extended the remainder at £3312 per mile. The 
bridge across the river at Honda will probably be built in the 
future, but nothing has yet been done towards its construction. 
The Girardot Railway, from Girardot to Bogota, the capital, a 
distance of eighty miles, has been completed to Portella, 
twelve miles, and surveyed for the whole distance. It is a 
Government enterprise, and is progressing slowly, the engineer- 
ing difficulties being of no ordinary character. At several 
points gradients of 1 in 16% will be necessary, and it is doubtful 
whether the line will ever pay working expenses. Passengers 





coming up the river, en route for Bogota, prefer to leave the 
river steamer at Yegnas, take the Dorado Railway to Honda, 
then cross the river, and proceed by the old mule road, tu 
spending more time on the Upper Magdalena, and afterwards 
skirting mountain spurs, and crossing trestle work among the 
Cordilleras. Some five years ago a Colombian enterprise was 
inaugurated to construct a line from Puerto Wilches, on the left 
bank of the Magdalena River, to follow the valley of the 
Sogomosa, and reach Bueurmauga. The line was surveyed, and 
under a mile of it laid. Both the National and State Govern- 
ments gave aid to the project, but it was suspended, probably 
through the revolution of 1884-5. Rumours of a new contract 
are current, but nothing official has come to hand relating to it. 
There is a projected scheme to connect Santa Marta by railway 
with one of the up-river ports. There are twenty miles of line 
completed between Santa Marta and the Cienaga station, and it 
is reported that the line is being surveyed as far as Banco. As 
a large section of the line south of the Cienagas is on alluvial 
lands subject to overflow, and the main portion is through 
swamp, jungle, and across various lagoons and watercourses, 
with many difficulties to be encountered, it would be premature 
to express any positive opinion as to its future. There are said 
to be copper mines in course of development within reach of the 
line, that may be greatly remunerative in the future, but it is 
doubtful whether profits derived solely from such a source 
would be able to cover the interest on such a line—through a 
district very sparsely populated—and in competition with the 
steamboat lines. 

Commercial information officcs, museums, d&:c.—A commercial 
agency has been founded at Belgrade by the Servian Minister of 
Commerce in the interests of Servian exportation, the principal 
object being to place the foreign consumer in direct relation 
with the home producer. Foreign merchants and traders have 
only to address themselves either by letter or orally to the 
Belgrade Agency, which will gratuitously supply all information 
respecting the purchase or sale of any kind of Servian merchan- 
dise and produce, giving the details required respecting Cus- 
toms duties, import, means of transport, price and state of 
production. The agency will also act as an intermediary 
between foreign producers and home consumers, and will 
endeavour to facilitate transport and to obtain reductions in 
tariffs of railways both native and foreign. The agency will 
reply to letters written in all European languages. Instruc- 
tions have been given to mayors, prefects, &c., to assist foreign 
manufacturers and merchants, so that they may be informed as 
to the commercial customs and laws of Servia, the manner in 
which bargains are made, the method of drawing contracts and 
of giving them the force of law, &c. The Belgian Consul- 
General at Buda Pesth reports very favourably of the usefulness 
of the Commercial Museum there, which is not merely an exhibi- 
tion but a vast market occupying the site of the Pesth 
Exhibition of 1885. The object of the museum is to exhibit 
whatever is manufactured in Hungary, so as to place the 
Hungarian nation in a position to know what its own products 
consist of. The only articles excluded are those excessively 
cumbrous or dangerous, such as locomotives and explosives. 
The Frankfort Commercial Museum, in the galleries of 
the new exchange buildings, principally serves to in- 
form the manufacturers and merchants of the district as to 
the mode of transacting business in foreign parts, and to facili- 
tate transactions therewith, by exhibiting the articles most 
current in transoceanic countries, with their prices, most suit- 
able mode of packing, local charges, period for which credit is 
allowed, &c. Thus the German manufacturer is enabled to see 
whether he can compete in exporting these articles to foreign 
markets, and also to adapt the goods to the wants of the 
country to which they are to be exported. The department of 
imports is equally important, its object being to make manu- 
facturers and merchants acquainted with such raw materials as 
by constant improvement present new features, and may te 
brought to answer various technical purposes, about which 
German manufacturers cannot decide without seeing specimens. 
Information is given from where the productions come—price, 
freight, and all intelligence tending to convey accurate informa- 
tion for their profitable employment. The aim of the informa- 
tion office is to afford all possible information as to foreign 
countries, and contains customs tariffs, directories, guides, 
periodicals, reports, statistics of every description, couamercial 
and technical, not included in German trade records. Those 
interested are thus kept constantly informed on the subject of 
imports and exports. The museum is under the patronage of 
the German Government, its condition is in every way satis- 
factory, and its collections are being rapidly added to. 
The number of visitors to the Museum in 1887 was 
6536. The export sample rooms of this city answer 
a similar purpose in assisting the export and shipping 
of German merchandise. It exhibits advertisements, designs, 
price lists, samples, show cases, sketches, &c., for indus- 
trial and other products, giving the exact measures, prices, 
weights, and all the requisite details in English, French, and 
German. Towards the close of 1887 the number of members 
and subscribers of this institution had increased to 295, showing 
a material improvement in the variety of the industries repre- 
sented. Similar institutions exist in Berlin, Cologne, Munich, 
Stuttgart, and other German cities. The fact that the export 
sample-rooms, by the contribution to them being small, offer a 
more effective and permanent representation than exhibitions 
involving heavy expenses, begins to be generally recognised in 
manufacturing circles, and these export museums greatly con- 
tribute to extend the intercourse with foreign countries. 
Although opened so recently as June, 1886, the Milan Com- 
mercial Museum has already rendered important services to 
Italian industry. The museum publishes a bulletin twice a 
month, describing all specimens received, and such facts and 
general information as are important to the interests of Italian 
export trade. The Italian Government is beginning to awaken 
to the value of this institution, and has lately increased its sub- 
sidy. The Commercial Museum opened at Oporto in March 
last year has proved a great success, having been visited from 
January to April this year by 8251 persons. Most of 
the articles exhibited are Portuguese, very few foreign 
manufacturers having responded to the invitation to send 
their products. In October an International Commercial 
Museum will be opened at Tangiers, in Morocco, for the 
purpose of encouraging trade between that empire and 
foreign countries, and of familiarising the Morocco merchants 
with articles imported from Europe. It is expected that the 
opening of this museum will exercise an extraordinary influence 
on the commercial future of Morocco. The Tokio Museum, 
Japan, occupies a large building of two stories in the centre of 
the large Ugeno Park, the fashionable parade of Tokio. It is 
more an exhibition than a commercial museum, its intention 
being more instructive than commercial, by combining the col- 
lections of all countries and all times, so that manufacturers 
and workmen may gather ideas as to nature, art, or industries. 
On the articles derived from voluntary gifts, the donors are 
allowed to inscribe any information they wish, as to address of 
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manufacturers or sale houses, place of manufacture, prices, &c., 
so constituting an admirable method of publicity, as the 
museum is much frequented. The Vienna Chamber of Com- 
merce established over two years ago a Bureau of Com- 
mercial Information respecting Africa, Australia, Danubian 
countries, Italy, Portugal, Russia, South America, Spain, and 
Turkey. The bureau was instructed to centralise all informa- 
tion respecting industry and trade in these countries received 
from the various Austro-Hungarian consulates. The steps so 
taken have produced the most satisfactory results to Austrian 
commerce, which has thus been able to work on accurate data. 
The Minister of Foreign Affairs has proposed to the Vienna 
Chamber of Commerce to extend to Belgium, England, France, 
Germany, and the United States the system of this institution, 
and thereby widen its sphere of usefulness. 








PATENT LAW AND THE PROPOSED ROLL OF 
PATENT AGENTS. 

Aw address on “‘ Patents and Patent Law” was delivered to 
the members of the Manchester Association of Engineers last 
Saturday evening by Mr. J. A. Bennion, M.A., barrister-at-law, 
of the Manchester Chancery Bar. The chair was occupied by 
the President, Mr. S. Dixon, who, in introducing the speaker, 
said they, as engineers, could fully appreciate a specialist, and 
their lecturer was well known as a specialist in that portion of law 
relating to patents. 

Mr. Bennion said he did not intend to go into very great tech- 
nical detail, but simply proposed to go, in a conversational style, 
over some of the ground that might specially interest them as 
engineers. In the first place he gave a short history of the law on 
the subject, and the way in which the monopolies known as patents 
had grown up, after which he briefly touched upon the law as it 
stood in relation to the Act of 1883, and upon the recent proposal 
to establish a roll of patent agents, which had been very fully 
discussed in the various engineering journals for some time past. 
The subject of patents was one of very great importance to 
engineers, whose history had been one long record of brilliant and 
successful inventions, and the county of Lancashire was especially 
interested, for it had long been known as the home of manu- 
facture. It was only right and just that an inventor should 
obtain an adequate reward for his labour, but it was a matter of 
no small difficulty to insure this reward and at the same time fully 
protect the interests of the public. On the one hand, it was 
desirable that an inventor should have the sole control over his 
patent, while on the other it must be perfectly clear what the 
patent consisted of. 

The mode of procedure at the British Patent-office was, however, 
he contended, very unsatisfactory in a great number of cases, 
For instance, a patent agent having to draw up a very difficult and 
important specification, sent it to a counsel of the highest eminence 
—one of the law officers of the Crown, in fact—who very carefully 
drew it wp, but the office refused it at once, stating that it was 
clumsily prepared. The patent agent saw one of the officials, and 
explained who had drawn up the specification, whereupon, without 
more ado, and without one single alteration being made, it was 
promptly accepted. With regard to fees, even though they were so 
much smaller than formerly, he—the speaker—thought they were 
rather excessive. So far as the Patent-office was concerned, the 
principal and almost only expense was at the beginning. Coming 
now to the specifications, and the necessary elements of a valid 
patent, he would say, in the first place, with respect to the subject 
matter of a patent, that a mere principle could not now be patented, 
and never could. Processes, as a rule, could not be patented 
by themselves, but if connected with some mechanical con- 
trivance they were suitable for patents. It had been sug- 
gested, with reference to searching, that some time limit 
should be fixed, and such a course was in many respects 
desirable. For instance, if thirty years was the period fixed 
upon as the limit, he thought that if a thing had not been in 
use for thirty years no great harm would be done if another patent 
in the same direction were permitted. A good deal of litigation 
was incurred by disconformity between the provisional and final 
specifications, and this ought to be avoided. The examination at 
the office was very expensive, and frequently valueless, as it did 
not prevent an action being brought. Either the official examina- 
tion should be sufficient, or the provisional specifications ought 
never to be published at all, and then the question of disconformity 
could not arise. The complete specification required to be very 
carefully drawn up, for there were so many things it must contain, 
and so many it must not, that it was a matter of the first import- 
ance todo it properly Few things were more difficult than to 
draw up a complete specification, and of course it was here that 
the skilled patent agent came in. The agent ought to be able 
to advise whether an inventor’s idea was a proper one, whether it 
should be proceeded with, and how to draw up a correct specifica- 
tion of it. Unfortunately, this was not always done, for frequently 
the patent agent was more ignorant than the inventor, and this 
had been very marked of recent years. There were, however, 
a@ great many honourable and clever men in the profession, 
and these were the men to be sought after. He might 
just mention that under the Act of 1883a man could be sued in 
the police court, and this was a great convenience. Only quite 
recently he was concerned in a case where the person committing 
the infringement was a mere man of straw, and in such an instance 
to sue fora penalty in the Chancery court was a costly process, 
resulting only in loss. Passing to the question of establishing a 
roll of patent agents, Mr. Bennion said a great deal had been both 
spoken and written about this proposal. As they knew, a Bill was 
now before Parliament dealing with the matter, and the first clause 
authorised the Board of Trade to establish such a roll. The ques- 
tion, of course, arose, How far was this desirable? The patent 
agent ought to be a man of very considerable ability in many ways. 
He should be perfectly bonest, and ought to have some knowledge 
of law and practical science. He ought to possess some amount of 
literary ability, and also considerable mental analysis. He ought 
not to advise anything to be taken up merely with the view of 
getting fees, but his advice should be such as would really benefit 
the applicant, and be useful to him. He ought, in fact, not to 
allow his clients to go wrong, as many agents did, either wilfully or 
by reason of theirincompetence. Some specifications drawn up by 
agents would disgrace an ordinary schoolboy, some were ungram- 
matical, whilst others were simply repetitions of something already 
=. The bad specifications, it was said, were generally made 
yy the applicants themselves ; and the very bad by the poor inven- 
tors; but he had seen some which were really absurd, and yet 
were drawn up by patent agents, some of whom wrote certain well- 
known letters after their names. 

About 72 per cent. of the applications filed were drawn by agents, 
and a bad agent might do a good deal of harm in many ways. He 
did not see how it was possible to interfere with the inventor, and 
nobody had proposed to stop him from applying to the office him- 
self. It was proposed that all patent agents who had been in 
practice a certain time should form the first list, but this 
arrangement was not altogether desirable. Certainly if the list 
was to be allowed at all, no name should go on it whose owner was 
not in practice at the passing of the Act of 1883, which would 
inflict no hardship on anyone. A roll or list would be of great 
advantage, and as to the objection that the agents might run up 
the fees, he thought an arrangement could be arrived at with 
respect to that portion of the scheme. In other professions it had 


not always been found that fees had gone up in such an event, and 

he did not think there was much to be feared in that direction. 
The president said they were very much indebted to Mr. Bennion 

for his address, for there was no subject on which information was 

more necessary than that of patents. There seemed, on the 

of the general public, an idea that the mere possession of a ‘‘ blue- 





book ” was a really “‘ good thing.” There was no doubt that many 
persons rushed off to take out a patent on the very first idea 
occurring to them, and they were perfectly ignorant as to what 
had already been done in the same direction, A great number of 
those patents which had to be dropped were taken up in this 
manner. Mr. Bennion had very well pointed out the importance of 
novelty in a patent. He was sure they had all had experience of 
the very great variety of ways in which one particular piece of 
engineering work could be carried out, and the same thing 
held good with regard to patents. There were men who 
went to work with simply one idea, not thinking that this one 
idea could be worked out in ascore of ways. There were two sides 
to an invention, that is, the scientific and the commercial, and they 
had all some experience of those enthusiastic inventors whose 
patents, though very nice to look at, were perfectly werthless 
commercially. They should see what real commercial value a 
patent had, and that should be the guiding principle of the whole 
thing. 

Mr. Nasmith remarked that the question as to the right way 
of drawing specifications was most important, for on the skill 
with which the provisional and final specifications were drawn the 
whole thing depended. In his opinion, however, the difficulties in 
this connection were all more or less of the law's creation. Coming 
to the question of the new patent law, it was proposed to form a 
roll of patent agents. Now whenever a man wanted to get some- 
thing for himself, he always began to say that he had the interests 
of the public at heart, and these very immaculate gentlemen who 
wanted to form what he must call this ‘‘ ring,” were the men, it 
should be borne in mind, who had made the greatest mistakes, 
It would exclude many gentlemen who were perfectly qualified to 
frame specifications, and yet did not care to pass an examination. 
There were incompetent men now practising who would come in on 
the first register, and the only way in which it was proposed to get 
over this serious difficulty was by going back four years, and this 
was not satisfactory. Mr. Nasmith then read a portion of the 
patent laws of the United States, and said they contained every 
requisite provision. When an agent continued to send in speci- 
fications which were bad, and if any definite instance could 
be shown against him of gross misconduct, the Board of 
Trade in the United States took away his licence, and it was very 
much better to vest that power in such a public body than in a 
number of private gentlemen. As to the fees, he felt sure these 
would ultimately be enlarged if there were a close corporation of 
agents. The only thing which would follow the passing of the 
proposal into law would be that the smaller fry would be enabled 
to charge as much as the larger. He thought a limit ought to be 
put to the time in which a patent could be broken down by a prior 
patent, and contended that twenty years was a fair period. If 
that rule were adopted, they would stimulate invention, and give 
a man the benefit of what was practically his own original thought. 
He had pleasure, in conclusion, in moving a vote of thanks to Mr. 
Bennion for his able address. Mr. Rea seconded the proposal, and 
said he had highly appreciated the lecture. After the vote bad 
been heartily accorded, Mr. Boswell said that specifications ought 
to have a consistent title, and patents should be granted in a 
shorter period from the date of application than at present. Mr, 
Bennion, in acknowledging the vote of thanks, said he was very 
much gratified at the way in which his address had been listened 
to and commented upon, and he could assure them it had been a 
great pleasure for him to place his ideas beforethem. With regard 
to the points raised by Mr. Boswell, it was the fact that at present, 
if one wanted to find any particular invention, thirty or forty 
volumes had to be searched, and the system of indexing had been 
a great and costly failure. The proceedings then closed. 








AMERICAN ENGINEERING NEWS. 


A new system of cable railroad.—At Newark, N.J., a street rail- 
road is now under construction which is to be operated on a new 
cable system. ‘The conduit is shaliow, and there are no stationary 
pulleys init; but there are small trucks fitted to the cable at 
intervals of 10ft., with two small wheels which slope inwards, and 
which run on a track at the bottom of the conduit. The section at 
the truck is like an A with the top cut off, the sides being the 
wheels, and the cross piece being the frame, through the centre of 
which passes the cable. The wheels are on independent axles. 
The conduit is 9in. deep, and the iron yoke is long enough to hold 
the rails, which are girder rails with side bearing head, and are 
fastened by angle bars, bolted together through the web of the 
rail, and having the lower flanges bolted to the yoke. The driving 
pulley has suitable pockets in the rim to receive the trucks of the 
cable. The ‘‘grip” consists of an endless belt, with links provided 
with projecting flanges which engage with lugs on the cable trucks. 
When a car is run out on the track, the driver lowers the frame 
carrying the belt, until the linl:s pass through the slot and engage 
with the cable, which then causes the belt to revolve. To start the 
car a brake is applied to the belt, and the speed is regulated by the 
amount of pressure on the brake ; with full pressure the belt is 
stopped and the car travels at the full speed of the cable, but with 
varying pressure the speed varies according to the ‘‘slip” of the 
belt. The conduit is of course of very simple construction. A 
system on the same “grip” principle, but with a sprocket wheel 
gearing with the links of a flat cable, has been tried before. 

Bearing plates for rails.—In consequence of the enormous 
consumption of timber for railroad ties—sleepers—various methods 
have been experimented with for increasing the life of the tes by 
reducing the wear close to the rail, and thus enabling softer and 
cheaper timber to be used. The most promising of these methods 
is the use of the Servis tie plate, which has been tried on a number 
of roads since 1886, and which has given very satisfactory results. 
The plate consists of an iron plate, of channel form; this is put on 
the tie under the rail and hammered down, and the first heavy 
train brings it to a solid bearing. The flanges cut into the timber 
and prevent the shifting of the plate. In some cases it is made 
narrow, and the spikes are driven at the side; in other cases it is 
wider, and has holes for the spikes. It has been urged that with 
one metal rail on a metal plate there would be liability for the 
former to shift, causing extra strain on the spikes. This objection, 
however, does not seem to be experienced in practice, as 
testimonials state that the line is kept in better line and gauge 
with these plates than when the rails rest directly on cedar ties. 
These plates are used on the Canadian Government railways, Maine 
Central Railroad, Fitchburg Railroad, New York and New England 
Railroad, New York, West Shore, and Buffalo Railroad, Man- 
hattan Railroad (Elevated), and others. No extra noise seems to 
be caused. This device will probably come into extensive use, as, 
owing to the extensive consumption of timber, the price of ties is 
gradually increasing, especially for the hard woods which are 
required for the roads having heavy traffic. These plates will not 
only lengthen the life of the ties, but will enable soft wood to be 
used to advantage. 

New York, New Haven, and Hartford Railroad.—The work of 
four-tracking the main line is progressing rapidly, and is nearly 
completed on the section between Port Chester and Mamaroneck, 
on which section the two new tracks will be in operation by 
December. The section is only five miles long, but has included 
some very heavy work in embankments and rock cuts; while in 
several cases the grades have been reduced 10ft. or 12ft. Work has 
been delayed in consequence of the constant traffic over the road. 





Next year work will be carried on on the section between Bridge- | 


port and South Norwalk, 14°38 miles, on which section there is now 
much trouble owing to the crowded state of the traffic. It will be 
some years before the entire work is completed. e company 
will continue the work as rapidly as its interests will warrant, and 
as fast as the funds which are available for the purpose will permit. 
The work is very ex 
heavy rock cuts and banks, and a new road of steel rails on rock 
ballast. This work is one proof of the growth of traffic over the 


nsive, owing to the purchase of valuable land, | 


trunk lines of the Eastern States. The Pennsylvania Railroad has 
four tracks between New York and Philadelphia, while the New 
York Central has a four-track road between Albany and Buffalo, 
and practically four tracks from Albany to New York, as it owns 
the New York and Harlem Railroad which connects with Albany, 
Taking the West Shore road into account, which parallels the 
Central from New York to Buffalo, and which is controlled by the 
— the New York Central has six tracks between its terminal 
in 

The U.S. cruiser Maine,—At the Navy Yard, Brooklyn, N.Y., 
work has been commenced on the construction of the twin-screw 
armoured turret cruiser Maine, and immense amounts of material 
and plant have been delivered. ‘This vessel, the largest ever built 
at the Brooklyn yard, will be of 6650 tons, and in general appear- 
ance will resemble the Brazilian cruiser Riachuelo, but will be 
larger and more fully equipped. The ship was designed by Com- 
modore T, D. Wilson, Chief of the Bureau of Construction and 
Repair, and bis plans were accepted after considerable discussion 
ont investigation. The Maine will be 310ft. long between perpen- 
diculars, 57ft. beam, 214ft. draught; built of steel, with cast steel 
stem, stern post and rudder frame. There will be 174 water-tight 
compartments; and even should the extremities above the under- 
water steel protective deck be shot through and through, the 
remaining buoyancy would be sufficient to insure floating and tight- 
ing capability. The armour belt will be llin, thick, The main 
battery will consist of four 10in. guns, throwing 500 1b. projectiles, 
mounted in pairs, in turrets 104in. thick ; also six Gin. rifled guns. 
The guns can fire directly ahead and astern, and the latest 
appliances for handling them will be fitted. ‘The secondary 
battery consists of twenty-one Hotchkiss rapid-firing and revolv- 
ing guns and four Gatling guns, grouped to secure a heavy ccon- 
centrated fire. There are also to be fuur torpedo launching tubes 
above water and three below, but the type of torpedo is not yet 
determined upon, The engines will be of 8750-horse power, 
capable of driving her at seventeen knots an hour, and she will 
have great coal-carrying capacity. She will be barque-rigged, 
with armoured tops, and will carry a complement of thirty otticers 
and 444 men. 

The Sault Ste. Marie locks.—The following are the dimensions 
of the old and new locks at the Sault Ste. Marie rapids, on 
the river which divides Michigan and Canada: Present lock, 
520ft. long, S0ft. wide, 17ft. of water on mitre sills; new lock 
—under construction—800ft. long, 100ft. wide, 21ft. deep at mitre 
sills. The river is about ? mile wide, 184ft. fall at the rapids, In 
1887 the traffic through the present lock included 23,871,686 bushels 
of grain, 2,479,713 tons of iron ore, 1,362,987 tons of coal, and 
165,220,000ft. B.M.; the value of the traffic for that year was 
79,031, 75678 dols, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


THE close of the colliers’ strike in Yorkshire and its probable effect 
upon trade was the main feature of discussion at the ironmasters’ 
meetings to-day—Thursday—in Birmingham, and yesterday in 
Wolverhampton. It had not been anticipated in this district that 
the end would have come so soon, and the market is taken by sur- 
prise. The main feeling is one of relief that the difficulty which 
threatened in the curtailment, and in some cases the complete 
stoppage, of supplies of pig iron from the Midland districts, has 
passed away. Rolling mill proprietors are now freed from the 
anxiety of an interference in the execution of current orders, all 
of which are of a pressing character, and consumers need no longer 
anticipate difficulty in securing prompt supplies of the finished 
material. The house coalowners are not overpleased at the course 
which events have taken, since they had been anticipating a con- 
siderably increased London trade. But all this is only additional 
evidence of the wisdom which the Yorkshire owners bave shown in 
giving way. 

The local iron market is strong in view of the further increased 
prices of 6d. to 1s, per ton, making 2s, advance on the former 
minimum, which are this week asked for coals. The Earl of Dudley 
has determined upon an advance, dating from November Ist, of 6d, 
per ton on coal, and 3d. on slack, in consequence of the 10 per cent. 
advance to the colliers; and this advance brings his lordship's 
actual selling prices of furnace coal into boats up to 8s. 6d. per ton 
west of Dudley, and 9s. east of Dudley. Circulars have likewise 
been issued by certain of the house coal collieries in the Cannock 
Chase collieries, advising an advance of ls. 6d. per ton, making a 
rise at these particular pits, since October Ist, of 2s. 6d. per ton. 

Another element which contributes to strengthen iron prices this 
week is the movement which is spreading among the ironworkers 
for a further advance in wages of 74 per cent. Considerable dis- 
satisfaction exists among the men at the 5 per cent. advance just 
awarded to them by the Wages Board, and in various parts of the 
district the men are resolving that it be an instruction to the 
operative members of the Board to give notice for the obtaining 
| of the remaining portion of the 124 per cent. advance which they 
| claimed before the arbitrator. They are strengthened in their 
demands by the action of the North of England ironworkers in 
adhering to their full demand for a 10 per cent. rise. 

The full advanced rates for finished iron, where enforced, are tc. 
some extent undoubtedly checking orders. Consumers are as yet 
unprepared to recognise the necessity of giving top rates. There 
is an under-current of belief in some quarters that the advances 
may not hold, and buyers are therefore limiting purchases to the 
supply of immediate needs, At a slight reduction from market 
| quotations large orders might be obtained; but makers are gene- 
rally firm, though there is admittedly a great discrepancy in quota- 
tions, Almostevery specification, exceptin sheets, ismatter for special 
quotation. Best bars keep at £7 to £7 10s., and second-class ditto 
£6 to £6 10s, Common bars are £5 10s. to £5 12s. 6d. Certain of 
the small guide iron makers boast that they are getting 15s. per 
ton advance, and that they are busy upon these terms. 

In gaivanised sheets there is a considerable volume of business 
stirring for Australia, India, and South America, one of the largest 
specifications being for Valparaiso. Ironfounders experience no 
difficulty in obtaining the advance lately declared by the Associa- 
tion, £12 10s, to £13, delivered Liverpool, being now the price of 
common sheets of 24 gauge in bundles. Black sheet makers 
generally have work enougb in hand to keep them employed until 
the Spring 3 and £7 5s, is commonly paid for 24 gauge. 

Thin sheets for stamping purposes maintain the £1 per ton 
advance quoted at the quarterly meetings, and singles of this 
quality are now £8 10s., £9, and £10 per ton, according to the 
reputation of the maker. Superior qualities are £1, £2, and £3 
per ton additional, sccording to brand, 

The pig iron trade is steadier this week than last, since there is 
no longer any concern that deliveries of pigs from the outside 
districts might be suspended in consequence of shortness of coal 
supplies. The restrictions which have been put upon agents for 
Derbyshire, Lincoln, and Northampton pigs, prohibiting them from 
taking any fresh business, will, it is assumed, be removed in a few 
days in those cases where the first instructions have not already 
been cancelled, and the market will again be in possession of its 
customary sources of supply. Lincolnshire pigs are quoted 43s. 6d. 
to 44s. delivered; Derbyshire’s, 42s. 6d.; and Northampton’s, 
41s. 6d. Makers of these brands hold some very considerable 
| contracts for forge iron, running well into the first half of next year. 

Staffordshire pig ore is in well-sustained request, and the complete 
make of the furnaces is going rapidly into consumption week by 
week. Makers have good orders on the books, and quotations are 
adhered to at 55s, for all mine, 42s. 6d. to 45s, for medium 
qualities, and 33s. 9d. to 35s. for cinder pigs. There is no change 
| to record in hematites, which are steady at 54s, for forge sorts, 
Steelmasters here are a good deal interested in reports from 
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the Welsh steel rail works, which were in circulation on ’Change 
in Birmingham to-day—'l'hursday—that though demand continues 
much under the average, yet prices are a shade better. Recent 
orders have been mostly from India and South America, out they 
have not been of any great size. Heavy rails of 601b. to 701b. 
section per yard are quoted £3 19s, to £4 at works; lighter sections 
of 40lb., £4 2s. 6d.; 35 1b, sections, £4 7s, 6d. to £4 10s.; and 30 lb. 
section and under per yard, £4 15s, to £4 17s, 6d, net. 

Importance attaches to the denial which has just been received 
from Mr. Carnegie, of Pittsburgh, of his participation in any way, 
either on his own behalf or on bebalf of the American steel rail 
makers generally, in the suggested steel rail syndicate. Mr. 
Carnegie says there is not a single word of truth in the report from 
Scotland to this effect, and that the first he heard of it was when 
the tender brought the newspapers on board. There is, he states, 
no more truth among the rail mills than among the morning news- 
papers of New York, and he strongly pronounces against the wisdom 
of any such course. Fourteen rail mills, he mentions, are now esta- 
blished in America, and another competitor is about starting. 
Prices, which this time last year were 40 dols. per ton, have now in 
consequence of lack of demand fallen to 28 dols. 

The mechanical and other engineering industries of Birmingham 
are in an improved condition just now, partly because of the ex- 
tensive outlay of the Small Arms Company and the Government 
upon gun-making and torpedo machinery, and partly because of 
an improved general demand from outside markets, Australia, 
for instance, is placing some considerable contracts at date for wire 
netting machinery, and the mineral development of South Africa 
leads to incre: business in pumping and pulverising mechanism 
with that market. Shipbuilding and arsenal tools are in fair 
demand for China, and at least one local firm has under execution 
important work in minting machinery from the same quarter. 
China is also a purchaser of metal-rolling plant. From Afghanistan 
come orders for arsenal tools, and agricultural mills are in exten- 
sive production for the Eastern and South American markets. 
Australia is buying horizontal engines, and also machine tools and 
engineering fittings. 

Messrs. Tangyes who supplied the engine power for the 
Hockley cable tramway, have in hand a contract on account of the 
Handsworth extension of the line. Their well-known lifting and 
pumping machinery is going away in good quantities on foreign 
account, and they are well occupied in their hydraulic machinery 
department. 

The planishing hammers of Messrs. W. and J. Player, Birming- 
ham, are in good demand from English coppersmiths and foreign 
Governments. Messrs. G. E. Belliss and Co. continue well 
employed in the manufacture of torpedo-boat machinery for 
the British Government. Messrs. Blaiberg and Marson and 
Messrs. C, Winn and Co, are each busy in their different varieties 
of machine tools, comprising lathes, screwing and drilling machines. 
Messrs, Causer and Co, have some good foreign contracts in hand 
for lifting tackle and hydraulic machinery. The “Spiel” engines 
of Messrs. A. Shirlaw and Co,, which are impelled by petroleum, 
are growing in popularity. 

The Compressed Air Company, Birmingham, is rapidly com- 
pleting its arrangements for the supply of compressed air to such 
manufactories in the district as may require to use that power. 
Orders of some magnitude have gone to John Fowler and Co., 
Leeds, for the engineering equipment of the central station, but 
local firms have also been entrusted with a considerable proportion 
of the work. 

The electric tramway engine, constructed by the Elwell Parker 
Engineering Co., Wolverhampton, of which I have already given 
particulars, has been again very satisfactorily tested on the Bir- 
mingham Tramway line ; the tramcar was taken along the Spark- 
hill and the Moseley routes, and, except for the overheating of 
some of the bearings, the trial was conducted without mishap. 
The trials demonstrate that the engine will accomplish all, and 
more than was expected of it, and that it is as much under 
control as the present steam locomotives employed, besides 
which, it possesses other striking advantages, such as lack of noise 
orsmoke, or dirt, much less size and weight, &c. 

In connection with the movement for the improvement of canal 
communication between the Midlands and the ports, a deputation 
will wait upon the Board of Trade on the 16th inst. from the 
Chambers of Commerce in Birmingham, North Staffordshire, and 
Wolverhampton. In connection with the local chambers also 
committees are being formed to deal with matters arising under 
the new procedure occasioned by the operation of the Railway and 
Canal Traffic Act. 

In the interests of the bondholders, the South Staffordshire 
Mines Drainage Commissioners propose to introduce in the next 
session of Parliament a Bill for conferring fresh rating powers upon 
their body. The annual election of Commissioners, however, 
takes place on the 6th inst., and upon its result will depend the 
character, and possibly even the further existence, of the suggested 
new Bill, for numbers of the candidates for seats on the Commission 
will oppose any addition to its present powers. 

The operatives in the nut = bolt trades of Darlaston are again 
agitating for an advance. The men will meet the employers on the 
16th inst. 

The Royal Small-arms Factory at Sparkbrook, Birmingham, has 
been visited during the past week by Mr. Joseph Chamberlain, Mr. 
Jesse Collings, and Mr. Powell Williams. These gentlemen, who 
have all been active in edeavouring to retain the Government 
manufacture of rifles in the Midland Metropolis, made a very 
——— examination of the premises, and may be expected to use 
the data so acquired in opposition to Mr. Eannerman’s forthcoming 
motion against the State maintenance of the Sparkbrook factory. 
In place of the machinery which was recently removed to Enfield, 
a Nag ag er lant for the out-turn of the new magazine rifle is 
now being provided. 

When fully furnished with the needful plant, the factory will 
turn out 500 of the new rifles weekly, and will afford employment 
for 500 or 600 men. At present it is only partially employed upon 
repairs. Messrs, Archdale andCo., Birmingham, are supplying much 
of the new plant ordered by the Government. When the Spark- 
brook factory is in full operation in the manufacture of the new 
small arms, the work of repairs will be transferred to the old 
Government arsenal in Bagot-street. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—Although all anxiety with regard to supplies of fuel 
is now removed by the concession on the part of the Yorkshire 
colliery owners to the demands of the men, the uncertainty as to 
the future has had a disturbing effect upon the ordinary course of 
trade. In anticipation of a prolonged strike in the Yorkshire 
district, which certainly seemed imminent, some of the Lincoln- 
shire pig iron makers had commenced to damp down their furnaces, 
and Derbyshire makers, who have been in a similarly unsettled 
condition in prospect of a strike, have also been withdrawing from 
the market. ‘The result has been that, of what may be termed the 
district brands, there has been very little offering in this market 
during the past week, and consumers were becoming anxious with 

to deliveries on account of contracts already placed.- The 
how general advance in wages must, of course, materially affect 
the prices of raw material; but, beyond this, it is to be hoped there 
will be no further serious disturbance of trade. Business generally 
is moving on healthily, and the outlook is not unsatisfactory, but so 
soon as any improvement shows itself, the wages question is certain 
to crop up, and it is now not improbable that in the finished iron 
trade manufacturers will have to face a further advance before 
long. All this tends to stiffen prices, and, as I have pointed out 
in previous reports, it remains to be seen whether trade generally 
has sufficiently improved to sustain the increased cost of production 
which has now been placed upon it, For the present all branches 





of the iron trade continue well employed, and no difficulty so far 
has been experienced in maintaining the advance which has taken 
place in prices. The market may, however, be very severely tested, 
should the continued enhanced cost of production force upon it 
any further material upward movement in prices, 

The Manchester iron market on Tuesday was about moderately 
attended; tolerably large parcels were here and there given out by con- 
sumers anxious to cover themselves over the next few months, and 
taking business all through, there was a fair amount doing. In one 
or two brands of Scotch iron there is still some under-quoting, but 
prices generally are firm; and for local and district brands the 
tendency has been rather to harden upon late rates. Lanca- 
shire makers have been doing a fairly good business, and 
are very firm at their full list prices of 40s. 6d. to 41s. 6d., 
less 24, delivered here. Makers of both Lincolnshire and Derby- 
shire iron have had very little to offer, and in some instances their 
ate have been withdrawn altogether for the present. 

here sellers were prepared to entertain further business prices 
have averaged 40s, 6d. to 41s. 6d. for forge and foundry Lincoln- 
shire, and 43s, 6d. to 44s. 6d. for good foundry Derbyshire, less 23, 
delivered here. In Scotch and North-country iron there has been 
a tolerably good business doing, and although the price of 
warrants has somewhat fluctuated, makers’ quotations have been 
very firm ; and for good foundry Middlesbrough average 43s. 10d. 
to 44s, 4d., net cash, delivered here, with fairly large orders having 
been placed on the basis of these figures, 

Only occasional transactions of any weight are reported just now 
in hematites, but prices remain steady, and makers of good brands 
are not quoting under 54s, 6d., less 24, for foundry qualities, 
delivered in this district. 

Steel plates continue only in limited request, and although 
makers still quote £8 7s. 6d. for good boilermaking qualities, 
delivered in this district, orders could be readily placed at £8 5s. 

r ton. 

There is a strong, healthy tone all through the finished iron trade, 
with an absence of apy indication of weakness so far as prices are 
concerned. In bars the new business coming forward generally at 
the advanced price of £5 10s. has not been large, but makers are 
not booking orders at under this figure, and some of them are 
declining to quote forward except at a furtheradvance. Hoops and 
sheets continue very difficult to get for anything like early delivery, 
and in many cases buyers in an emergency have to pay a premium 
upon even the full current rates. Delivered in the Manchester 
district, £5 15s. to £6 for hoops, and £7 to £7 5s. for sheets 
represent about the average quotations. 

In the metal market consumers now seem to accept the situation 
brought about by the advance in prices, which, notwithstanding 
all the holding back on the part of buyers which has been going on 
for some time past, has shown no sign of being broken through. 
Consumers, in the place of limiting their orders to the merest 
hand-to-mouth wants, are now veginning to buy in moderately 
large quantities for forward requirements, and this applies to the 
raw and manufactured material, both of which are very firm at the 
recent further upward movement in prices, 

General activity continues throughout the engineering branch 
of industry, and with new work still coming forward very steadily 
there is every indication of the present improvement being well 
maintained for some time to come. 

The increased activity in trade is developing a considerable 
demand for various appliances for the filtration of the water supply 
of works, and manufacturers of the larger type of filters, for dealing 
with the quantities of water required for works purposes, have 
been very busy of late. Messrs. Slack and Brownlow, of Man- 
chester, have recently received numerous inquiries in this direction, 
both from this country and abroad, and to meet the special 
requirements of some of their customers they have introduced an 
improved type of filter, which can be placed under, instead of 
inside, the supply cistern, and which will work with a very small 


| head of water. This filter consists of a galvanised iron circular 


case, strongly bolted together, with a series of carbon blocks carried 
upon a perforated tin tube passing through the centre and sur- 
rounded by a second filtering bed of granulated carbon. The 
water can be admitted into the body of the filter from any 
convenient position, either top, side, or end, and passing 
first through the granulated carbon, then through the carbon 
blocks, it is discharged into the tin tube, and from thence finds 
egress to the service pipes. Every part of the filter is easily acces- 
sible for cleaning and renewal, and the general arrangement is so 
simple that when once fixed in position the filter can be kept in 
working order by any ordinary labourer. These filters can be con- 
structed to deal with practically any quantity of water that may 
be required. The first of this improved type has just been erected 
for dealing with a village water supply, and the firm is now in 
negotiations for the erection of others of the same class for filtering 
water in connection with manufacturing requirements. 

Messrs. Thomas Barraclough and Co., of Manchester, have in 
hand orders for engines, boilers, and the whole of the plant and 
machinery for fitting up a rope and twine manufactory in Brazil, 
and this work represents the first development on a large scale of 
this branch of industry in the country. On special plant for 
insulating electric wire, general electric plant, and plant for the 
making of electric plates, the firm are also well occupied for 
Italian, German, and French clients, and in each of these countries 
large works are being established. In addition to these orders, 
they have others in hand for rope manufacturing machinery, Xc., 
for India and the East generally. 

Allusion in appropriate language was made at last Saturday’s 
meeting of the Manchester Association of Engineers to the loss 
which the society has sustained by the death of Mr. J. Yates, of 
the Lancashire and Yorkshire Railway Company, one of its most 
respected members. The president said the deceased gentleman 
was well known to most of them, and was no less esteemed for his 
personal character than for his business ability. A vote of con- 
dolence with Mr. Yates’s relatives was subsequently passed. 

In the coal trade there has been during the past week a brisk 
demand generally, and all descriptions of fuel move off without 
difficulty. So far, however, as the ordinary run of local trade is 
concerned, there has been rather a slackening off, if anything, 
owing to the settlement of the wages question, but buyers and 
consumers from other districts were seeking supplies pretty eagerly 
during the earlier portion of the week, before the short Yorkshire 
strike was ended. House fire coals have been in especially good 
demand, and colliery proprietors have been unable to keep pace 
with the orders coming forward. Steam and forge coals and 
engine fuel are also in brisk request, and in some cases somewhat 
of a scarcity is reported. Prices are well maintanied at the recent 
advance, and in the Manchester district the upward movement 
already reported has assumed the form of a general advance of 10d. 
on house fire coal, 5d. on steam coal, and in some cases 3d. on 
slack, In the Ashton and Oldham district list rates have been 
moved up to the extent of 1s. 8d. per ton on house fire coals, 10d. 
on burgy, and 6d. on slack, and a further advance of 6d. per ton 
on some classes of house fire coal is talked of in West Lancashire, 
but this is not at all general, At the pit mouth November quota- 
tions average 10s, 6d. to 11s. for best coal, 9s. to 9s. 6d. seconds, 
7s. to 7s, 6d. common house fire coals, 6s. 6d. to 7s. steam and 
forge coal, 5s. to 5s, 6d. burgy, and from 3s, and 3s, 3d. for com- 
mon up to 4s, and 4s, 6d. best slack. There has been a good 
demand for shipment, and with a scarcity of supplies owing to the 
extra demand for other purposes, sellers have in some instances 
been able to obtain 8s, 6d. and 9s, per ton for good steam coal 
delivered at the Lancashire ports, although these figures scarcely 
represent the general selling prices. 

Barrow.—There is considerable life in the hematite pig iron 
trade, and the business done during the past week has represented 
@ considerable volume, Prices are firm at 45s, 3d. per ton net, 
f.o.b., for mixed Nos, of Bessemer iron, and the value of hematite 
warrants is within a trifle of this fi There is a large stock in 
the hands of hematite warrant holders; but it has only increased 
about 300 tons in a fortnight, while the stocks held by makers 





have been very materially reduced during the past month. All the 
output of pig iron is going into immediate consumption, and this is 
likely to remain the case for many months to come, as makers are 
so well sold forward. There is a good demand for all classes of 
steel. Rails, which are in full output, are quoted at £3 18s. 6d. 
for heavy sections. Although makers are sold forward practically 
for six months, they cannot manage to secure anything like a 
permanent advance in the price of rails, notwithstanding the fact 
that the inquiry is active and that makers are in receipt of pressing 
inquiries for both prompt and forward deliveries. Light rails are 
quoted at from £4 2s. 6d. to £4 7s. 6d. per ton net, f.o.b. In the 
steel shipbuilding material department there is a very brisk 
inquiry, and makers cannot cope with the demand at the 
present rate of output. Prices, however, are not as high 
as they have been, and plates are this week quoted at £7 per 
ton, and angles at £6 7s. 6d. ‘There is a fair trade in boiler 
plates at £7 10s. per ton. The business doing in blooms and slabs 
is quiet, but an active inquiry exists for billets, hoops, and tin- 
plates, which have been largely ordered, makers having many 
months’ work in hand. There is a better feeling in shipbuilding 
and engineering, and increased activity is observable each weck. 
New orders are being negotiated for, and the new work recently 
placed is resulting in the employment of an increasing number of 
hands. There is still a scarcity of skilled labourers in many of the 
departments. Iron ore is firmer at rather fuller prices, which are 
quoted at 9s. 3d. for common qualities, and 12s. 6d. for best ordi- 
nary descriptions. Some inconvenience has been caused by short 
deliveries of coal, as the chief supplies for this district are drawn 
from South Yorkshire; but the difficulty is gradually moving, and 
there will be no paucity in the supply after a fewdays. There are, 
however, fuller prices quoted for both coal and coke. On Sunday, 
during a severe gale, a new boiler-shop, built by the Naval Con- 
struction and Armaments Company, at Old Barrow, was blown 
down. The new building had not been roofed. Damage was done 
to the extent of a few hundred pounds, and some delay will be 
caused in the completion of a much-needed extension in the boiler- 
shop of these works. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE colliers’ strike is at an end. “The great strike of 1888” is 
the shortest on record. Within five days of the majority of the 
notices expiring, and before a considerable minority had run out, 
the Yorkshire coalowners’ resistance collapsed. They can scarcely 
be blamed. It is impossible for them to bear the brunt of the 
conflict all round. To be successful they must be united. Lanca- 
shire gave in early ; Cheshire followed suit; the Northumbrian and 
Durham coalfield was never disturbed; and the Scotch districts 
were but slightly agitated. Even around Yorkshire, and in the 
county itself, one colliery proprietor or company after another fell 
away from the defending body. Practically, the masters, in spite 
of all they said, were nothing like so united as the miners. 
Mr. Benjamin Pickard, M.P., and Mr. Haslam—the one in 
Yorkshire, the other in Derbyshire—had their men well in hand. 
Mr. Pickard must have felt that his position was very strong 
otherwise he would never have refused arbitration. When twenty- 
six collieries, employing some 12,000 men, gave the advance in 
Yorkshire, and large companies like Clay Cross and Grassmoor 
conceded it in Derbyshire, the game was virtually up. A meeting 
of the coalowners was hastily summoned at Sheffield on Tuesday, 
the 30th inst., and pains were taken that the fact of its being held 
should not be known outside those invited. The local papers 
promptly discovered there was an unusually large number of coal- 
owners about, and jumped to the conclusion that something impor- 
tant wasin the wind. The coalowners conducted their proceedings 
in private, and, after two hours’ discussion, communicated to the 

ress the result in the form of a resolution, as follows :—‘‘ That the 

Yorkshire coalowners present at the meeting held in Sheffield, on 
the 30th inst., adhere to their previous declarations that the price 
of coal does not justify any edtenan in wages, but after 10 per 
cent. has been conceded in all other districts, they are not pre- 
pared to sacrifice their trade, which is being taken away by those 
who in this and other counties have given an advance not war- 
ranted by the state of trade; and, therefore, they decline to con- 
tinue the strike, and to fight in Yorkshire alone, at the expense of 
themselves and their men, a battle on behalf of the whole coal 
trade of England.” 

This decision will be a grievous disappointment to other dis- 
tricts, where it was anticipated they would reapa rich reward in 
securing the Yorkshire trade. In fact, a considerable portion of 
that business was gone already, though the mischief is not one- 
tenth what it would have been by the end of this week. On 
former occasions Yorkshire has done all the fighting, and other 
counties reaped all the advantage. Now that the struggle is over 
prices are certain to drop. Quotations in many instances have 
been rushed up 3s, to 4s. per ton, and stocks have been laid in 
very heavily. The demand, of course, will be proportionately less, 
and with lessened request values must inevitably fall. It is im- 

ible to maintain quotations in the face of a falling market, and 
‘*all the king’s horses and all the king’s men” of the colliery unions 
cannot perpetuate artificial prices. If values can be maintained, the 
10 per cent. can be paid without loss to the owners, who would only 
be too glad to pay their men more money. But if prices fall, as 
appears highly probable, the position of the owners will be exceed- 
ingly awkward. It is difficult as it is, for many of them have 
contracted to deliver seventh-eighths of their output at a very 
narrow margin of profit, which the 10 per cent. added to the cost 
of production, will convert into a loss. For the moment the 
strike is settled, and there is rejoicing in the colliery and 
other districts. But the trouble is only postponed, it is 
feared. As the coal owners have given way under pressure, 
they will not be slow to take the first opportunity of taking off 
what they are now compelled to put on, and it is probable that 
early next year we may find another struggle—this time initiated 
by the coalowners—to get rid of the advance now conceded. The 
only hope is that the present hopeful signs of trade may be in- 
creased to such an extent that no necessity may exist for further 
action in regard to wages in the coalfield. This would be the satis- 
factory and natural solution of the difficulty, though even then the 
steam and gas-coal pits would be handicapped until their contracts 
expired. There were hot-headed spirits among the men, who 
have declared they ought to have demanded 20 per cent. Some of 
the employers apprehend that the easy victory now obtained may 
encourage another effort about Christmas, in which case the coal- 
owners, whatever the consequences, would have to fight to the 
bitter end. Ironworkers and steel melters who were dreading 
having to stand through lack of fuel are greatly relieved by the 
settlement, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE attendance at the Cleveland iron market held at Middles- 
brough on Tuesday last was scarcely up to the average. The tone 
was quiet, and lower prices were in some cases accepted. This is 
attributable to the circumstances that makers are well booked 
ahead, that merchants have very little iron to offer, and that 
buyers are holding aloof for the moment. Foreign business is not 
quite so brisk as it was, but that is perhaps to be expected at this 
time of the year. So far as local and inland consumption are con- 
cerned, the prospect continues satisfactory, and the demand is 
likely to continue large throughout the winter. A majority of the 
makers still quote 35s. per ton for prompt delivery, but in excep- 
tional cases 3d. less is not refused. Merchants ask 34s. 6d., but 
buyers exhibit great reluctance to give more than 34s, 3d. at the 
moment, Forge iron is offered at 33s, 6d. per ton. 

Influenced by the unsettled state of affairs at Glasgow, warrants 
have fallen from 34s, 7d. to 34s, per ton during the past week. 


’ 
7 
{ 
; 
: 
’ 











380 


THE ENGINEER. 


Nov. 2, 1888, 








Messrs. Connal and Co,’s Middlesbrough stock of pig iron remains 
almost stationary. The quantity held on Monday last was 250,944 
tons, representing a reduction of 94 tons during the week. 

The shipments for October have turned out very disappointing, 
only 67,864 tons having been sent away between the Ist and the 
2%tb inst., as against 78,791 tons in the corresponding portion of 
September. The advance in freights has doubtless something to 
do with this result. 

There is no slackening in the demand for finished iron, and prices 
still tend upwards. Present quotations are as follows:—Ship- 
plates, £5 10s. to £5 12s. 6d.; angles, £5 2s. 6d. to £5 5s.; common 
bars, £5 2s. 6d.; and best bars, £5 12s. 6d. per ton, all free on 
trucks at makers’ works, less 24 per cent. discount. 

The accountant’s official certificate as regards the Durham coal 
trade was issued on the 29th October. It declares that the net 
average selling price of coal during the three months ending Sep- 
tember 30th was 4s. 5°58d. per ton. This will give the miners an 
advance of 1} per cent., calculated upon the standard rates of 
wages as current in November, 1879. 

A meeting of the members of the Board of Arbitration was held 
at Darlington on the 29th ult. to receive the replies of the operative 
delegates to a counter proposal which had been made to them at 
the last meeting by the employers. That counter proposal was 
that an advance of 5 per cent. should be conceded from the end of 
November on condition that a sliding scale, for a period of two 


Clyde, 46s, and 43s, 6d.; Monkland, 42s. 9d. and 41s, 3d.; 
Govan, at Broomielaw, 42s, 3d. and 40s, 9d.; Shotts, at 
Leith, 48s. 6d. and 45s, 6d.; Carron, at Grangemouth, 51s. and 
44s, 6d.; Glengarnock, at Ardrossan, 47s. 6d. and 42s.; Eglinton, 
41s. 6d. and 40s. 6d.; Dalmellington, 42s. 6d. and 41s. 6d. 

The recent advance in the malleable iron trade appears to be 
fully maintained, and the works continue very busy. The same 
may be said of the steel works. Shipbuilding orders have now 
practically ceased for the time, but there is sufficient work on band 
to keep all departments engaged for months te come. 

There has been great activity this week in the coal trade, both 
for shipment and home consumption. Consumers have been appre- 
hensive of a strike, and this has induced them largely to augment 
their orders, so that business which in ordinary circumstances 
would be distributed over several weeks bas been crowded into 
one. Ifa strike is averted the result is likely to be a slackness in 
the demand a few weeks hence. 

Last Saturday the members and adherents of the Lanarkshire 
Coalmasters’ Association posted notices at the collieries intimating 
an increase of 24 per cent., to take effect from November Ist, that 
is Thursday of the present week. This increase is given under the 
masters’ sliding scale, and is based upon the returns of sales during 
September. The returns of October will be available in about a 
fortnight, and it is expected that they will show a still larger 
increase. That will come into operation on December Ist. A 
number of coalmasters who are not members of the Association 





years, and on the basis of 1s. 6d. above shillings for pounds, short 
weight, should also be accepted. The men’s original demand was 
for an unconditional advance of 10 per cent., to date from the 
3rd November. The delegates reported that their lodges were 
almost unanimous in rejecting the employers’ offer, and that they 
adhered to their original claim. Should the matter go to arbitration 
then there was a strong feeling that Dr. Watson should be asked 
to act as referee. After iderable di ion, in the course of 
which the men’s representatives intimated that an unconditional 
offer of 5 per cent. advance would be favourably considered by 
them— but which offer the employers did not seem inclined to 
make—it was resolved that Dr. Watson be communicated with, 
with a view to holding a reference, at the earliest date convenient 
tohim. The President of the Board, Mr. Whitwell, stated in the 
course of his observations that the manufactured iron trade had 
been wholly unprofitable, generally speaking, for the last twenty 
months. 

The great event of last week in the Cleveland district was the 
visit of Mr. W. H. Smith, M.P., Leader of the House of Commons, 
in order to declare open the new South Gare breakwater at the 
mouth of the Tees. The ceremonies of the occasion consisted of 
an inspection of the breakwater, in which most of the leading 
people of the district took part. A short address was read by the 
secretary of the Tees Conservancy Commission to Mr. Smith at 
the end of the breakwater, and was suitably responded to by 
the latter gentleman, who then declared the breakwater 
open. H.M.S. Rupert was in attendance a short distance from 
the end of the pier. The Tees Volunteer Submarine Mining 
Engineers then requested Mr. Smith to explode some submarine 
mines which they had prepared. This he did by completing 
an electric circuit in which the mines had been placed. In the 
evening a large banquet took place at the change Hall, 
Middlesbrough, at which something like 400 persons sat down. 
The only speeches which were at all remarkable from an engineer- 
ing point of view were those of the chairman—Sir Joseph Pi 
and of Mr. W. H. Smith, M.P. The former gave a résumé of the 
conditions under which the breakwater had been at length com- 

leted, and ailuded to the recent death of its engineer, the 
ate Mr. John Fowler. He also did not forget to mention 
the long-continued services of Mr. W. Fallows, who, although 
over ninety years of age, is still the active chairman of the 
Works Committee. Sir Joseph said that he had been advised 
by an eminent engineer that the best thing now to be done by 
the Cleveland ironmasters with the 50,000 tons of slag they were 
sending away to sea per month, was to construct two other break- 
waters outside the present ones, and so form a larger harbour of 
refuge than exists at any other part of the coast. The estimated 
cost of this new work would be £1,300,000. The principal point in 
Mr. W. H. Smith’s speech was his unqualified condemnation of 
commercial “‘ rings ” or ‘‘trusts,” as they are now called. Speak- 
ing of the ‘“‘Great Salt Syndicate,” he said, ‘‘I do not believe 
myself in the possibility of any combination at any time controlling 
the price of a commodity in general use, or which is capable 
of ing produced to any large extent in different parts 
of the Empire. I do not believe that either copper or salt 
can be, or ought to be, maintained artificially in price. I do not 
believe that it is in accordance with public policy that any attempt 
of this kind should be made, and I am perfectly confident that any 
fi ial combination which attempts te enforce a monopoly will 
come to fearful grief.” These remarks were apparently received 
with approval by the large audience present. 

The Ayrton Rolling Mills are about to be offered for sale by 
auction. They consist of a plate mill, two sheet mills, a nail 
making works, and a forge. Itis to be hoped that they will fall 
into good and strong hands, as the demand for what they can 
make, is at present considerably greater than thesupply. The sale 
is to take place on the 20th November. 

The various labour difficulties which have for some time been 
perplexing the iron and coal industries of the North of England 
seem gradually to be settling themselves in favour of the men. At 
the Eston Works the demand of the fitters and other mechanics 
for an advance of 10 per cent. has been compromised by an offer of 
5 per cent. on the part of the employers, which, after due con- 
sideration, was accepted by the men. At the Consett Ironworks a 
similar advance has been conceded to the mechanics. The colliers 
in South Yorkshire have, after a brief struggle, been completely 
victorious. The employers have resolved to give the full 10 per 
cent. demanded, rather than continue to fight such a gigantic 
battle alone. They did not give way, however, until their com- 
— in Derbyshire, Staffordshire, and other competing districts 

ad given in. 














NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THERE has been comparatively little doing in the Glasgow iron 
market this week. Merchants and speculators have hesitated to 
operate in consequence of the uncertainty that has existed as to the 
course which the miners will adopt with reference to the question 
of wages. There is, at the same time, some slackening in the 
foreign demand, and although the output has been further reduced, 
the quantity of pig iron being sent into store is still considerable. 
It is not surprising, therefore, that the market has given way to a 
certain extent. 

‘The past week’s shipments of pigs were 8662 tons, as compared 
with 6645 in the corresponding week of 1887, and they included 
1491 tons sent to the United States, 1467 to Canada, 505 to Aus- 
tralia, and 150 to Holland; the coastwise shipments being 4361 
against 1536 tons in the corresponding week. In the course of the 
past week three additional furnaces have been put out of blast, 
two at Glengarnock and one at Gartsherrie, the total now blowing 
being 82 against 84 twelve months ago. 

There is a steady business in the hematite pig iron trade, the 
a being large at the steel works. Spanish ore, from 
which these pigs are made, is firm at the highest prices recently 
quoted, viz., 16s. 6d. for Campanil, and 15s, 3d. to 15s. 6d. for 
Rubio ore delivered in the Clyde. Only a few small lots are being 
purchased at the prices at present, but fresh contracts will soon 
have to be arranged by the smelters. 

The prices of Scotch makers’ pigs are somewhat lower this 
week, as follow:—Gartsherrie, f.o.b, at Glasgow, r ton, 
No. 1, 47s.; No. 3, 45s.; Coltmess, 49s, and 45s, 6h; Lang- 
loan, 48. 6d. and 45s. 6d.; Summerlee, 50s.. and 45s. 6d.; 


Calder, 48s, 6d. and 44s, 6d.; Carnbroe, 43s, 6d. and 41s. 6d.; 





have conceded an advance of 10 per cent., and this has caused 
much dissatisfaction among the workmen of the associated 
employers, who are not satisfied with the 24 per cent., and lack 
the patience to wait until the scale gives them as much. ere is 
thus an element of dispute that threatens a serious rupture in the 
West of Scotland. In Fife the colliers have also preferred a 
demand for 10 per cent., on the ground that prices at the Fifeshire 
ports have at length materially risen, and that the stocks of coal 
at the collieries, which were recently very large, are now gee | 
diminishing. A strike would find the masters, on the whole, well 
prepared. The shipping season is now well advanced, and in a few 
weeks the demand is expected to slacken in a material degree. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 

I PREFER, as a rule, taking a hopeful view of things, but in the 

resent case, seeing the attitude of the Yorkshire colliers, and the 

d effect such must have generally, I am afraid that trouble is 
brewing in South Wales. All the ‘‘Ocean” men are in revolt. 
The Ocean is one of the most important series of collieries in Wales, 
having, like the Ferndale, its own sliding scale. The discontent 
began first in the Western Pit last week, where the men continued 
out for two days. Then an effort was made to get the whole of the 
collieries belonging to the Ocean to join, and in this they were 
successful, and the demand now before the manager is ‘‘ 5 per cent. 
advance, or we strike.” 

I hope to be able to add a postscript that an amicable settlement 
has been brought about, but fear not. The mencontend that they 
are 24 per cent. below the Association scale, and that instead of this 
they should properly be 24 above. 

This is one of the evil results of having three different sliding 
scales. If the men could only have been brought into agreement 
with the Association this probable strike might have been averted. 

Mr. Jenkins, the manager, was absent from home at the begin- 
ning of the movement, but will doubtless have great influence in 
council with the men on his return. The spread of such a strike 
is amongst the probables. The coal trade is firmer than ever, and 
prospects good. This the men will regard as their opportunity. 
On Saturday at the sliding scale meeting, Cardiff, of the associated 
masters, an award of 5 per cent. to colliers, enginemen, and stokers 
was given, to come into operation from November Ist. 

Cardiff foreign export coal last week was 190,000 tons. A good 
deal of pressure for supplies has been felt, in the fear of coming 
shortness of output. Ruling prices for steam are from 10s, 6d. to 
lls. 3d. Some collieries are demanding 1s, more than the average, 
which may be placed at 10s. 6d.; small steam is at 4s, 3d. House 
coal continues to advance. This week the price is 10s. and in some 
cases 10s, 3d.; small is getting scarce at 7s. 9d. Newport trade is 
firm. Coasting total was over 19,000 tons last week. At Swansea 
the demand is good for all best qualities. Bituminous coals are 
ruling from 9s. 6d. to 10s. 6d.; mixed coals, 7s, 6d. to 8s. 3d.; 
small, 6s. 3d. to 7s. This small house is not to be compared with 
the small Rhondda, which is at 7s.9d. Most prices are in harmony 
with the advanced prices of coal. Patent fuel is at 10s. 3d.; coke, 
from 15s. to 17s. 6d.; foundry, from 12s. 6d. to 14s. 6d. for 
furnace. Pitwood has touched 20s. and in some cases sales have 
been effected at 21s. 

In the steel trade a good deal of business is being done at im- 
ate prices. Quotations on Wednesday at Swansea were :— 

Yelsh bars £4 15s. to £4 17s. 6d.; Bessemer steel blooms, £4 5s.; 
tin plate bars, £4 15s.; Siemens tin-plate bars, £4 15s.; steel 
sheets, £8 to £8 10s.; sheet iron, £7 2s, 6d. to £7 10s.; Welsh pig, 
Swansea hematite, 48s. 6d. at works; Cwmavon, 48s. 6d.; 
Glasgow, 41s, 2d. cash; Middlesbrough, 34s. 6d. Scrap iron is 
rising. 

The Exchange meeting at Swansea was satisfactory, busi- 
ness brisk, and prices firm. Latest quotations were :—Iron cokes, 
13s. to 13s. 3d.; Bessemer cokes, 13s. 3d. to 13s. 6d.; Siemens, 
13s. 6d. to 14s.; ternes, 25s. to 28s. 6d.; charcoal, from 17s, 6d. to 
25s. Block tin was quoted at £103. 

P Iam glad to record the settlement of Morgan tin-plate works’ 
ispute. 

A new Cardiff Rope Works Company has been started. Capital 
£15,000 in £20 shares. 

The Taff Vale Railway shares bad a healthy impetus given this 
week on an announcement of a readjustment of stock. They 
touched £235 a day or two ago. 

Troubles have come across the Cardiff Corporation with their 
great water supply at Taff Vaur, and on Tuesday they took 
possession. They received £8000 from the contractor in starting, 
to hold as a security for his carrying it out with energy, but 
allowed him, I hear, 4 per cent. interest, and have subsequently 
advanced him £3000. e complaint is that the contractor has 
been too slow in carrying the work on, but all admit the excellence 
of the work done. It seems probable that the contract was taken 
at too low a figure, and that unexpected difficulties have been 
found in the foundation. 

Iam glad to note the beginning of awakening interest in the 
Paris Exhibition. Several leading industries of Cardiff are likely 
tosend. Parisian houses are offering to print electro blocks free, 
if sent. Mr. Thomas’s patent lift, an excellent invention, is to 
figure at the Exhibition. In the action to recover —— ofa 
colliery, James v. Plummer, the case was gained by defendant. 

Three men were suffocated at Cyfarthfa Works on Sunday, in 
one of the boilers connected with the furnaces. Provision is made 
for most secure cleansing by adequate openings, but these not 
being used, as it would seem, two men engaged in cleaning fell 
immediately on entering, and a third lost his life in attempting to 
rescue. Four others were near a the same fate. A 
leading engineer of Cardiff tells me that ordinary care on the part 
of the poor fellows would have averted the calamity. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THIs week again there has been little to cause any change in the 
steady character of the iron markets. In the East the business is 
more satisfactory than for years past ; peta in every branch 
has augmented, and prices are tolerable; while in the West the 
trade, except in coal and coke, continues slow and barely profitable, 
though the demand has somewhat increased. Conventions have 





again been occupying industrial circles, and that for wire rods was 
definitively broken up at the last general meeting on the 22nd ult, 
The Silesian raw iron market is very encouraging, for as fresh blast 
furnaces are started the extra output soon gets absorbed, and never 
before have the forge and steel odie been such large consumers of it, 
Export also continues, and the users of pig iron are all good buyers, 
Common coke pig is quoted M. 50, foundry sorts 60 to 63 p.t. at 
furnaces. Merchant iron and all sorts for working up purposes in 
the smaller branches of manufacture are in exceptionally good 
demand, as also are plain and corrugated sheets; in fact, all 
branches seem desirous of placing their orders before the rivers 
become unnavigable, and this creates momentarily a most brisk 
business at all the works producing the raw or partly tinished 
materials. Bars are noted, list price, at M. 140 to 142°50, fine grain 
and special sorts of sectional iron 160 to 165, plates 165 to 175 p.t. 
at works. The Austrian trade is very lively, as large numbers of 
good specifications continue to flow into the works, whether pro- 
ducing raw or finished iron. The tendency of the Belgian market 
is again towards more firmness, on account of the rolling mil] 
syndicate having determined to make no alteration in prices of bars 
and girders, and the pig iron market has become firmer than it 
was. Luxemburg foundry pig has been raised to M. 46 p.t. It is 
instructive to note how the imports of English pig iron into Belgium 
have increased this year at the expense of the German imports, 
brought about, of course, through the high prices rigidly main- 
tained by the pig iron convention here, so if these are advantage 
ous for Germany, they are so at the same time for ourselves, which 
certainly was never intended, but to a certain extent it is the same 
thing with wrought iron as well. The tendency of the French 
market is to further weakness still, and now bars are offered at 
135 and girders at 125f. p.t., with large concessions on these 
figures for substantial indents ; so the latest move is an idea to form 
a combination of the large iron dealers and the millowners, A 
combination of the large iron merchants was proj a short time 
ago in Austria to combat the ironworks conventions, but even this 
ended in nothing practicable, so it is hardly likely the French more 
complicated scheme will succeed any better. 

In Rheinland-Westphalia the ore trade of Nassau and the 
Siegerland has become brisker. Stocks at the furnaces are low, 
and the mines must be strained to keep pace with the demand. 
Prices are, however, unmoved as yet, which is the same with 
minettes, all of which are noted firm at the prices given last week. 
The pig iron trade is, if anything, a little better than a time back. 
There is a pretty brisk demand for spiegeleisen for America, and in 
general it is steady for home consumption and other quarters, but 
prices, though very firm, are not altered from last week, 
therefore M. 53 p.t. for the 10 to 12 p.c. grade is the present 
quotation. The sales of forge pig are sluggish and limited, 
and last month the stocks at the furnaces grew by 8000t., yet the 
prices are maintained at M. 47 to 48 p.t., best brands, Basic pig 
continues in good request, and the production rose by 2000 t. last 
month, only 300 of which went into store. Bessemer pig is still 
little called for ; stocks, it is true, fell from 11,000 to t., but 
the production also declined from 15,000 to 7000 t., so that a 
decline of 8000 t. in production stands against one of 2000t. in stocks, 
Foundry pig finds a steady and pretty good sale, so that stocks 
neither increase nor decrease much ; prices are M. 53, 56, and 5%, 
for the three numbers. Luxemburg forge is still at 37°50, but the 
stocks of this sort are accumulating, so there is imminent fear 
of a speedy fall, while foundry has been raised, as already stated, to 
46 p.t. at furnaces, The September output of pig iron, including 
Luxemburg, was 172,028 t. forge and spiegeleisen; 34,745 Bes- 
semer ; 102,900 basic; and 44,139 foundry; or 353,812 t. against 
337,638 t. last September. From January Ist to September 30th, 
1888, 3,168,641, against 2,849,491 t. last year for the same 

riod 


The malleable iron trade leaves much to be desired. The inland 
orders have shrunk and export is just where it was, which is any- 
thing but satisfactory. If orders tlowed into the mills and forges 
more abundantly, there might be a slight profit at convention prices ; 
but as it is, so much cannot be said, except in those cases where the 
forges also possess blast furnaces, The export trade was intended 
to become a source, with the inland orders, sufficient to supply work 
enough to keep the mills profitably going ; butas this has failed, and 
the prices cannot be raised for fear of England and Belgium stepping 
in, the outlook is not at all pleasant. In spite of this the view 
prevails that the present state of things is only transitory, and last 
week there were signs which looked as if this view was about to be 
confirmed; now nothing more is said about it, so encouragement 
is being derived from the good effect produced on the trade by the 
South German group having joined the east and west grand con- 
ventions. Hoops and wire rods are in the same depressed condi- 
tion as last week; the demand for the former is perhaps a little 
brisker, without the export trade having become any better, which 
is also the case with the latter, and now that the wire rod and wire 
nail conventions are both defunct, any price above M. 95 to 100 for 
rods may be expected as the current quotation. Plates continue 
in excellent request and the mills are well and _ regularly 
employed, but so much cannot be said of sheets, which, though 
improving as regards demand, are by no means brisk ; still the out- 
look is more promising than it was. The constructive factories are 
nearly all well supplied with orders, as are the foundries and wagon 
works, and as the yearly orders from the State will shortly be 
forthcoming, these branches will have nothing to complain of for 
some months ahead, To facilitate export of all kinds, the latest 

roposition is again to ask a boon from the State in the shape of 
ree entry for all materials which are cheaper abroad or not made 
here, whether raw iron or malleable, to be worked up into 
machines or other goods for exportation. There is nothing new 
concerning the steel works to report. The Horde Company is 
busy preparing to make compound armour plates under English 
patents, it is said. The Gruson Works, Magdeburg, are also well 
supplied with orders for their specialities in chilled iron war mate- 
rial, and have just paid 12 per cent. dividend. 

Present list prices are, per ton:—Good merchant bars, M. 125 to 
130; hoops, 127°50; angles, 135; boiler plates, 170; tank ditto, 
150 ; thin iron sheets, 147 to 151; ditto steel, 160; wheels and 
axles, 315 ; steel tires, 215 to 230; light steel rails, 115, 

The coal and coke market is exceedingly brisk—never was more 
so—and the output the largest yet achieved. Gas coal is noted 
M. 7°20 to9; lumps, 8 to 9; furnace coal, 6 to 7°40; washed coal 
for coking, 5°40 to 6; foundry coke, 10 to 12; blast furnace 
ditto, 9 to 10; broken ditto—nuts—10 to 12 per 1000 kilogs., 
all at mines. It is satisfactory to be able to report that 
after a contest English coal is beginning to displace the West- 
phalian in Holland; not that there is any difference in price, 
which is 7fl. for each sort at Nymwegin—Dutch-German boundary 
—but because the English sellers have a more practical method of 
dealing with the matter, and do it more honestly, for while the 
English or their agents really deliver lumps, as contracted for, the 
German coalowners deliver to 30 p.c. of quite fine slack with 
them, and are at this moment so elated at the spurt in prices at 
home which has taken place, that they will not listen to the reclama- 
tions made by the Dutch users. Now that English coal has founda 
footing in the chief manufactories of Holland, and as lump coal is 
rather a rare commodity in the Westphalian mines, as at the same 
time the quality of English coal is superior, and the agents who are 
selling it are very active, England should be able to keep the field 
for the future if the present rise in wages does not militate against 
it. The coalowners here say they shall soon get the trade back 
again when they have time to attend to it; but the Dutch area 
conservative people, and, if well served, will not be so easily moved, 
if price and quality suit them, The coal beds are, as a rule, thin 
in this country, consequently by far the major portion of the coal 

ot is what in England would be termed slack, so it becomes a 
difficult matter to deliver all lumps in any quantities; not so in 
England. Besides this, it is screened in the process of trans- 
shipment, the small coal—screenings—making a cheap household 
fuel for the Rotterdamers. This the Germans have there no con- 
venience for doing, if there were the will to do it, 
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NEW COMPANIES, 


Tue following companies have just oeen regis- 
tered :— 
American Coal and Iron Corporation, Limited. 


This corporation was registered on the 23rd ult., 

with a capital of £150,000, divided into 20,000 

preference and 10,000 deferred shares of £5 each, 

to acquire certain coal and iron properties in the 

United States of America, upon terms of two 

agreements of 27th ult, The subscribers are :— 

w. T. Clarkson, 24, Fleet-road, Hampstead, 
traveller ca. hin Kk; 40). 4e, Ok. BEL Soe 

C. Edward Mainwaring, 4, Oak-villas, Leyton- 
atone, Clerk ..  .- +. s+ «+ 0+ ss oe os 

H. L. Fox, 121, Bishopsgate-street Within, land 

‘S 4, Sydney-terrace, Croydon, clerk .. 

H. M. Bentley, Muswell Hill,cashier .. .. .. 

J. H. Filmer, 9, Wentworth-terrace, New South- 
gate, clerk .. 4. «1 ++ os oe se oe oe 

W. C. Cross, 15, Eagle-avenue, Tottenham, clerk 1 
The number of directors is not to be less than 

three, nor more than seven; qualification, fifty 

shares; the subscribers are to nominate the first ; 

remuneration, £200 per annum to each director, 

with an additional £150 to the chairman. 


— et 





Automatic Electric Supply Company, Limited, 


This company was registered on the 22nd ult., 
with a capital of £25,000, divided into 25,000 
shares of £1 each, to manufacture, buy, sell, and 
deal in automatic boxes, electrical or otherwise, 
machinery, appliances, and merchandise of all 
kinds, and generally to carry on the business in 
all its branches. ‘The first subscribers are :— 

Shares, 
William Graham Hannay, 28, Duke-street, W., 

secretary ca -5S 60 06 '86 @0 6b | 4s 50 
George Edgar Way, 18, Gascony-avenue, N.W., 

a ee ae ee ae ee 
Hamen Levites, 13, Hanway-street, W... .. .. 
James Golding, 162, Major-road, Stratford, E. .. 
Samuel J. R. Allen, 49, Endymion-road, Fins- 

busy Past, M., lewis... 2. 0c 2 0s ce os 
August Serrallier, 29, Meek-street, West Bromp- 

ton, 8.W., electrician be vanet Oka) abl |e ae 
Ernest Desborough Sale, 1, Nelson-street, Green- 

wich, 8.E., clerk ie eras ee! ae aan. 48 

Registered without special articles, 


et 





Automatic Standard Screw Company, Limited. 


This company was registered on the 22nd ult., 
with a capital of £50,000, divided into 2000 first 
preference shares of £10 each, 200 second prefer- 
ence shares fully paid up of £10 each, and 10,000 
ordinary shares fully paid up of £10 each, to 
accept an offer contained in an agreement, dated 
the 3rd day of October, 1888, and made between 
the Standard Machine Screw Company, Limited, 
of the one part, and Theodore Brooke Jones, of 
the other part; to purchase, in consideration 
partly of cash and partly of paid-up shares in 
this company, an assignment of the real and per- 
sonal property referred to in the said agreement ; 
to manufacture screws and any other articles, and 
to carry on the business of metal merchants, The 
first subscribers are :— 


8 

John Albert Bright, Rochdale, Lancaster, manu- 
facturer.. .. es es 

Russell King, R \ i 

George Petrie, Rochdale, Lancaster, engineer 

John W. Ward, Halifax, Yorks.. .. .. .. .. 

Walter Emmott, Halifax, Yorks, electrical engi- 


hdal + Deiten 
I er 





neer oe o. oe oe oe - 
William Harvey, Leeds, Yorks.. .. .. .. .. 
James Lakeman, Leeds, Yorks, chartered ac- 

a §«<<6 be 8s en ee! os tee ws! oe 

There is not to be Jess than three nor more than 
seven directors, and the first are to be appointed 
by the subscribers; qualification, fifty shares. 
The remuneration to the directors is to be fixed 
by the company in general meeting. 


te te et 


Buenos Ayves New Tramways Company, Limited. 


This company was registered on the 23rd ult., 
with a capital of £225,000, divided into 30,000 
preference and 15,000 ordinary shares of £5 each, 
to acquire a concession granted to Messrs, P, A, 
Gartland and Co,, by the Municipality of Buenos 
Ayres, dated March 27th, 1888, for the establish- 
ment of tramways in Buenos Ayres, The sub- 
scribers are :— 

Shares. 


T. N. Wicks, 107, Evering-road, N. .. 
A. Bennett, 3, Belmont-terrace, N... 
W. A. Norton, 111, Foulder-road,N.  .. 
J. P. Scott, 88, Micheldever-road, Lee .. 
G. A. Rushton, Woodside, Bexley .. .. .. 
A. W. Bull, Church-road, Brixton-hill .. .. .. 
8. J, Allbrook, 21, Queen Anne's-villas, Lower 
a oe ae 
The number of directors is not to be less than 
three, nor more than seven; qualification, £500 
in shares or stock; r ation—exclusive of 
the salary of any managing director—£1200 per 
annum, to be divided as the directors may deter- 
mine. Power is taken to issue mortyage or 
debentures charged upon the undertaking and 
property of the company, to an amount not 
exceeding £250,000. 


a te et 








Cardiff Rope Works Company, Limited. 

‘This company was registered on the 17th ult., 
with a capital of £15,000, divided into 750 shares 
of £20 each, to carry on in the United Kingdom 
or elsewhere the business of hemp and wire rope, 
cordage and twine manufacturing, the spinning 
of Russian, Manilla, and Italian hemp and other 
fibres, and any other business incidental or con- 
ducive to the company’s interest. The first sub- 

scribers are :— 
Shares, 


Horatio Harper, 51, Mount Stuart-square, Cardiff, 
SEE. 5 as: awh -aatv ate | canbe, aed ab 
William Campbell, 4, Oakfield-street, Roath, 
Mp GOWOE, os 90. 00, 00. ef, , 00 00 
Jonu Gory, Vaindre Hall, near Cardiff, merchant 
Antonio T. Luccovich, The Rise, Llandaff, mer- 
——. Bird, 56, Newport-road, Cardiff, mer- 
c ae ae oer eee ae ee ee en ee 
Frederick Edwards, Bute Docks, Cardiff, ship- 
60 inks thi 06 
W. M. Jones, Maindee 
shipowner .. .. .. + 
Registered without special articles, 


-¥ ~—~§ = SE ee 


Hall, ‘Newport, Mon., 





Cyclone Pulveriser Company, Limited. 

This company was registered on the 22nd ult., 
with a capital of £24,000, in shares of £1 each, 
to acquire upon the terms set forth in an agree- 
ment dated October 19th, 1888, and made between 
Erastus Wiman, of the one part, and William 
Watson, of the other part, or upon such other 
terms as may be agreed, the exclusive right to 
use, sell, and deal with an invention known as 
‘Improvements in apparatus for crushing or 
pulverising ores and other substances, known as 
the Cyclone ‘‘ pulveriser,” in all countries other 
than the continents of North and South America 
and Australia. The first subscribers are “ 
4 E. Conrade, 77, Manor-road, Brockley, 

OME <a e., Aeabiieiciah, ae aihe Niet ics a aa 
Samuel H. Pook, 110, Coleman-street, London .. 
Charles R. Hove, 88, Hanley-road, Crouch-hill, 

MgpGons We a. \ice. 005, 00: ne) 00 ae: 40,1 00 
= Philpot, 174, Osborne-road, Forest-gate, 
Henry A. Matthews, 13, Devonshire-terrace, Mar- 

loes-road, Kensington, London, W. .. .. .. 
James A. Whitehead, 8, Southwold-road, Upper 

ae ero eer ee 
George Harper, 7, Peak-hill, Sydenham, 8.E. 

The number of directors is not to be less than 
three, nor more than five; and the first are to be 
appointed by the subscribers. The purchase con- 
sideration is £22,000 in fully-paid shares, 


ee 





Santa Luisa Nitrate Company, Limited. 


This company was registered on the 19th ult., 
with a capital of £250,000, divided into 25,000 
shares of £10 each, to purchase certain lands, 
nitrate beds, and nitrate works, machinery, rail- 
ways, rolling stock, buildings, live stock, acces- 
sories, and premises situate in the Department of 
Taltal, Province of Atacama, in the Republic of 
Chili, the property of Messrs, Keating and Quaet- 
faslem, and to acquire a concession granted by 
the Republic of Chili, for the construction, equip- 
ment, and working of a railway between a point 
upon the said lands and premises and Puerto 
Oliva, on the coast, and for executing other 
works for the improvement and completion of the 
said premises, The first subscribers are :— 


8 
*Francis H. Evans, M.P., Tubbendens, Orping- 
OO OO rr ar rr 
— Gorringe, Clifton-villas, Weambly, Mid- 
GUOURE GONUROE 0c 19 00 06 oe. 08. ,00 
John M. Bowie, 32, Lansdowne-crescent, Notting- 
MEI v5. as es ano... aeuses 
John Lewis Oliver, 53, Brondesbury-road, N.W., 
EE o> 6¢ es 66 66. 46:: se 
Henry M. Read, The Shrubbery, Bromley, Kent, 
Arthur W. Easterling, 11, Blythwood-road, 
Crouch-hill, London, N., solicitor .. .. .. 1 
Francis Ashley Millington, 65, Portland-road, 
Holland Park, London, W., solicitor... .. .. 1 
The number of directors is not to exceed six ; 
ualification, shares of the nominal value of £500. 
he first directors shall be F. H. Evans, M.P., 
William MacAndrew, Thomas M. Thackthwaite, 
and Thomas F, Read. The remuneration to the 
directors is to be the sum of £2000 per annum, 
including the sum of £500 per annum to the 
chairman, and a further remuneration of 5 per 
cent. of all profits after payment of 10 per cent. 
per annum to the shareholders. 


— oe 


1 





Swansea Joinery Company, Limited. 


This company was registered on the 25th ult., 
with a capital of £5000, in £10 shares, to trade as 
timber importers, dealers, and merchants, Xe. 
The subscribers are :-— 

Shares. 
J. A. Thomas, Swansea, solicitor .. a 

J. Jones, Swansea, cler' eras 
W. Usher, Swansea, financier .. 

T. Thomas, Swansea, clerk .. 

J. Morrish, Swansea, clerk.. : 
M. A. Marks, Swansea, secretary, .. 
8. C. Hopkins, Swansea, clerk. . 


Registered without special articles. 


W. Rothwell and Company, Limited. 


This company was registered on the 25th ult., 
with a capital of £30,000, divided into 3000 shares 
of £10 each, to carry on the manufacture and 
sale of hosiery, knitting, and other classes of 
machines, to be made in accordance with the 
English patent No. 7224, May 18th, 1887. The 
first subscribers are :— 





ee ee ped 


Frank Hollins, Greyfriars, Broughton, Preston, 
cottonspinner .. .. .. an 50 @n «6 1 
Sidney N. Hermon, Wimbledon House, St. Anne's- 
on-the-Sea, Lancashire, cotton spinner .. .. 1 
N. W. Galloway, The Willows, Preston, cotto: 
Was be es se 6 et as ee we 1 
Herbert H. Owtram, Ansdell Lythom, Lanca- 
shire, cotton spinner Sas ees ok ee ~ eae 1 
John H. Threlfall, Ashton, Preston, Lancashire, 
a os ae Sh oe 26 ae. “s¥ Gow ‘ee 1 
Charles Jackson, The Elms, Ribbleton, Lanca- 
rrr ere 1 
William Rothwell, Hallin Hey, Halliwell, Lanca- 
shire, munciimiab.. 10 cs ce ce ce ce 80 1 
There is not to be less than three nor more than 
nine directors, the first of whom are to be ap- 
pointed by the subscribers to the memorandum 
of association; the remuneration of the directors 
will be fixed by the comeeer in general meeting. 
William Rothwell shall be a permanent, irremov- 
able director of the company so long as he shall 
hold 500 shares in the capital of the company. 





W. H. Cook and Company, Limited. 


This company was registered on the 24th ult., 
with a capital of £50,000, in £5 shares, to manu- 
facture, buy, sell, and deal in apparatus and 
articles of all kinds used or worn in connection 
with the games of cricket and lawn tennis, and 
other games, sports, pastimes or amusements, and 
to take over asa going concern the business carried 
on!by Walter Herbert Cook, at Victoria Park-road, 
London. The first subscribers are :— 

8) 

J. Shuter, Heath Lodge, Abbey Wood, Kent, 
merchant §.. 2. oc cs ce ce ce ce ve 
A. Wells, Mead Lodge, Reigate... .. .. .. «. 
W. W. Read, Mucklefield-road, Burghill-road, 


ee re nee ee ney ee 
W. H. Cook, Moss Hall-crescent, North Finchley, 
manufacturer .. os ce 66 ee 


A. J. Webbe, 9, Cambridge-square, W. 3. 1. 1) 20 
8. H. Candler, 23, Essex-street, Strand.. .. .. 2 
F, Wells, 1, Queen-street, E.C., auctioneer... .. 1 

The number of directors is not to be less than 
three, nor more than nine ; and the first are the 





Right Hon. Lord Hawke, Wighill Park, Tadcaster ; 
Walter W. Read, W. G. Grace, Albert Neilson 
Hornby, Partfield, Nantwich ; John Shuter, Alex 
J. Webbe, 9, Sa ee Hyde Park, 
Arthur Wells, and Walter Herbert Cook. The 
directors are to be paid out of the funds of the 
company by way of remuneration for their 
services £100 per annum, and whenever the 
profits of the company in any year shall be more 
than sufficient to pay 10 per cent. dividend the 
directors shall be entitled to 15 per cent. of the 
surplus, Directors’ qualification, shares or stock 
in the company of the nominal value of £100. 








ENGINEERING EDUCATION. 


In an inaugural address on the commencement 
of the sixth session of the Dundee University 
College, Professor Ewing said :—‘‘ But you may 
very likely be tempted to inquire, ‘What is an 
engineering laboratory! An engineering work- 
shop we know, and a chemical or a physical 
laboratory, but what is an engineering labora- 
tory? An engineering laboratory, then, is nota 
workshop. In some technical schools and colleges, 
especially on the Continent and in America, there 
are workshops where the attempt is made to give 
an engineer the kind of training which we expect 
him to get by his practical apprenticeship. But 
the laboratory is not that. It is intended to 
oe the apprenticeship, not to be a 
substitute for it. For authorities, in this 
country at least, are agreed that no College work- 
shop can possibly play the part that the appren- 
ticeship in an actual engineer’s shop plays in the 
education of an engineer. 

‘But what we can doin College is to give the 
engineer, besides his training in theory, something 
which he will not learn at all, or only learn in the 
most haphazard and uncertain fashion dung his 
practical apprenticesbip, and it is to do this that 
the engineering laboratory has been instituted. 
In it he is taught to make engineering measure- 
ments—he is shown how to examine the strength 
and stiffness of those materials which engineers use 
in construction, upon a knowledge of which 
economy of construction largely depends—to test 
steel, for inst, , on th le andin the same 
manner as it is regularly tested in the steel-works. 
Heis taught toexperiment with steam engines; not 
only how to take indicator diagrams and measure 
power accurately, but to examine by experiment 
the whole working of the engine, to compare the 
power exerted with the expenditure of heat, to 
compare that again with the consumption of coal, 
to trace the action of the steam in the cylinder, 
to test the conditions which make the working of 
an engine economical, and those which make it 
the reverse. He is taught to experiment on the 
laws of friction, to measure the waste of power 
through friction in machines, to determine the 
comparative effect of different lubricants. He 
is taught the accurate measurement of lengths 
and areas and angles. He learns to experiment 
on the flow of water, to determine coefficients of 
discharge, to test indicators and pressure gauges, 
to examine thoroughly the performances of gas 
engines and water engines and electric motors. I 
will not weary you by extending the list; enough 
has been said to show that the engineering labora- 
tory is intended to do for the engineer what the 
physical laboratory does for the physicist, or the 
chemical laboratory for the chemist. It brings 
him face to face with the materials of his profes- 
sion; it teaches him how to apply the formulas of 
the lecture-room to problems such as he will have 
to encounter in after life; it gives reality and 
meaning to bis book work ; it trains him in habits 
of patience and exactness; and if he happens to 
be a man of the right sort, it inspires him with 
enthusiasm for research.” 

















SouTH KENSINGTON MusEUM.—Visitors during 
the week ending Oct. 27th, 1888:—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. 
to 10 p.m.: Museum, 7161; mercantile marine, 
Indian section, and other collections, 3293. 
On Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m, to 4 p.m.: Museum, 788. 
Mercantile marine, Indian section, and other 
collections, free, 2764. Total, 14,006. Average 
of corresponding week in former years, 16,026. 
Total from the opening of the Museum, 
26,914,335. 

Cocoanut FIBRE AS A DEFENSIVE WaR MATE- 
RIAL.—In the last report of the Curator of the 
Nilgiri Gardens attention is drawn to a new use 
for the refuse fibre of cocoanuts. Dr. Lawson 
says that his attention was drawn to the subject 
by Mr. Money, a planter in the Nilgiris, who sent 
him an article in the Revue des deux Mondes for 
August Ist, 1886, by M. de la Barriére, entitled 
‘« Batiment de Combat et de la Guerre,” in which 
the author described how the refuse of cocoanut, 
after the process of retting, might be used for 
backing the iron plates of ships of war. The 
method of proceeding was to take a quantity of 
the powdered refuse before it was quite dry, and 
subject it to pressure, when the natural viscidity 
of the macerated cellular substance of the nut 
caused the whole to cohere and to form a plate, 
which in general appearance was like a mill- 
board, only much more brittle. Owing to the 
hygroscopicity of this substance, if a hole is made 
through it, the parts adjacent to the puncture 
absorb water, swell up, and immediately close the 
orifice. Dr. Lawson got a sack of this refuse and 
made a plate 18in. square by about jin. in 
thickness, which he placed between two boards, 
and then fastened it to one side of a 
box, which contained a head of one foot 
of water. A bullet half an inch in diameter was 
fired through it, but not a drop oozed out. This 
experiment was repeated three times with the same 
result, Then a fin. bullet was fired through the 
plate, when a few drops only made their way 
through. Lastly, a bullet nearly lin. in dia- 
meter was fired through the plate, when 
a large jet of water shot through, but in the 
course of a few seconds the stream decreased in 
volume, and in less than a minute had ceased to 
flow altogether. ‘‘Whether or not this material 
could be advantageously used for the purpose 
which M. de la Barritre suggested, or for any 
other purpose, isa matter worth considering, for, 
as he truly says in his article, millions of tons float 
away annually down our rivers in India. 
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Application for Letters Patent. 

*.* When patents have been “ communicated” the 
name and address of the communicating party are 
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19th October, 1888. 

15,015. Antiseptic Compounp, &c., C. A. Day.—( W. H. 
Daniels, United States.) 

15,016. Connections for Water Surry, W. D. Scott- 

oncrieff, London. 

15,017. ExvecrricaL Bg.i-rnpicator, F. Kendall, 
Towcester. 

15,018. oe &c., Corton, 8. Hallam and E. Tils- 
ham, Manchester. 

5,020. Apvertisina on Seats, F. Abbott and G. C. 
Lidstone, Swansea. 
15,021. Fincex Suietp for Seamstresses, H. Allison, 


n, Longsig 
— Dampinco Macurnes for Bieacurine, J. Down- 
1 


Bradford. 

15,022. Doorn Furwirure, R, White and P. E. Ayton, 
Birmingham. 

15,023. Varyina the Expenpiture of Eneroy, J. 


'raser, London. 
15,024. Dryina PaotocraPHic Necatives, J. Wood, 


Liverpool. 

15,025, Sarety PaRces’ Two-wHEELED Vay, I. Young, 
Leicester. 

15,026. InserTING MatrTer in STEREOTYPE Pvates, J. 
C. Petch and T. Mussell, Middlesbrough. 

15,027, Lenses used as * Deck Licuts,” R. Wilson, 
Halifax. 

15,028. Cartripgegs, F. J. Shand, Glasgow. 

15,029. Covers for Jars, J. Millar, Glasgow. 

15,080. Stram Enoines, &c., J. Gwynne and C, F. 
Cooper, London. 

. Forcine or Raisine Beer, &c., J. Crawford, 


lasgow. 
15,082. RovucHinc ATracHMENTS for HorsesHogs, N. 
Bird, Workington. 
BaG - SNATCHING PREVENTER, R. Corbet, 
‘ow. 
15,034. CirurcHes, G. H. Holden and J. Ashworth, 
Manchester. 
15,035. Preparinc Paper for Cicaretres, H. C. 
Saunders, London. 
15,036. TorPepogs, J. O'Kelly, London. 
15,087. Looms, W. J. Monk, M. Davies, and J. and J. 
Wood, London. 
15,038. Hose Pipe, J. C. Merryweather, London. 
15,039. BustLes, A. C. Herts, London. 
15,040. Busries, A. C. Herts, London. 
15,041. HaRDENING Faces of Sort OoLiTes LimEsTONE 
for an &c., G. J. Randall aud ¥F. Carter, 
mdon. 
15,042. Comprnation Suit for GentLemen, E. Davies, 


mdon. 

15,043. Nezpies, J. Warner, London. 

15,044. SHow Stanp, E. H. White, London. 

15,045. CoLLtar Stun, &c., C. T. Lee and W. A. Burr, 
London. 

15,046. Pumps, P. C. Rousseau, London. 

15,047. HeichtT Measurine Apparatus, N. W. Hart- 
well, London.—{Date applied for under Section 103 
of the Patents, &c., Act, 1883, 2nd April, 1888.] 

15,048. Covers of Parcets and Patterns, K. J. Bag- 
galey, London. 

15,049. Fittines, &c., for Braces, C. G. Barber, 
Manchester. 

15,050. Harr Corts or Stranps, &c., G. Lichtenfeld 


mdon. 
15,051. Suspenpers, J. F. Waters —(0. Schmillig, 


, R. Crompt 


P , 


ony. 
15,052, Manuvactore of H¢ 





mdon. 
— Fisnixec Gear, H. L. and W. J. Hunter, 


on. 

15,054. Roratmsc Apparatus for Toys, &c., J. Bedon, 
London. 

15,055. THERMOMETERS, H. F. Dale and F. Pontifex, 


ndon. 
15,056. MerHop of Recovertne Catorine, T. Ryan, 


ndon, 
15,057. Saoges, W. vom Dorp, London. 
15,058. VaLvE Apparatus for Hor Arr, W. Linholdt, 


mn. 
— Hottow or TupurarR ArrTicLes, W. Lorenz, 
mdon. 
15,060. Compressine AiR, F. F. Clarke.—(E. F. Clarke, 
New Zealand.) 
15,061. Hince, G. H. Kenrick, London. 
15,062. Battoons, W. A. McArthur.—(J. Crook, New 
Zealand. 
15,063. CuLoring, H. W. Deacon and F. Hurter, 
London. 
15,064. BorrLe ENVELOPE or Wrapper, E. H. Hale, 
London. 
15,065, FLEXIBLE WiRE Ropss, R. Dixon, London. 
15,066. Makino InFusions, 8. Clarke and G. F. Rose, 
mdon. 
15,067. ExpLosive SHELL, E. Turpin, London. 
15,068. ProtograrHic ApeLiances, T. P. Graham, 
Bedford. 


20th October, 1888. 


15,069. WasHinc Macuines, J. Richardson, 
chester. . 

15,070, CLEaNntnG and Puriryine Carpets, T. Warsop 
and G, Wigley, Nottingham. 

15,071. Gas Enoines, J. Imison and W. Tonkinson, 
Sutherland. 

15,072. Automatic AUXILIARY AppaRaTus, T. Wood 
and J. Lowcock, Burnley. 

15,073. CLEANING Tin-PLaTE, A. R. Molison and T. P. 
Sims, Swansea. 

15,074. AXLE Putteys, A. Ashmore, Birmingham. 

15,075. Scyrnes, W. E. Heys.—(/J. B. Kevollier, 
France.) 

15,076. Crocuet Hooks, J. Welch, Birmingham. 

15,077. Fastentnes for Raitway Carriaces, M. H. 
Wells, Manchester. 

15,078. Hanp-poweR CHaFF-CUTTING Macuines, J. G. 
Richmond, Manchester. 

15,079. WeicHine Macuines, J. and T. Greenwood, 
Manchester. 

15,080. Feepinc Carpine Enoines, T. H. Ackroyd, 
A. Broadley, and 8. Raistrick, Bradford. 

15,081. Watcumen’s Ciocks, P. McGregor.—(Wuchner 
and Miiller, Saxony.) 

15,082. Sicut-FeeD Lusricator, G. M. Marchant, 
Huddersfield. 

15,083. Or Freepers, G. W. Pridmore and 8. Snell, 
Birming! e 

15,084. Moups for FirELIGHTERS, J. Templeman and 
A 


Mat- 


i Ww. 
15,085. Finisutne [Ron and STEEL Tuses, J. Willis, 
Attercliffe. 
15,086. Spiicinc Macuine Betts, W. Johnstone, 
Edinburgh. 


urg! 
15,087. Topacco Pirgs, J. A. Smith, Waterford. 
15,088. SuppLyinac FEED-WATER to MaRINE BOILERS, 
D. B. Morison, Hartlepool 
15,089. EnveLopes and Wrappers, M. H. Sumner, 
mdon. 
15,090. Butrons and Stuns, F. O'Neill, London. 
15 a TyPE-wRITeRS, M. J. Chapman, 
mdon. 
15,092. Pepat Motor, Y. Hameury, Loudon. 
15,098. CoLLapsIBLE Boats, W., H., and J. Chambers, 
Glasgow. 
15,094. Toy, E. Johnson, London. 
15,095. Sprinas, J. a London. 
15,096. Lusricators, W. P. ‘hompson.—(C. H. Par- 
shall, sen., United States.) 
15,097. Separnatine Cuemicats, J. R. Wylde, M. J. 
Hamill, and H. Auer, Liverpool. 
15,098. Harness, J. T. Barlow, London. 
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15,099. Fenck Makino Macuixe, T. H. Heberling, 
London. 
15,100. Tastes, J. 8S. Hooper and M. Williams, 


London. 
15,101. Ores, C. N. B. Wetzlar.—(W. L. Card, United 

States.) 
15,102. Evecrricat Horstinc Macuivery, A. L. Fyfe, 

ondon. 
15,108. Treatmye Woo., CLorn, Yarn, &c., F. Moore, 


ndon. 
15,104. ELECTRIC Merers, T. A. Garrett and W. Lucas 
London. 


15,105. Fire Acar TeLecrapus, H. F. W. Laie H. 
AC. Saunders, and A. C. Brown, Londo: 
15,106. CARPET SwEEPERs, R. Haddan. (The Bissell 
Carpet Sweeper Company, United States.) 
15,107. Surppurtpine, A. Sautter, London. 
15,108. Ustnc Water as a Motive Power, A. Sautter, 
London. 
15,109. WaTER-WHEEL or TuRBINE, A. Sautter, Lon- 
on. 
15,110. Inon Pipes, 8. S. Lloyd, jun., J. H. Lloyd, 
London. 
15,111. Securrnc Ramway Cuaarrs, G. W. Hancock, 
mdon. 
15,112. Burynine Om on Carriages, &c., J. 8. Lee, 
mdon. 
15,118. ANTI-FRICTION Bearrinos, J. Lang and P. 8, 
Grant, Glasgow. 
15,114. SEwrxa Macutses, J. Chappell and T. R. 
Rossiter, -London. 
15,115. Wrixarnc Macarngs, T. Russon, London. 
15,116. AUTOMATIC DELIVERY Macuines, H. Howse, 
London. 
15,117. Gas-moTor Enarves, F. W. Crossley and F. H. 
Anderson, London. 
15, 18, Mrsixo CARTRIDGES, G. Proctor and G. Clulow, 
mdon. 
15,119. Ctutcues, C. L. Hart, London. 
— Toy Race Apparatus, W. N. McManus, Lon- 
on. 


15,121. Derivatives of ALIZARINE-GREEN, J. Y. John- 
son.—{ The Badische Anilin and Soda Fabrick, Ger- 
many. 

15,122. hes VERTISING, F. Day, London. 

15, 123. Door Prates, L. Miiller, London. 

15,124. PoriFicaTion of Giycerrne, J. C. A. Briinner, 

mdon. 

15,125. Governtne the Speep of Enarves, J. Higgin- 
son, jun., London. 

15,126. Pusitic Recreation, F. and E. W. Barratt, 
London. 

—_ Icz, A. G. Southby, and F. D. Blyth, Lon- 


on. 

15, 2 ReceneraTive Gas Lamps, J. Hombergen, 
Lon 

15, 29. Tonreposs, J H. s. Bradley and J. H. Wilson, 
Loi 


15,130. TorPEDogs, J. H. S. Bradley and J. H. Wilson, 
London. 


22nd October, 1888. 


aye. Kennemnas of VevocipepEs, &c., E. Ciotti, 

Dat 

15,132. PENcILs, R. Stanfield, 
London. 

15,133. CaRRYING emp A. D. Viies, Manchester. 

15, 134. Curtinc Key-ways, J. Dickinson, Bradford. 

15,185. Scorrne or CurTTine HEuicaL Lives, J. Heap, 
Manchester. 

15,136. Wearuer Strips for Exc.tupine Draveuts, E, 
Cain, London. 


PENHOLDERS, &Xc., 


15,187. Rerriceratory AppLiances, G. Collier, 
Somersetshire. 

15,138. PoriFication of Water, &c., G. Collier, 
merse 


15,189. HANDLES for Kwives, Forks, &c., J. _— 
Birmingham. 
15,140. SioxaLtzxo on Raritways, H. J. Peddie, Edin. 


rg! 
15,141. Wrincrxc Macurves, R. Moore, W. Murton, 
and W. 8S. Vauley, Keighley. 
15,142. Locks and Keys, H. a Anglesea. 
15, 143. Bett, T. Walker, Birmingham. 
15, 144. Om Caxs, J. Senior, Barnsley. 
15,145. Pickine Sticks, J. Whitaker, Keighley. 
15,146. Priuxtinc Macuryes, F. Payne, Halifax. 
15,147. Lessentne Norse, G. R. Blake, Crewkerne. 
15,148. Castors, J. Pickering, Torquay. 
15,149. Eoc-Beaters, J.J. Allen, Halifax. 
15,150. Boxes, &c., N. J. Reed, Falmouth. 
15,151. BrusHes, N. Knowles and W. Philipson, 
mdon. 
15,152. Brick Macutygs, J. Denham, + 
15,153. Hor Biast Stoves, H. Le N 
Coultas, London. 
— Anti-Friction Gear, W. J. Brewer, 


15,155. Forcrne Or, D. D. McLellan, Glasgow. 
15,156. Sopivum, H. 8. Blackmore, London. 
15,157. ADveRTisinc, W. Flowers and H. Eldridge, 


tockport. 
. Foster and W. 


New 


London. 
oo Hypro-carBon Enoixes, &c., G. M. Richards, 


mdon. 

15,159. MecuanicaL Fuses, &., J. C. Thompson, 
ean. 

15,160. Damp-proor Cartripce Cases, J. C. Butter- 
field and T. C. Batchelor, London. 

15,161. Drymea Grarx, &c., H. and J. Wilkinson, 
London. 

15,162. Picture Corp, F. J. Hawkes, London. 

15,163, BREECH-LOADING Fire-aRMs, &c., R. Moore, 
London. 

15,164. Paper Rott Hoxpers, A. J. Boult.—(A. Q. 
Ross, United States.) 

15,165. ~~‘ Devices for Gavce Cocks, D. Smith, 


Lon’ 

15,166. _ Yarns, W. P. Thompson.—(E. Kessler, 
France. ) 

15,167. Dravcut in Steam Borers, F. W. Flinn, 
Liverpool. 

15,168. Frer-saws, A. Bradley, Manchester. 

15. 169. Smycrxc Do tts, J. Sauerteig and L. H. F. Lutz, 
London. 

15,170. SHeLtine Pato Nots, H., C., and H. E. Kuhl- 
mann, London. 

15,171. Brewine, W. Lawrence, London. 

15,172. AMALGAMATING PLatEs, RJ. ‘Atcherley and A. 
E. Sarti, London. 

15,173. _ Phopocina Carponates of Ammonia, C. F. 

mdon 

15,174. oo Soe, J. T. Collis, London. 

15,175. Castiuse Lapxes, J. L. Stevenson, London, 

15,176. Fire-pLaces, L. H. Teale, London. 

15,177. Jormnts for EanTHENWARE Pires, J. D. Doulton, 


15,178. Water WASTE 
London. 
15,179. TREATMENT of OxIDISABLE Derivates of ORTHO- 
NITRO-BENZYLCHLORIDES, E. Fischer, London, 
15,180. Stay Boxts, A. F. Yarrow, London. 
15,181. Curatso STREETS, E. Seitz and 8. Landells, 
mi 


PREVENTERS, A. Robinson, 


on. 
—, Uritisation of Waste Propucts, R. Stone, 
mdon. 
15,183. ELecTRicaAL TrLecrapus, E. Edwards.—(£. 
Cassalette and D. Kunhardt, Germany.) 
ie 4 a. Cc. J. Fox, jun., London. 
EXTILE Faprics, E. Le nteur, A. Grulois, 
and L. Déprés, London. 4 
15,136. ‘Currine-our Ova SHeets of Paper, H. 
Welcker, London. 
15,187. Braces, H. H. Lake.—(7. 0. Potter, United 
States.) 


28rd October, 1888. 


15,188. Breecu-Loapinc Guns, J. H. R. Whinfield and 
J. Horne, London. 
15,189. CettuLorm Brnvines, H. J. Allison.(K. J. 
Collins, United States.) 
15,190. Carpet Sweerers, J. Okell, London. 
15,191. Fiiuixe Borrties with AERATED Waters, J. H. 
and J. W. Galloway, London. 





15,192. Avromatic Fire-LicHTERS, J. Williams, jun., 
m. 
15,198. Bate Banp Fasrentnos, H. Lindon, Little 
Sutto 


jutton, 

15,194. MusicaAL ARRANGEMENT in WoopEN Tops, W. 

and ver. 

15,195. “Toe INDICATORS, J. A. Wright and J. M. 
Porter, y 

15,196. Propucine a Non-Luminous Heatine FLAME, 
D. Clerk, Birmingham. 


15,197. OPERATING SpnakEs of Bioye.es, W. Baker, 
Birmingham. 
15,198. Riptna Bicycies on Hitty Roaps, D. Beech, 
ordsley. 


15,199. Curvep Tues for Furnaces, B. E. Hipkins 
and D. Strapp, Ramsgate. 

15,200. Fixrnc Giass Tupes for SypHons, E. R. 
Vaughan, ast. 

15,201. Bacuetors’ Buttons, &., J. T. B. Bennett, 
Bi ham. 


15,202. Drain-FLusHino Tanks, I. Shone, Liverpool. 
15,203. VentTiLaTion of Drarns, I. Shone, Liv wo 


1b. 204. Suspenpers for Dryino Crornes, M E. King, 
L n. 

15,205. Wire Crxper Sirters, &., H. W. Carter, 
Birm: a. 

— ~~” TeLecraPpHic Sians, A. B. 


15, am. "APPARATUS ‘for RELIEVING Ropss, W. T. Calder- 


15, "208. ‘Hooks for Suprortine Pipes, F. W. Sandland, 

Birmi ing 

15,209. Deora, J. Robertson, Hulme. 

Ls, 210. HoisTine Macuinery, W. Walker, Smethwick, 
and C. A. Marriott, Handsworth: 

15,211. CoMMUNICATING BETWEEN PassENGERS in RalL- 
way Trans, J. Royle, Manchester. 

15,212. Sortine Cor, E. Honey and M. Schauenburg, 
London. 

15,213. Preparine Iron or Steer Prares, A. R. Moli- 
son and T. P. Sims, Swansea. 

a, Pees Macuinery, G. Balfe, Man- 


ester. 

15,215. ADVERTISING on Vans, J. A. G. Ross, New- 
castle-upon- Tyne. 

15,216. Swrrcnes, C. M. Dorman and R. A. Smith, 
Manchester. 

15,217. Lusricatinc Apparatus, St. J. V. Day.—(H. 
O'Connell and S. A. Cahill, United States.) 

a. LEATHER LINK DRIVING Be.ts, J. Fenton, 


lasgow. 

15,219. Prorectinc Occupants of PERAMBULATORS, 
&c., from Sux, T. Maddox, London. 

15,220. Merauiic Spueres, F. 8. Kohler and L. Key- 
ing, London. 

15,221. VentiLators for Oven Doors, C. J. Harcourt, 
London. 

15,222. THERMoMETRIC Apparatus, P. Cardew and J. 
J. Hicks, London. 

15,223. Wispow Fasrenres, 8. Russell, Stanwell. 

15,224. Cortinc BeveLLep RussBer Soves, W. F. Well 


man, London. 
oe Foo SicNacuine on Raitways, L. J. Williams, 


mdon. 
15,226. Stream Boriers, D. R. Todd, London. 
15,227. eee Frre-ENGINEs, &c., M. McLellan, 


15,228, 208. Hoase-s10%, R. W. Brydon and T. Pybourne, 


15, 229° CoirLcepd TusvuLaR Heatina or Cooiine Sor- 
races, J. Newton and D. A. Quiggin, Liverpool. 
15,230. Curtmsa Pitep Fasrics, G. H. Nussey and W. 


. Leachman, London. 
15,231. Brakes for Roap Venicies, T. R. D. Bingham, 
London. 
15,282. eapeeeperel Wixvow Buinps, &c., T. Bills, 


. = | ae MAcHINEs, . J. pete, ka ndon. 
. Curtmsc Paper, H. H. Lake.—(0. C. Greenleaf, 

act nited States.) 

15,235. SHeer Mera Laturne, G. Hayes, London. 

15,236. CEMENTING AsBEsTOs, J. Dewrance and B. E. 
Church, London. 

15,237. ALKaLine Metas, &., M. W. W. Mackie, 
London. 

15,238. Conner Cutrers for Books, R. Haddan.—(F. 
L. Montague, United States.) 

15,239. Inrercertine VaLves for Compounp ENGINES, 
H. L. Lange, London. 

15,240. Meta Capsuzes, G. H. Wailes, London. 

15,241. Brakes, The Surrey it Company and 

J. Stevens, London. 

15,242. DELIVERING MEASURED QuaNTITIEs of LiquiD, 
= er, London. 

15, 248. Door Sprinas, J. G. and W. L. Witte, London. 

15,244. Gas Excrnes, W. P. Thompson.—(H. c Covert, 
United States.) 

15,245. Latues, W. H. Price, Liverpool. 

15,246. Ventitators, W. P. Thompson.—(G@. A. Prit- 
chard and E. Mignault, United States.) 

15,247. Yaryan Evaporators, G. H. Bolton and J. R. 
Wylde, Liv: 

15,248. LawNn-mMow1nc Macutnss, F. W. Follows, Man- 
chester. 

15,249. DyNAMO-ELECTRICAL Macuines, 8. Z. de Fer- 
ranti, London. 

15,250. Toy Boats and Saips, W. H. Hall, London. 

15,251. AuTomatic FLusnine Cisterns, 8. Grossmith, 


ndon. 
15,252. Battery Pirates, O. E. and A. F. Madden, 
London. 


15,253. ADVERTISING on Post-carRps, &c., J. C. Long- 
hurst and W. Taylor, London. 

15,254. Fastentne for Tres, &c., C. A. A. Barnes, 
London. 

15,255. ToBuLaR Meta Lances, W. Lorenz, London. 

15,256. CrysTaLLisaTion of Sriica, A. C. Ponton, B. L. 
Moseley, and C. Chambers, Lendon. 

15,257. CoNVERTIBLE Trunks, K. L. Karo, London. 

15,258. D1sazo-Dve Sturrs, J. Y. Johnson.—{ Badische 
Anilin and Soda Fabrik, Germany.) 

15,259. Rep Basic NAPHTALINE-DYE Strurrs, J. Y. 
Johnson. —(The Badische Anilin and Soda ” Fabr ik, 
Germany. 

15,260. CoLourinc Matrers, B. Willcox.—(Farben- 
Jabriken vormals Friedrich Bayer and Co., Germany.) 

15,261. TREATMENT of Bere, Wine, &c., W. Kuhn, 


London 
15, mg Sacvamse Broom-HeEaps, W. Sirrell, Tedding- 
15, 0s, In Iron Frame for Boxes, &c., W. Burridge, 
15,264, Arr or other Gas Compressors, W. D. Bohm, 


mdon. 
15,265. Fire Houpers, &c., W. L. Wise.—(C. Larne, 
russels. 
15, ee Brakes for Hanp Trucks, J. G. Parker, 
on, 
15,267. PREVENTING OPENING of Doors, H. Budge and 
F. J. Jackson, London. 
15,268. Penci. Hover and Procramme, C. R. Gorringe, 


London. 
15,269. ADVERTISING on Lamp SHapes, B. Knapp, 
London. 


24th October, 1888. 
15,270. Packinc Cases and Boxes, D. Rylands, 


ey. 

15,271. Drawino Instruments, W. T. Leach and C. W. 
J. Nolte, London. 

a OVER-MANTELS, F, J. Bantin and C. W. J. Nolte, 


mdon, 
15, ~ ag Cicar Stanps, W. Malin, Sheffield. 
. FASTENING Spikes to Boors, T. G. Burgess, 
tell oe 
5,275. Lawpinc Net and Garr Socket, 8. Howarth, 
go Trent. 
15,276. Eves, &c., for Starr Rops, 8. Phillips, Bir- 


15,277. Discnarcr and OverFiow for Batas, &c., 
illar, Glasgow. 
15, 278. DiscHaRcE and Overriow for Barus, &c., 


illar, Glasgow. 





15,279. Teacuine SimpLe ARITHMETIC, J. Mason, Bir- 


m a 

15,280. ee of Motive Fivips in Motors, J. 
5,281. ood for — Roap Carriaces, W. H. 
eet, Ludlow. 

— Wire or Mera Puzzie, P. Wigley, Birming- 


15,288. Printine TexTiLe Faprics, 8. Knowles, Man- 
chester. 

15, 284. aes Gavers for Steam Borters, J. King, 
G 


15,285, Cur Pits Fasrics, G. A. J. Schott, Bradford. 
1, "286. Cornice PoLe and Rop Enps, E. Bibb, Bir- 
min sham. 

15,287. Fices or Binpers for Letrers, &c., A. and G. 
Donaldson, Hawick. 

15,288. Tuses used in Sprynino Corton, &c., J. Nas 
mith an k, Manchester. 

15,289. Cricket Bats, G. Andrews and C. Coomber, 
Beeston 


15,290. LapLes for Moiren Giass, W. Ambler and J. 
and 8. Rhodes, Bradford 

15,291. Convertine Veuicies into Steicus, W. H. 
Brassington and J. T. B. King, Manchester. 

15,292. Gas and other Enoinges, A. Shirlaw, Bir- 
mingham. 

15,293. Acerate of Iron, P. McLaren, Glasgow. 

15,294. Recutatina Gas Taps, R. L. Baker, Man- 
chester. 

15,295. Packine Tonacco Pirrs, E. Aykroyd, Bradford. 

15,296. Reetrsc Paper, Bertrams, Limited, and W. 
Bertram, Glasgow. 

15,297. UMBRELLAS, WW. A: Bindley, W. J. Gell, and 
J. F. Boham, London. 

15,298, Feep-waTeR Heaters, W. H. 
London 

15,299. Extracting Perrumes from Fiowers, W. P. 
eo 1G. D. Nellensteyn, Holland.) 


Rushforth, 


15,800. Picrurgs, &c., G. R. Grant, Liverpool. 
15,301. PLovens, W. Pp. Thompson.—(4. J. Ventzki, 
Prussia.) 
15,302. TRICYCLES and other VeLocrrepes, J. Cottrell, 
iverpool. 
15,308. Proputsion of Snips, A. St. J. W. Wriford, 
mdon, 


15,304. Vapour Burners, O. Rose, London. 

15,305. Vatve, O. Rose, London. 

15,306. Pensotper, F. Pudney, London. 

15 307. Looms, J. Law, J. Redman, and R. Howorth, 
London. 

15,308. Lock Nuts for Vevocipepes, B. G. Price, 
Birmingham. 

15,30. Foo and other SianNaLuinc Apparatus, H. Page, 
London. 

15,310. MANuFACTURE of Taps for Liquips, E. Reynolds, 
Sheffield. 

15,311. ManipuLatine Incots of Steger, A. Seddon, 
Sheffield. 

a < 2. _< CompBineD Bayonet and Spang, H. F. Woodgate, 
du 

15,313. CRANKED Suarts, W. A. Young, Glasgow. 

15,314. Fricrion CLutcues, 8. Ford, London. 

15,315. Resprrator, A. 8. Harrison and E. Cant, 
London. 

15,316, Preventinc Damace to WatcueEs, F. Chandler, 
Royal Leamington Spa. 

i Sareea Dress Stanps, &c., R. Raffety, 

15,318. DovsLe Ciip Winpow CLeaner, A. M. Nawell, 
Loni on. 

15,319. PROTECTION to Hanns in Openrno Bort es, C. 
Bibra, London. 

15,320. Disnes, &c., O. M. A. Davidson, London. 

15,321. CLariryine, &c., Sewace Waters, H. Wollheim, 
London. 

15,322. oS for Screw Prope.ier Saarts, M. 

London. 

15, 323. Hoists, B. J. B. Mills.—(P. Cortassa and &. 
Mandrile, Italy.) 

15,324. ExvecrricaL CommunicaTION in RalLway 
Trains, J. C. Margetson, London. 

15,325. VeELociPEDES, A. E Scrope- Shrapnel and J. K. 


Starle don. 
15,326. Tomassee Avurirerous Ores of Antimony, C. 
Hessel, London. 
15,827. Lavatory for Rartway Carriacgs, T. F. 
ven, London. 


15,328. Cuarr Cutters, J. W. Throop.—(H. H. Ken- 
drick, United States.) 

15,329. Compinep Steam and Arr Enorneg, A. Fehlen, 
London. 

15,330. Fittration of Water, G. D. Gerson, London. 

15,331. PLates and Disnes, A. Wettendorfer, London. 

15,382. Frre-escapes, H. Orme, London. 

—, Securinc Corks in Borties, 8. W. Abbott, 

ndon. 

15,334, Ancuors, T. F. Craddock, London. 

15,335. Saucepans, R. T. Woodcock, London. 

15,336. Seats, W. G. Barrett, London. 

15, "se aa for Lamps, E. Fullford and H. Cohn, 


5.08. ‘Twix Locomotive Enorves, H. Livesey and H. 
rm Lange, London. 
15,839. Sasvemne ScarF Pins, R. T. Woodcock, London. 


25th October, 1888. 
15,340. Feepinc Praintinc Macutnes, E. A. Pallister, 


mdon. 
15,341. Comprnation Scissors, H. Newman, Bir- 


m iy 
— TransHiprinc Coat, D. B. Morison, Hartle- 


poo! 

15,348. Stream Generators for Smat~t Motors, W. 
Schmidt, Berlin. 

15,344. Pipes for Smoxine Topacco, L. F. D. Saget, 


G.. Holding, 


15,346. NerEepLework for JeweL.tery, T. Gibson, 
Birmingham. 

15,347. SEL¥-EXTENDING PLatTrorms, J. H. Burn and 
R. . Roll, Tynemouth. 

15,348, ‘Topciar Fork Sives, T., F., and E. Warwick, 
Birming 

15,349. cepconee, A. Haley, Bristol. 

15,350. Screw Paptocks, D. and I. Waine, Bir- 
mingham. 

15,351, Carn Paptocks, D. and I. Waine, Birmingham. 

15,352, Macazines and REPEATING Fire-arms, J. H. 

opham, Manchester. 

15,353. Hixces, W. Bannister, Keighley. 

15,354. Drivixo Banps, T. Hill, Fifeshire. 

15, 355. Drain Taps, D. Richmond, Glasgow. 

15,856. VARNISHING MACHINES for O1tcLotH, J. Hull, 


mdon 
15,345. Suni Borter FiIRePLaces, 
Bradford. 


mdon. 
15,857. Piano JacquaRpD Srp Bote ee Macuines, A, 


R. Sadler, J. R. Beard, an joodwin, London, 
15,358, SHEARING, F. Rose, Live L 
15, 359. Toy Mai. Carts, W. Sm , London. 


cde King, Birming- 


15,361. Rotary Enornes, A. N. Porteous, Edinburgh. 
15,362. Bakino Oat-cakes, &c., R. B. and A. P. Main, 


16,800. Stoppers for Botres, 
am. 


15,868. Cornice combined with SusPENDIxG CurRTAINS, 

and W. Hallam, Manchester. 

15, 364. “TREATING Danoway Beans as a Susstitute for 
CorrEx, E. B. Sladen, R. McLeod, and C. H. White, 
London. 

15,865. Maxine Gioves, W. P. Thompson.—(La Société 
Neyron, Cahen, and Cie., tog 

15,366. Ort Lamps, C. Halliday, Manchester. 

15,367. PREciPITation of SULPHIDES of Meta.s, H. W. 
W. mdon. 

15,368. Fretp Avtomatic IncusaTor, I. P. Field, 


ury. 

15, s Seconpary Batreries, P. A. Fichet and A. 
15,370. ScREW Taps, > hy J. Hadfield, nee 

15, 371. Bre Taps, &c., Smith, Lo: 

15,372. Mouxtina a bed. “Hooxs, Cc. ee. Birming- 


15,878. Direction LaBeEzs, E, P. Yates, London, 





15, -~ _ ee T. W. Idle.—(@. R. Clarke, United 


15, Te Foo Siana.iina, F, Simpkin, London, 

15, 376. Puoroorapus, A. H. Goodall, London. 

15, 877, Raitways, R. R. Hutchinson, London. 

15, 378. Lamps for Carnriaces, J. Appleby, London. 

15, 879, Fire Graves, J. C. Hargreaves and A, R, 
‘Armitage, London. 

15,380. Exrractina Ferruces, W. H. and T. J. 
Rickard, London. 

15,881. Boots, A. Pike, London. 

15,882. TROUSERS Currina, P. A. Bolander, London. 

15,383. Exrractina the Cocoa Nut from its Husk, A, 
H. Tyler, Broxbourne. 

15,884. SmacL-arMs, H. F. Woodgate, London, 

15,385, Fasrener for Scary Banos, ©. A. A. Barnes, 
London. 

15,886. Hor-waTer Recepracve, W. H.and E. J. Rule, 

mdon. 

15,387. Horsxesnors, D. Thomas, London. 

15,888. REGULATING DyNAMO-ELECTRIC MACHINES, A, 
Shippey. —(A. G. Waterhouse, United States.) 

15,389, Stampine TrLes, A, Winrow, London. 

1, 890. Drawina-orr AERATED Waters, H, Tyler and 
Co. .—(E. Rowlands, Victoria. 

15,391, PappLe or WATER 
London 

15,392. CABLE Raitway Apparatus, H. W. McNeill, 


London. 

15,398. Tar, H. H. Lake.—(Madame F. Honnay, Bel- 
gium.) 

15,394. Miners’ Sarety Lamp, G, C. Levey, London. 

15,395. Measurino Evecrric Currents, P. Cardew, 

ondon, 

15,896. Mountinc Guys in Turrets, A, Noble, New- 
castle- -upon-Tyne. 

15,397. Apptyina CoLours to Printina Rots, J. V. 
Hulme, London. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


HEELS, R, B. Hughes, 








385,793. Larue Cuuck AND ATTACHMENT FOR TuRN- 
ING TREENAILS, F. + ee San Francisco, Cal. 
Filed September 6th, 188 

Claim.—<1) The head or chuck secured to the driving 
pulley spindle and having the screw-threaded coni- 
cally-shaped socket for holding the end of the article 
to be turned, in combination with the sliding tail 
stock and the bell-mouthed cutter head mounted 
within the tail stock, so as to adapt itself to the 
irregularities or curv: atures of the article to be turned, 
substantially as herein described. (2) The sliding tail 
stock having the front channelled guide — upon 
the raised track I, and the rear foot provided with the 
flat elastic block “fe which travels upon the correspond- 














ing flat rail at the rear of the lathe, substantially as 
herein deseribed. (3) The tail stock having the 
sliding channelled guide in front and the elastic block 
travelling upon a flat rail at the rear, the raised track, 
and the bell-mouthed cutter head with trunnions for 
an automatic adjustment within its support, in com- 
bination with the revolving head or holder having the 
conical screw-threaded socket to receive and hold 
the end of the article to be turned, substantially as 
herein described. 


385,836. Feeper ror Incot Moutps, S. H. Boucher 
West Bergen.—Filed July 19th, 1887. 

Claim.—(1) A feeder for ingot moulds, having a 
reservoir for molten metal, a gate leading therefrom 
into the mould, and an inelined bottom sloping out- 
wardly and downwardly from said gate, for the pur- 
poses set forth. (2) The combination, with an ingot 
mould, of a feeder for said mould, having a reservoir 
for molten metal, a gate leading’ therefrom into the 


[385.836] J .8 
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mould, and an inclined bottom sloping outwardly and 
downwardly from said gate, for pod aap pegs set forth. 
(8) A pee ad for ingot moulds, e of a refractory 
material and having a reservoir for molten metal, a 
a leading therefrom into the mould, and an inclined 

ttom sloping outwardly and downwardly from said 
gate, for the purposes set forth. 








Epps’s Cocoa.—GRATEFUL aND Comrortina.—" By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
— fad Cee Me of the fine properties of well- 

Mr. Epps has provided our breakfast 
fables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a 
be a ge f nourished frame.” — Civil Service Gazette. 

simply with boiling water or milk. Sold only 
in packets, b; — "James Eprrs & Co. 


be! 
Homeopathic mists, London.” Also makers 0} 


Epps’s Afternoon Chocolate Essence.—[{ADVvT.] 
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GENERAL SOLUTION OF THE PROBLEM OF A 
DIAGONAL RIVETTED JOINT OF MAXIMUM 
STRENGTH. 

By Joun T, Nicoxson, B, Sc, (Edin.) 
No, Il. 

Discussion of constants.—Before proceeding to apply 
these formulz to practical examples, some discussion of 
the constants for strengths of materials is desirable. Here 
we are at once met with the difficulty of the determina- 
tion of ®,. It is obvious that %, is the same stress as that 
required to break a specimen by tearing it through rivet 
holes in a line A B—Fig. 4—which makes an angle » with 


the shortest transverse section; or an angle ” — ¢, with 


2 
This ultimate stress the writer is 
compelled to an- 
nounce, after a care- 
ful examination of 
all the more reliable 
recent experiments, 
dh that he has not been 
A " able to ascertain. 
. He had hoped, by 
the examination of 
shapes of fractured 
specimens, to be able 
to deduce the value 
of it, or of its ratio 
to F,, for various 
\ values of the angle 9. 
" But of the mass cf 
available experi- 
ments which have 
been carried out, 
with their corre- 
spondingly great 
number of fractured 
, omg so few 
shapes of fracture 
have been recorded, 


and those sketched 
Fig. 4 


the direction of pull. 











— - + ee wow - 


4 
hes 


are to so small a 
scale, that the writer 
deems it impossible 
to give satisfactory 
information as to the magnitude of the ultimate stress in 
its relation to the —_ 9. 
The only sources of information on this point which the 
author could discover are, Mr. Moberley’s experiments on 
rivetted joints,’ and those of Professor Kennedy, already 
mentioned. From the former of these two sources it 
seems fairly deducible that the breaking stress, zigzag 
fashion, of a double-rivetted lap joint, in yin. plate, was 
25°5 tons ; or, since the plate was of steel whose ultimate 
normal tensile strength was 30 tons, that the ratio #,/ F, 
was 0°85. The angle of inclination of zigzag fracture—and 
consequently that of inclination of stress to the normal— 
was, however, very difticult to determine; being, however, 
55 deg. as near as the writer could average it. The two 
tests in Professor Kennedy’s series of which use could be 
made for the purpose of determining this constant gave 
such discordant results that the writer can attach very 
little value to them. From test No. 1480-1,2 the writer 
deduces the ratio %, /F, as 0°83; the angle @ (and since 
n = 0, also ~) being about 50deg. Whilst from tests 
No. 1483-1, he deduces #, / F, as 0°98 for an angle @ (and 
¢) of 464 deg. 
; A value for , /F, may be obtained from a considera- 
tion of the diagonal pitch recommended by the Board of 
Trade in zigzag rivetting. The rule is :—“In the case of 
zigzag rivetting the strength through the plate diagonally 


between the rivets is equal to that horizontally between 
the rivets when 


the diagonal 
pitch = ,'5 hori- 
zontal pitch 
+ 34 diameter 
of rivet. In 
Fig. 5, let q be 
the diagonal, p 
the horizontal 
pitch, d the dia- 
meter of rivets, 7 ' 
t the plate thick- 
ness, Theng= 
06 + 04 d. . 
Sane the ratio, Fig. 5. 
$ /F, of dia- 
gonal and longitudinal strengths, being inversely as that 
of the areas of plate to be broken diagonally nn | longitu- 
dinally—viz., 2 (g — d) t, and (p — d) t—is, 
F, 2(q¢-d)t 12(q¢-d) 12 P 

So that if F, were 30 tons, #, should be about 25 tons ; 
oa ¢ being, if n = 0°5, about 17 deg.—é about 

deg. 

This determination, if of any value at all, of % /F; is 
probably not incorrect, owing to being too great. 

It appears, then, that the quantity #, yet remains to be 
experimentally determined; and until this has been done 
it will be vain for any one to attempt the prediction of 
the exact efficiency of any given diagonal joint. When, 
however, it shall have been determined, the formule given 
in this paper will be ready to hand for the service of any 
one designing such joint. 

In the calculations and examples given in the paper 
the value of # has been supposed to vary with the 
—_— ¢ in the following manner :—The ultimate shearing 
and ultimate normal tearing resistances of the plate at a 
diagonal section are supposed the same as those on a 
longitudinal joint. For steel plates this appears, from 
Professor Kennedy’s experiments‘, a far from unreason- 











1 Vide Proc. Inst. Civ. Eng., vols. lxix, and 1xxii 
2 Proc, Inst. M.E., 1885, pp. 218-19, 3 Ibid., 


yp. 220-21, 
4 Ibid., p. 250. Conclusion (IV.) ° 





able supposition; whilst for iron it cannot be granted. 
Then it is almost certain that the ultimate strength of 
the plate in a direction making an angle » with the normal 
to an inclined joint will lie somewhere between the shear- 
ing resistance and normal tearing resistance of that joint. 
For steel plates--with which we are chiefly concerned— 
this is to say: between the shearing and normal tensile 
strength at a section through a longitudinal joint. Then 
in the calculations which follow the writer has made the 
assumption that the excess of m F, over # diminishes pro- 
portionally with the angle ¢; and becomes (m F, — F,) 
when ¢ = : From this we deduce the following expres- 
sion for #, in terms of mF,, F,, and ¢:— 
o = mF, — a (mF, - F,) 


(34) 
mF, eee La bs (35) 


If, as is the case with pitches wider than 4 plate thick- 


or, %, 














e 
4 


VALUES OF m. 


00 


3 6 SC 
PITCH OF RIVETS IN DIAMETERS. 


9 


ness, m = 1, ormF,= F,; and if, as is frequently the 





case, I’, / F, = 0°8, we have 
eS =a =F(1-02 . 


o, 
F, 

A few words, either condensed or quoted from Pro- | 

fessor Kennedy’s results, will suffice for each of the other | 

arbitrary quantities F,, F,, m, and e. 
F, for Landore-Siemens steel, as used by Professor | 

Kennedy, is, on the average, 

from 28 to 30 tons per square 


or iu o2f (35a). 


inch, The Board of Trade 
allow 28. 
F, for Landore - Siemens 


steel rivets is 22 to 24 tons 
per square inch. The Board 
of Trade make it 23. 

m was found by Professor 
Kennedy*® to have the fol- 


lowing values :— Fig. ha 
For Bin. Steel Plates. 2) 
Pick of rivet = y 
n dias, f 
19 12 DOUBLE RIVETED fe) 
20 115 O 
Settee : ° 
39 066 O 
For 3in. Steel Plates, DI AGONAL J OINT. O 
19 12 O 
2°8 1-078 Oo 


The annexed diagram— 
Fig. 6 (above) — represents 
this graphically. 

Lastly, as regards e, the 
writer quotes directly from 
Professor Kennedy®:—* The 
shearing resistance of the 
rivet steel is a matter upon 
which, as has been pointed 
out, further experiment is 
required. Jt may be taken as 
established* that the resist- 
ance persquare inch in double 
shear is as great as that in 
single shear, so that allowance 
need not be made for the two 
shearing planes not being 
equally stressed. In single- 
rivetted joints, however, the 
bending of the plates will 
put considerable tensile stress 
in the rivets, and this may 
diminish theirapparentshear- 
ing resistance.” 

On the other hand, the 
Board of Trade require e to 
be 1°75, when the rivets are 
in double shear. 

Having thus treated the various cases resulting from 
the predetermination of two relations among the arbitrary 
variables involved in a joint either longitudinal or 
diagonal, and having discussed, as far as he could, the 
physical constants, the writer now proceeds to apply his 
principles to the solution of a few practical questions, both 
in exemplification of the formule given and as affording 
information as to the relative merits of longitudinal and 
diagonal rivetting. 

Ex. 1.—As an example of Case I, let it be required to 
design a diagonal joint, inclined at 45deg., as strong as 
the solid plate. We shall work out the joint for two con- 
ditions of stress : a, when there is no endlong stress, @.e., 





5 Proc, Inst. M.¥., =e, 2. 249(I.). 6 Proc. Inst. M.E., 1885, p. 249 (II.). 
7 The italics are the present writer's, 





the stays are supposed entirely to support the boiler ends; 
b, when there are no stays in the ends, the shell sustain- 
ing the whole load on them. 

(a) The stays sustain the whole endlong pressure. In 
this case, n in equation (20) is 0; and the value of ¢ is— 
see table of values of c or diagram of graphs of c—0°707. 
Also ¢ is easily seen, or from equation (21c) is found to be 
45 deg.—see also table of values of ¢, or diagram of graphs 
of . Wherefore #, /F, calculated from equation (35a) 
= 1-24; =0°9. Then, if F, be taken at 30, and F, at 
24 tons, # is 27 tons. 


We thus have from (25) mu = mn Fe ; 
t 
p= LOX ONT _, 0785, 
09 
and from (29)-- 
ka 4m (09, 4 0785 yy 
F, eNw l—-nm O8 75 x2" 0215 


The joint is intended to be a double-rivetted, butt- 


| strapped, zig-zag joint, of two rivets per pitch. Hence N 


= 2; and, as is usual, ¢ has been taken = 1°75. 
D K?’ ic een % 
= = =" ¢ =698¢. 

Then P yore oa 
Thus, for jin. plates, the rivets must be 1°5 x 0°75 = lgiv., 
and their pitch 6°98 x 0°75 = 5}in. nearly. 

(b) The shell sustains the whole endlong pressure. In 
this case n is 05; hence c= 0°79, and ¢ = 18 deg. 
Whence, #, / F, = 1 — 0°248 = 0°96, by equation (35a) ; 
and, if F, and F, be 30 and 24, , is 28°8 tons. 

“= 1:0 x 0°79 = 0823. 


0°96 
Take, now, a joint similar to the last ; but three rivets 
per pitch (i.e., the outer row is double the pitch of the 

inner row); then ¢ = 1°75, N = 3, and 
0-96 x 4 0°823 


-_ ne ..! ae Oe Beas. = 1°35 
x 0°80 © 1°75 x 3 0177 : 
135» j 
P= -¢ =7’ 4 ¢', 
0177 ™ 


For jin. plates the rivets must be lin. diameter and 5jin 


| pitch. 


It is obvious that, although, if desirable, a boiler might 
be constructed whose diagonal joints were as strong as 


| the solid plate, a test specimen can not, for it would re- 
| quire to be infinitely broad. 


Case I., Ex. 2.--To design, for the sake of comparison, 
maximum efficiency joints, diagonal and longitudinal, 
95 per cent. and 90 per cent. of the strength of the solid 
plate. ; 

(a) Diagonal joint, inclined at 45 deg., the shell taking 












> 


a. © 0 





Efficiency: 0-95. 


all endlong pressure; thus making = 05; ¢ and 9, as 
before, 0°79 and 18deg. In order to give the longitudinal 
joint the benefit of the doubt existing as to the proper 
value of ,, we shall take it in this case as 27 instead of 
28°8 tons, as it should be—see last case, Ex. 1 (0). 

Thus we have—F, = 30, F, = 24, and = 27 tons. 


Thiele! ayy STO, SX OTe oats 
+, 27 
Then, taking e and N as in Ex. 10, 
c27 4 (0834 _ hg 
24 175x37 0166 
’ ; 
= K, = 1:37 t’ = 8267’ 
l—n, 0166 


If the plate be jin. thick the rivet diameter will be 
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1°027in., while the pitch will be 6-2in. 
see also Engineering, May 27th, 1887. 
(6) A longitudinal joint double-rivetted and butt 
strapped, like Ex. 16 or Ex. 2a, would require in jin. 
plates a rivet diameter of 1°845in., and pitch of 36°9in.! 
(c) Trying now a longitudinal joint treble-rivetted, 
double-butt strapped, as in Fig. 8, we must put N = 5, 
and e = 1°75; and limiting ourselves to an efficiency of 


Hence Fig. 7-—— 


09 (ce. a percentage of strength of 90), » = 0°9, all in | 


equation (8). 
re | 


" m Fy 
eNr 


F, 


7 
. J 
m— 7 


Fig. » 8. 


TREBLE RivETED LONGITUDINAL JOINT. 


| 
also since the pitch will be much above 4 place thick- 


| nesses, m may be put = unity: 


4 30 0°90 
k = a ¢ eens pees GD . 37. 
175 x5 94° O10 ~ 1 
k 1°637 
os __.__. § =z — = ‘ 
pata li = eae, 


or d must be 1°227in. 
12°27in. 


} If the plate thickness (¢) be jin. 
| (See Fig. 8 lower down.) 


| and p 


»” 








QuaoRuPLe RivETED LONGITUDINAL Jornr. 


(d) A longitudinal joint, quadruple-rivetted, double- 
| butt strapped, as in Fig. 9; N being 7 and » being 0°9, 


30 4 ; 09 
24° 175x 7 Ol 
_ ek 1169 

a he n 01 


so that d must be 0°876in. 
andp =, 8'767in, 


Hence Fig. 9 below. 


Then, & = = 1169. 


t ¢ = 11°692. 


} If plate is jin. thick, 


Fig. 9. 


\ we 8° 7F te 8-77... | 





Scns 12-27......---. + 12°27... 
—— 4 A y 
i See Se B 








Plates 34: Rivet holes 1227 
Efficiency: 0:90 
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CANADIAN RAILWAYS AND CANALS. 





AT a time when the eyes of the British public generally, 
and of British manufacturers in particular, are being 
eagerly strained in order to catch early glimpses of the 
heralds of industrial revival, there are few questions that 


offer more promise for the future than Colonial railways. 
It is perhaps not too much to say that the fluctuations in 
our staple industries must henceforth be greatly affected, 
if not absolutely controlled, by the extent and character 
of Colonial requirements—that when the Colonies are 
prosperous and able to come into the market with exten- 
sive orders, their circumstances will have a direct reflex 
in the condition of industry at home; and that when 
from over-speculation, from commercial panic, from 
adverse harvests, or from other causes, the Colonies are 
unable to come forward with their usual demands upon 
British manufactures, the latter must suffer and languish. 

There is no field of enterprise—industrial, commercial, 
or economic—that presents more features of interest than 
Canada. Nor is there any other foreign Possession of the 
British Crown whose railway system presents, on the 
whole, soremarkable economic phenomena. InCanada we 
have a Dominion 3,470,000 square miles in extent, and 
a population of four and a half-millions. If we omit 
Alaska, the territory of Canada is half a million 
square miles greater than that of the United States. But 
while the United States had at the end of last year 130,000 
miles of railway open, being roughly one wile for every 
twenty-three miles of territory—Alaska again excluded— 
the Dominion had, at the same date, only 10,500 miles, 
being one mile of railway to every 330 miles of area. It 
is obvious that if in Canada the railway system had been 
developed to the same extent, relatively to area, as in the 
United States, the mileage of way constructed would be 
about 150,000 miles, or nearly fifteen times the present 
mileage. It is possible that this standard may never be 
reached. It will certainly be many years before the same 
relation of railway mileage to area is established in 
Canada as in the United States. But it is, nevertheless, 
interesting to consider how far, and the ways and means 
by which this relation is being approached. 

The principal want of Canada is population, which does 
not develope with anything like the fecundity manifested 
in the United States. Between 1871 and 1881, the total 
population of the Dominion only increased from 3,580,000 
to 4,153,000, being an increase of 573,000, or 16°0 per cent. 
within thesame interval the population in the United States 
had increased by 11,598,000, or over 30 per cent. Thegrowth 
of population in the United States within the decennium 
was, therefore, equal to nearly three times the whole 
population of Canada at the last-named date. If the 
population of Canada at the present time is taken at about 
five millions, there would seem to be one mile of railway 
to every 500 inhabitants. In the United States, the 
population at the end of last year was taken at 57 mil- 
lions, so that there were 440 inhabitants to every mile of 
railway. Judged, therefore, by the standard of popula- 
tion, as well as by that of area, Canada is some x se 
behind her enterprising and prosperous neighbour in refer- 
ence to railway facilities. 

If again we examine the circumstances of Canada as 
regards her material resources, we shall find an equally 
remarkable disparity. According to the latest returns, 
there were only 45} millions of acres of land occupied in 
the whole of the Dominion, of which no more than 
22 millions had been improved, 15} millions were under 
crops, and 3} millions under pasture. In other words, 
the cultivated land was less than one-half that in the 
United Kingdom, although the Dominion is thirty times 
as great in total extent. Until the land is taken up ona 
larger scale, Canadian railways, which mainly depend upon 
agricultural produce, can hardly be expected to be very 
satisfactory, regarded simply as investments. The process 
of settlement is going on apace, but if it is to be stimulated 
it must be on the principle that has worked such marvels 
in the United States, namely, that the railway shall pre- 
cede, instead of following, the settlers. By this means 
the labours and hardships of settlement are infinitely 
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lightened, and the experience of the United States would 
seem to prove that the ultimate result fully a the 
custom. The fertile lands of Manitoba and the terri- 
tories can hardly be cultivated with advantage in the 
absence of all facilities for transport. In Manitoba there 
are 1195 acres to each inhabitant ; in British Columbia, 
4456 ; and in the territories, 30,219. Where population 


like the rose, can only do so by the aid of the rail and 
the locomotive. 


stances of the Dominion, we propose to consider briefly 
the conditions of the development of Canadian railways 
up tothe present time. Railway transportation, although 


have been in the absence of the splendid system of inland 
navigation which the Canadians enjoy. The great lake 
and river system of Canada has been made continuously 


necting chain of ten canals. Navigation has thus been 


at the head of Lake Superior. On this extensive system 


of transport by canal, the very great increase of traffic 
that has been created by such growth of population and 
development of the internal commerce of the country as 


tonnage of freight carried on the Dominion canals has 
been decreasing, while that transported by rail has largely 
extended. In illustration of this fact it is only necessary 
to mention that 3,420,000 tons were carried by canal in 
1874, and 2,500,000 tons in 1886, the railways having 
coincidently with the movement of canal traffic raised 
their annual tonnage from 6,000,000 tons to about 
14,500,000 tons. This result is not due to any radical 
defect in the navigation system, which is in some respects 
complete and excellent. In the whole chain of canal 
navigation the difference of level to be overcome to the 
point where the tidal influence ceases is only about 600ft. 
The size of the locks ranges from 200ft. to 270ft. in length 
by 45ft. in width, the depth of water rises from 9ft. to 
14ft., and the Government have recently been making 
provision for adopting the whole route from the Straits to 
the sea for the passage of vessels having 12ft. to 14ft. 
draught of water. 
posed to allow the canal system to become neglected or 


the provision made for its reception. 
the United States, the tendency is to give free navigation, 
and on many of the canals no dues have been levied for a 
number of years. It must, however, be remembered that 
navigation is liable to interruption from severity of 
weather. 

The railway system of Canada is comparatively a new 
development. The capital for the first lines was mostly 
found in the Mother Country. By-and-bye, as the pros- 
pects of the enterprise in a poor and sparsely-populated 
country failed to attract English capital, the Dominion 
provided both State and municipal aid for further 
developments. In practically all cases the land was given 
free; and in some few instances, as in that of the Canadian 
Pacific route, the Government both undertook to build a 
certain proportion of the mileage contemplated and to 
lend money for the completion of the remainder. 


grants in aid to the extent of considerably over 130 
millions of dols., while the Ontario Government has fur- 
nished some six millions more. Of the municipalities, those 
of Ontario have provided nearly twelve millions of dols., 
those of Quebec about five and a-half millions, and those 
of Nova Scotia, New Brunswick, and Manitoba about a 
million and three-quarters more. These grants were, of 
course, made with a view to the development of the 
country, and not with any immediate expectation of a 
profitable return. They now average, as regards the 
Dominion Government, about £2000 per mile of railway 
constructed, as the following return, compiled from the 
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is so exceedingly sparse, settlers must literally go out into | 
a waste and howling wilderness, which, if it is to blossom | 


Having said so much as to the general economic circum- | 


essential to the internal commerce of the Dominion, as to 
that of all other countries, is not so much so as it would 


navigable for a distance of 2384 statute miles by a con- | 
established from the Straits of Belle Isle to Thunder Bay, | 


the traffic has been considerable for many years. But it is | 
not a little remarkable that in spite of the greater economy | 


the last fifteen or twenty years have witnessed, the | 


The Dominion is not, therefore, dis- | 


disused. Albeit the traffic does not quite keep pace with | 
In Canada, as in | 


Up to} 
the present time the Dominion Government has made | 


| 
| official reports of the Railway Department, indicate :— 


| 

| Government bonuses paid on mileage of railways constructed in Canada 

at different dates. ‘ 

| Amount of verage amount 

| lear, Total mileage honieane meets of bonus per 

aie constructed, - seacil ane yd = LP nal 

| 1 = 1000 dols. £ 

1876 5,157 39,592... 1,535 
1879 6,484 65,316 2,015 
1882 7,530 76,142 2,022 
1884 9,575 105, 202 2,197 

| 1887 12,332 136,026... 1,960 


At the end of the financial year, 1887, 
of the Canadian Railways was 683} million dols., or 
£132,750,000. The Government grants, therefore, 
amounted to over one-fifth of the total cost of the lines. 
The average cost of the Canadian Railways to the end of 
the last financial year was £10,764, which is considerably 
| lower than the average for some previous years. Land 
for railways in Canada cost little or nothing, but the cost 
of permanent way and rolling stock is higher than in 
Europe. Hence the comparatively high average cost per 
mile, which, however, has been reduced from £12,413 in 
1877, to £10,764 in 1887. Between 1876 and 1887 the 
total mileage constructed in Canada has been increased 
from 5157 to 12,332 miles; and the capital expenditure 
has advanced from 333} to 683} million dols. The annual 
mileage laid down has been variable, the maximum 
| having been 1196 miles in 1883, and the minimum 270 
| miles in the immediately preceding year. 

There has been a very gratifying and hopeful develop- 
| ment of passenger and goods railway trafic in Canada 
| during the last few years, accompanied by a diminished 
| ratio of working expenses to gross earnings. Between 
1876 and 1887 the net earnings of the Canadian railway 
| system as a whole have advanced from £711,073 to 
£2,243,000, and the net earnings per mile have, in the 
same period, risen from £137°9 to £182. Concurrently 
| with these results the gross earnings of the Canadian 
| railways have advanced from £3,871,000 to £7,768,000. 
| On the other hand, the working expenses, which amounted 
| to £3,160,000, or about £613, in 1876, were only 
| £5,525,000 or about £450 per mile, in 1887. This isa 
| most satisfactory feature of the recent working of 
| Canadian railways. The financial results of the last few 
| years have been increasingly creditable, but they are 
| still far from equal to those of the railways of the United 
| States. The net earnings of 1887 are, indeed, barely 
equal to paying an average of 1°6 per cent. on the capital 
| invested in the railways of the Dominion. It is, however, 
a serious defect in these railways that the percentage of 
the working expenses on the gross earnings remains un- 
usually high. In 1876 it was as much as 82 per cent., in 
1884 it was 77 per cent., and in 1887 it was over 71 per 
cent. This record, while highly unsatisfactory, is better 
than that for some of the Australasian colonies. 
Statement showing the total railway mileage open at the end of each year 
in Canada, 1875—1884, with the number of passengers carried and 
the tonnage of freight moved per mile open. 


a Average Average 

- No. of Pa8- Tons of goods _No. of tons of 
Years. Miles open. pos ey novel. passengers goods per 

1 = 1000. 1 = 1000. per mile. mile. 
1875 5,157 5,544... 6,331 1,075 1,228 
1876 5,574 6,073 6,859 1,089 1,231 
1878 6,484 6,523 8,348 1,006 1,287 
1879 6,891 10,363 9,939 1,504 1,442 
1880 6,736 6,621 11,683 983 1,734 
1881 7,530 9,352 13,575 1,242 1,803 
1884 9,575 9,982 13,712 1,043 1,432 
1885 10,243 9,685 ... 14,071 945 1,373 
1887 12,332 10,698 ... 16,356 ... 869 ... 1,826 
If these figures prove anything, they surely prove a 


great elasticity of resources and a remarkable expansive- 
ness on the part of the industrial and agricultural interests 
of the Dominion. The tonnage of goods traflic moved has 
grown in ten years by more than 100 per cent., as com- 
pared with an increase of only 16 per cent. in population, 
showing a very considerable advance in the capitation 
standard of possible traffic. This advance can hardly fail 
to continue in an increasing degree. The Exhibition cf 
1886 proved that Canada has enormous mineral resources 





already at command. As railway facilities are multiplied, 
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those resources will become more and more developed. ,; The average train mileage earnings for the period 1876-84 


The agricultural resources of the country are also bound 
to show rapid progress. In the United States there are 
nearly 100 millions of tons of agricultural products of all 
kinds now annually moved upon the railways. But this, 
after all, is only about one-fourth of the total tonnage 
carried on American lines. Between this figure and the 
sixteen millions of tons now annually moved on Canadian 
lines there is a wide distance to traverse, which, however, 
may be covered in course of time. 

There is necessarily in new countries like Canada a 
tendency to increase the mileage of lines constructed more 
rapidly than the traffic necessary for their maintenance 
can be developed. But in the Dominion the traffic and 
the extensions of railway mileage have gone very much 
on all fours, and the profits realised, in spite of large 
abatements of rates rendered necessary by competition 


with the American lines for through traffic, have varied | 


within the limits of 1 per cent. over the last ten years. 
There is no reason to fear that the development of our 


Colonies, and especially of Canada and India, would fail | 


in securing for them a much larger share than they have 


hitherto been able to acquire of the food supply of | 


Europe. 
in this direction. The late Wm. Seward spoke with 
almost prophetic inspiration when he wrote some years 
ago that he saw in British North America, stretching as it 
does across the Continent from the Atlantic to the Pacific 


Canada in particular has magnificent prospects | 


—in its wheat fields of the West, its invaluable fisheries, | 


and its mineral wealth—a region grand enough for the 
seat of a great empire. The development of Manitoba 
is one of the most striking events in the history of this 
great territory, and it may not be generally known that 
this immense province can be brought within as easy 
access of Europe as New York. Nay, more; some 
authorities have expressed the view that the wheat fields 
of the Canadian North-West may be —— even nearer 


to Liverpool than New York vid the Nelson River and | 


Lake Winnipeg. The problem that still remains to be 


solved is that of how far the Nelson River can safely and | 


regularly be navigated. If this can be accomplished, 


the North-west, fully 200 million acres, or four times the 
cultivable area of the United Kingdom, now await the 
advent of the farmer to be brought rapidly into culti- 
vation. 

The gross and net earnings of Canadian railways have 
both improved considerably within recent years relatively 
to the train mileage. This is a hopeful feature. 
proves that larger train-loads are coming into vogue, 
or that better prices are being realised for transport. 
The latter condition is hardly likely to apply, since the 


two chief railways of the Dominion—the Grand Trunk | 


and the Canadian Pacific, which unitedly own 5600 
miles of the whole system of the Dominion, and nearly 
one-half of the total’ mileage—are brought into direct 
competition with some of the low-rate American lines 
for train continental traffic, and are compelled to so 
adjust their rates as to meet the keen competition. 


are shown in the following table :— 


Statement showing the gross and net earnings on Canadian railways 
for the period 1876-84, and the average gross and net earnings per 
train mile, 

Earnings per train 


No. of train Gross Net mile 
Year. miles, earnings. earnings. Gross. * Net. 
1=1000 £1=1000 £1= 1000 d. d. 
1876 21,001 3872 711 44-2 81 
1877 22,231 3748 690 40°5 74 
1879 20,732 ... 3985 747 461 86 
1881 26,510 ... 5597 1573 50°7 142 
1882 27,846 5805 1327 50°0 11°4 
1884 29,759 6680 1565 53°9 12°6 
1887 33,639 7768... 2248 55°4 -- 


It is not without interest to note that while over this 


period the 


mile expenditure on the railways of England and Wales 
fell from 37°54d. to 31°98d. In the latter case, however, 


the fall was coincident with diminished gross and net | 


earnings per train mile, and not, as in the case of Cauada, 
with an increase under both heads. 








SMALL PASSENGER STEAMBOAT LINES. 


Accounts often appear describing the latest triumphs in 
shipbuilding and marine engineering, as exemplified in such 
vessels as Atlantic racers, ocean mail kets, cross channel 
ditto, ocean tramps, torpedo craft, and ships of war generally. 


A short account of quiet, unobtrusive useful work done locally in | 


Devonshire may prove interesting to some of our readers. The 
neighbourhood of Plymouth, owing to its geographical configura- 
tion, arms of the sea and navigable rivers penetrating the land 
east, west, and north, has given much opportunity to engineers 
to show their skill in arranging for and keeping up communi- 
cations between various parts of the district. At Saltash we 
have Brunel’s great railway bridge over the Tamar; near by, 
over the Tavy and Tamerton Creek, long railway bridges are 
being erected to bring the South-Western Railway by an inde- 
pendent line into Plymouth. Across Catwater we have the 


| counterpart of Southwark Bridge in London, built by Rennie 
vessels may proceed direct up this great highway, and | 
load their cargoes in the very heart of the great North- | 
west provinces, where, according to Mr. Vernon Smith, a | 
recent writer on the subject of the new wheat fields in | 


many years ago, and close alongside a new girder bridge has 
been built quite recently for the new South Hams line to be 
prolonged to Dartmouth and Saleombe. At Torpoint and Salt- 
ash are floating chain bridges across the Tamar, and of late 
years several steam ferries, or short passenger lines, have been 
established to give complete access to the more populous suburbs, 
The most successful of these is a short line of about 1} miles in 
Catwater, affording communication across and along its shores 


| to Mount Batten, Cattedown, Turnchapel, and Oreston, this 


last-named place being where the limestone was obtained for 


| Plymouth breakwater, which affords such splendid anchorage 


It | 





under its shelter. About nineteen years ago some local 
business men formed a company, including Mr. E. R. Jones, 
the present manager, and began running small steamboats, 
carrying fifty to eighty passengers, half-hourly, and _ this 
has grown so much that the newer vessels lately put on 
carry about 120 passengers. The earlier efforts in the machinery 
of these boats were not very successful, the use of salt water 
with high-pressure, and inexperience of fast running engines 
for long hours, led to troubleand much wear and tear. The best 
type for the work has, however, been gradually found, and 
the simplicity and durability that has been attained by the 


| machinery now used gives somewhat remarkable figures. A 


working expenditure per train mile on the | 
railways of Canada rose from 36'ld. to 41°3d., the train | 








record of over 100,000 miles run by one of these boats in 6} years 

having been reached, during which time the cost of repairs 
| has hardly reached £5 to engines and boiler, excepting, of course, 

the easing together of brasses, done by the driver at odd times. 

The only things that have required attention are the nuts keeping 
| the slide valves in place, and new piston rings about every three 

years. The material of the boat illustrated above is of pitch pine 

in two thicknesses, copper fastened—a fairly strong oak frame, 

and steamed elm timbers at close intervals—the whole forming a 

very elastic, strong job, that stands the rough work very well. 

They are partly metalled to protect them against the marine 

worm, and are calculated to last eighteen to twenty years. An 

upper deck surrounded with tubular rails, and tapered tubular 
| stanchions, threaded with wire rope, gives safety to passengers. 
| They are kept inboard about a foot, partly for the same reason, 
and to avoid catching projections when going alongside piers or 
vessels, The seat stanchions and supports are also tubular, a 
neat and strong job, no wood joints to decay and get ricketty. 
| The general dimensions are 60ft. to 65ft. long by 12ft. beam 
and 4ft. draught. A fresh water tank is formed by the double 
skin of the boat under the deck, forward of the boiler and coal 
bunkers, and by a wood bulkhead ; the water is confined by fixed 
boards to prevent rolling about in che rough water that is often 
encountered on the route—enough being carried to last all day 
| if required—the boats being under steam about fourteen hours 
| daily, with a mileage of about 56 miles average. During 

winter they are run in a crowded harbour till 9 p.m. in the dark, 
| and have been wonderfully free from accident, and are very 
| rarely indeed stopped by bad weather. They are steered by a 
| wheel about 4ft. {rom the stem, and are so handy that when the 
| helm is put hard over they will describe a quarter-circle before 
| going ahead. The propelling power consists of pairs of Qin. 
| cylinders by Qin. stroke using 80 lb. steam, exhausting through 
an annular feed-water heater into a steam trap, from whence 
| the steam passes to the funnel in a dry state and nearly silent. 
| No cold feed reaches the boiler, an automatic Gresham and 
| Craven injector and the engine pump being the only supplies 
| used when steam is up. A hand force pump is provided besides 
| for testing the boiler at the official half-yearly surveys by the 
| Board of Trade. A quadrant and reversing lever, with another 
| lever to the main steam cock brought close by, gives the driver 
| means of handling the engines instantly, and simple engines are 
| preferred to compound, for their certainty of action when 
approaching landings end on, as is often necessary. Stoppages 
are so frequent that the saving of coal by compound engines 
would be very small indeed and hardly worth the seeking. 
The Plymouth water supply from the granite of Dartmoor is so 
free from lime that no incrustation ever forms in the boilers, 
only a little slime of vegetable origin ever being found in them 
when washed out through the mudholes, and such a thing as a 
leaky tube is almost unknown in the return flue multitubular 
boilers used. The machinery for the last three new boats has 
been supplied by Messrs. Tangye, of Birmingham, and after the 
mileage as described, the only signs of wear are a little clinking 
in the link motion reversing gear. In another boat of a similar 
type, a pair of Yin. cylinders, by Messrs. Yarruw and Co., have 
been in constant use for ten or eleven years, and are in 
capital condition, the boat, of iron, built locally, being a 
small tug and shipping agent’s tender, out in all weathers. 
Breaking down is extremely rare. These figures show what 
machinery made by first-class firms can do, and Mr. E. R. 
Jones, the manager of the little company, believes will compare 
favourably with the mileage of locomotive engines of the best 
makers or by railway companies. It is believed that boats of 





| this type would be best for the Thames, in which these small boats 
| would afford passage every five minutes, so as to compete on more 
| nearly equal terms with the trams, omnibuses, and under and 
overground suburban and district trains. 


These boats, though 
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usually running short journeys, are occasionally taken up for 
river parties, when they often make a continuous run of twenty 
miles, during which the steam pressure will hardly vary 3 lb., 
and a continuous speed of twelve or thirteen miles an hour is 
attained with easy firing, plenty of boiler power being provided. 
Mr. Jones acknowledges himself much indebted to Mr. Yarrow 
for allowing him access for the past twenty years to his yard 
and factory, where he has obtained valuable information which 
has helped him to achieve the success which is above recorded. 
With the excellent large excursion boats of the Saltash and 
Calstock companies, and the Great Western Railway steam 
tenders, the port of Plymouth is well provided with facilities 
for water trips, but the experience with the boats to which we 
have referred, and one of which is illustrated, leads to 
the conclusion that small boats of this kind with simple ma- 
chinery would be well suited to the omnibus service required on 
the Thames. The very small crew necessary permits these boats 
to be worked cheaply, and they would permit the very frequent 
service, say five to eight minutes, which alone can make river 
traffic pay in competition with cheap street and railway services. 
The one element against the boats would be the excessive 
charges made by the Thames Conservancy for the use of the 
piers. 








THE ELECTRIC LIGHTHOUSE AT THE SCAN- 
DINAVIAN EXHIBITION, COPENHAGEN. 


Axy visitor to the Scandinavian Exhibition will have been 
struck with the remarkable electric lighthouse and its machinery, 
destined for the Hanstholm, on the west coast of Jutland. This 
light is about two million candle-power, the greatest in the 
whole of Europe, its range being about twenty-six miles. With 
the light is combined a station for powerful fog-horns, or 
roarers, worked by compressed air. The light is in the Exhibi- 
tion placed on an improvised low tower, built of soft limestone, 
but the tower on the Hanstholm is over 200ft. above the sea level. 
At the foot of the tower there is the building containing the 
electric and pneumatic machinery for the light and for the fog- 
horn. The light nas been kept burning every evening since the 
latter part of August, and the powerful flashes or rays revolving 
in the sky afford a remarkable sight. The foghorn was not 
sounded for fear of the tremendous roar annoying the inha- 
bitants of Copenhagen in general, and the visitors to the Exhi- 
bition more especially. 

The arrangement of the machinery will be understood from 
the illustration, page 388, and from the following particulars. 
The lighthouse on its small tower erected in an open part of the 
Exhibition is also shown, but the real tower on the Hanstholm 
is, as stated, much higher. For producing the electricity for the 
light are employed two De Meriten’s magneto-electric alternat- 
ing current machines of the G type, as used for the French light- 
houses. These are driven by two compound steam engines of 
35-horse power. These engines also drive an air compressor for 
supplying the foghorns with compressed air. Each armature 
consists of five rings, with copper wire cviled thereon, each ring 
being divided in sixteen bobbins. The five rings are fixed equi- 
distantly vertically on a shaft. Outside the rings there are 
bundles of horseshoe magnets, eight bundles for each ring, and 
each magnet bundle consisting of two plates. Of the sixteen 
bobbins on a ring, four are connected in series and four in parallel. 
Half the machine is further connected in parallel, and the conduc- 
tor led to the collector rings on the shaft, whence the current 
through brushes and conductors from each half machine leads to 
the switch board. The latter consists of a wooden board, to the 
back of which are fixed two vertical brass bars, which are con- 
nected to the couplers, and on front are fixed two horizontal 
brass bars, to which the conductors from the bushes are carried. 
Where the bars intersect there are screw holes, so that by the 
means of screws the front bars may be electrically connected 
with the back bars, and thus connect half, one, one and a-half, 
or two machines in are with the couplers. The armature makes 
normally 850 revolutions per minute. The circuit includes an 
arc lamp. The E.M_F. is 42 volts and the ampéres 50 to 200, 
according to the dimensions of the carbons in the lampa, and 
that part of the machtme which is connected. 

The arc lamp—le Baron’s—is self-regulating by clockwork, 
with pawl and pawl wheel. The paw! is acted upon by an 
electro-magnet, the coils of which are included in parallel arc 
with the lamp circuit. When the distance between the 
carbons becomes great, a comparatively small amount of current 
passes through the electro-magnet, so that the pawl against the 
action of a spring is attracted, and the clockwork is set going, 
and the carbons are made to approach to each other, but 
so that the centre of light always remains at the same height. 
Another electro-magnet is arranged for starting the lamp. At 
the moment of putting the lamp in the circuit the carbons are 
apart, wherefore the current will pass through the pawl electro- 
magnet, move the pawl, and thus close the circuit in the other 
electro-magnet, the keeper of which lifts the bottom carbon so 
as to touch the top carbon; but the same moment the current 
through the pawl electro-magnet will be weakened, so that the 
pawl is drawn back by its spring and the circuit broken in the 
other electro-magnet. The bottom carbon drops again, and the 
proper distance is obtained. The pawl spring can be adjusted 
by a screw, whereby the lamp is made to burn with larger or 
smaller arc; and by another screw both the carbons can be 
moved simultaneously to bring the arc in the focus of the 
lantern. The regulation is effected from the watch-room by suit- 
able rods and bevel-wheel gear cuunected to the regulating 
screws. By means of a prism a picture of the arc is thrown 
through a hole in the lantern floor upon a mirror in the watch- 
room, so that the attendant may observe when the lamp needs 
regulating. He need, therefore, not go up to the lantern except 
when the lamp has to be changed. This is done by sliding the 
lamp on rails back upon a movable bridge and pushing the lamp 
at right angles to the rails until another lamp that stands on the 
bridge comes opposite the rails. The other lamp is then pushed 
into its place. 

The optical lens apparatus is 1°82 metre in diameter and 
three metres high, of Barbier and Co.’s make, of Paris. It consists 
of thirty partitions and 1470 pieces of glass, and is rotated by 
clockwork. 

Two foghorns are to be erected at the Hanstholm; but as the 
lighthouse lies a little way from the coast, and the foghorns 
should be as near the sea as possible, they are placed 3000ft. and 
1800ft. respectively from the lighthouse, and the compressed air 
is pumped by the compressor through pipes into air-vessels at 
the foghorn stations. Each station has two such vessels, a large 
and a small one, connected by a pipe with reducing valve to keep 
a constant pressure in the small air-vessel of about four atmo- 
spheres, while the pressure is greater in the large vessel. The 
air from the small vessel is led to the foghorn, when a stop- 
valve is opened and the foghorn sounded. The steam engines, 


air compressors, and air vessels have been made by the Danish 
company, Helsingér’s Jernskibs and Maskinlyggeri. The air 
compressors are placed between the engines, so that the crank 





shafts are in continuation of each other, and the pumps and 
engines are connected by disconnectable friction clutches. The 
air can be compressed into the large air vessels to six or seven 
atmospheres, and kept at that while the foghorn is sounded. 
But when it is not im operation the pressure rises to twelve 
atmosphere:, which store of pressure is sufficient to keep the 
foghorn going for about three-quarters of an hour without 
lowering the pressure in the large air vessel below four atmo- 
spheres, and meanwhile the engines can be started for a fresh 
supply of compressed air. by this arrangement the advantage 
is obtained that the foghorn may be started at a moment’s 
notice, when a fog suddenly sets in, a thing of frequent occur- 
rence on that cvast, and the foghorn can be kept in operation 
while the fog lasts. But as the available power is only enough 
to compress to seven atmospheres, a third large air vessel is 
provided in the engine-room, and to get this charged to twelve 
atmospheres pressure, one of the pumps charges this vessel up 
to seven atmospheres, and the suction valves of the other pump 
draw their supply from this vessel and compress the air in the 
large air vessel at the foghorn station to twelve atmospheres. 

These foghorns are intended to give three roars in quick 
succession every other minute, hence the stop valve between the 
small air vessel and the foghorn has to be opened at these 
regular intervals, which is done automatically by clockwork. 
But it is also desirable to be able to sound the foghorn from the 
lighthouse without special attendants therefor at the foghorn 
station. A small motor is therefore provided in the engine- 
room, which drives a small dynamo, the circuit of which is 
connected with an electro-magnet at the foghorn station. 
When the current is made to flow the keeper of this electro- 
magnet is attracted, whereby the admission valve to the foghorn 
is opened. The clockwork is included in that circuit for the 
purpose of closing it at the intervals named. Should this 
electro-magnetic opening appliance fail, another clockwork is 
provided at the foghorn station which can influence the electro- 
magnet directly, but can only be put into action at the foghorn 
station. 

There is in the engine-room a mirror, having a surface of 
such a nature that all the light rays proceeding from the lamp, 
which fall into the mirror, are reflected parallel with a 
horizontal plane intersecting a vertical line. The mirror will 
therefore illuminate a horizontal angle with the upper point of 
the collecting line. By inserting coloured glass various parts of 
the angle become coloured. This mirror, which is constructed 
by the Danish chief lighthouse engineer, Mr. Fleischer, may be 
suitably used for illuminating narrow channels or inlets. The 
construction and workmanship of the whole of the apparatus 
and machinery appeared to be of the highest order, and all works 
remarkably well. 








MORTARS AND THEIR 
BY SEA WATER. 


PORTLAND CEMENT 
DECOMPOSITION 





MM. Duranp-CLaYE AND Pavt Depray have published in the 
Annales des Ponts ct Chaussées a memoir on the permeability of 
Portland cement mortars, and their decomposition under the 
action of sea water. Of this we give the following résumé :— 
Until lately, they state, it was too readily admitted that if Port- 
land cement mortars were not completely impervious to sea 
water, they were at least unaffected by its destructive action 
until after a long period, and then only in a partial measure. 
But divers accidents have occurred lately, which show that in 
order to protect works exposed to the sea from destructive 
eventualities, it is at all times necessary to take very minute 
precautions in the composition of Portland cement mortars, as 
well as in those of hydraulic lime, and to exercise great care in 
employing them for masonry work. 

On the invitation of the Commissioners for experimenting in 
cements, these engineers proceeded to analyse numerous samples 
gathered together by local engineers, and endeavoured to explain, 
by means of laboratory experiments, the accidents to which 
they are liable :— 





left for a sufficient length of time ; while permeability is the 
faculty which blocks of mortar may have of allowing a certain 
quantity of water to pass through them when one of their sides 
has been submitted to the action of a charge of water. In order 
to test the degree of porosity of a mortar, it is sufficient to take 
a certain quantity of this mortar, to weigh it, either immedi- 
ately or after having left it for a certain time in a sand bath heated 
to a moderate temperature ; a weight P is thus obtained. The 
same sample weighed after complete imbibition gives a weight 
P’ greater than P. The porosity of the sample is measured by 
, 


the fraction othe P which represents the proportionate in- 


crease to the weight of the mortar resulting from the absorp- 
tion of a certain quantity of water which has been able to 
penetrate into its pores, filling the spaces previously occupied 
by air. As to permeability, it may be measured, all other things 
being equal, by the quantity of water which passes through in 
a given time. 

After having satisfied themselves that the samples of concrete 
and mortar presented to them, as liable to decomposition under 
the action of sea water, were permeable, the experimenters pro- 
duced the same effects by substituting solutions of salts of 
magnesia for sea water. The strength of the sulphate of mag- 
nesia was reduced to 6 per 1000 in order to equalise the quantity 
of this salt to the proportion of it which exists in sea water, 
that the decomposition of the blocks might not be exaggerated. 
The sand concretes made with divers cements—French, Eng- 
lish, and Belgian—were therefore tried, and the same results 
obtained from all; only that the decomposition took place in 
different parts with more or less rapidity, according to the 
copiousness of the filtrations. 

MM. Durand-Claye and Debray proceeded to test the filtra- 
tions in the following way. They made some truncated cones 
of mortar, 4 centimetres high, 5 centimetres in diameter at the 
base, and 4°5 at the smaller end. To the bases of the cones, 
turned upwards, they attached long glass tubes, uniting the 
glasses to the cones by means of pure cement. They made 
thus four series of three cones of the following mixtures :— 


(a) 200 kil. of cement, 200 kil. of water to 1 m. c. of water. 


(4) 200 ,, ” 10 ,, os eee sand, 
() 350 ” ” 200 ,, ” a ” 
350 ,, ” 100 ,, ” 1 » ” 


In each series the cones were first submitted to filtrations of 
pure water; secondly, to water charged with sulphate of 
magnesia, in a proportion of 6 per cent.; and, thirdly, to water 
charged with sulphate of magnesia, in a proportion of 30 per 
cent. The mortars being very permeable, the glasses had only 
to be filled to obtain sufficiently copious filtrations. These 
experiments lasted about twenty-five days. 

It was stated generally that the cones of mortar through 
which the water charged with sulphate of magnesia had passed 
were more fissured when the proportion of cement mixed with 
the mortar was large than when small and the quantity of 
water employed small, and that the water filtered through was 
more impregnated with sulphate of magnesia. The analysis of 
these cones has led to the following conclusions :—(1) The 
filtration of pure water had carried off a certain proportion of 
the lime existing in the mortars and proceeding from the 
cements. (2) Under the action of the waters charged with 
sulphate of magnesia, a part of the lime contained in the 
mortars disappeared, while the proportion of magnesia and the 
quantity of sulphuric acid increased. This system of experi- 
ment was afterwards abandoned, as it appeared inadvisable to 
introduce beside the mortars a covering of cement, itself 
subject to the influences of a nature to disguise the results 
sought for. 

We cannot here enter into the details of the laboratory 
processes employed to correct this error ; it is sufficient to say 
that the experiments showed that whatever the nature of the 
filtering waters was, the filtrations, which were sometimes very 
abundant at first, diminished rapidly in quantity, and at the 
end of a short time they became, if not actually nil, at least 
very feeble. But, at the same time, the mass of concrete 
became swollen. 

From the results of these experiments it would appear that 
there is a certain quantity of water required for each kind of 
mortar, which corresponds to the maximum of capacity and the 
inimum of permeability of the mortars. This phenomenon 





Ratio of the weight 
Proportion of of ae to 
the total weight of Sulphuric acid. 
—-———- — — the lime and 
Magnesia. Lime magnesia, 
0°25 13°05 0°02 0°05 
0°: 13°90 0°01 0°10 
0°25 11°40 0°02 0°50 
0°30 10°35 0°03 0°05 
0°35 9°75 0°03 0°05 
1°60 8°50 0°16 0°30 
0°10 10°20 0°01 0°45 
0°10 10°10 0°01 0°40 
0°45 11°45 0°04 0°60 
2°90 5°80 0°33 0-60 
3°90 47 0°45 0°40 
0°35 11°90 0°03 0°95 
0°10 9°95 0-0t 0°35 
0°25 11°35 0°02 0°40 
2°70 615 0°30 0°60 





It is important then that the results of this examination 
should be known to all constructors. 

1. Analysis of the samples.—The preceding table gives the 
results of the analysis of the samples of sand concrete, applied 
to an equal hypothetic section of quay wall, and classed in this 
section, descending from the summit to the foundations. This 
table shows that the proportions of magnesia and sulphuric 
acid are very variable in the different samples, which can only 
be explained by the action of the sea water on the basin, The 
samples containing the largest quantities of magnesia or sul- 
phuric acid correspond to those parts of the quay walls which 
have been the most damaged. The next table gives the 
analysis of the mortars extracted from the joints of the masonry 
of the docks, in the places where the cracks were widest. 


Relation of weight 








Proportion of of magnesia to A 
combined weight Be nef a. 
of lime and | P 
Magnesia. Lime. magnesia. | 
3°50 | 7°65 0°31 1°10 
2°7 | 8°45 0°2t 0°85 
1°65 8°05 0°17 1°20 
4°50 6°85 0°39 1°55 
7°80 10°20 0°43 0°40 
4°05 7°40 0°35 1°00 





These results show that, in this case as in the preceding, the 
Portland cement mortars have been greatly affected by the sea 
water. 

2. Experiments on the permeability of the mortars,—The ex- 
perimenters acting on sand samples taken from the upper parts 
of the works, or from the walls of docks which had not been 
exposed to sea water, stated that the sand concretes and 
mortars were not only very porous, but very permeable. It 
should be observed that porosity is the faculty which mortars 
that have been exposed to the air have of absorbing a certain 
quantity of water when they are immersed in basins and there 





explains itself naturally, if it be observed that when the 
mortars are made the grains of cement are in the same state as 
the grains of sand. Now, it is known that sand which is 
merely damp swells and occupies a greater volume than dry 
sand, and, on the other hand, sinks considerably if any quantity 
of water is poured upon it. It is the same with the grains of 
cement; when the quantity of water is great, and the matter 
lumped together, as in the making of mortar, there remain 
relatively considerable distances between the grains, 

MM. Durand-Claye and Debray have also made a study of the 
comparative action of the solutions of sulphate or magnesia 
and chloride of magnesium, in the proportion of 6 per cent, in 
two series of five experiments, in a mixture of one of cement 
to four of sand and 10 per cent. of water, made separately, so 
as to eliminate as much as possible all other influences than 
those of the solutions employed. The samples submitted to 
the action of the solutions of sulphate of magnesia broke 
between the tenth and twentieth day of filtration, while the 
samples submitted to the chloride of magnesium resisted at 
least sixty days. The fractures of the samples tried by sulphate 
of magnesia were more numerous, and denoted that the action 
of the sulphate of magnesia was more powerful than that of 
the chloride of magnesium. The chemical analysis showed that 
the test pieces submitted to the action of sulphate of magnesia 
contained 0°75 to 0°80 per cent. of sulphuric acid. It is 
concluded from this that after the phenomenon of the double 
decomposition between the salts of lime and the sulphate of 
magnesia pointed out long ago by Vicat, a part of the sulphate 
of lime formed remains in the mass of mortar. 

It is to this production of sulphate of lime that the experi- 
menters attribute the phenomena of the breaking of the 
masonry composed of Portland cement mortar subject to the 
action of sea water. This analysis seems to show clearly that 
the lime produced by the action of the sea on the mortars is 
not entirely carried off by the water which circulates within 
the masorry walls, and that it plays an important part in 
the disintegration of the masonry, While the magnesia pro- 
duced deposits itself in a state of milky cream, without con- 
sistency, unable to exercise any mechanical action on the 
masonry, the sulphate of lime is consolidated more or less 
completely into crystals of a nature to produce considerable 
disintegrating effects. 








Tux International [ronmongers’, Iron and Metal Trades’ 
Exhibition opens at the Agricultural Hall, Islington, on Monday, 
November 12th, at 1 p.m., and remains open every day from 10 
a.m. to 9 p.m. till Saturday, November 24th. is is the first 
exhibition of the ironmongery and kindred manufactures, 
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RAILWAY MATTERS. 


THERE are about 710 miles of tramway lines in Germany, 
of which 161 miles are in Berlin, 


In the United States the good steel rails imported from 
England are said to have an average wear of about eighteen years. 


Or the sixty-two Russian railways, ten are owned by 
the Government and the rest by private companies. In addition 
to these roads in Russia, there were 943°6 miles of Government 
road and 20°6 miles of private road in Finland at the end of last 
year. 

Tue Government has sanctioned the construction of 
tramways in the cantonment and the district of Rawalpindi, and 
the work will shortly be taken in hand under the direction of Mr. 
John Atttield, Indian Engineering says :—‘‘'The lines are to run 
through the principal streets of the cantonment and the city.” 


A “RECORD RACE” was that of the specialracetrain run by 
the Manchester, Sheffield, and Lincolnshire Company, from Man- 
chester —Central—to Aintree, The distance is thirty-six miles, and 
the company advertised to do it in forty-five minutes ; they actually 
accomplished it in thirty-four, being eleven minutes within the 
time. ‘The engine was No. 79, known as the Jubilee engine, built 
at the company’s Gorton works, 


On Tuesday afternoon the general committee representing 
the subscribers to the fund for bo seg expenses in relation 
to the proposed canal from Sheffield to the sea coast held a meeting 
at the Royal Victoria Hotel. After some discussion the meeting 
unanimously decided that a limited liability company should be 
forwed for making the necessary application to Parliament to 
authorise the transfer of the Don navigation and the canals con- 
nected therewith from the Manchester, Sheffield, and Lincolnshire 
Railway Company to be formed under the powers of the proposed 
Act of Parliament. 


CenTRAL Asian news reaches the Civil und Military 
Gazette, through Afghanistan, to the effect that the Russians are 
making great exertions to complete their railways, and to construct 
another line from their boundary to Teheran in Persia, Travelling 
merchants returning to India also state that their old Central 
Asian markets are now flooded with cheap Russian piecegoods and 
hardware, against which the dearer, though better, Jndian Engi- 
necring says, English goods cannot easily compete. ‘The Shikarpuri 
traders state their belief that the trade even in Persia will, there- 
fore, soon pass into Russian hands, 


Tue Midland Railway Company aeoaponed for passenger 
traffic the Staveley and Cresswell line, over which it commenced to 
run goods trains a few weeks ago. The line branches off from the 
main route at Staveley station, and re-connects at the Elmton and 
Cresswell station. Besides affording a more direct route to Not- 
tingham vid Mansfield, it gives pleasure-seekers easy access to 
Cresswell Crags, the Dukeries, and other places of interest. There 
will be considerable mineral traffic on the line, the railway passing 
through coaltields belonging to the Dukes of Devonshire and Port- 
land, Mr. W. P. Arkwright—Sutton Scarsdale—the executors of 
the late Mr. H. de Rhodes, &c., which are leased and worked 
chiefly by the Staveley Coal and Iron Company, the Shireoaks 
Colliery Company, &c. At Seymour Junction extensions are being 
carried forward towards Bolsover, Sutton, Palterton, and Glafwell, 
which will afford a direct route to Mansfield and Nottingham. 


Our Birmingham correspondent writes :—‘ The Welsh 
steel makers present in Birmingham yesterday reported that the 
steel sleeper trade is extending as regards demand. The countries 
adopting the metal sleeper are increasing in number, and | bave 
information that good quantities aro now regularly despatched to 
the leading lines in India, South America, Mexico, Australia, 
and elsewhere. On the Indian State railways they are rapidly 
superseding the old cast iron bow] sleepers in consequence of the 
military danger attaching to the use of the latter, since it has been 
found by repeated experiment that a road laid on such sleepers 
can be destroyed with a few sledge hammers in an incredibly short 
time. Sleepers of ordinary sections are now quoted £5 7s. to 
£5 10s. per ton at Welsh works, and 120]b. sections £5 2s. 6d. 
For underground colliery purposes, too, in South Wales as well as 
in the North of England, steel sleepers are being increasingly 
adopted, and I am informed that some colliery owners who have given 
them a trial have declared that they will never go back to timber. 
The increased price of Norwegian pit timber resulting from the 
higher freights is also just now working to the advantage of steel. 
The price of colliery steel sleepers is now about £8 per ton, which 
is equal to about 1s. each of the lengths and sections mostly 
supplied.” 

TuRovGH the total breakages of tires on German rail- 
ways there were caused, in 1887, twenty derailments and 191 train 
delays ; 395 breaks were discovered at once, the others after longer 
or shorter journeys. In 2881 cases it was possible to determine 
how often the wheel centre had had a tire put on. The result, as 
given in Stahl und Hisen, was as follows :— 

Dise wheels, Spoke wheels. 


In 504 cases In 1288 cases .. .. For the Ist time. 
» © ww <=. th @) oe es ere pe 2nd ,, 
” 9 ad ” 217 ” ” 8rd ” 
” 1 » ian, Ps 4th ,, 
” = ” 20 ” ” 5th ” 
no = » a ae 7 oy «oe oe ” 6th i 
” ” oo 08 gp 8 » a 4 ” ith ,, 
” — ” ” 1 ” oe 8th ” 


Paes: - * 
For every tire broken on a disc wheel there were broken on spoke 
wheels ; On the first term of service of the wheel centre, 0°64 tire ; 
on the second term of service, 1°76 tires; on the third term of 
service, 6°03 tires ; on the fourth term of service, 16°50 tires. The 
tire break in 1882 cases, or 52°99 per cent., indicated good welds ; 
in 34°15 per cent., defective ; and in 2°5 per cent., bad welds. The 
chief causes of breaks were the following :—Defective material 
(absolute defects), 39°16 per cent.; low temperature and change of 
temperature, 13°74 per cent.; brittle material, 13°65 per cent. In 
620 cases the causes were unknown. 


THE coroner’s jury at Mauch Chunk, Pome arie has 
rendered the following verdict on the disastrous rear collision at Mud 
Run, Pennsylvania, October 10th :—‘‘ We find that the engineers of 
locomotives Nos, 452 and 466 of the seventh section were guilty of 
ross negligence, first, in failing to discover the red signal in time, 
the evidence clearly showing that this signal was in full view as the 
train approached ; and secondly, for not approaching the station 
vnder full control, as required by both the general and special 
orders, The evidence also shows that the air brakes of the entire 
seventh section were under the control of the engineer of loco- 
motive No, 466, and that he could have stopped the train in spite 
of the locomotive ahead, No. 452. We find that the look-out men 
of locomotives Nos, 452 and 456 were guilty of gross negligence in 
failing to report to their respective engineers the red light at the 
station as the train approached, The men were placed on their 
respective engines as an additional precaution, their special duty 
being to look out for signals, The look-out man on No. 452 failed 
to see the signal. The other one, on No. 466, testified that he saw 
it when about 1500ft. from the station, yet he reported all right to 
the engineer, and claims that he did not think the red light meant 
anything, as nobody used it. We find that the rear brakesman of 
the sixth section was guilty of negligence, for when his train 
stopped, instead of going back the proper distance to warn the 
approaching train, he stopped at the station. There was time 
enough for him to have tyres back nearly half a mile, but he went 
less than 400ft, We find that the conductors of the two sections 
failed in their duty, the first in not se a the rule requir- 
ing each conductor to see personally that his brakesman protects 
the rear of his train, and the second in not requiring his train to 
approach the station under control.” 





NOTES AND MEMORANDA. 


Durine the first six months of this year, 3,902,804 tons 
of pig iron were made in the United Kingdom, or abouf 2 cwt. per 
head of the population. 


A speciFication of sealing wax for the General Post- 
office gives the following :—The earthy or inorganic matter left, on 
ignition of the wax, must not exceed the following percentages— 
viz.: superfine wax 26 per cent., second quality wax 59 per cent., 
common wax 62 per cent. 


Tue following are our exports of tin-plates—according 
to the Board of Trade Returns—for the nine months ending 30th 
September, 1888 :—United States, 222,171 tons; Canada, 16,058 ; 
Germany, 4642; Holland, 2516; France, 3020; Australasia, 5532 ; 
other countries, 42,257. Total, 296,196 tons ; or about 14,000 tons 
more than during the same period last year. 


To prevent the slipping of belts, one firm is covering 
pulleys with sheet iron perforated with tine holes close together. 
Another firm is making leather belts closely perforated with holes 
to permit the escape of air from between belt and pulley surfaces. 
Suppose these holes to be punched in the leather without cut- 
ting away material, what will be the effect on the strength of the 
belt ? 


Art a recent meeting of the Paris Academy of Sciences 
a paper by M. Faurel was read, communicating the process by 
which M. Dufour has mathematically proved that the altered 
appearance presented by the reflected image of the shore of the 
Lake of Geneva, as seen in the waters of the lake at a distance of 
nine kilometres, is due to the curvature of the earth’s surface. 
He suggests that the same explanation fully confirms Ricco’s 
hypothesis as to the reflected image in the water of the rising sun 
at sea, 


In the year 1886-87 the total revenue assessed on irri- 
ated lands in Madras was nearly 230 lakhs of rupees, of which some 
70 lakhs were due to irrigation and the remainder to land revenue. 

Some tive million acres of land were occupied for irrigation during 
the year, nearly four and three-quarter millions of which were irri- 
gated in the first, and rather less than one million in the second 
crop; the total area of land which bore irrigated crops was over 
five and a-half millions of acres, The larger systems, which derive 
their supply of water from the great rivers, have cost rather more 
than 500 nhs of rupees to construct. These include among their 
number the one black sheep of the fluck, the Kurnool Canal. 
Indian Engineering says:—‘*The net profits in 1886-87 on the 
entire capital were 5°9 per cent.” 


In a paper on “ The Occurrence of Cobalt in Nature,” 
Herr Rossler refers in Dingler’s Journal to the occurrence of 
cobalt in iron and manganese ores, and to its presence in many 
kinds of non-German iron of commerce. The percentage of cobalt 
in manganese ores varies from 0°01 in the ore from the Caucasus to 
0°7 per cent. in some Spanish ores. At Immsbach on the Donners- 
berg, in the Pfalz, there is a crevice in porphyry filled with loose 
iron and manganese oxides, and containing, on an average, 0°3 per 
cent. of cobalt and 0°] per cent. of nickel; red lead, copper, and 
bismuth oxides are also found there. Cobalt is also found in 
copper pyrites, and this may be regarded as a fruitful source of 
cobalt, as certain sulphuric acid and copper works in Germany 
could extract several thousand kilogs. of cobalt per year from their 
burnt pyrites. 


An abstract of a paper on “The Estimation of the 
Hardness of Water,” by E. von Cochenhausen, is given in the 
Journal of the Society of Chemical Industry. The soap solution 
used for the estimation of hardness in water is usually standardised 
by means of a solution of calcium chloride or barium chloride, 
which represents a certain amount of CaO or an equivalent quantity 
of BaO. Of these salts, however, which vary in their behaviour 
towards soap, the first only rarely, and the latter never, occurs in 
natural water. It follows, directly, that a compound which is 
either present in nearly every water, or into which the greater part 
of the ~ present in a natural water can be converted, is the most 
suitable for standardising the soap solution. Such an one the 
authors find to be calcium sulphate. The authors also give ready 
methods for the preparation of standard—German—calcium sul- 
phate solutions, 


Tue total trade of Switzerland during the past year 
amounted to 1503 million francs, of which 837 millions represented 
imports and 671 millions exports. This represents 2 per cent. of 
the trade of the whole world, and places Switzerland eleventh in 
commercial importance in the countries of the world. If popula- 
tion is taken into account, Switzerland occupies the second place, 
with 510 frances per head, Holland being first with 1012 francs per 
head, Great Britain third with 421 francs. France and Germany 
next with 200 francs each, while in Austria-Hungary, Italy, and 
Spain the proportion does not reach 100 francs per head of the 
population, hile the total trade of Switzerland bas increased 3 
“wd cent. in each of the three last years, the exports have almost 

en stationary. They amounted in 1885 to 666 millions, in 1886 to 
667 millions, and in 1887 to 671 millions of francs. 71 per cent. of 
the total trade of Switzerland is with the four great neighbouring 
countries, 


Her Majesty’s surveying ship Egeria, under the com- 
mand of Captain P. Aldrich, R.N., has, during a recent sounding 
cruise and search for reported banks to the south of the Friendly 
Islands, obtained two very deep soundings of 4295 fathoms and 
4430 fathoms, equal to 4°9 and to 5-09 English miles respectively, 
the latter in latitude 24 deg. 37 min. S., longitude 175 deg. 8 min. 
W., the other about twelve miles to the southward. These depths 
are more than 1000 fathoms greater than any before obtained in 
the southern hemisphere, and are only sur , 8o far as is yet 
known, in three spots in the world—one of 4655 fathoms off the 
north-east coast of — found by the United States steamship 
Tuscarora ; one of 4475 fathoms south of the Ladrone Islands, by 
the Challenger; and one of 4561 fathoms north of Porto Rico, by 
the United States ship Blake. Captain Aldrich’s soundings were 
obtained with a Lucas sounding machine and galvanised wire. The 
deeper one occupied three hours, and was obtained ina ider- 
ably confused sea, a specimen of the bottom being successfully 
= The temperature of the bottom is given as 33°7 deg. 

‘a 


AccorDING to a method of separation of tin oxide from 
tungsten trioxide, described by E. Donath and T. Miiller, the tin 
and tungsten alloy is treated with nitric acid, and the mixture of 
stannic oxide and tungsten trioxide is ignited and weighed, and 
then rubbed up in an agate mortar with double its volume of zinc 
dust, zinc powder, or zinc filings. The mixture is transferred toa 
small covered porcelain crucible, and the whole is then heated to 
bright redness fora quarter of anhour. This treatment reduces the 
tin oxide to a spongy mass of tin, but the tungsten trioxide is only 
reduced to a lower oxide. When cool, treat with dilute hydro- 
chloric acid, and boil till all the tin is dissolved. The liquid is 
allowed to cool a little. Potassium chlorate is then added till all 
the blue oxide of tungsten has been converted into yellow tungsten 
trioxide and the liquid does not show the slightest blue tint. 
Water is now added, and the volume of the liquid increased by 
one and a-half volumes, The mixture is then allowed to stand 
twenty-four hours—better still, two days, so as to insure complete 
cone agen of tungsten trioxide — filtered, and the tungsten 

ioxide washed, first with water acidified with nitric acid, and 
then with a hot dilute solution of ammonium nitrate. With water 
alone the filtrate is turbid. The tungsten trioxide is ignited and 
weighed. The tin can be determined by difference, or it can be 
precipitated as sulphide, oxidised, and weighed as oxide, 








MISCELLANEA. 


Ar Manuers Colliery, Ilkeston, a few days ago, work- 
men were attempting to fix a new boiler, weighing twelve tons. A 
screw-jack slipped from its place and crushed a man. 


Tue Otley Local Board are making inquiries with a view 
of seeing whether their —— water-power at Ellar-Gill can be 
applied economically to the lighting of the public streets. 


Besipe the awards mentioned in our impression of 
the 26th ult., the Lancashire Patent Belting Company have been 
awarded a gold medal at the Brussels International Exhibition. 


A LARGE water reservoir at Montreux, capable of hold- 
ing several millions of litres, for the service of the electric railway, 
burst on the 6th inst. Houses were swept away by the rush of 
escaping water, anda number of people have perished in the 
catastrophe. 


TreGaTE Bridge, which was washed away some two 
years ago, has again been destroyed by the flood water in the 
Monnow, consequent upon the heavy rains of the last few days. 
It was being restored at the joint expense of the two counties of 
Monmouth and Hereford, and was to have been finished in January. 


A New port is promised on the western coast of India, 
which is very deficient in natural harbours, The railway recently 
opened to Mormugao crosses the coast range by the Braganza Ghat, 
thirteen miles of a continuous gradient of 132ft. per mile. There 
are fourteen tunnels on it, besides viaducts, deep cuttings, and 
high banks, Its summit is 1907ft. above sea level. 


AT a recent meeting of the Liverpool Town Council, it 
was proposed, ‘‘That the Water Committee be instructed to 
obtain tenders for the construction of the Vyrnwy aqueduct across 
the river Weaver, in the alternative (a) for the laying of pipes in 
the bed of the river in accordance with Sir Douglas Galton’s 
award ; (b) for the construction of a tunnel to carry three lines of 
pipes; and that the engineer submit a plan and specitication for 
the tunnel.” Seventeen votes were given on each side, but the 
Mayor's casting vote was given against the motion. 


Ow Saturday a reception took place at Hamburg of 700 
delegates of Chambers of Commerce, and German mercantile 
and industriai corporations, and the day’s proceedings comprised an 
official reception in the Exchange, an inspection of the free harbour 
buildings, in constructing which 17,000,000 kilos. of iron were 
oar affording 250,000 square metres of storage room, capable 
of sheltering 400,000,000 kilos., equal to 6,000,000 sacks of coffee. 
There was also a cruise round the free harbour works, with the 
launching of a barque 283ft. long, of 2500 tons, built wholly of 
German steel, and of a new Hamburg-American steamship, the 
Croatia, of 2550 tons, built in the yard of Blohm and Voss. 


A DEPUTATION from the Chamber of Commerce from 
Rouen in France, paid a visit to Middlesbrough on the 2nd inst., for 
the purpose of inspecting the river, and some of the engineering works 
connected therewith. They were taken to the South Gare Break- 
water, in one of the Commissioners’ steamers, and were afterwards 
entertained at luncheon atthe Fifth Buoy Light, Mr. Isaac Wilson, 
M.P., presiding. They appeared to appreciate very highly all 
they saw, and to be much struck with the enterprise and energy 
of which so many examples are to be seen in the district. It would 
be well if the leaders of commerce in foreign countries would more 
often exchange visits of a friendly character with their British com- 
petitors. Such a course would without doubt tend to dissipate 
many prejudices, and would prove that more is to be gained by 
the careful cultivation of trade than by obstructing it by hostile 
tariffs. 


Tue Town Council of the Borough of Bootle-cum- 
Linacre at their last meeting adopted the recommendation of the 
Health Committee that a service of salt water be provided for 
street sprinkling and sewer flushing, and that the sum of £3000 be 
borrowed for the purpose, and that the borough surveyor be autho- 
rised to carry out the works set forth in his reports to the Health 
Committee. A supply of salt water was provided about twelve 
months ago to supply the public baths, and the present proposal 
is to extend the pipe lines throughout the more important streets 
of the borough ; and to erect, on the highest available ground, a 
tank to contain 50,000 gallons of water, which will give a sufficient 
pressure on the hydrants, and will provide a sufficient quantity of 
water between the intervals of pumping. The whole of the works 
of the original scbeme, as well as the proposed extension, has been 
Se. by the borough surveyor, Mr. W. N. Blair, Assoc. M. 

nst. C.E 


Tue English Annexe of the Brussels Exhibition closed 
on November 5th. As five o'clock, knocking-off time, approached, 
there was much whistling by the engines, while ‘‘Home, Sweet 
Home,” and “ God Save the Queen” were played on Messrs. John 
Harrington and Co.’s tube bells. Besides the awards already 
mentioned, Messrs. Justice, of London, have received a diploma of 
honour and a gold medal for Messrs. Chambers’ brick-making 
machine, which has worked steadily all through the Exhibition, 
using several Belgian clays by way of trial. It was once found 
that a shovel had been put into the machine by some evil-disposed 
person. Instead of the machine being damaged, the shovel was 
simply flattened, and is kept is a trophy and memento. The 
counter shaft has been fitted with a Snyers’ flexible clutch, or 
rather combined fast-and-loose pulley, which answers the same 
purpose; and to this the International Jury has awarded one of 
the special prizes for progress. 


Tue General Purposes Committee of the Birmingham 
Corporation recommends, in a report to be presented to the Town 
Council at its forthcoming meeting, that the consideration of the 
Birmingham Electric Light and Power Order should be deferred 
for the present. The order is asked for by Messrs. Chamberlain 
and Hookham, in order to enable them to lay down distributing 
mains in a considerable area in the centre of the town. The Com- 
mittee appears to consider that there is room for a clearer under- 
standing of the effect of the Electric Lighting Act of 1888 ; and it 
also hints at the desirability of the Council’s obtaining a provisional 
order itself for the supply of electricity within the borough. ‘‘The 
subject of electrical light and power distribution,” the Committee 
remarks, ‘‘demands more time and attention than it has been 
possible to give it up to the present date.” The adoption of the 
report would result in the postponement of the matter for twelve 
months longer ; but it would still be within the power of the pro- 
posed undertakers to apply to the Board of Trade for an order 
without the consent of the Council. 


Tue following is from the American Manufacturer on 
‘*a feat in Bessemer steel casting” :—‘‘ On Monday last one of the 
most difficult feats in casting Bessemer steel ever attempted was 
accomplished by the Pittsburg Steel Casting Company. This was 
the pouring of the stem post of the war ship Maine, now being 
built at the Brooklyn Navy Yard. The post is of a peculiar sbape, 
with the two arms measuring respectively 26ft. and 13ft., portions 
of the casting being 42in. thick. his heaviest portion is to act as 
a ram when forming the bow of thevesse]. To fill the mould 11 tons 
of steel were required. The stern post and rudder for the Maine 
will be cast at the same place. The former will weigh but little 
less than the casting made the other day, while the rudder will 
take about 14,0001b. of steel. Larger castings of Bessemer steel 
have been made, but the peculiar forms of these make them par- 
ticularly liable to unequal contraction and consequent throwing 
out of proper shape. After the eae tests required by the 
Government shall'have been applied, the casting will be sent east 
on a car built expressly for the purpose, and arrangements will be 
made to cast the other pieces. At this writing the casting is yet 


in the sand, but it is thought that it will stand the tests,’ 
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COMPOUND LAUNCH ENGINES. 


MESSRS. PLENTY AND SONS, NEWBURY, ENGINEERS. 
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COMPOUND CONDENSING LAUNCH ENGINES. 





Ovr illustrations represent some small compound surface con- 
densing launch engines, with cylinders 3fin. and 74in. diameters 
and 5in. stroke, ten sets of which were lately supplied to the 
Admiralty for the 25ft. Navy pinnaces, the boats being 
built by Messrs. Waterman Brothers, of Devonport. The 
contract was that the engines should indicate 15-horse power, 
with a working pressure of 130 ]b, per square inch, the ordinary 
type of Admiralty pinnace boiler to be used, with forced 








draught in a closed ashpit, the fan being driven by a pulley on 
the main shafting. The trials were conducted by the 
Admiralty officials, and the result showed a mean indicated 
horse-power in the whole ten boats of over 20 during a 
six hours’ continuous run; and in one boat, M. cutter, No. 285, 
the mean indicated power was 23°63 horses during the six 
hours’ continuous run. Only one trial was needed for each 
boat, all the boats being passed into her Majesty’s service on 
their first trial, there being not the slightest hitch or accident. 
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boiler and spare gear, was only 25 ewt., and we believe that this 
result of weight for power is the best ever obtained by small 
launch machinery in the Admiralty service. These good results 
are mainly due to the simple arrangement four forced draught 


| with closed ashpit, a patent for which has beeu applied for by 


The total weight of the machinery, including water in the | 


Messrs. Plenty. With this arrangement, pressure in the builers 
could be kept always within a pound or so of the working 
pressure during the whole run, and it has the further advantage 
of enabling one to stoke at pleasure with ordinary fire-doors, with- 
out turning the draught off while stoking, and with perfect safety. 








DOUBLE-ACTING TOOL RES 


T FOR PLANING MACHINES. 


MR. T. H. MARTIN SWANSEA ENGINEER. 





DOUBLE-ACTING TOOL REST FOR PLANING 
MACHINES. 
_Most of the planing machines at present in use cut in one 
direction only, and usually make the quick return stroke with- 


out doing any work whatever. In order to utilise this return 
stroke, and therefore cause the machine to do about double the 
work, as well as to derive other advantages which are well 


known, Mr. Thomas H. Martin, of the Morfa Copper Works, | 


Swansea, has devised a double-acting tool box, holder, and tools, 


A 


| for which letters patent were granted to him some months back. 
| The invention consists of a special tool box marked A, which is 
| firmly bolted to the vertical slide A! of the machine, and of a 
| tool holder, which oscillates on the trunnions W, and thus 
| tilts up quite clear of the work, the non-cutting edge of a single 
| tool, or the non-cutting one of two tools, which are firmly bolted 
to the tool holder; all rubbing of edges being thus entirely pre- 

| vented whether on cut or uncut work. It is thus described. 
The reversing of the tool holder D, containing the tools C, &c., 
amount of which reversal or oscillation being governed by means 





of the stops D, against which, as will be seen, the tools butt, is 
effected by means of a bar E travelling with the table of the 
machine. This bar has two adjustable stops J J, which alter- 


| nately strike the lever H, and thus give motion to the lever F, 


| eye N, and this being rigidly 








which is adjusted to a sleeve K, keyed on to the end of a hori- 
zontal shaft G, situated at the back of the main cross slide of 




















machine. On this shaft the upper lever F! slides on a feather 
as the rest traverses on the main cross slide. It will be seen at 
the same time that this lever imparts a horizontal reciprocating 
motion through the links P, the 
slotted cross bar Q at back, the , 
sliding bars R, to the slotted FRONT V/EW 
cross bar O in front, which in . i Fr 
its turn gives motion to the (| 


attached to, oscillates the tool 
holder, containing the tool or 
tools. On both sides of the Nv, t-} — 
slotted bar Q at back are placed | | : [y= G 
two indiarubber springs L L, to | | H 

take up any slight overrun. The | 

cutting tool may be either single | |b 
with a double cutting edge, as | } f 
shown at C, or there may be | 
two cutting tools placed back to 
back as C}, or again there may 

be two cutting tools placed side 

by side, either straight or bent, 

to follow in the same path as C*. 

The arrangement of two straight | 
tools placed side by side is | 
perhaps preferable inmany cases | j 
to the single tool C, or the bent aie al 

tools C, especially so for finish- 

ing cuts when it is desired to insure great accuracy; for 
the forward tool may do all the rough cutting, and the 
backward one all the finishing cuts, or vice versd. This 
has been performed by this rest with such nicety that no 


| 
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hand scraping has been requisite. The provision for feeding the 
traverse at each end of the stroke is of the ordinary type, and 
need not therefore be explained. The rest is suitable for planing 
on either the horizontal, vertical, or angular cuts. The lever F 
shown in the drawing being made to slide through the sleeve K, 
will thus allow the main eross slide to be raised or lowered as 
may be required, and the stops J J can be adjusted for any 
length of stroke in the lever F. 
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! 
time during which_a thing 2 anh you can measure it and 


express it numerically how you please. And whether you call it 

three weeks, or twenty-one days, or 504 hours, or seconds, it 

is the same time. OLIVER J. LODGE. 
November 5th. 








ENERGY, 

S1r,-—The present opportunity is favourable for bringing before 
your readers the new dynamical terms recommended by a com- 
mittee of Section A of the British Association at Bath, the kine, 
the bole, and the barad, to be used in conjunction with the dyne, 
the erg, and the other obsolete units of the C.G.S, system; and 
now the sentence on p. 25 of Everett’s ‘‘Units and Physical 
Constants” will run: “ The kinetic energy of a mass of m grammes 
moving with a velocity of v kines—centimetres per second—is 
4 mv ergs, while its momentum is m v boles.” Then, if this 
velocity v is communicated to m from rest by a force of P dynes, 
acting for ¢ seconds through a distance s centimetres, the equa- 
tions of motion are Pg mv, Ps = 4mr%, so thats = drt. 
The bole is then the se¢Ond-dyne, as the erg is the centimetre-dyne, 
and, in electricity, the watt is the volt-ampére, a power or activity 
of 10 million ergs per second. ‘The barad is the name given to the 
unit pressure of one dyne per square centimetre, and now—Everett, 
p. 34—an atmosphere is roughly a million barads, Barads also 
measure the number of ergs per cubic centimetre. 

Throughout Everett’s ‘‘ Units and Physical Constants,” a book 
which arose out the recommendations of a committee of the British 
Association, the units are always most carefully mentioned, except 
where absolute C.G.S. units are intended, so that Dr. Lodge flatters 
me too much in giving me the credit of this system, a system he 
himself employs in his own excellent treatise on ‘“‘ Elementary 
BMechant ” 























SHOWING 


CEAR FOR REVERSING TOOLS 


As the tvols cutting in in opposite directions enter the work 
and break through in opposite sides, it happens that each tool 
in turn chips away the scale at the edge of the work as it leaves 
it, and thereby leaves clean metal for the other entering tool 
to strike upon. 

These two last properties of the double cutting principle leads 
to an important consequent advantage, viz., that a rough casting 
may be brought into’ truth with fewer times traversing over 
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than is ordinarily requisite, that is to say, that irregularities 
which would cause unequal spring in the forward roughing cut 
are entirely got rid of in the backward finishing cut, thereby a 
true and fine surface requiring no scraping can be obtained with 
one traverse from a rough casting. 

The rest has, we understand, been giving the greatest satisfac- 
tion for the past twelve months, and has been double cutting in 
steel, iron, brass, and copper; in cases where the run of work to 
be done is somewhat similar it has been proved to be most valu- 
able. The inventor having applied it toa machine for planing 
the edges of copper locomotive fire-box plates, copper singeing 
plates, &c. ; it has since turned out quite double the work that 
was furmerly done, the machine having a quick return stroke. 





LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





CENTRIFUGAL FORCE, 

_ Sir,—In answer to the frequently felt difficulty put by “J. D.C.” 
in your last issue, p. 374, centrifugal force is, as he surmises, the 
force felt by the finger whirling the stone. It is a radial force 
acting on the central constraint, not on the whirled body ; and it 
is never tangential. Itis a perfectly proper name for a perfectly 
distinct thing ; but confusion and hesitancy are still sometimes 
felt in connection with it because of the vicious plan of old-fashioned 
text-books of reducing kinetic problems to statics and supplying 
in their diagrams to the whirling body thus struck stationary a 
purely fictitious thing which they call ‘‘centrifugal force.” It is 
this misunderstanding of the thing, and misuse of the term, which he 
will find rightly abused and objected to. Whenever he finds the 
term itself indiscriminately abused, and the thing denied existence, 
it is always done under some misapprehension. At the same time 
the idea is perhaps not frequently wanted, and it is dangerously 
easy for a beginner to misapply ; so the equal opposite radial foree— 
the centripetal force—which really acts on the whirled body and 
curves its path, is safer for common use. 


November 5th. OLIver J. Lopce, 





£1r,— Your correspondent in to-day’s issue on the above subject 
evidently confuses centrifugal force with the force tending to over- 
come it; the definition of centrifugal force is as follows :—It is that 
force which, when a body is moving in a circle, tends to make the 
body move off at tangent to that circle. It will now be seen that 
this force, together with the force acting radially, has a resultant 
acting along the circumference of the circle; it will also be seen 
that the so-called ‘‘ centrifugal force” is no force, but is simply the 
inertia of the body moving in the circle. S. H. i. B. 

November 2nd. 





ENERGY.—CONCRETE QUANTITIES. 


Sir,—Concerning my former letter, on page 350, I trust I did 
not so badly express myself as to lead anyone to suppose that there 
was any difference of opinion about the meaning of energy. The 
point on which I differed from Professor Greenhill was no such 
eighteenth-century problem as to whether the energy of a drawn 
cross-bow depends on whether it has been drawn quickly or 
slowly ; it was a minor point about whether algebraical symbols 
represents concrete or only abstract quantities. It is a point on 
which people may very legitimately differ ; I dare say it has been 
often discussed before, but it has quite recently been brought to 
the front, and, as it seems to me, settled, by my brother at 
Cooper’s-hill. Pure mathematicians still, many of them, hold that 
the quantities dealt with in mathematics can only be abstract 
quantities or pure numbers ; but I find such immense benefit in 
now clearly and always recognising the fact that they can be 
equally well considered complete concrete quantities, involving 
the dimensions of the standard or unit as well as any appropriate 
numerical prefix, that I wish to assist students gradually into the 
same position of vantage, 

The point is, that 7 means most conveniently, not a mere number 
of units of length, but the actual length under consideration ; 
¢ means not merely a number of seconds or hours, but the actual 





I am afraid these new terms, the kine, bole, and barad, will 
still further excite the contempt of ‘‘ #. I1.,” but they are absolutely 
necessary for a complete dynamical system in conjunction with the 
dyne and the erg. For ‘‘®., 11.” to be consistent, he should object 
to the units of the ohm, volt, amptre, watt, therm, joule, farad, 
coulomb, &e., of the electricians; but I leave him to discuss this 
with Dr. Lodge, who, I venture to say, would never think of using 
any other system, so that it surprises me to find him advocating a 
different line for dynamical purposes. 

But if ‘‘. 11.” accepts the electrical units, and rejects the new 
dynamical terms, he is as unjust as a writer in a contemporary, 
who had praise only for Mr. Preece’s new words, the therm and 
the joule, but objected to the kine, bole, and barad as hideous and 
unnecessary. 

The great practical drawback of the C.G.S. system is the small 
size of the units selected as fundamental, the centimetre-second 
and gramme, and thence of the decimal units, the kine, bole, ery, 
dyne, and barad. The numbers required for an ordinary engi- 
neering problem on a large scale would run in these units to such 
long figures. Thus—Everett—lft. being 30°48 centimes, and 
1 1b. 453°59 grammes ; a foot-pound is more than ten million ergs, 
and so on. 

Electricians get over this difficulty by taking practical units 
which are some arbitrary power of ten times the absolute unit. 
Except for the theoretical inconvenience of making the measure of 
the density of water to be 1000 instead of 1, the choice of the 
metre, kilogramme, and second, as the fundamental units, would 
have made the other desired units of a more reasonable size for 
practical purposes; but it is too late to change now. 

Instead of the six factors or quantities mentioned by ‘4, II.” 
there are really only three fundamental units in dynamics, namely, 
the units of length, time, and mass ; and according to Maxwell— 
“Heat,” p. 75—the whole system of civilised life may be fitly 
symbolised by a foot-rule—or metre—a clock, and a set of weights 
—pounds or kilogrammes. In our British system of units of the 
foot, second, and pound, Mr. Lock’s useful word velo, for a velocity 
of lft. per second, corresponds to the kine—the artillerist uses the 
abbreviation f.s.—and the poundal corresponds to the dyne; 
but we have as yet no single words to correspond with the bole, 
erg, or barad. Consequently, when kinetic energy is variously 


estimated by 4 M 2°, or by = the natural and usual conclusion 
<9 


is that M = w ,or W= Mg; but this is most incorrect and mis- 
g 
leading. When 3} M ¢@ occurs it implies that the foot-poundal 


e 


is the unit, but the foot-pound when ad “is used, so that W and 


=| 
M are properly the same thing—the number of pounds of matter 
in the body, called in ordinary life the weight of the body, but 
sometimes in theoretical treatises the mass of the body. 

Mr. Cox quotes the confusing and misleading equation W = M g, 
and concludes that the weight of M pounds is M g poundals. But 
if Mr. Cox measures weight in samlahe, and goes to a shop where 
things are sold by weight, does he ask for, say, ‘‘a poundal of 
tobacco” where others would say “ half-an-ounce !” 

November 7th. A. G, GREENHILL, 





Sir,—It appears Professor Dewar really does dispute the 
accuracy of my statement that ‘‘the energy or capacity of 1 lb. of 
air for doing work is increased slightly by a reduction in its 
pressure, provided the temperature be unaltered.” However, this 
proposition admits of a very easy demonstration, which may 
interest your younger readers, and is equally true as regards 
capacity for performing work on a piston, as for ‘‘ total energy.” 
Let 1 1b, of air be enclosed in a ecsill aaiandaniions with another 
vessel], the walls of both being non-conducting, the latter vessel 
being initially empty, and the communication closed by means of a 
stopcock, Let the stopcock now be opened ; the air will then rush 
from the full vessel into the empty one until equilibrium of pressure 
is established. Since no external work has been done by the air, 
the energy must remain unaltered. Hence, when the agitation of 
the air has subsis2d, we shall find the following results :—(1) 
undiminished energy ; (2) reduced pressure; (3) possible altera- 
tion of temperature, to be determined by experiment. Now, 
by the experiments of Jouleand Thomson, it has been demonstrated 
that in the case of air the temperature is slightly lowered by ‘free 
expansion,” such as that described above. Hence, in order that, 
in accordance with the terms of the proposition, the final tem- 
perature may equal the initial temperature, it will be necessary to 
communicate a small amount of energy to the air from some 
external source, and by so much will the energy of the air be 
increased, Q.E.D. I must wash my hands of so vague a propo- 
sition as that of Professor Dewar. ‘‘ Available energy,” as defined 
by Clerk-Maxwell, is a function of external conditions, and the 
proposition may be true or false, according to the variation, 
arbitrary or otherwise, of those conditions. 

In the case of a “‘perfect” gas, the energy depends entirely on 
the temperature, and is independent of the initial pressure, This 
may be demonstrated, without reference to experiment, from the 
ideal properties of a perfect gas. Let ,, 7, 7), be the initial 
pressure, volume, and temperature of a pound of perfect gas; 
and let p, v, be ~~ and volume at any stage of its adia- 
batic expansion. en from the properties of a perfect gas it 
follows that p, 7 = ¢, 73 pv" =c =p, %"; ¢, G, and y being con- 
stants, and + greater than unity. 

The work a pound of perfect gas is capable of performing by 
indefinite expansion is 





U = fx pdv= | og cv-rdi. 
Hence 
1 1 7 ‘ 
fac, = 171 —K, 
y¥-1 477 y-1 “ 
where K, = specific heat at constant volume. Then V is indepen- 


dent of the initial pressure, but varies directly with the initial 
a yg 
The result follows from definition, of course, if the identity of 





the scales of the perfect gas thermometer and the dynamic 


| scale be admitted, and I have introduced the integration simply as 


illustrative. 

Professor Dewar does not seem to understand that in my last two 
letters I have purposely ignored his ignus fatuus, the “force” of 
inertia, for the sufficient reason that my reference was to Rankine 
Routh, and Tait and Steele, and Ido not find that they use the 
expression, 

Vith reference to my quotation from Rankine, which he vainly 
struggles to explain away—if a force act on a body atall, the body 
is said, in plain, common-sense English, to be ‘‘ under the action 
of the force.” Rankine wrote plain common-sense English, and his 
words are to be construed accordingly, and not twisted and warped 
to suit the convenience of every theorist. 

I add a short explanation as to the real point at issue between 
Professor Dewar and myself for the benefit of such of your readers 
as take an interest in the matter but may be in doubt on the sub- 
ject. Uf a be the acceleration, m the mass of a particle, and F the 
resultant of the impressed forces, we have the equation a m = F, 
an equation concerning the truth of which there is no dispute. But 
this equation has a twofold interpretation. Firstly, we may take 
it as defining the amount of acceleration generated by the force F, 


and write it in the form a = ; or, secondly, we may take it as 


i 
defining the resistance offered by the mass of the particle to 
acceleration, viz., a m. If I understand Professor Dewar rightly, 
he takes the latter view. He treats the resistance as a force, and 
calls it the ‘‘force of inertia.” My contention is that this view is a 
troublesome and inconvenient one, and that his ‘‘ force of inertia” 
lacks the essence of the modern idea of force, viz., its capacity for 
generating motion ; and in addition, it is not recognised by Routh 
or Rankine, and is expressly repudiated by Tait and Steele as 
causing ‘*‘ confusion,” HENry CHerry. 
Birmingham, November 3rd, 





Sir,—As Mr. Muir has not understood my objection, I will put 
it in a more decided form. In effect he said: Let i= ma, but 
ma=F — R, thereforeia= F —- R. Things equal to the same 
thing, not equal to each other, 

There seems to have been some recent advances in the science of 
dynamics, for I see in Williamson and Tartleton’s work, mention of 
an acceleration of so many feet ; so evidently acceleration can be 
measured by a foot-rule without any reference totime. Then your 
correspondent Mr. John Cox states that a formula involving the 
square of a velocity is ‘‘without any reference to space or time 
whatever.” Again, Mr. W. M. Julius states that a different result 
is obtained for the energy of a moving body if measured by the 
time a constant force would take to bring it to rest, or if measured 
by the space passed over, If, then, the energy is proportional to 
the time, the force being constant, the space must be proportional 
tothe time. It used to be ‘‘to the square of the time.” The 
momentum was proportional to the time. He seems to have come 
in contact with teachers who had sound—I beg pardon—old- 
fashioned ideas respecting a difference between energy and momen- 
tum, even though they both depend on the same mass with the 
same velocity. To extend his illustration, they knew the difference 
between good eating apples and cooking ones, and tried to inform 
him, but failed. 

“J. D. C.” brings forward another discovery—would he quote 
the source ?—that ‘centrifugal force acts along a tangent.” Centri- 
fugal force always used to be due to inertia, and it was a property 
of inertia that a force due to it was always opposite to that by 
which the direction of motion or the velocity of the body was being 
changed, 

Lastly, Sir, a point on which ‘4, I.” requires a little enlighten- 
ment. He complains that the kinetic energy of a body measured 
in foot-pounds gives no indication as to the usefulness of the 
energy. Well, Sir, a railway engineer would show as much intelli- 
gence in complaining that the volume of a cutting, measured in 
cubic yards, did not tell him the exact cost of making, as it might 
be through the hardest granite or merely through sand hills, So 
more than the mere measure of the energy must be known; either 
the mass of the body or its velocity will do, for one being known 
the other is easily found, ‘#, Tl.” seems to be hankering after 
the impossible, viz., that the measure of the energy should indicate 
the rate at which it would do work, 1 think he confuses capacity 
for work with rate of doing work. INERTIA, 

November 5th. 


THE DYNAMICS OF A PARTICLE, 


Sir,—Your correspondent ‘‘J, D, C.,” who is in a difficulty 
about centrifugal forces, should read Carr's edition of the first 
three books of the ‘‘ Principia,” 1821. It can be purchased for 6d. 
or ls, The following passage from one of the notes may explain 
matters to him :— 

‘* Strictly speaking, the term ‘ force’ applied to the tendency of 
a body to recede from a centre round which it is revolving is in- 
accurate, the so-called force being merely the effect of that property 
in all moving matter of persevering in a rectilineal direction. It is 
called a force merely because we must employ a centripetal force 
to balance it, just as we suppose a resisting vis iertia because we 
must employ force to move a body.” 

This last sentence should also be considered by Mr. Dewar, who 
is labouring to raise a fog about a very simple matter, 

(1) The universally accepted detinition of force is ‘“ that which 
causes, or tends to cause, motion.” Mr. Dewar insists that there 
is a ‘‘ force of inertia.” Can he name any case in all nature, or in 
all art, where either inertia, or any ‘force of inertia,” causes or 
tends to cause motion? I have asked him this before, but he does 
not reply. Authorities and formule are useless in a case of this 
kind; one single fact will be enough. But more than this: Inertia 
I know, and daily experience proves to me that it is no ‘‘ negative ;” 
but ‘‘force of inertia” I do not know, Is the phrase a half 
translation of vis inertia? If so, it is a most misleading one. The 
full translation is ‘‘ force of sluggishness,” and it means in any 
meee case the passive undirected resistance that any given 

y offers to acceleration. All old writers felt that this phrase 
vis inertia was unsatisfactorily metaphorical. It was often used 
with an apology because it coupled cs—the cause of motion—with 
inertia—sluggishness—and it was always written in Latin, because 
of the danger of introducing confusion in the minds of learners 
about the idea of force as the cause of motion if it were written in 
English. What nonsense it would have seemed to Whitwell, or 
Wood, or Gregory, or Rankine, first to define force as ‘‘ the cause 
of motion,” and then to speak of ‘‘ the force of sluggishness!” The 
very confusion that the older writers avoided by using the Latin 
phrase only Mr. Dewar has brought into this discussion by his half 
translation of it. 

(2) Does Mr. Dewar really not know the phrase, D V—density 
x volume—as a definition of mass when bulksare compared? Even 
if he does not, is it “good form” for him to make a silly joke about 
theology and Angel-place! Surely he owes me an apol 

(3) Will Mr. Dewar quote any words of mine where 
fused momentum with rate of change of momentum ? 

(4) **No symbol is required for inertia, for the same reason that 
the greenness of grass is not a numerical factor in the area of a 
grass plot.” Fi 

If this extraordinary statement means anything, it is that inertia 
bas no place in dynamics. Mr. Dewar cannot be so absurd. He 
knows well that inertia and attraction are the two fundamental 
subjects of dynamics. To use his own simile, if what we are 
inquiring about is the percentage of sunlight that a grass plot will 
reflect, is the greenness no factor then? This whole correspondence 
has arisen from misunderstandings about inertia, and again I say 
that the lack of practical experiments in the teaching of students, 
and the confusion caused in their minds by the constant use of M 
or m in dynamical formule, and the double use of the word mass, 
sometimes for body and sometimes for inertia, as in the phrase, ‘‘a 


Tho con- 
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moving mass M possesses, because of its velocity and its mass,” 
makes many “ puzzled students.” 

(5) Does Mr. Dewar still contend that it is the ‘‘ force of sluggish- 
ness” of the earth that keeps it in its orbit, and not its momentum, 
as I have told him ? oe. ~ 

(6) What objection would there be to writing I or 7 in all dyna- 
mical formule, instead of M or m? I mean ~~ apart from 
those dependent on use or custom, Would it be too much to ex- 
pect Professor Lodge to answer this question ! Wm. Muir, 
Edmonton, November 6th, 





THE ENGINEER OF THE FUTURE, 


Sir,—I shail be much obliged if you will kindly place before your 
readers the passages from my lecture with which you deal in your 
last issue. ‘These passages were written with great deliberation 
after a careful study of the articles in your paper to which they 
refer. I have no desire to add anything, at present, to what I 
have said and written, nor to modify it in any way. I think, how- 
ever, that it is only just to your readers that I should give them 
the opportunity—which few of them can as yet have had—of know- 
ing what were the remarks which you criticise. I therefore annex a 
cutting from the report of my lecture which appeared in the Leeds 
Mercury, and request that you will kindly place its contents before 
your readers in a connected form, 


And now a few words on some of the current literature of engineering. 
We continually find books published and papers written “ for practical 
men ;” and what do we find that expression to mean? It means, in 
most cases, that scientific principles are cither not dealt with at all, or 
that they are only stated in their results and not reasoned out. Is this 
as it should be? Ought practical men to be a class apart from others, 
not in that they know more than others do, but that they know little or 
nothing of the principles with which they have daily to do, and in- 
capable of understanding them when put forward in a sound, 
scientific manner? Books and papers for practical men as a class are 
notorious, with all who know what science means and teaches, for their 
utter misrepresentation of the facts, and for the obliquity of the authors’ 
views of scientific principles. We can only pity hose who desire to 
improve themselves in scientific knowledge and have to use such blind 
leaders of the blind, as many of these works and some of these papers 
are. There may, however, be those who prefer such, An American 
humorist has said that though ‘“‘ Shakspeare wrote good plays, he would 
never have succeeded as the Washington correspondent of a New York 
daily paper—he lacked the rekisite fancy and imaginashun.” 

When one reads in an engineering journal a letter from one who may 
possibly be a struggling apprentice, endeavouring with the aid (?) of one 
of the class of books to which I have referred, to arrive at some first 
notions in elementary mechanics, one can only look with sorrow and 
regret upon his difficulties in dealing with such a subject as “ energy,” 
and long for the time when our national system of elementary eauca- 
tion shall be so reorganised that boys who are destined to devote their 
lives to mechanical pursuits shall not be turned into our workshops 
absolutely ignorant of the fundamental laws which govern all their 
dealings with matter. But when we find a leading engineering journal, 
and that the one, too, which considers itself an oracle on the subject of 
technical education, repeating such muddles in a leading article in which 
they confound energy with power and with momentum, denying the 
principle of the conservation of energy, stating that ‘‘as a matter of 
fact the work done in raising 1 ewt. through 10ft. may be just as great as 
the work done in raising one ton through 10ft.,"" and generally exhibit- 
ing an ignorance which would be a disgrace to a first year's student of 
mechanics, it is high time that practical men should repudiate all such 
balderdash published in their names. 

In a critique of an elementary work on the steam engine, this same 
journal, in the space of sixteen lines, mis-states Carnot’s principle, then 
denies that great scientific truth, then confounds the pressure of steam 
with its temperature, and winds up with the amusing statement that ‘it 
will probably soon be recognised that the great actual efficiency of high- 
pressure steam is due to the fact that at the higher pressures the work 
represented by the expanding steam is more nearly proportional to the 
units of heat used than at the lower pressures,” We may next expect it 
to deny the truth of the multiplication table, and to assert in one of its 
favourite articles on the non-existence of foreign competition, that the 
true reason why businesses are not so profitable as they once were is not 
that there are others now in our old markets, but that the expenditure of 
our merchants was not so nearly proportional to their incomes in former 
times as it is now-a-days, 

This same journal some months ago—January 18th, 1888—in discussing 
at great length a very elementary question in mechanics, says: ‘Our 
readers may here very natually ask us how we now think the net load on 
~ brake should be calculated, and we frankly reply that we do not 

now. 

Such candour, were it ¢ , would be worthy of 
the highest commendation, especially when manifested in connection 
with a question so elementary, and one would be much more inclined to 
nity them than to blame. Unfortunately, however, the article to which 

have referred, and others of a similar nature, are of More recent date, 
and so also is the passage which I quoted in an early part of my remarks, 
as an example of the views expressed in that journal on the value of 
scientific training. 

Those articles are, no doubt, in one aspect, amusing in the highest 
degree to you who do know the el ts o1 hanics, but their publica- 
tion is a cruel injustice to hundreds of youths who are bent on self-im- 
provement, ard who expect, as they have a right to expect, that they 
will find in our leading journals only what will help them in their diffi- 
culties, Need I say more, gentlemen, to caution you, the future engi- 
neers of Leeds, against being betrayed from a course full of hope and 
promise by the fatal doctrines of those Apostles of the Gospel of Ignor- 
ance who tell you that a knowledge of the principles and truths of science 
~—of which they know nothing- is wholly unnecessary for your future 
success? Surely not. Those who preach this doctrine, and with such 
admirable consistency practise it, will soon be left to enjoy an absolute 
and undisturbed monopoly of the creed which they profess, 

Yorkshire College, Leeds, ARCHIBALD Barr, 

November 7th. 


istently Sntat rT 











S1r,—In your article on Professor Barr's address, you say ‘‘he is 
not an honest critic ;” and in your defence, you use my name as a 
foil, attributing to me statements I have never made. You say 
that in my first reply to ‘‘A Puzzled Student,” May 25th, p. 424, 
I ‘practically deny that every force in the universe was balanced 
by another force.” What I did say in that letter was, that if two 
equal masses, each weighing 60z,, be connected by a string passing 
over a frictionless pulley—as in Atwood’s machine—and at rest, 
and an additional weight of 4 0z. is placed on one of them, then 
‘‘the downward pressure which the 40z, weight exerts on the one 
below it will be 30z, The upward pressure which the 6 oz. weight 
exerts on the one above it, or its resistance, will be the same 
amount, namely, 30z.” This is exactly the reverse of your state- 
ment ; pace ‘‘ honest critic.” 

You say that in my controversy with Mr. Cherry I use the word 
‘* force” in a sense different from that in which I used it when 
dealing with ‘‘ Puzzled Student.” There is only one sense in which 
the word force can be properly used, and that is to denote the 
resistance of matter to change of velocity. This is what I have 
ag ‘the only force in nature.” See my letter, September 21st, 
p. 249. 

In your next paragraph you again profess to quote as my words 
a statement I never made:—‘‘ He says that the amount of posi- 
tional energy of a body is not varied by the time during which 
the force acts,” Now, my words are, “It varies only as the 
apo of the position varies, which is independent of time.” 

© say that potential energy is independent of time, means that it is 
not of necessity a function of time; they may each vary inde- 
pendently so long as the magnitude of the force is not defined. 
Asan example, the length of a box of known capacity is nota 
function of the breadth while the depth is not given. 

Puzzles in dynamics do not arise, as you seem to suggest, from 
being gifted with the power of independent thought ; they are 
entirely due toa lack of early technical education, 

721, Commercial-road, E., Nov. 5th. T. I. Dewar. 

[Force is that which causes or tends to cause or modify motion. 
Pressure causes motion; therefore pressure is a force, and has 
been, and is, so regarded by all physicists save, we think, Mr. 
Dewar. This is the reason why we regarded his statements con- 
cerning Attwood’s machine as referring to forces. As we further 
understand Mr. Dewar, it is wrong to speak of the force of gravity 
—that is to say, gravity is not a force. In a former letter Mr. 
Dewar stated that the force of inertia was the only force in nature. 
As gravity has no inertia, it cannot be a force.’ What, then, we 
may ask, is that effort or impulse or thrust which causes the fall 





of astone? We have very clearly explained what we mean by the 
statement that the accumulation of positional energy may vary 
with the time. Mr. Dewar seems not to have grasped our meaning. 
Perhaps we can make it clearer by the following illustration :—Mr. 
Dewar’s watch, when fully wound up, will go for thirty-two hours, 
It takes ten seconds, let us say, to wind it up. Now he can half- 
wind it at the same rate in five seconds, and the watch will then 
go for sixteen hours, By halving the time during which the 
winding effort was applied to the mainspring, the positional energy 
of the spring was halved. Mr. Dewar cannot possibly dispute 
so self-evident a proposition,—Ep, E.] 





TRIPLE-EXPANSION PUMPING ENGINES, 


Sm,—In THE ENGINEER of last week, p. 369, you describe a 
large set of centrifugal pumps made by Messrs, W. H. Allen and Co., 
and driven by triple-expansion engines, and you express the belief 
that this is the first application of triple-expansion engines to 
centrifugal pumps, Will you allow us to say that the Kingston- 
on-Thames Sewage Disposal Works, which were publicly inaugu- 
rated yesterday, and which are amongst the finest works of the 
kind in the country, contain three triple-expansion Willans’ central 
valve engines, coupled direct to high-speed pumps, each capable 
of raising 100,000 gallons of sewage per hour with a maximum 
lift of 19ft. ‘The same works contain two works engines, each of 
40 indicated horse-power, also triple-expansion, and on Mr, 
Willans’ system, and will shortly contain also three smaller com- 
ae pumping engines, for dealing with the sewage of Surbiton. 

e engines, which are non-condensing, work with great smooth- 
ness, the works engines at 450 revolutions per minute, and the 
pumping engines at 350 revolutions. The Surbiton pumping 
engines will run at 550 revolutions, It may be of interest to 
point out that the five engines and three pumps already 
fixed stand in a room only 25ft. long by ube wide, the 
pumping engines intended to be used prior to the adoption of 
the Willans system having been estima to require a room 50ft. 
by 40ft.—nearly six times as large. The saving to the town of 
Harel in the item of buildings alone must therefore be consider- 
able, especially as, owing to the exceedingly small steam consump- 
tion of the Willans engines, there is also an enormous reduction in 
the size of the boiler house, We may add that the triple-expansion 
pnmping engines have been finished for more than a year, so that 
the credit of the first application of triple expansion to centrifugal 
pumping engines in all probability belongs to Mr. Willans. 

WILLANS AND Ropinson, LimITED. 

Thames Ditton, November 7th. (Mark H. Robinson.) 





MR. FOTHERGILL’S SYSTEM OF FORCED DRAUGHT. 


Sir,—I was pleased to see the account of Mr. Fothergill’s 
system of forced draught, a subject I have followed very carefully. 
I had the pleasure of supplying the fan used by Mr, Fothergill on 
the Marmora, an ordinary 20in. fan constructed for smith fires. 
Mr. Fothergill expressed great satisfaction at the working of this 
fan, which gave no less than 6in. pressure at the first section of 
pipe from the fan, After that several Capell fans of large size 
were used by Mr. Fothergill, and I introduced to him the Chandler 
engine, which was largely used with my fans, and which gave great 
satisfaction. I hold a letter from Messrs. Rankin and Blackmore, 
Eagle Foundry, Greenock, which gives some idea of what fans can 
do in forced draught. The steamship Ozone was fitted with closed 
engine-room, Two 60in, Capell fans were used with the Chandler 
engines. This is the report of the forced draught and natural 
draught :— 

Natural draught :— 





Air measured in ashpits—velocity per minute 270ft 

Cubic feet per minute in all furnaces ° 10,520ft. 
Forced draught :— 

Two 60in. fans at 250 revolutions. 

ee ee lin. w.g. 

Velocity of air per minute in asbpits.. 9s0ft 

Cubic feet per minute for each fan 19,1 L0ft. 

Total air from fans per minute .. oe .- 98,220ft. 

Indicated horse-power .. .. . oo «. 2680ft. 


Messrs. Rankin and Blackmore remark, ‘‘ Beyond doubt, the fans 
were more than equal to the work required of them, and we might 
have done with less fans.” These 60in. fans were made to run 
at 500 revolutions if required. 1 have always held the opinion 
that the closed ashpit system, well designed, would eventualiy 
become the rule in the merchant navy. The engine difficulty for 
fan driving at sea has been surmounted. Mr. Chandler, having 
now a fan of his own, of course does not require my types, but I 
must acknowledge that he did me great service by introducing my 
fans on forced draught. I have lately given the ‘‘ship fan” my 
attention, and have been able to meet the conditions of forced 
draught by special adaptation of my fans for large volumes at low 
pressures, which was not the condition when the ordinary fans were 
originally designed. Any results obtained with my fans of 1886, 
1887, can now be surpassed. In forced draught everything depends 
on the fan, and it should be the aim of fan inventors to find out the 
form of fan which can produce the largest volume of air at mode- 
rate pressures with the lowest possible periphery speed. 

G, M. CAPELL. 

Passenham Rectory, Stony Stratford, November 4th, 


CENTRIFUGAL PUMPS. 


Srr,—We see in your issue of the 26th ult. an illustrated descrip- 
tion of a centrifugal pumping engine, claimed to be designed by 
Mr. Thomas H. Williams ; and to show you what right he has to 
the improvements set forth, we send you a copy of our catalogue of 
1874 and sheet No, 24 published last year. Figs. 6 and 36 in the 
former show exactly the pump illustrated in your issue, and the 
design of the engine is a copy of the one we have worked to for 
years, as shown by engraving Fig. 383 of the sheet 24. 

89, Cannon-street, London, E.C., J. AND H, GWYNNE. 

November Ist, 

[There ae appears to bean outward resemblance, Perhaps 

Mr, Williams will explain.—Epb. E.] 








INSTITUTION OF CIVIL ENGINEERS. 


OPENING MEETING, 


THE opening meeting of the present session of the Association of 
Manchester Students of the Institution of Civil Engineers was held 
on Wednesday evening, October 31st, at the Atheneum, Princess- 
street, Manchester, the president, Mr. A. Jacob, B.A., M. Inst. 
C,E., in the chair. The hon. sec., Mr. A. D, Greatorex, Stud. Inst. 
C.E., read the — address, in which, in the first place, he 
desired to thank the bers for electing him president for the 
coming session. He then drew attention to the fact that fifty or 
sixty years ago the civil engineer was not known under that title; 
in fact, he could not boast of any better title than that of mill- 
wright, as, for instance, Brindley, the engineer of the Bridge- 
water Canals. He did not, as he does now, rank amongst the 
learned professions. However, owing to the development of the 
railway systems, a new fraternity sprung up, who soon become so 
strong, influential, and learned, that it was no longer possible 
to ignore its existence, and civil engineers then came to 
be recognised as belonging to the circle of the learned 
professions, and the profession began to grow in numbers and im- 
portance until it received the recognition at the hands of the public 
that it deserved. There are numerous branches of the profession, 
and there is now in almost every university a chair of engineering, 
and all the necessary means and appliances for imparting engi- 
neering knowledge to students. In the next place, he desired, lest 





our estimation of ourselves should rise too high, not to forget that 
great things had been done by our ancestors as far back as 4000 
years ago. In Egypt alone we have many monuments of the enter- 
prise and skill of the rulers of that great country, especially the 





utilisation of the rising of the river Nile by storage reservoirs, 
and mentioned the Raizan reservoir, which covers an area of 250 
square miles, and was closed by a dyke of masonry with sluices and 
gates, which has falleninto decay, but is, however, about to be 
restored by the Egyptian Government, and when completed will 
supply the low Nile with 50,000,000 cubic metres of water per diem 
for 100 days, and the area and productive wealth of Egypt will be 
increased by more than one-third its present capacity. This feature 
shows us the splendid enterprise of the Egyptians as engineers, and 
there are other works that could be mentioned; but we must not 
forget, at the same time, the geniuses who laid the foundations of 
much that we know of mathematics and physics, nor the founder 
of astronomy, Hipparchus, who was, indeed, a splendid genius. 
Before closing these remarks he wished to warn the students 
that accuracy and truthfulness be observed no less strictly in 
matters professional than they are in our everyday communications 
one with another, and in conclusion he desired to draw their atten- 
tion to the syllabus for the coming session, in which they had a 
very full anc instructive list of papers and visits, and he felt sure 
that every member would throw himself energetically into the work 
of the coming session, that they might emerge at the close wiser 
and better engineers. 

After a few remarks by Mr. R. Vawser, M. Inst. C.E., P.P., and 
Mr. W. T. Olive, Assoc. M.I.C.E., a vote of thanks was unanimously 
passed to Mr. Jacob for his valuable address. The attendance 
numbered 27. 

The first visit of the session took place on Saturday afternoon, 
November 3rd, where, by the kind permission of Mr. E. Leader 
Williams, M. Inst. C.E., V.P., the members had an opportunity of 
inspecting the work done on the Salford section of the ship canal, 
over which they were conducted, in the unavoidable absence of 
Mr. Williams, by the resident engineer, Mr. Jno. Kyle, M. Inst. C.E., 
who explained the various details of the work ; and at the conclu- 
sion thereof, on the motion of Mr. Jacob, seconded by Mr. C. 8. 
Allott, M. Inst. C.E., supported by Mr. W. A. Reybe, president of 
the Society of Architects, a vote of thanks was passed with acclama- 
tion to Mr. Williams and Mr. Kyle for the afternoon’s valuable 
visit, 








LAUNCHES AND TRIAL TRIPS. 





On Monday, November 5th, Messrs. Robert Thompson and Sons, 
Sunderland, launched thes.s, Drumfell, a large steel screw steamer 
built for Messrs. Gillison and Chadwick, of Liverpool; her 
dimensions are—length, 305ft.: breadth, 39ft. 6in.; depth of hold, 
25ft. The vessel is classed 100 Al at Lloyd’s; she has a dead- 
weight capacity of 4000 tons. The engines, which will be supplied 
by the North-Eastern Marine Engineering Company, of Sunder- 
land, have cylinders 233in., 38in., and 62in. diameter, and a stroke 
of 42in. There are two boilers of the cylindrical multitubular 
description, of unusually proportionate size, each being 11ft. 9in. 
diameter by 15ft. 6in. long. The vessel and her machinery have 
been built from the plans and specifications of Messrs. Flannery 
and Blakiston, and is a sister ship to s.s, Drumburlie, recently 
launched for the same owners. 

On Saturday, November 3rd, Messrs. Sir W. G. Armstrong, 
Mitchell, and Co., launched the s.s. Kaslek, a steel spar-deck tank 
steamer, specially constructed from the designs and specification 
of Mr. Henry F. Swan for the carriage of petroleum in bulk, and 
inspected while building by Messrs. Flannery, Baggallay, and 
Johnson, on behalf of the owners, Messrs. Lane and Macandrew, of 
London. The vessel will be riyged as a three-masted schooner, 
and is 310ft. long B.P.; and extreme breadth, 40ft. 3in.; with a 
moulded depth of 29ft. Gin.; and is constructed to carry 4000 tons 
on a light draught of water. The oil is carried in seven tanks. 
The vessel will be fitted with triple-expansion engines, with 
cylinders 23in., 37in., and €0in., and 39in. stroke, also by Sir 
W. G. Armstrong, Mitchell, and Co., and calculated to drive the 
ship over 93 knots when loaded. 


On Monday, November 5th, Messrs. Russell and Co. launched 
at Greenock a large steel screw steamer, the Charlois, for the petro- 
leum bulk carrying trade. The vessel is 310ft. long, 39ft. beam, 
and 25ft. 3in. depth, and is capable of carrying about 3800 tons of 
oil and 400 tons of coal, on Lloyd’s winter North Atlantic free- 
board. The vessel is divided into eight oil-tight compartments, 
inclusive of the water ballast tanks. The tanks have been sub- 
jected to tests before launching, which they stood satisfactorily. 
The vessel will be fitted with electric light, and is fitted with a 
powerful set of Worthington pumps, and a duplicate set of Smith- 

‘ial pumps, capable of discharging the whole cargo in about twenty- 
four hours. Triple-expansion engines will be supplied by Messrs. 
Duncan, Stewart, and Co., of Glasgow, the cylinders being 22in., 
36in., and 58in. diameter, with a stroke of 42in. There are two 
large single-ended boilers, the working pressure being 1601b. The 
Charlois has been built for Messrs. Herman Sturburg and Co., of 
New York, from the plans and specifications of Messrs, Flannery 
and Blakiston, who have also inspected the construction of the 
vessel, 


On Thursday, Ist instant, Messrs. Earles’ Shipbuilding and Engi- 
neering Company, Limited, launched from their yard at Hull the 
s.s, Oldham, which they have built for the Manchester, Sheffield, 
and Lincolnshire Railway Company, for their continental trade, 
and which is designed for the conveyance of general cargo and 
passengers, The dimensions are: 240ft. by 30ft. by 16ft., and the 
vessel is built of iron to Lloyd’s highest class. Water ballast is 
provided in double bottom on cellular system, all fore and aft, to 
assist in bringing the vessel to a suitable steaming draught, and 
she is arranged with poop, bridge, and top-gallant forecastle. 
Accommodation is provided in the poop for about forty first-class 
passengers, with dining saloon in polished hard woods and all 

y conveni ; while the officers and engineers are 
berthed under the bridge, and the crew in the forecastle. The 
fore ’tween decks is also fitted with portable berths for emigrants. 
The ship will be schooner-rigged, and have efficient appliances for 
working cargo in the shape of three powerful steam winches and 
two steam cranes. Higginson’s steam steering gear is fitted on the 
bridge and a powerful screw gear aft. The vessel has fine lines, 
and is expected to attain a good speed. Her machinery consists of 
a set of triple-compound engines having cylinders 22in,, 35in., and 
57in. diameter and 43in. stroke; and two steel boilers made in 
accordance with Lloyd’s and Board of Trade rules for a working 
pressure of 1501b. per square inch. 


When carrying out the completion of the Severn Tunnel, Mr. 
Thomas A. Walker built a small town at Sudbrook, the site of the 
principal shafts. Mr. Walker subsequently purchased extensive 
property in the vicinity, and for his immense contracts at Man- 
chester and Buenos Ayres, as well as Barry, is now building there 
some of the constructive ironwork. On Saturday last the launch 
took place of the first steamboat of a flotilla Mr. Walker is sending 
out for the Buenos Ayres Harbour Works, one of the most exten- 
sive of modern times. Some idea of their extent will be realised 
when we state that they will exceed in area all the Cardiff Docks 
put together. Between the main pumping house and the old pier 
on the foreshore, Mr. Walker has laid out an extensive shipbuilding 
yard, with all modern appliances. Four steamers of 500 tons each 
are in course of construction on the stocks, measuring 150ft. long 
by 26ft., with 8ft. Gin. draught each. The design of the boat is 
for shallow draught cargo boats on the River Plate for carrying 
stone and material. We understand that at least fifteen will be 
constructed of the same type, with quadruple expansion engines 
by Messrs. Fleming and Ferguson, of Paisley, On Saturday morn- 
ing, at 6.15, the first st was launched by Miss Buchanan, 
daughter of Mr. Buchanan, the manager of the shipyard, and 
named the Sophia. She took the water beautifully, righting her- 
self with rapidity and ease. Immediately after the launch she was 
taken into the dock, which Mr. Walker has built for fitting up 
these vessels, 
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ELECTRIC LIGHTHOUSE, THE HANSTHOLM, 


MR. FLEISCHER, COPENHAGEN, ENGINEER. 


(For description see page 386.) 
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PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Oo., 5, Unter den oe 

VIENNA.—Messrs. Grroup and Co., Bookseller: 

LEIPSIC.—A. TwieTMEvER, Bookse ler. 

NEW YORK.—Tae Witimer and Rocers News Oompany, 
81, Beekman-street. 








PUBLISHER'S NOTICE. 


*,* With this week's number is issued as a Supplement a Two-page 
"Engraving of the Forth Bridge, showing the Queensferry South- 
West Top Member and the Top Member of the Queensferry 
South Cantilever. Every copy as issued by the Publisher con- 
tains this Supplement, and subscribers are requested to notify 
the fact should they not receive it. 
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TO CORRESPONDENTS. 
Registered Telegraphic ‘SONDON.” “ ENGINEER NEWSPAPER, 





*,* All letters intended for insertion in Tue ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for a but as a proof of good faith. No notice what- 
ever can be ta 

*,* We cannot por Bic to return drawings or manuscripts ; we must there- 
"sore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
"correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

J. N.—The “ Brass Founders’ Manual,” by W. Graham, in Wiales’ Serics, 
published by Crosby Lockwood and Co., will probably suit you. 

H. G.—Some patterns of locomotive torpedoes, including ‘early ones, have 
three projecting arms from their bows, tio lateral and one in the plane of 
the keel. Contact with either of these produces explosion in a charged and 
adjusted torpedo. 

TraM.—The Saltburn and Whitby Railway has been open for some time, so 
also has the continuation from Whitby to Scarborough. They are both 
worked by the North-Eastern Railway Company. There is not, so Jar as we 
are aware, any special office in Middlesbrough for the Saltburn and Whitby 
Company, but we think there is at Whitby. The North-Eastern trafiic 
arrangements are under the superintendence of Mr. W. Smith, Railway 
Offices, Darlington. 

InpicaTor.—(1) There are three English books published on the subject, one 
on the ** Richards’ Indicator and Steam,” published by Messrs. Elliott 
Brothers, St. Martin’s-lane, London ; another on ** Steam and the Steam 
Engine Indicator,” by J. C. Graham, published by EB. and FP. N. Spon, 125, 
Strand; and a third on“ The Indicator and its Use,” published by the 
‘+ Electrician,” Salisbury-court, Fleet-street. (2) The diagrams published 
in our columns are taken by the indicator. 


HORSESHOE MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—We should be obliged if any of your readers would give us the 
address of manufacturers of machinery for punching and bending horse- 
shoes. H. 

November 7th. 








ALU MINIUM. 
(To the Editor of The Engineer.) 


Sir,—Will any correspondent say whether a coal shale containing 
26 per cent. of aluminium can be profitably worked? What would be 
the process? WALEs. 





COMPOSITION PICTURE FRAME MACHINERY. 
(To the Editor of The Engineer.) 

Sirk,—Can any reader oblige us with the names of manufacturers of 
machines to roll composition into picture frame mouldings of various 
patterns and sections? T. W. 

London, November 5th. 





DRAWING IN CASTINGS, 
(To the Editor of The Engineer.) 

Sir,—I am greatly troubled in casting cylinders with the drawing in 
the face. I have tried several sizes of p Bot but cannot cure it. Could 
~ reader = me in this difficulty ? F. 8. 
ovember 5th 





HAND AND STEAM SAWING. 
(To the Editor of The Engineer.) 

Sir,—I want to find the difference in cost between hand and steam 
sawing. Down here they charge 4d. per 100ft., 12in. thick, and two men 
can earn, say, 3s. 6d. a day. ill any reader tell me the number of feet 
of oak per minute a circular saw should cut, the depth not to exceed 12in.? 


. a 





SUBSCRIPTIONS 
Tae EnoIneer can be had, by order, Jrom any newsagent in town or coun: 
at the various railway ‘stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
Half-yearly (including double numbers)... .. .. £0 148, 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 
A complete set of Tat ENGINEER can be had on application. 





Foreign Subscriptions jor Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive Tak ENGINEER weekly and post free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates, 

Remittance by Post-office order, — Australia, y 5 Brazil, British 
Columbia, British Guiana, Canada, Cape of Hope, ge 
Hawaiian Is , Egypt, "France, Germany Gibraltar, Italy, M alta, 
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Sout! th Wales, New Zealand, Portugul, Roumania, Switzerland, he 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s. China, Japan, India, £2 0s. 6d, 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
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Sandwich Isles, £2 5s. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order un payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements ave taken subject to this condition. 

Prices for Displayed Advertisements in “ ordinary” and “ special” positions 
will be sent on application, 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 

necessity ~ ing to press early with a portion of the edition, 
ALTERAT ONS to standing advertisements should arrive not 
later ey Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tak ENGINEER. 


fo __________} 
MEETINGS NEXT WEEE. 


INSTITUTION or Civi, EnGcIngcers.—Tuesday ev ening, at8 p.m. Paper 
read :—‘‘ Friction Brake Dynamometers,” by W. Worby Beaumont, 

M. Inst. C.E. Distribution of medals and premiums awarded for papers 
last session, 

Cuemicat Society.—Thursday, November 15th, at 8 p.m.: Ballot for 
the election of Fellows, 

Society oF ARCHITECTs.—At the new Gallery of Arts and Crafts, 
Regent-street, W., on the 13th inst., opening address by the President, 
Mr. W. Howard Seth- Smith, and a conversazione. 
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BRITISH MANUFACTURERS AND FOREIGN EXHIBITIONS, 


Mr. G. L. Levey, writing to the 7imes, raises a question 
es a good deal of interest for our readers. His 
tter was evoked by one from Mr. Trueman Wood, secre- 
tary to the Society of Arts, commenting on “the poor 
show made by British manufacturers at all the exhibitions 
which have been recently held on the Continent.” Mr. 
Levey is disposed to lay the blame on British Govern- 
ments, who will not spend money enough to encourage 
our manufacturers to exhibit. He concludes a somewhat 
lengthy letter with a hope that next year, at Paris, 
British exhibitors will make an adequate display of their 
productions ; but he goes on to say :—“ Rumour has it 
that the large fees for space which the Mansion House 
Committee were compelled to charge has had a very de- 
pressing effect upon the number of the exhibitors, and 
that at least one important industry will be conspicuous 
by its absence. It seems quite certain that, at any rate 
in the area of space which it will occupy, the British court 
at Paris, in 1889, will compare very unfavourably with 
the magnificent display organised by Sir P. Cunliffe Owen 
under the direction of the Prince of Wales in 1878.” 

We have recently made careful inquiries in all the great 
manufacturing centres of Scotland, England, and Wales, 
with the object of ascertaining the prevailing drift of 
opinion and intention concerning the Paris Exhibition, 
and the result has been the same in every direction. 
Manchester, Birmingham, Liverpool, Sheffield, Glasgow, 
Cardiff, Swansea, are all unanimously lukewarm. As 
regards engineering and cognate work, at all events, the 
reply has been everywhere the same. Firms “have not 
given any thought to the matter,” are “far too busy,” “do 
not intend to exhibit,” “do not believe that they would 
reap any advantage in return for the great cost and 
trouble of exhibiting,” “ have been at so many exhibitions 
lately that they are sick of them,” and soon. If to this 
indifference is superadded a high price for space, then it 
would seem that the display in the English department 
next year will not be very fine. We are by no means 
disposed to accept Mr. Levey’s explanation of English 
neglect of foreign exhibitions as the true one. The truth 
seems to us to be that it is useless to show our work to 
people who will not buy it. In hostile tariffs lies one 
principal cause operating to keep British manufacturers 
at home. 

There are two ways in which an exhibition may be 
regarded. We may deal with it sentimentally, or we 
may deal with it commercially. The manufacturers of 
Great Britain may say to themselves that it is a good 
and proper thing that England should have a magnifi- 
cent display in a foreign capital, “just for the honour 
and glory of the thing.” Or they may regard a consider- 
able outlay as a kind of risky yet justifiable speculation, 
and exhibit on a large scale in the hope that they will 
not only sell all that they exhibit, but advertise them- 
selves to good purpose, and secure a new connection 
abroad. Now, no doubt, when exhibitions were novelties 
—that is to say, a quarter of a century ago—a great 
deal was done, if not from a purely sentimental motive, 
at least from one in which sentiment played a decided 
part. But exhibitions have become rel i sone All the 
sentiment has evaporated long since, and they exert no 
claim to patronage outside their character as bazaars and 
methods of extending business, The speculative property 
of them remains, nothing else. If, then, it comes to be 
known and felt that as a speculation exhibiting i is risky toa 
- ree, prudent men will eschew exhibitions altogether, 

but one cause will remain to induce firms to 
heer excessive trouble and expense. This cause is in 
a sense sentimental, but it has nothing in common with 
that other sentiment to which we have referred. It finds 
its origin in a spirit of rivalry. If one firm exhibits, 





another in the same branch of trade is afraid to stay at 
home, less there should be loss of prestige. But anyone 
who should reckon on this as a powerful motive would 
find himself mistaken. The true value of exhibitions is 
too well understood, at all events by the older and more 
important firms. 

It must be clearly understood that we are writing now 

of foreign or international exhibitions. Entirely 
aie rent springs of action control the conduct of firms 
who exhibit, so to speak, at their own doors, as in 
Manchester, or Edinburgh, or Glasgow. With these, 
however, we have at present nothing to do. We may 
confine our attention to the Paris Exhibition of 1889. It 
is not difficult to see why it is that in England it should 
be regarded with considerable apathy. With every desire 
to see France achieve a gigantic success, we cannot shut 
our eyes to facts. Peace is essential to the prosperity of 
an international exhibition. But in France there is no 
peace. Apparently the existing Government is tottering 
on its throne, and no man knows what a day may bring 
forth. At one moment we are assured by competent 
authorities that the Republic will weather all storms ; 
the next we are told by men quite as well informed that 
the life of the Republic is not worth a week’s purchase. 
The streets of Paris may be blocked by barricades and 
streaming with blood on the lst of May, 1889, instead of 
being decked with banners and traversed by joyous 
crowds, for anything that is certainly known to the 
contrary. Everyone must hope that such gloomy 
vaticinations will come to nothing; but the possible 
sometimes happens, and the bare fact that such things 
can be anticipated is enough to prevent Englishmen from 
plunging heart and soul into the work of preparation. 
Further on, when events have developed themselves, the 
Exhibition may meet with more favour than it does now ; 
and it is indisputable that anything like a certainty of 
tranquillity for twelve months in France would remove a 
tremendous obstacle to the development of the British 
section. 

There must remain in any case the question of how far 
exhibiting in Paris is likely to turn out a paying specula- 
tion. The answer to this depends not only on the nature 
of the thing exhibited, but on the character and idiosyn- 
cracies of the exhibitor. We cannot, for example, 
imagine that anything could be gained by a display of 
railway bars, for the simple reason that we cannot sell 
rails in France because of the prohibitive tariffs. There 
is the remote possibility that purchasers might be found 
coming from countries that do not make rails; but it 
would be scarcely worth while to go to France with a 
trophy of rails on that chance. On the other hand, there 
are certain things made in this country so good that they 
command a ready sale all the world over, in spite of hostile 
tariffs. These it ought to be worth while to exhibit. 
Again, certain firms find that they can do a good steady 
business by keeping along in old grooves. They are in- 
= sed to go out of their way to please new customers 

ing novel demands. Such firms have nothing to gain, 
we wouhiah, by exhibiting. There are others, however, “who 
will make anything in any way, so long as it is good, that 
will please customers. The heads of “such concerns will ’ 
listen to the expressed wishes of visitors to their stands. 
They will themselves learn a great deal, and although 
they may bring home every article they took to Paris 
unsold, they will have achieved a success by opening up 
new markets for their wares, and laying the foundation 
for an extension of trade into novel channels. 

It will, we think, be admitted by those who have given 
most thought to the subject, that the action of the 
Government of this country, one way or another, has 
but a secondary influence. No doubt if a firm is wavering 
the substantial aid a Government can give may turn the 
beam in favour of the Exhibition; but we do not think it 
can do more. In no case can it prevent the outlay of time, 
money, and brain-work being excessive; and considering 
how anxious our neighbours are to keep our productions 
outside their shores, it really seems that exhibiting at all 
is a culminating display of British pluck, not to say 
audacity. 


MARINE ENGINES IN THE NAVY. 


Ir appears that the Admiralty are no longer content 
with a six hours’ full speed steam trial of engines in her 
Majesty’s Navy. At all events, a twelve hours’ trial has 
been recently adopted in certain cases with the result that 
the engines have broken down at periods subsequent to the 
lapse of six hours. In one case the engines did not fail 
until the tenth hour. We do not think it necessary to 
particularise. The change of Admiralty policy in this 
respect is worthy of commendation. It is worth while to 
add that new engines are always worked at first under 
guarantee in the mercantile marine; the last instalment of 
their price not being paid until they have performed 
satisfactorily over periods varying from one to six 
months, according to circumstances. During the term 
of probation the engines are in charge of a chief engi- 
neer representing their makers. It would be very 
difficult, if not impossible, to adopt a similar practice 
in the Navy. In the mercantile marine a ship’s 
engines are always expected to work up to their 
full power, and that is but little behind the trial trip 
power. In the Navy no ship ever works her engines to 
full power after the measured mile and the six hours’ run 
have been accomplished; and months may elapse after 
these trials have been mace before the ship is fairly sent 
to sea. Furthermore, the demands under which the 
engines are designed and worked are so severe that no 
firm in their senses would guarantee their engines for six 
months’ running under measured mile conditions, or any- 
thing approaching them. Indeed, it is very probable that 
if twelve-hour runs are substituted for six, modifications 
will be made in design, which will augment weight. In 
the mercantile marine, engines are much ~ rec oe er 
indicated horse-power than they are in the Navy; that 
is to say, if we use official trial trip powers as the stan- 
dard. But we do not suppose that the builders of mer- 
cantile engines put in any more metal than they find 
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absolutely necessary. The natural deduction is, of course, 
that engines in the Navy are too light. A species of sur- 
vival of the fittest principle steps in, however, and the 
engines of our war ships last and give satisfaction because 
they are not taxed in practice beyond what they can bear. 
We do not wish it to be understood that we are finding 
fault with the machinery—nothing of the kind; we 
take exception to a system which reminds us of Don 
Quixote’s dealings with his helmet. Our ships of war are 
credited with speeds and powers which they do not possess. 
The proper course to pursue lies in rating each ship’s 
speed and power according to her actual cruising perform- 
ances, and not on measured mile data. 

The review at Portsmouth held in July, 1887, is still 
fresh no doubt in the memory of our readers; but only a 
few of them we fancy remember that the review was 
followed by a series of manoeuvres, very similar in 
character, although neither so important nor so extended 
in time and area, as the manceuvres of 1888. It seems 
strange that we should have to go to the United States for 
a report of what took place during these operations in the 
engine-rooms of our ships, yet itiseven so. If any report 
of the kind has been made public in this country it has 
escaped our attention. It appears in some detail, however, 
inthe United States “ Naval Intelligence” volume published 
last June on “ Naval Reviews, Training, and Matériel.” 
Thirteen ships broke down between the 24th of July and 
the 12th of August. Some of the failures were trifling, 
others important. Here are some examples of both. At 
2a.m. on the 4th of August the stuffing-box of the star- 
board high-pressure cylinder of the Collingwood was 
bodily driven out, and all the bolts distorted and 
wrenched away. The communication valves were 
leaking, so that the stuffing-box had to be wedged up 
to prevent the steam escaping into the starboard 
engine-room when the port engines were worked. For 
three hours the ship, although fitted with twin screws, 
was entirely disabled. After that she was able to steam 
to Spithead, where she anchored at 5 p.m. on Saturday, 
the 6th, and repairs were completed by noon on the 8th. 
The Collingwood is a ship of 1887, armoured, 9150 tons, 
and 9558 indicated horse-power on measured mile. She 
is one of our most powerful vessels, and yet her services 
were entirely lost for four days; and, most suggestive 
fact of all, she was for three hours a helpless log, in spite 
of her twin screws. This wasa serious breakdown. At 
5.35 a.m. on the 4th of August the Inflexible had to stop 
to repack the gland of the starboard high-pressure piston- 
rod. This took two hours and twenty minutes, while 
three hours and twenty minutes were spent “ patching 
the joint of starboard high-pressure cylinder cover.” 
During this time the port engines could not be used 
because the stop valves were so defective that a rush of 
steam into the starboard engine-room rendered it impos- 
sible to effect the necessary repairs. Thus, then, two of 
our most powerful war ships were placed hors de combat 
at the same time, and from very similar causes. On the 
same day, at 5.35 a.m., the Sultan had to stop for half an 
hour to repack a valve ; this was one of the small failures. 
On the following day the Curlew’s boiler tubes gave out, 
and a fortnight was occupied in referruling them. On the 
27th of July, at 7a.m., the Rattlesnake broke down her 
starboard engines, and six hours were occupied in repairs ; 
at 10a.m. it was found that the go-ahead low-pressure 
excentric had worked loose on the shaft; and at noon she 
returned to Portsmouth for repairs, and rejoined the flag 
off Portland at 6p.m. on the 28th. On the 31st of 
July the Neptune was stopped for three hours to 
repack a trunk gland. Subsequently she was able 
to proceed, but “extraordinary watchfulness and enor- 
mously increased lubrication” were required to keep 
her going. On the 31st of July the engines of the 
Amphion could not be got to start. The Amphion is a 
high-speed protected cruiser, built in 1886, 3750 tons 
displacement, 5993-I.H.P. On the 2nd of August, at 3.30, 
the starboard engine broke down altogether, owing to 
the nut of the air pump rod starting back sutficiently to 
strike the manhole door, at the same time drawing the 
rod out of the piston; at the return stroke the pull of the 
piston broke the air pump rod. The nut with the broken 
piece of rod fell into the cylinder, and on being struck by 
the piston deflected it, bending the piston rod. She then 
proceeded with her port engine, which had to be stopped 
at 9.50 p.m. for two hours to prevent a similar accident 
occurring. The port engines did not work well subse- 
quently. The tale of her woes was not yet complete. 
At 3.20 p.m. on the 4th the fire engine and main bilge 
pump discharge valve box burst. The day before the 
dynamo machine broke down utterly. On the 31st of 
July the Mohawk torpedo vessel, 1630 tons, 4250-I.H.P. 
had to stop for eight hours to repack glands and let the 
brasses of the big ends together, and on the Ist of August 
she broke an excentric, and had to go into harbour for 
repairs. The small accidents to which we have referred 
principally consisted in the breakdown of steering gear, 
and the fouling of a screw. It is noteworthy that it was 
always the starboard engines which broke down. Even 
the Bulldog fouled her starboard screw. 

It may be said, perhaps, that the failures of the Curlew 
and Mohawk were unimportant affairs, because of the 
small size of these vessels. But what are the facts? 
Lieutenant W. H. Beehler, of the U.S. Navy, commenting 
on the manceuvres of 1887, says:—“ The value of scouts as 
eyes of the squadron was distinctly emphasised, and the 
necessity for at least two more scouts in each division of 
the armoured squadrons was indicated by these manceuvres. 
Those of the defending division of A squadron were both 
absent at a critical time, and the Curlew broke down and 
was unable to serve as look-out vessel off the Foreland. 
The accident to the Mohawk crippled the attacking division 
of the B squadron, so that it had no notice of the location 
defending division, which it encountered at the beginning 
of hostilities. The services of the Mersey and Fearless 
contributed more to the defeat of the attacking division 
than those of any of the other vessels.” The Mersey is a 


protected cruiser, 3550 tons, 6000 indicated horse-power, 
and the Fearless a torpedo vessel of 1430 tons, and 3200 





horse-power. So much has been said about the breakdown 
of torpedo boats, that it is pleasant to find that during 
the 1887 operations, their performance did not compare 
badly with that of the big ships. There are only twenty- 
one failures reported, and by far the larger number were 
very ays ewes such as weed traps becoming fouled, a 
bunker lid knocked overboard, a pressure-gauge pipe 
burst, and so on. There were three fires on board 
torpedo boats, one very serious, caused in all cases by the 
use of wooden floors in the coal bunkers. 

Space fails us to comment on the cause of, and probable 
remedy for, the casualties we have detailed. It isenough 
to say here that we believe them to be due in large mea- 
sure to the engine-room staff lacking acquaintance with the 
ships into which they are first pitchforked, and then much 
overworked. A letter which will be found in a recent 
impression may be read with advantage in this connection. 








REGENERATIVE GAS ENGINES, 


THE next step in the direction of increased economy of fuel 
in gas engines will must probably be the utilisation of the waste 
heat of the exhaust gases. The other important sources of loss, 
viz., radiation, and absorption of heat by the water jacket, may 
be regarded as unavoidable with motors of the present prevailing 
types. Engines have no doubt been proposed which dispense 
with the water jacket altogether; but there seems to be little 
probability of such machines coming into practical use. It is 
also significant that the most successful gas engine builders 
appear to regard the method of external refrigeration as a neces- 
sary evil; and make no serious attempt to do away with it. 
Putting aside, then, the losses due to radiation and conduction, 
amounting in all to about 66 per cent., we have about 17 per 
cent. of the total heat of combustion converted into available 
power, while an almost equal quantity of heat passes away in 
the exhaust gases without performing any duty. In the Atkin- 
son cycle engine the quantity of heat carried off by the jacket is 
only about 19 per cent., the heat converted into work is nearly 
20 per cent., and the heat carried off by exhaust is over 50 per 
cent. In gas engines of good construction the escaping gases 
have a temperature of about 500 deg. C., and if we assume the 
maximum temperature to be 1500 deg. C., the theoretical efti- 
ciency would be “56. Nowif we suppose the temperature of the 
exhaust gases to be usefully lowered to, say, 140 deg. C. with 
the same initial temperature, the theoretical efficiency would 
rise to ‘76, with a corresponding gain in actual efficiency. It is 
not practicable to reduce the final temperature by further ex- 
pansion of the gases in the cylinder, so that some form of 
regeneration affords the only means of a closer approximation to 
the conditions of maximum efficiency. The employment of 
regenerators with engines using town’s gas is, for obvious rea- 
sons, out of the question; but for the rapidly increasing number 
of motors burning producer gas, the application of the regenera- 
tive system must lead to a large saving of fuel, Atkinson and 
Otto engines working with Dowson gas are at present using less 
than 1°5 lb. of coal per indicated horse-power per hour, as certi- 
fied by their users, who can have no reason for understating their 
fuel consumption. In some cases it is said to be as low as 1°1 lb.; 
and it may be safely assumed that gas motors using generator 
gas can be worked with an hourly consumption of 1°25 lb. of 
coal per horse-power—particularly if the engines are specially 
designed for burning generator gas—as ordinary engines have 
features which, though advantageous when gas of high calorific 
power is used, lead to considerable loss when fuel gas is sub- 
stituted. Rankine estimated that 90 per cent. of the heat in 
the exhaust of air engines might be retained for use by means 
of a regenerator. If we suppose, in the case of a gas engine 
working in near proximity to the producer or generator, that 
75 per cent. of the exhaust heat could be returned to the pro- 
ducer by means of a suitable regenerator, the fuel consumption 
would be reduced to less than 1 lb. per indicated horse-power 
per hour—a result certainly worth striving for. The regenera- 
tive apparatus required is simple and inexpensive, and would 
require practically no attention, as the temperature of the 
exhaust gases is low enough to permit the use of continuous 
conducting regenerators, Gas generators working with cold air 
use about 5 per cent. by weight of steam with the air blast ; and 
the percentage of combustible in the gas averages 40 per cent., 
with over 50 per cent. of nitrogen. A hot air supply drawn 
from a regenerator would insure the decomposition of a larger 
proportion of steam, thus enriching the gas and reducing the 
volume of useless nitrogen. 


CANAL BETWEEN THE DON AND THE VOLGA, 


At the present time considerable attention is being devoted 
in this country to inland waterways. Two or three weeks ago 
we referred to the great commercial benefits which have been 
derived by the canalisation of the Main upto Frankfort. It appears 
the Russians have just taken up the subject. A project is on 
foot for the connecting of the rivers Don and Volga by means of 
acanal, As is well known, the Don flows into the Sea of Azov, 
which communicates with the Black Sea, through the Inikale 
Straits; whilst the Volga discharges itself into the Caspian Sea 
at Astrakhan. It will thus be seen that by establishing a canal 
between the two rivers, direct communication will be available 
between the Black and Caspian Seas. The projected canal would 
start from the Volga just below Tsaritsine, and would join the 
Don at the Karparka fall, The ground through which the canal 
will run has been but little cultivated, and its appropriation will 
not be very costly. The total length is 53 miles, and vessels 
with a tonnage of from 500 to 600 tons will be able to make 
the passage in seventy hours. There will be in all fifteen bridges, 
one of which will allow of a passage of the route from Tsaritsine 
to Sarepta. No tunnels will be necessary, but seventeen reser- 
voirs with a surface of 25,000,000 square metres will be provided 
along the waterway, and will be sufficient to supply the canal 
with water. The digging of the canal and reservoirs is estimated 
to cost £1,600,000, the construction of the locks, £800,000, and 
of the buildings, bridges, machinery, lighting, &c., £400,000, 
making a total of £2,800,090. By the construction of the canal 
it is expected that a good and prosperous trade will spring up in 
the district. 








INTERNATIONAL LaMP COMPETITION.—At the recent petroleum 
exhibition, held in St. Petersburgh, a competition was opened by 
the Russian Government for the purpose of obtaining a ton and 
serviceable larop suitable for burning the heavy Russian naphtha 
oil for the poorer classes in that country. A prize of 2500 roubles 
was offered for the best lamp, and one of 1000 roubles for the 
second best. The competition was then a national one, but as the 
results obtained with the lamps sent in by the Russian inventors 
were not entirely satisfactory, the Government considered them- 
selves justified in not awarding the prizes, The competition, how- 
ever, has now been thrown open to all comers, and lamps must 
be sent in not later than by the 13th January, 1889. ere is 
thus afforded to English firms an opportunity of trying what they 
can do in the matter. 


a 
————. 





LITERATURE. 


Elements of Metallurgy. A Practical Treatise on the Art of 
Extracting Metals from their Ores. By J. ARTHUR PHILLIPs, 
F.R.S., and H. Baverman, F.G.S8, London: Charles Griffin 
and Co, 1888, 

Tue original work upon this subject by Mr, J. A. Phillips 
was for a long time a standard text-book, This new edition 
has been largely founded upon the old one, perhaps too 
largely ; but very much new matter has been added, and 
the work exhibits throughout an intimate aquaintance 
with the subjects treated, and an amount of care in detail 
not often met with. To the metallurgical student it will 
be of great value, as the processes and methods described 
are, asa rule, thoroughly up to date, a point of great 
importance, for there is nothing more annoying than to 
take up a book for the purpose of studying the modern 
developments in process and to find only descriptions of 
antiquated or obsolete processes. 

The extensive connections of the authors with men of 
science all over the world has enabled them to collect a 
vast amount of valuable information upon details of 

rocesses, descriptions of apparatus, statistics, &c., which 

on not been published before, and which render 
the work far more complete than it would other- 
wise have been; while the extensive travels of Mr. 
Bauerman enables him to record with minute detail 
many interesting facts that have come under his personal 
notice, a knowledge of which could only be obtained in 
this way. As might have been expected from the inti- 
mate knowledge of assaying and analyses possessed by the 
authors, laboratory methods and processes are treated 
with minute detail, and the best-known methods are fully 
described, As a rule the drawings are very carefully 
executed to scale; and, although some ancient forms of 
apparatus are depicted with, perhaps, more detail than 
their present importance deserves, the comparison between 
these and the more modern appliances cannot but fail to 
be interesting to the student. The language throughout 
is scientific and precise, and altogether the work, asa text- 
book, must be regarded as probably the best in existence, 
in this country at least. 

The subjects treated of are :—(1) The physical proper- 
ties of metals; (2) fuel; (3) refractory materials ; (4) iron 
and steel; (5) cobalt; (6) nickel; (7) copper ; (8) tin; 
(9) antimony ; (10) arsenic; (11) zine; (12) sodium ; 
(13) aluminium; (14) magnesium; (15) mercury ; (16) 
bismuth ; (17) lead ; (18) silver; (19) gold ; (20) plati- 
num. Under the head “ Fuel,” are given the methods of 
making coke with description of the Pernolet, Hoff- 
mann, Simon Carvis, and other modern coke ovens; 
but a little more prominence might have been 
given to the Coppée system, which has made far 
greater progress than any other for this purpose. The 
mode of collecting the bye-products from coke ovens 
is well described. The important regenerative system of 
Siemens is also well described, but the production and use 
of “ water gas,” which is possibly destined to produce great 
changes, might well have been amplified. In the chapter 
on refractory materials some very old and doubtful 
analyses are brought prominently forward; while the 
very important material, ganister, now so largely used by 
the steel maker, is dismissed in a few words. The 
authors appear to have overlooked the valuable paper 
upon refractory materials by Mr. G. J. Snelus, F.R.S., 
published in the “Journal” of the Iron and Steel Insti- 
tute. By far the most important chapter in the work 
before us is that on iron and steel, and on the whole this 
is well up to date and the information full and complete. 
The ores of iron are well described, but some of the 
analyses are a little misleading. Thus, page 142, the 
analyses of ‘ Red Tron Ores” are not analyses of the ores 
found in commerce, and as delivered to the smelter, but 
are rather analyses of hand-picked samples, and indeed in 
some cases of samples which rarely occur. It would be 
very desirable that when analyses such as these are 
quoted there should be placed side by side with them fair 
average samples of the ores as they are delivered to the 
smelter, and from which the scientific blast furnace 
manager could calculate his furnace charges, The same 
remark applies to most of the analyses of ores. Thus, 
for instance, practical users of Bilbao ore know that Cam- 
panil ore now barely comes up to 50 per cent. of iron 
instead of 57°75, and Rubio is good if it reaches 56 in the 
dry, or 52 in the raw, while Vena Dulce with 62°44 is 
certainly not to be found in commerce. Much attention 
is devoted to early methods of extracting iron, while 
modern blast furnace practice, as carried out to such per- 
fection in the United States, is scarcely sufficiently dwelt 
upon. Full particulars of the methods adopted by our 
American competitors, with detailed drawings of furnaces, 
&e., from ia wally outputs of from 1400 to 1975 tons 
per furnace are obtained, would be most acceptable to the 
manufacturer and student, and would not be difficult to 
obtain. The hot blast stoves of Cowper and Whitwell 
are well described ; the manufacture of spiegel and ferro- 
manganese is far more advanced in this country than 
would appear from the text, and more importance might 
have been given to the manganese and manganiferous 
ores now very important. ; 

The important modern pone of hydraulic forging is 
well illustrated by a good drawing of the Davey press, 
The various methods of making steel are well described, 
and drawings of some of the modern appliances are given. 
The sketch of a Bessemer converter on page 340 is, as 
explained in the text, “a somewhat old pattern,” and it 
is a pity that really good ordinary converters are not 
depicted. The changes taking place during the process 
are meagre, and the analysis of “a blow made at Sheffield 
about 1870” is certainly very abnormal, as it is the 
only one out of hundreds which shows a large increase of 
on after six minutes blowing. It is more than 
doubtful if it is correct. No mention is made of the com- 
position of the gases evolved during the blow, a subject 
of great importance, and a study of which helps to eluci- 
date the reactions taking place during the process. 

The basic process, which is now so largely employed, 
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is fairly described, but the suggestion to employ the terms 
«dry ” and “ fluxing or boiling,” to describe the processes 
now so well described by the terms “acid” and “ basic, 
cannot be considered either exact or scientific, It would 
have been well, when discussing the question of the heat 
developed during the Bessemer process, if the exact 
thermal results fora particular charge had been given, 
and the mode of calculation shown. The table of yoo yen 
of Bessemer steel is rather an old one, and might well be 
supplemented ny some of the more modern results quoted 
in the “ Journals ” of the Tron and Steel Institute. 

On page 355 a description of a new ingot and ladle 
crane—evidently intended for Walker’s —requires correc- 
tion, as the centre rami is said to be in constant communi- 
cation with the accumulator, whereas this is really only a 
guide, and is never under hydraulic pressure, one of the 
small rams being in continuous communication with the 
accumulator to balance the weight of crane, and the other 
small ram being used to lift the variable weight. 

The “—— on lead and copper are very unequal in 
quality. Lead assaying excepted, they owe little to the 
original manual by Phillips, as this section was entirely 
re-written for the first edition of the “ Elements,” and its 
progress has been fully noted and incorporated in this 
new edition, This section is admirably adapted to guide 
either student or smelter. Copper, on the other hand, 
whilst on the whole modernised, suffers from much of the 
matter, principles, practice, and illustrations from the 
author’s manual being retained. The exposition of the 
chemical principles of copper smelting, p. 416, reproduced 
from the manual, is confused and somewhat inaccurate, 
In writing of relative affinities of copper and iron for 
sulphur and oxygen, the author gives no information, and 
his explanation of the production of metallic copper in 
the latter stages of its metallurgy is far from clear. 

The smelting of copper in the reverberatory furnace 
and of lead by the so-called method of “ double decompo- 
sition ” depend on essentially the same chemical principles. 
Sulphides and oxidised compounds, the latter formed by 
celcination of sulphides, or by the addition of naturally 
oxidised ores, re-act on fusion together, to liberate the 
metal with evolution of sulphurous acid. At page 588 
these reactions are clearly expounded, as a necessary pre- 
liminary to detailed description of lead-smelting pro- 
cesses, in notable contrast to the confused paragraph on 
page 416 prefacing the metallurgy of copper. In_illus- 
tration of the description of the Welsh method of copper- 
smelting we should have expected the drawings of the 
reverberatory furnace, page 422, to have been modernised. 
Engravings used for the “manual” have been utilised 
with slight alteration. The furnace depicted, without a 
bridge plate or vault, would be quite inadequate to sus- 
tain the heavy work of modern practice, and it would, as 
indeed is well known to smelters, accumulate enormous 
quantities of copper uselessly in furnace bottoms. In 
the descriptions of the Mansfield process of copper- 
smelting the illustration of an ancient furnace, page 435, 
again brought forward from the manual, might well have 
been omitted, when the author had at his disposal the 
excellent drawings, pages 437 and 438, of the six-tuyere 
furnace adopted in modern Mansfield practice. The 
description of this obsolete furnace may be of historical 
value, but its space would have been far better occupied 
by a description of the water jacket blast furnace, now 
occupying an important place in the metallurgy of copper ; 
and yet unnoticed in this edition. 

The water jacket furnace is fully described in its less 
important development in lead smelting in the United 
States and in France, Its use at Leadville and Coneion 
is fully described and illustrated, p. 618 to 627. The 
importance of its use in copper smelting is shown by the 
rapid development of the production of copper in the 
United States territories of Arizona and Montana, which, 
according to table on p. 400, had increased from 2800 tons 
in 1880 to 40,400 tons in 1885; exceeding Chili, 38,500 
tons; and falling little short of Spain and Portugal, 
45,949 tons. A large proportion of this production is 
smelted in the water jacket furnace in its most efficient 
and economical form ; and in such localities it is particu- 
larly valuable from its dispensing almost entirely with the 
use of tirebricks and highly refractory clay. Its applica- 
tion has greatly accelerated the development of this source 
of copper. At p. 401, on the Cornish assay of copper ores, 
a quite undeserved approval is given to M. Moissenel’s 
remark, “that within certain limits this process is not 
less practical from being somewhat inexact ; its object 
is rather to furnish the smelter with the commercial 
value of an ore than to indicate the exact amount 
of copper which it contains.” This assay is a relic 
of a long past state of things, and its retention serves 
no good purpose. In the hands of the most skilful and 
experienced assayers its results are uncertain and untrust- 
worthy. Exact and expeditious wet methods of assay, 
needing less skill and time, are well known, and any 
advantage from its indicating the smelting value of an ore 
is illusory. Smelters can inform themselves as to the 
properties of an ore by far more satisfactory means than 
any indication given by the dry assay, and the actual copper 
contents ascertained by accurate methods of assay furnish 
the most proper basis of value. 

_The description of the Cornish assay—p. 401-407— 
like the elaborate details—p. 575-583—of methods, 
mostly obsolete, for assay of lead ores can have only an 
historical interest. All lead ores can be simply and well 
assayed by fusion with simple fluxes and some ordinary 
reducing agent, in an iron crucible, or ina clay crucible 
with a piece of hoop iron inserted in the assay mixture. 
The elaborate classification of ores and methods is con- 
fusing and unnecessary. In the assay of copper precipi- 
tates and other high produce furnace materials, the elec- 
trotype assay, one modification of which is described on 
p. 414, leaves nothing to be desired. These processes 
are suitable for all classes of ore, and give exact results 
with less manipulative skill than is needed for the Cornish 
assay. In the metallurgy of zinc, which is otherwise | 
well described and illustrated, the calcination of blende is | 
dismissed in a few lines—pp. 510 and 514—although no 





process in metallurgy is more important. On the comple- 
tion with which sulphur is eliminated from blende by 
effective calcination, depends the yield of the subsequent 
distillation, and the economic success of the metallurgical 
operation as a whole, This omission is the more notable 
from the calcination of copper and lead ores being fully 
described and illustrated, although complete calcination is 
not essential to the successful smelting of the latter 
metals. 

The section devoted to silver remains unaltered from 
the first edition. The description of Claudét’s process for 
separation of silver by iodine from chloride liquors, obtained 
in the production of copper from burnt pyrites by the wet 
process is given-—pp. 738-741. Considerable progress has 
in the interval been made in the practice of this process, 
and the conditions of its successful application are now 
well understood, For technical as well as historical 
accuracy these should have been noticed in the new 
edition. Calcined ores yielding 94 per cent. of their 
soluble silver in the first three washings are obtain- 
able only under the most favourable circumstances, 
from treatment of very well burnt pyrites low in 
copper produce. Under general conditions much 
loss of silver would result from the practice described. 
In calcining burnt ores rich in copper a considerable pro- 
portion of cupreous chloride is formed, in presence of 
which the solutions retain silver, giving a lower yield, 
whilst the loss of iodine is greater than with liquors com- 
paratively free from cupreous chloride. This interference 
is so marked that, under conditions of difficulty in ren- 
dering the copper in the burnt ores soluble by calcination 
with salt, the process has had in some cases to be aban- 
doned, even when the liquors contained a large propor- 
tion of silver, and their treatment had been in skilful and 
experienced hands. 

The preceding criticisms of an excellent work are made 
in no unfriendly spirit, but with a view to add something to 
its value, or to draw attention to some small defects that 
may easily be corrected in a further edition, which we 
sincerely trust the public will speedily call upon the 
talented editor, Mr. H. Bauerman, to produce. It is with 
sincere regret that we remind readers that the amiable 
and painstaking Mr. J. A. Phillips is no more; but we feel 
sure that his colleague is quite equal to produce a further 
improved edition when called upon, G. 8. TG. 








HERR HERMAN SARRAZIN. 





Wuitst the attention of the general public, both at home 
and abroad, has recently, and is still being directed to the 
through railway communication between Paris and Constanti- 
nople, information has just reached us of the death of the chief 
working and constructing director of the Oriental Railways, 
Herr Herman Sarrazin, who was well-known in connection with 
the construction of the Turkish portion of the above-mentioned 
line. The deceased had only recently rejoined his wife and 
family at Constantinople, after a sojourn at Bosphoros, when he 
was suddenly taken ill, and died on the 23rd ult. of apoplexy. 

He was a German, born in Bocholt, Westphalia, in 1831, and 
the oldest of several brothers employed in the various branches 
of the Prussian Imperial Administration, At the age of twenty- 
seven years he gave up the profession of architect, which he had 
followed from his youth, and devoted himself to railway matters. 
In this connection he distinguished himself in the preparation of 
the plans for and in the construction of the Cologne-Giessen Rail- 
way, and later in the building of the Silesian mountain railway. 
His technical abilities were shown to advantage in carrying 
out the six large tunnels near Waldenburg, and he was sub- 
sequently appointed working inspector of the line Deutz- 
Giessen of the Cologne-Minden Railway administration. After 
remaining in this position for upwards of nine years, he 
accepted the appointment, in 1879, of constructing manager 
of the Oriental Railways, that is to say, of the total 
mileage of rails in European Turkey, under the super- 
vision of Herr Lang. After the death of the latter, 
which took place in 1885, Herman Sarrazin succeeded him 
as chief working and constructing director of the Oriental 
Railways, and he then took up his residence in Constantinople. 
In this position he devoted himself very energetically to his work 
under extremely difficult circumstances, considering the mileage 
he had under his control, The last work he applied himself 
to was the construction of a new Constantinople station, which 
was planned and commenced by him, but which he hag not 
lived to see completed. He led a very quiet life in Constan- 
tinople, frequenting very little the society in the town. He did 
not seek much the company of others, but those desiring his 
had to pay him a visit. He was much respected by all who 
were acquainted with him. He remained true to the principle 
followed by his predecessor, namely, that of obtaining for his 
own countrymen influential positions in the administrative 
department of the railways, a policy which seems to be almost 
universal, 








BELLITE. 





AN ideal explosive for engineering purposes would naturally 
require to be flameless, perfectly safe in handling, and, although 
slow in action, exertive of extreme energy, so as to bring down 
huge masses of rock or coal without shattering, as unavoidably 
results from using quick explosives, such as dynamite and others 
of the nitro-glycerine group. The experiments we had the 
privilege of watching at the Clarence Ironworks, Middlesbrough, 
on Thursday and Friday of last week, were mainly intended to 
demonstrate that in the new Swedish compound, Bellite, the 
invention of M. Carl Lamm, the managing director of the 
Rotebro Explosive Works, Stockholm, science has secured 
what practically amounts to an ideal explosive. For the 
manifestation of this point the programme drawn up Mr. 
Napier Hake, F.1.C., who conducted the trials, was excellently 
conceived, and the numerous civil engineers, owners of 
collieries, and chemists present appeared to be pleased. 
Of course, we possess explosives of far higher potency, and 
others that are fairly safe to use, but hitherto the complaint 
against the former has been that they act too rapidly, destroying 
locally all adjacent; while, with one or two exceptions, the 
—_ compounds have not exhibited any phenomenal disruptive 
orce, 

The first test to which Bellite was submitted was almost 
crucial, as regarded the problem of security, half-a-ton weight of 
iron being dropped 20ft. on to a packet of cartridges, resting on 
a thick iron slab, without producing explosion, while beyond 
causing breakage, the ignition of 1lb. of gunpowder inside a 





paper parcel containing naked cartridges proved similarly harm- 
less. Nor was the fire experiment less successful, a lump of 
Bellite thrown on cinders blown to a white heat merely melting 
or fusing away with scarcely appreciable ignition. In each case, 
it should be said, a second experiment was made to prove that 
the explosive itself had been submitted to the previous test. 

Perhaps more interest attached to the next series of trials, in 
which Bellite competed with dynamite, the object being to show 
that while exerting even greater force than Mr. Nobel’s dis- 
covery, the new Swedish explosive diffused its energy over a 
wider surface—in other words, the gases generate a little more 
slowly. These successive tests were made upon fin. boiler plates 
and 701b. iron rails in fairly good condition, the charges 
ranging from 1 oz. to 4 oz, being laid upon the plates, and in 
the case of the rails—resting on their sides—on the web. In 
most instances the charges were tamped with « handful of wet 
mud, but in two tests were exploded without any covering 
except the usual wrappers. With regard to these latter, dyna- 
mite must be considered to have had the best of it, its quicker 
action bursting a small hole through the plate, and also through 
the rail web, the competing explosive merely causing extensive 
bulging with prolonged fracture. In all the other trials, how- 
ever, Bellite produced much the most damage, the surface 
injured or wrecked being some 30 per cent. greater. 

An earlier test, which had failed, namely, exploding a Bellite 
cartridge upon the jin. to $in. lid of a deal box filled with the 
same, and which resulted in the explosion of the contents, was 
now repeated on a #in. lid successfully, the box being merely 
broken to pieces and the cartridges inside fractured and dis- 
persed ; the first day’s proceedings ending with the explosion of 
earth and submarine imines, 3lb. of Bellite raising masses of 
earth toa height certainly not less than 100ft., and probably 
half as high again, and leaving a hole found on after measure- 
ment to be 11ft. in diameter, and nearly as deep to the loose 
earth, The submarine explosion was equally effective. 

The second day’s experiments were made in the ironstone 
mines at Middlesbrough, owned by Messrs. Bolckow, Vaughan, 
and Co., and in the opinion of the experts present were abso- 
lutely successful, the stone being thrown out in large and 
easily removable blocks, while the absence of offensive gases was 
particularly remarked. In regard to the other claims advanced 
for Bellite, namely, its flameless character and security against 
explosion by lighting or electricity, no oppurtunities were 
afforded for forming a conclusion, but the fact that it is carried 
as ordinary merchandise in Sweden leaves little room for doubt 
as to the sufficiencies of previous tests in these directions. 
During the first day’s trials a distinct flash was visible when 
dynamite was exploded, but not so when Bellite was discharged. 
The new explosive is a compound of nitrate of ammonium with 
di or tri-nitro-benzole, in the proportions of about five of the 
former to one of the latter. 





THE FORTH BRIDGE. 








Our supplement this week gives two unique views of the 
Forth Bridge. These engravings, like that which appeared in 
our impression for October 19th, have been prepared from 
photographs of the same size taken by Mr. Carey—one of the 
engineering staff, and an accomplished photographer—for the 
private collections of Sir John Fowler and Mr. Baker, to whose 
courtesy we are indebted for permission to engrave them. At 
first sight these views may not be quite intelligible. A few 
words of explanation are therefore desirable. They have both 
been taken ata height of over 300ft. above the level uf the water, 
which in one is seen far below. In the other view the camera 
has been placed so as to show the rivetters at work far out from 
the pier, suspended, as it were, at a giddy height between 
sky and water. There is no other instance in which a camera 
has been used on an engineering structure at so great an 
elevation. 

Our first illustration, taken June 18th, represents the rivetters 
at work on the Queensferry south-west top member, Bay 1, and 
characterises in a typical manner the way in which this portion 
of the work is carried out. The rivets are driven with a 
pressure of about 1000 1b. per square inch at the accumulator, 
have 10in. rams, a stroke of some 5in., are constructed of cast 
steel, the average weight of each being about 13 cwt., and were 
designed and constructed by Mr, William Arrol, the eminent 
contractor. 

The second illustration was taken June 18th, and repre- 
sents the top member of Queensferry south cantilever; and 
is taken from the platform over the main columns. The 
methods of rivetting and lighting are clearly indicated, 
and the various stages, platforms, screens of wire netting 
to intercept falling rivets, hammers, &c., are portrayed. Some 
interest attaches to the rivet furnace, shown on the left- 
hand side of the large platform which carries the crane, for oil 
is now exclusively employed at the Forth Bridge for heating 
rivets. As stated by Mr. Andrew S. Biggart, in his paper before 
the Institution of Engineers and Shipbuilders in Scotland, “In 
one case there is at present a single oil furnace doing the work 
of three coal-heated furnaces, and this at an expense in oil only 
equal to the outlay entailed by one of the coal type. In this 
furnace the number of rivets heated in a single day varies from 
3000 to 4000. The oil required to heat this number is about 
three galluns per hour. 








THE VALUE oF Scrap MetaLt.—The Scrap Metal Company, 
London, quotes as follows :—Old copper, £71; old brass, £43 ; old 
gun-metal, £56 per ton, net cash. Scrap metals are in good 
request, und in consequence of the demand, old copper is dearer. 

‘*HusBAND” MEMORIAL SCHOLARSHIP.—The following circular 
is being issued under the auspices of the Right Hon. Lord Robartes, 
president; the Right Hon. Lord St. Levan and Mr. T. Bedford 
Bolitho, M.P., vice-presidents. The chairman of committee is Mr. 
W. C. Pendarves, and the treasurer Mr. H. P. Vivian:—‘‘ There is 
a strong feeling among a large number of the friends and admirers 
of the late Mr. William Husband, C.E., of Hayle, that his dis- 
tinguished abilities as an engineer, and also his unselfish sympathy 
with every work intended to advance the progress of the county of 
Cornwall, deserve some permanent recognition, The life-long 
efforts of Mr. Husband on behalf of young men have suggested 
that his name might be most appropriately associated with a 
scholarship or scholarships in connection with the technical educa- 
tion of mining students. Mr. Husband’s labours for the advance- 
ment of Cornish mining and other industries need not be recapitu- 
lated, but it may be remarked that his valuable inventions and 
improvements in mining, maritime, and hydraulic machinery have 
given him almost a world-wide reputation. It is, therefore, fully 
believed that both in and out of Cornwall many will be found who 
would like to give practical expression to their appreciation of Mr. 
Husband’s inventive genius and personal worth. To found the 
proposed scholarship or scholarships it is estimated that £800 will 
be required. We venture to hope that this memorial to one of 
Cornwall's most gifted sons will commend itself to your approval, 
and we shall have much pleasure in receiving a contribution from 
you towards the fund which is now being raised.—Signed on behalf 
a the committee, RoBARTES, president; CHARLES V. THOMAS, 

on, sec.” 
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COASTGUARD BOATS FOR THE ROUMANIAN GOVERNMENT. 


THE THAMES TRONWORKS AND SHIPBUILDING COMPANY BUILDERS AND ENGINEERS, 


(For description see page 375.) 











HE ENeinere 











oe 











GOODS ENGINE, 





LOCOMOTIVES ON THE ITALIAN MEDITER- 
RANEAN RAILWAY. 





Iv connection with the second International Railway Congress,! 
held at Milan in September of last year, we gave a history of the 
rise, progress,and amalgamation of Italian railways,” the working of 
all but a small portion of which on the mainland is now entrusted 
to two great companies, the Mediterranean and the Adriatic, 
respectively taking the west and the east of the Peninsula 
divided longitudinally. We also gave an account of the Medi- 
terranean system,* with descriptions of its Pietrarsa and Granile 
Works at Naples, reserving description for illustration of the 
new locomotive works at Turin. In future all these works will | 
be restricted to repairs and the building of the first example of | 
each new type of stock, all other being let by private contract. | 
The Westinghouse continuous brake is generally adopted. 
Wheels and axles are obtained from Westphalia, and tires from | 
Sheffield ; but springs are now made in Italy. | 

As the Mediterranean system absorbed the Alta Italia and 
other lines, taking over their stock, the Ingegnere Direttore del 
Servizio del Materiale, Commendatore Frescot, found about forty 
different types of locomotives, which he is gradually reducing to | 
six, viz., two each of passenger, goods, and shunting engines, for | 
easy and heavy gradients. To these are being added two new | 
types for the “bummel zug,” or combined goods and pas- 








1 See Tue ENGINEER, vol. lxiv., pp. 257, 275, 315. 
2 See Tae Enorverr, vol. lxiv., p. 365. 
3 See Tue Encuveer, vol. lxiv., pp. 457, 512. 
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| senger train, which it is found necessary to adopt to a con- 
| siderable extent, and a new express engine, making altogether 


nine types. We begin a series of illustrations of these principal 


| types by a goods engine, an outside longitudinal view of 


which is given above, and longitudinal sections, both ver- 
tical and horizontal, on page 397. This locomotive has all 
its six wheels coupled, 1 m. 31 = 4ft. 4in. in diameter; and 
the outside cylinders are of 45 cm. = 18in. diameter, and 
65 cm. = 26in. stroke. The wheel base is only 3m. 37 = 1Iit., 
while the total length of the engine is about 28ft. 6in. The prin- 
cipal dimensions are figured on the sections in millimetres, and, 
where four figures occur, the first followed by a comma, represents 
metres. It will be noticed on reference to the longitudinal 
sections, that the valve spindle is not in the same vertical plane 
with its connecting rod, and that the latter is bowed into an 
ellipse, for clearing the leading axle-box and axle respectively. 








THE SERPENT COIL PISTON. 





THE accompanying engravings illlustrate a new piston now 
being made by Messrs, Lancaster and Tonge of Manchester. 
The construction of the piston will be understood in a moment 
from the engravings. The inventor says :—‘ The ‘ Lancaster 
Serpent Coil’ isa round section of tempered steel, and has 
therefore many advantages over the universally known style, all 
made from a flat section, so that unless very accurately fitted 
the piston becomes to all intents and purposes a solid piston, 





an impossibility with the ‘Serpent,’ as the round coil against 
a flat surface cannot bind but causes a revolving tendency in 








the packing rings. There is no difficulty in putting in; the 
rings being slightly rounded, the round coil slips in with the 
greatest ease.” 
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CONTRACTS OPEN. 


STEEL RECEIVERS FOR COMPRESSED AIR. 


THE work to be executed under this contract includes all the 
work necessary in the construction and delivery at Trinity Buoy 
Wharf, Blackwall, of eighteen steel receivers for compressed air. 
The work is to be executed in accordance with the terms and con- 
ditions of this specification, the draft contract accompanying it, 
and the drawing, which we reproduce. The whole of the plating 
to be of the best quality of Siemens steel, to bear a tensile strain 
of twenty-eight tons per square inch of original area, with a mean 
contraction of not less than 50 per cent. at the point of fracture. 
The contractor is to submit samples of the steel and iron for test 
and approval. The wrought iron to be of fine fibrous quality, to 
bear a tensile strain of twenty-two tons per square inch of original 
area, with a mean contraction of 20 per cent. at the point of frac- 
ture. All rivets to be of steel of a quality equal to that of the 
plates. The cast iron to be of the best tough grey metal, made of 
suitable proportions of Shropshire and Staffordshire iron. 

The receivers are to be 9ft. Sin. long over all, and to have an 
internal diameter of 3ft. 9in. The shells of the receivers are to be 
formed of two plates, as shown. The ends are to be dished to an 
internal radius of 3ft. 9in., as shown, and the edges of all plates 
are to be planed. The receivers are to be double rivetted through- 
out, as shown. The rivet holes are to be drilled in place after 
bending, and when drilled the plates are to be taken apart and the 
burr cleaned off. The rivet Moe to be slightly countersunk from 
the outside. A manhole of the form and dimensions shown on the 
drawing is to be provided; the cover is to be of cast iron, as 
shown, fitted with a wrought iron lifting eye. Tbe manhole joint 
is to be accurately faced and scraped toa true surface. The iron 
feet are to be forged and fitted to the receivers, as shown. Each 
foot is to be rivetted to the receiver, as shown, with three rivets, 





! 
thick, having a coaming round its edge, as shown, is to | 
fitted to the central cylindrical casing, as shown. The 
angle sections for connecting the two halves of the lantern, | 
viz., those running along the bottom, up the cylindrical casing | 
and along the roof, are to form good close joints ; to insure this 
they are to be planed or filed. The upper sill is to be composed of 
angle section 2in. by 2hin. by }in., and a flanged plate jyin. thick 
as shown. The flanged plate is to be rivetted to the roof plating 
with jin. rivets spaced 2in. apart, countersunk and rivetted flush 
on the inside, and snapped outside. The flanged plate and angle 
section to be rivetted together with }in. rivets spaced 2in. apart 
centre to centre, countersunk and rivetted, flush on the inside and 
snapped on the outside, The framing to consist of twelve vertical 
iron standards, and one horizontal gun-metal bar running all round 
as shown. ‘The vertical standards are to be morticed into the sills 
and rivetted as shown. The rafters, eight in number, are to be 
composed of T sections rivetted to the roof plate, with jin. rivets 
spaced 2in. apart centre to centre, rivetted flush on both sides, and 
to be attached to the centre cylindrical casing as shown. The con- 
necting rafter is to be formed of two angles as shown. The roof 
plating is to be in two plates jin. thick. The whole to be rivetted 
together with jin. rivets spaced 2in. apart centre to centre. 

A circular invertor is to be attached to the roof, to be jin. thick 
throughout, and perforated. A circular shield plate is to be fixed 
round the ventilator as shown. The top and bottom edges are to 
be stiffened with l4in. by fin. half-round iron, rivetted with fin. 
rivets, spaced 6in. apart, and countersunk on the outside. A 
throating is to be fixed inside the ventilator to exclude rain, and 
to be attached to the roof plating with jin. rivets, spaced 2in. 
apart asshown. A platform consisting of twelve radiating wrought 


iron brackets bolted to the pedestal, and a jin. circular iron ring 
4ft. Qin. radius, is to be attached to the pedestal of the lantern for 
cleaning the lantern glass. The circular rail to be pinned into the 
brackets and connected as shown. 


Three seats are to be provided 
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COMPRESSED 


and care is to be taken that there is no leakage. 
intended to work ata pressure of 100 Ib. on the square inch, and 
are to be tested by hydraulic pressure to 200 lb. un the square 
inch in the presence of the superintendent. The receivers, 
after being tested and approved, are to be thoroughly 
cleansed and freed from rust; while in this state they are to 
receive two good coats of boiled linseed oil, laid on hot, both 
inside and outside. When the oil has hardened, two good coats 
of pure red and white lead paint are to be applied to the entire 
external and internal surfaces, Before proceeding with the work, 
three test strips, each 12in. long by 4in. wide, are to be cut in the 
presence of the superintendent from the plates for each receiver, 
and to be submitted for test and approval. One test strip of 
wrought iron used for the feet of each receiver is to be submitted 
for test and approval. 

Tenders to be delivered at the Trinity House, on or before Mon- 
day, 12th November, 1888, addressed to the Secretary of the Cor- 
poration of Trinity House, 


FLOATING LIGHTS.—EIGHT-FEET CYLINDRICAL 
LANTERN, 


THE following is from the specification for this work, which in- 
cludes the construction and delivery at Trinity Wharf, Blackwall, 
of three cylindrical lanterns for floating lights. All patterns for 
castings and templates will be furnished to the contractor by the 
Corporation ; these will be delivered to the contractor at the 
Trinity workshops, Blackwall, and when the work is completed 
they are to be returned to the workshops at Blackwall, and in the 
same condition as when received. The steel is to be Siemens’ steel, 
to bear a mean tensile strain of not less than twenty-eight tons 


per square inch, with a contraction of 50 per cent. at point of | 


fracture. The gun-metal is to be in the proportion of fourteen 
ounces of copper to one ounce of tin and one ounce of zinc ; the 
copper, tin, and zinc to be of the best and approved quality. The 
iron and gun-metal castings are to be run solid, free from sand, 
air-holes, and other defects and blemishes, and to be neat, clean, 
smooth, and true. The wrought iron to be of fine fibrous quality, 
to bear a tensile strain of not less than twenty-two tons per square 
inch of original area, with a contraction at fracture of nut less than 
20 per cent. of original area. Samples of all materials are to be 
submitted for test and approval. The contractor is to provide all 
the requisite bolts, nuts, screws, or other fastenings for the proper 
security of the work, although not described in the specification, 
nor shown on the drawings. The threads of all screws to be cut 
true to Whitworth’s standard. The lantern to be cylindrical, 
with a conical roof ; the inside diameter to be 8ft. in the clear 
between the rebates for the glass, with a clear height of 4ft. of 
glass. To be made in halves, and bolted together as shown. 
The whole of the plating is to be jin. thick, with the excep- 
tion of the central cylindrical casing, which is to be ,;in. thick. 
The bottom of the lantern to be made in halves as shown. Con- 
necting angle and T-section stiffeners are to be rivetted to the 
bottom of thelantern. The bottom to be perforated for ventilation, 
and fitted with twelve gun-metal hit-and-miss valves, as shown. 
The pedestal to be made in halves, each half to be formed of one 
plate. The halves are to be connected as shown. Two doors are 
to be formed in the pedestal, of the form and dimension shown, to 
be hung with gun-metal hinges, and fitted with approved gun- 
metal latches. The openings of the doors to be stiffened with 
frames l}in. by jin. thick, as shown, and the top and bottom of 
each doorway is to be stiffened with an angle, 2}in. by 2in., rivetted 
to the inside of the pedestal, as shown. e pedestal to be fitted 
with twelve hit-and-miss valves of galvanised iron, having external 
copper shields, as shown. The lower sill is to be made of angle 
section, 2in. by 24in. by jin., rivetted to the upper edge of the 
pedestal plates, with jin. rivets spaced 2in. apart, flush rivetted on 
the inside and snapped cn the outside. To be 20}in. external 
diameter, made in two plates, and connected at the parting with 
angle section ]#in. by lyin. by jin., and bolted together with }in. 
bolts and nuts spaced 6in. apartas shown. A semicircular channel 
is to be formed, also as shown, for clearing the mast and driving 
pinion and spindle. The casing is to be attached to the bottom 
plating with lfin. by l#in. by jin. angle section. The whole to be 
rivetted together with jin. rivets, spaced 2in. apart centres. The 
upper portion to be attached to the rafters by 2in. by 2in. by in. 
angle section, as shown. A table formed of steel plate fin: 
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AIR RECEIVER. 


The receivers are | 








and fitted into the positions shown, the lower ones to be fixtures 
and the upper one to be movable as shown. ‘The seats are to be 
formed of ,%in. chequered plate. Two circular handrails, each 
Rin. diameter, are to be fixed inside the lantern, one at the level 
of each sill, each to be supported by twelve wrought iron carrying 
brackets with palm ends, attached to the sills with one }in. tapped 
bolt in each palm. Handrails are also to be fitted immediately 
over each door, one on pedestal and one on roof as shown. Sixteen 
wrought iron guide blocks are to be truly fitted to the lantern for 
guiding it on the mast, eight to be fixed at the bottom and eight 
at the top. These guide blocks are to be fitted to template so as 
to insure their fitting the guides on the mast, and will be provided 
and fixed by the Corporation. 

A turn plate, race plate, six vertical and twelve horizontal rollers, 
&c., are to be fixed in the position shown, and in accordance with 
the full-size detail drawing of the same. The turn plate to be of 
cast iron, and the race plate of gun-metal ; to be made in halves 
and bolted together as shown. The race plate to be internally 

ared, having a pitch circle of 25}in. diameter, with 160 teeth 
sin. pitch ; the teeth to be accurately cut and finished. The turn 
and race plates are to be turned, faced, and bored, and the turn 
plate accurately fitted to the centre cylindrical shaft of the lantern, 
to which it is to be secured with ten }in. fine-threaded bolts tapped 
into the cylindrical casing as shown. 

The six external horizontal rollers are to be 2in. and the internal 
ones 3in. in diameter. The vertical coned rolJers are to be 3in. 
in diameter, turned, bored, faced, and bored for lubrication, and to 
be carried as shown. The horizontal rollers to be of gun-metal 
and the vertical ones of steel. The vertical rollers are to be carried 
by turned and fitted centre pins, and brackets attached to a steel 
ring asshown. The ring to be turned, bored, and faced, and to be 
made in halves, fish-jointed and bolted together as shown. The 
centre pins to be hardened and the points to work against hardened 
washers let into the rollers as shown. The pins for carrying the 
horizontal rollers are to be truly fitted and hardened. The gun- 
metal race plate is to have teeth fitted on its upper surface as 
shown, and to be fitted with a gun-metai pinion and spindle as also 
shown. The outer end of the spindle to be fitted with a cast iron 
grooved rope wheel. The outside face of the framing is to be fitted 
with a gun-metal capping for securing the glass, to which it is to 
be secured with jin. gun-metal bolts and nuts, spaced 6in. apart 
centre to centre. The rebates for the glass to be ,;in. in the clear. 

The glazing, although shown on the drawings, is not included in 
this contract. The frames for the glass are to be carefully adjusted 
to a standard template, which will be furnished to the contractor, 
and which is to fit accurately throughout the framing. Two strong 
wronght iron slings for suspending the lantern are to be rivetted to 
the inside of the centre cylindrical shaft as shown. 

The whole of the iron and steel work, with the exception of 
those parts finished bright, is to be thoroughly cleansed from rust, 
and to be coated with boiled linseed oil, and afterwards to receive 
two good coats of red and white lead paint, inside and out. 

Any details not specified or shown on the drawings necessary to 
render the work complete are to be furnished by the contractor 
without extra cost. ‘Tenders to be delivered at the Trinity House, 
London, E.C., on or before Monday, November 12th, 1888, 
— to the Secretary of the Corporation of the Trinity 

ouse. 








THE INSTITUTION OF CIVIL ENGINEERS.—Ordinary meetings: 
Paper to be read with a view to discussion, Tuesday, November 
13th, at 8 p.m., ‘‘Friction Brake Dynamometers,” oy W. Worby 
Beaumont, M. Inst. C.E. At this meeting the medals, premiums, 
and prizes awarded at the close of the last session will be distributed 
by the president. At subsequent ti the following papers 
will be taken :—‘‘The Witham New Outfall Channel and Improve- 
ment Works,” by J. Evelyn Williams, M. Inst. C.E.; ‘‘The Influ- 
ence of Chemical Composition on the Strength of Bessemer Steel 
Tires,” by J. Oliver Arnold, F.C.S. Students’ meetings: Papers 
to be read on the undermentioned Fridays, at 7.30 p.m.:—Novem- 
ber 16th, ‘‘ Experiments on Beams,” by Ed. C. de Segundo, Stud. 
Inst. C.E.; November 30th, ‘‘The Covered Service Reservoir of the 
Southampton Corporation,” by Edwd. T, Hildred, Stud. Inst. C.E.; 
“*On the New High-level Storage Reservoir for the Grand Junction 
Waterworks Company at Hanger Hill, Ealing,” by Herbert Ashley, 
Stud. Inst. C.E.; December 16th, ‘‘The 26-knot Spanish Seupeds 








Boat Ariéte,” by Julian King-Salter, Stud. Inst. C, 


GREAT INTERNATIONAL EXHIBITION, 
BRUSSELS, 1888. 


OFFICIAL REWARDS—BRITISH EMPIRE SECTION, 
Group I. 
Class 1—Education.---J. F, P. Massé, London, silver medal, 


Group I],—LiperaL ARTS. 

Class 2— Printing and allied industries. —Agnew and Sons, 
London and Manchester, diploma of honour ; W. and A, K, John- 
ston, Edinburgh, gold medal; A, Fraser, Edinburgh, silver medal ; 
E. Totty (Liverpool Printing Company, Limited), Liverpool, bronze 
medal, 

Class 4—Books and allied industries. —British and Foreign Bible 
Society, London, diploma of honour. 

Class 5— Paper-making and stationery.—B. 5. Cohen, London, 
gold medal; B. S. Cohen, London, bronze medal; De Leon, 
Maurice, and Co., Liverpool, diploma. 

Class 6— Decorative art.—Jobn Lynn, Larne, silver medal ; H. G, 
Cochrane-Patrick, Beith, N.B., bronze medal. 

Class 7—Topography, &e.—W. and A. K. Johnston, Edinburgh, 
gold medal. 

Class 8—Scientific instruments, &e.—Gillett and Co., Croydon, 
silver medal ; J, Lovibond, Salisbury, bronze medal. 

Class 9 — Photography and its applications.—West and Sons, 
Southsea, gold medal ; Lee Bapty, London, silver medal ; C. Nor- 
man, Tunbridge Wells, silver medal; Sands and Hunter, London, 
silver medal ; York and Sons, London, bronze medal. 

Class 10—Musical instruments, &c.—Augener and Co., London, 
gold medal; Harrington and Co., Coventry, gold medal ; Dunn 
and Davidson, Edinburgh, bronze medal. 

Class 11— Hygiene, medicine, surgery, &c.—George Jennings, 
London, diploma of honour ; Jacob Barstow and Sons, Pontefract, 
gold medal; Maignen’s Filter Company, London, gold medal ; 
Godfrey and Cook, London, silver medal. 


sROUP JLL,—INDUSTRIAL ARTS. 

Class 12—Furniture, &c.—Graham and Biddle, London, diploma 
of honour; George Jennings, London, diploma of honour ; For- 
rester and Son, Longton, special prize ; J. Harrington, Coventry, 
special prize; H. R, Justice, London, special prize; Rottman, 
Strome, and Co., London, special prize; B. Hembry and Co., 
London, gold medal; Rottman, Strome, and Co., London, 
gold medal; W. Harding, silver medal; John Mallabone, 
London, silver medal; Mawe and Co., London, silver medal ; 
T. Murdoch and Son, Edinburgh, silver medals ; Rylands and Sons, 
Limited, Manchester, &c., silver medal ; B, Edgington and Co., 
London, bronze medal. 

Class 13—Pottery, glass, &c.— Edward Brooke and Sons, Hudders- 
field, silver medal; Brown-Westhead, Moore, and Co., Stoke, 
silver medal; Forrester and Sons, Longton, silver medal ; Scott 
Hayward and Co., Manchester, diploma. 

Class 14—Ornamental Metal Work,—Chubb and Sons, London, 
gold medal; J. Harrington, Coventry, silver medal. 

Class 15—Jewellery, watches, clocks, &c,—Gillett and Co., Croydon, 
gold medal ; Scott, Hayward, and Co., Manchester, silver medal ; 
J. Goggin, Dublin, bronze medal; J. L. Jazowski, Liverpool, 
bronze medal; Sarno, London, bronze medal; Proctor and Co., 
London, diploma. 

Class 16—Cutlery and small arms.—J. Haywood and Co., Shef- 
ficld, diploma of honour; J. Morton, London, gold medal; Atkin- 
we ge Sheffield, silver medal] ; A. Wellman, Manchester, bronze 
medal. 

Class 17—Heating and ventilation.—G, Jennings, London, silver 
medal; H. R. Justice, London, silver medal; Marsh, Greenall and 
Co., Manchester, diploma; C. Wilson, Leeds, diploma. 

Class 18—Lighting.—J. Stott and Co., Oldham, special prize ; 
Doty Lighting Corporation, Limited, London, gold medal ; Fourness 
Regenerative Lamp Company, Manchester, gold medal; Wenbam 
Company, Limited, London, gold medal; Doty Lighting Corpora- 
tion, Limited, London, silver medal; Marsh and Greenall Lamp 
Company, Manchester, diploma; Pike, London, diploma, 


Group 1V,—CLoTHING, &c, 

Class 19— Weaving, materials, processes, and products.—Rylands 
and Sons, Manchester, prix d'honneur; Apperly, Curtis and Co., 
Stroud, dipioma of honour; Dunbar, McMaster and Co., Gilford, 
diploma of honour; Geo, Hodgson, Bradford, diploma of honour ; 
Wn. Holland and Sons, Manchester, diploma of honour; Rylands 
and Sons, Limited, Manchester, diploma of honour; Armitage 
Bros., Huddersfield, gold medal; Henry Ashworth, Bolton, gold 
medal; J. Chadwick and Bro., Bolton, gold medal ; Island Spinning 
Company, Limited, Lisburn, gold medal; Geo, Lee and Sons, 
Wakefield, gold medal ; Thomson and Sons, Limited, Huddersfield, 
gold medal; Wilson Bros,, Todmorden, gold medal; D. C. Apperly 
and Co., London, silver medal; Howell and James, London, silver 
medal; Wilson and Co., Barnsley, silver medal; Humphreys and 
Thomas, Narberth, bronze medal; White Abbey Flax Spinning 
Company, Limited, Belfast, bronze medal. 

Class 20—Clothing, toilet, dc.—G. B. Kent and Sons (member of 
the jury), London, hors concours; W. Avery and Sons, Redditch, 
gold medal; Howe Machine Company, Glasgow, gold medal; 
Rylands and Sons, Limited, Manchester, &c., gold medal; Wm. 
Jackson, London, silver medal; Millward and Sons, Redditch, 
silver medal ; North British Rubber Company, Edinburgh, silver 
medal; W. R. Tilbury and Co., Hackney, silver medal; Whitaker 
and Co., London, silver medal; A. A. Davis, London, bronze medal ; 
Howell and James, London, bronze medal; John Knight, Farnham, 
bronze medal. 

Group V. 

Class 21—Mining.— Bickford, Smith and Co., Tuckingmill, gold 

medal; Gates Ironworks, London, gold medal. 


Grove VI.—-METALLURGY. 

Class 22—Chubb and Sons, London, diploma of honour; Leeds 
Forge Company, Limited, Leeds, diploma of honour; Harrison, 
Ainslie and Co., Ulverston, gold medal; 8. Chatwood, Bolton, 
bronze medal. 

Grovur VIL.—AGRICULTURE, &c. 

Class 23—Agriculture.—Indian Tea Association, London, gold 
medal; Levante Cigarette Company, London, gold medal; Ceylon 
Tea Planters’ Association, London, gold medal; Shand, Haldane 
and Co., London, gold medal; Myers and Co., London, silver 
medal; Smith and Paget, Keighley, silver medal; Roberts and Co., 
Coconada, bronze medal, 

Class 23bis—Wines.—J. E. Holden, 
diploma of honour, 

Class 25 —Sylviculture.—L. Amette and Co., London, gold medal ; 
Burt, Bolton, and Haywood, London, silver medal; John Knight, 
Farnham, bronze medal. 


“De Lossy,” London, 


Group 1X.—Foop anp Drinks. 
lass 26—Brewing.—Salt and Co., Burton, diploma of honour ; 
Plunkett Bros,, Dublin, gold medal; A. Shanks and Sons, Arbroath, 
silver medal. 

Class 27—Distillery.—C. Kinloch and Co., London, diploma of 
honour; J. Stewart, Edinburgh, gold medal; Dewar, Perth, silver 
medal. 

Class 28—Milling and baking.—Drew and Sons, London, gold 
medal; Spratt’s Patent, London, gold medal; Freeman and 
Hildiard, Late, silver medal; Hannay and Co., Manchester 
silver medal; RK. Parkinson and Sons, Burnley, silver medal, 

Class 29—Sugar, d&c.—A. Shanks and Sons, Arbroath, silver 
medal. 

Class 42—Preserved provisions, —S. Chivers and Sons, Cambridge, 
silver medal; Duncan Macgregor, Edinburgh, silver medal ; Sydney 























Nov. 9, 1888. 


THE ENGINEER. 


399 











—_—_—— 


CONTRACTS 


SIR JAMES. N. DOUGLASS, M. INST. C.E., ENGINEER, 











lyn 
a > 


Witt ize 
Vrer 








tA 





WZ 





=>. 
&Z 
Cies : 















































(For description see page 398.) 


OPEN.—EIGHT-FEET CYLINDRICAL LANTERNS. 








517} 
RSS 
aS 


























' 
ttf fry 
tty, “ 
- ad 


SLED py 


Wiss 


RED ta ae SSH 
WAVWANV 


+s ee 
CPO 

















. 
. <= 


a a 
Swtle: die sill 


p 
z//) 


LW? 





i” 


| Section on line CD. 















































Labatt 
Section on ine A.B 
on Plan 


ts 














erst 
s* 
PY 


salah The Engineer’ 


























“4 
a 





2 | Ut 
“= bolle of Tanlern, 


12498 


= SEF: nti et 
= ¥ Jcecce: 


sah. 


Eencie Th =: 
RT a — ‘seoee ny 
i 


xed 


a2 


Guide Blocks Ta be. 












































Three of these a8 
shown at A 


Detauls of 




















screws for Race 


















































wheel 





J Swan Bing 






















400 


THE ENGINEER. 





Nov. 9, 1888, 











Meat Preserving Company, London, silver medal; J. H. Vavasseur 
and Co., Uxbridge, bronze medal. 


Group X.—Vartovus Propucts, &ec. 

Class 30—Tanning.—Miller’s Tanning Extract Company, Limited, 
London, gold medal. 

Class 31—Oiuls. — J. H. Vavasseur and Co., Uxbridge, bronze 
medal. 

Class 32—Sporting.—Spratt’s Patent, London, diploma of honour. 

Class 33—Carriages and hurness.—C. S. Windover and Co., 
Limited, London, diploma of honour ; Anti-Galling Saddle Com- 
pany, Limited, Basingstoke, goli medal; Linley and Biggs, London, 
gold medal ; W. Fox, Leeds, silver medal; Guerden, London, silver 
medal ; Howe Machine Company, Glasgow, silver medal ; J. C. 
Windover and Co., Manchester, silver medal; Baron Thornton, 
London, diploma. 

Class 34 — Chemistry. —Bush and Co. (member of the jury), 
London, hors concours ; B. S. Cohen, London, diploma of honour ; 
J. Gosnell and Co., London, diploma of honour; C. T. Brock and 
Co., London, gold medal; Burroughs, Welcome and Co. (collection), 
London, gold medal; J. Corbett, M.P., Stoke Prior, gold medal ; 
Cresswell Brothers, London, gold medal; E. Rimmell, London, 
gold medal ; John Bond, London, silver medal ; F. S. Cleaver and 
Sons, London, silver medal ; Crown Perfumery Company, London, 
silver medal; O’Brien, Dublin, silver medal; Puckeridge and 
Nephew, London, silver medal; Hydroleine Company, London, 
bronze medal ; Sardou and Co., London, bronze medal. 

Class 35—Pharmacy.—Burroughs, Welcome and Co., London, 
gold medal; Cheesebrough Manufacturing Company, London, 
gold medal. 


Group XI.—MECHANICAL INDUSTRY AND HoME Work. 


Class 37—Mechanical processes and tools.—Bratby and Hinchliffe, 
Manchester, silver eH 28 W. D. Godson, London, silver medal ; 
D. Moseley and Sons, Manchester, silver medal; J. Parkinson, 
Bradford, silver medal ; Smith and Paget, Keighley, silver medal ; 
Stevens and Sons, London, silver medal ; Shanks and Son, Arbroath, 
bronze medal. 

Class 38-—-Steam engines and boilers.—Shanks and Son, Arbroath, 
special prize ; Ruston Proctor and Co., Lincoln, two gold medals ; 
Westinghouse Company, London, gold medal. 

Class 48—Home work.—H. G. Cochrane-Patrick, Beith, N.B., 
bronze medal ; John Jacques, London, bronze medal. 

Group XII. 

Class 39—Railiray work and materials.—Leeds Forge Company, 
Limited, Leeds, special prize ; Saxby and Farmer, London, special 
prize. 

Group XUII.—Civit ENGINEERING AND ARCHITECTURE. 

Class 40—Civil engineering.—Chubb and Sons, London, diploma 
of honour; E. Brooke and Son, Huddersfield, gold medal; J. 
Lowood Grayson, Sheffield, gold medal ; Pen-yr-Orsedd Company, 
Limited, Nantle, gold medal ; Silica Firebrick Company, Sheffield, 
gold medal; P. 8. Justice, London, gold medal ; Glenboig Union 
Fire Clay Company, Glasgow, silver medal; King and Smith, 
Weedon, silver medal; G. H. Skelsey, Hull, silver medal ; Titan- 
crete Company, Manchester, silver medal; Transparent Wire- 
wove Roofing Company, London, silver medal ; Engert and Rolfe, 
London, bronze medal; S. Elliott, Newbury, bronze medal ; 
Hitchens Fireproof Plastering Company, London, bronze medal ; 
Iron and Steel Fencing Company, Limited, Glasgow, bronze medal. 

Class 50 — Ornamental buildings. —Ter Elst Brick Company, 
London and Duffel, special prize. 

Group XIV. 

Class 41—Military art.—Captain Tomkins, London, special prize; 
B. Edgington and Co., London, diploma of honour ; Nordenfeldt 
Gun and Ammunition Company, London, gold medal. 


Group XV.—NAVIGATION AND FISHERY. 

Class 44 — Navigation. —W. Denny, Brothers, Dumbarton, 
diploma of honour; Leeds Forge Company, Limited, Leeds, diploma 
of honour ; C. T. Brock and Co., London, gold medal ; Chubb and 
Sons, London, gold medal; Great Eastern Railway Company, 
London, gold medal ; Hawthorn and Co., Leith, gold medal ; Swan 
and Hunter, Newcastle, silver medal ; R. J. Turk, Kingston-on- 
Thames, silver medal. 

Class 46—Fishery.—G. Little, London, gold medal. 


Group XVI.—Lire Savinc. 





Class 45.—Merryweather and Sons, London, diploma of honour; | 


Chubb and Sons, London, gold medal; W. Jackson, London, gold 
medal ; G. Jennings, London, silver medal. 
Group XVIL 

Class 47 — Electricity. — Anglo-American Brush Corporation, 
Limited, London, diploma of honour ; Electric Power Storage Com- 
pany, Limited, London, gold medal. 

Extra Cass. 

Class 54—Ied Cross.—Captain Tomkins, London, diploma of 
honour ; Alfred Hornby, Richmond, bronze medal; W. Jackson, 
London, bronze medal. 

(Signed) G. L. Tomkrns, Secretary. 
(Siyned 5. Lee Barry, Commissioner-Ceneral. 

Brussels, November Ist, 1888. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Alexander Wilson, fleet engi- 
neer, John Richardson, John B. Butcher, C. F. B. Pendleton (pro- 
bationary), Henry Wall (probationary), assistant engineers, to the 
Hecla, all to date November 6th ; Charles F. Jordan (probationary), 
assistant engineer, to the Active; Thomas C. Morris, acting 
assistant engineer, to the Amphion; Herbert W. Harris, acting 
assistant engineer, to the Rover; and Frederick G. Dawson, acting 
assistant engineer, to the Tamar, all to date October 31st. 

THE RoyaL AGRICULTURAL Socrety.—Rumour states that it 
has been decided not to hold any trials of agricultural machinery 
at the Jubilee Exhibition of the Society to be held next June, in 
Windsor Great Park, under the presidency of her Majesty the 
Queen. The final settlement of the regulations for the implement 
department of the Exhibition will not take place for another month, 
consequently we cannot speak positively, but it is understood that 
the date of closing of the entries will remain as usual—viz.,, April 
Ist. Post entries of agricultural articles will, for the first time, 
be accepted for a few days later—viz., up to April 6th. This, 
if true, is a concession which will be appreciated by those who 
from forgetfulness of the date have in former years been excluded 
from exhibiting in consequence of their applications having arrived 
too late. A further and more important concession has, it is 
said, been made by the abolition in ordinary cases of the irritating 
charges for printing the descriptions of exhibits in the Implement 
Catalogue. This charge was first imposed in 1873, and has been 
a fertile source of annoyance ever since; and the Council may rest 
assured that any monetary loss incurred by its abolition will be more 
than compensated by the greater goodwill of exhibitors, who go 
to great expense in order to make effective displays of machinery 
and implements at their stands at agricultural shows. Under 
the new regulations, the allotment of a certain amount of space 
will, we understand, include the right to a proportionate 
number of free lines in the catalogue. To check unnecessary en- 
largement of the book, a charge of 6d. per line will be levied on 
all lines over the number allowed ; but it should not be difficult 
for an exhibitor to give in the printing space allowed a description 
of his exhibits sufficiently detailed for ordinary purposes, and if he 
requires additional space for lauding his wares, 25s, a page is not 
an extravagant price to pay for what then becomes in effect a trade 
advertisement. 





THE FRICTION BRAKE DYNAMOMETERS AT 
THE NEWCASTLE ENGINE TRIALS. 


Tue Journal of the Royal Agricultural pony vol. 
xlviii., just issued, contains, beside the report on the hay 
and straw press trials, by Mr. D. Pidgeon, Assoc. Inst. 
C.E., amemorandum by Mr. W. Anderson, M. Inst. C.E., 
on the Newcastle engine trials. Mr. Anderson first 
refers to the evaporation results given in the report of last 
year’s trials, and then deals with the brake question. He 
says :— 

There has been a good deal of controversy in the engineering 
papers respecting the action of the Society's brakes fitted with 
Appold’s automatic adjusting levers. It appears that both Mr. 
Appold and Mr. C. E. Amos were aware of the effect which the 
pull upon the upper end of the adjusting levers has on the power 
developed on the brake; they do not seem, however, to have 
attached any importance to it, or to have made any corrections in 
respect of such error in the trials recorded in the Journal. The 
late Mr. Rich, who conducted most of the brake experiments after 
the retirement of Mr. J. C. Amos, was well aware of the possible 
source of inaccuracy, but he was of opinion that it was insignificant, 
or, at all events, not serious enough to affect the comparative 
results, which it was the main object of the trials to obtain. The 
point was not lost sight of when it became necessary to decide 
upon the mode of conducting the Newcastle trials. It was con- 
sidered important that those trials should be carried out as nearly 
as possible in the same manner as those at Cardiff, and with the 
same instruments, in order that a comparison might be made which 
would indicate the advan or otherwise, of the compound 
system. It might be argued that if the sources of error were 
known, arrangements might have been made for measuring the pull 
on the ends of the adjusting levers, and obtaining in that way the 
means of making corrections if any were required. But any such 
attempt would have involved an important change in the brakes— 
that is to say, the points of suspension of the levers would have had 
to be made dort ag verted of fixed, and the brakes would conse- 
quently not have been the same as those used at Cardiff. The 
importance of precise similarity is, in the eyes of the competitors, 
very great, a fact which is illustrated by the circumstance that 
Messrs. McLaren were not content to be tried on a brake exactly 
similar to that assigned to Messrs. Davey, Paxman, and Co., but 
they wished to be run upon the very same instrument. Had time 


permitted, I should certainly have preferred to run all the engines | 


on the same brake. The pull upon the upper ends of the adjust- 
ing levers depends upon two things—first, upon the load sus- 
pended to the brake strap ; and secondly, upon the mode of lubri- 
cation of the strap and wheel, because upon this depends the 
tightness of the strap. 


lubrication, the strap does not come into actual contact with the 
whole circumference of the brake wheel. There is no appreciable 


variation of stress at the points of attachment of the brake strap | 


to the adjusting levers, in consequence of variations in the load ; 
the brake strap does not press against the lower half of the wheel 
at all, and hence the levers are inoperative--that is to say, the 
swing of the lower ends will not alter the tightness of the strap, 
and there is consequently no pressure at their fixed ends caused by 
the load. When the lubrication is very good and the coefficient of 


friction is consequently small, the brake strap has to be tighter | 
‘lubrication is inferior and the coefficient of friction | 
large, and the pressure on the fixed ends of the peonteny Sorte 


than when the 


increases in proportion. As soon as the strap begins to all 
round the wheel, the pull on the upper ends of the adjusting 
levers begins to increase proportionately to the load added. This 
= will have the effect of reducing the amount of the load on the 

rake by the amount of such pull reduced, in the ratio of the dis- 
tance of the fixed ends of the levers from the centre of the brake 
shaft to the distance of the point of suspension of the load from 
the same place. Iam indebted to my partner, Mr. Wm. Dickin- 
son, for the following investigation into the theory of the brakes-— 


Let W = Load on brake strap. 


», T, Ty = Tensions just above and below the points of suspen- 
sion of W. 

», T2T; = Tensions at two ends C and D of strap connected to 
lower ends of compensating levers, 








Let P = Pullon yd ends of these levers, 
», @,@ = Radii of brake strap and wheel respectively. 
» OD=d4CD=hb,and0E=c. 
» F, = Friction of A BC. 
» F, = Friction of A D, and F = total friction of brake 


strap. 

The portion A B C of the brake strap is kept in equilibrium by 
the tensions T, and T, at its ends, the friction exerted on it by the 
wheel and by its own weight. This gives, taking moments 
about O— 

T,a=T,OM + F, a + moment of weight of A BC, 
Considering the portions A D in the same way, 
T, ON = T,a + F, a’ - moment of weight of A D. 
Adding these two equations, we get 
Tja+T,;0 N=T, OM + Tya + (F, + F,) a’ + difference of 
moments of weights A BC and A D. 
But the moment of weight A BC = moment of weight of AD, 
because the strap is accurately balanced. 
- (T; - Tj)a = T,OM —- T,ON + Fa’. 
Now O M = 0 Csine 0 CM = (d - })) sine O 
and 0 N = ODsineO DN = dsine OD 
and T, - T, = W. 
Substituting these values in the above equation we get 
Wa=T,(d —b)sineOCM —- T,dsineODN + Fa’. 
= d[T,sineOC M—T;sineODN]-1T, sineOCM + Fa’. 
But, because the lever is in equilibrium, considering the forces at 
right angles to it, 
T,sine OC M = P + T, sine ODN 
or P = T, sine OC M - T, sine O DN, 


CM 
N 





And by taking moments about D of all the forces acting on the 


levers 
; DE x P=CDsineOCM.T, 
or (d —c) P = b T, sine OC M. 


Substituting these two relations in the above equation we get 


Wa=dP-(d-c)P+Fa 
Wa=cP+Fd 
wp 


or W - P= 
a a 

That is to say, in order to get the effective value of W, the pull at 

E diminished in the ratio of c to a must be deducted. 

This result agrees with the principle that the external forces 
acting on the system should balance. Since it is at rest and the 
tensions are internal forces, the Load, the Pull at E, and the Fric- 
tion are the only external forces that have to be considered, as the 
point of support is in the centre of gravity of the strap. 

This gives, at once, by taking moments about O, 

aW=cP+Fda 
as before. Also because 
— )T, sine OCM 


» 

. d-c ; 
it follows that P depends upon the tension of the strap and upon 
the proportion which C D bears to the whole length of the lever, 
Now the tension of the strap depends upon the lubrication, hence 
the more efficient that is, the greater will be the inaccuracy of 
the brake. 

It is evident that in order to determine the probable amount of 
error in the Cardiff and Newcastle trials, the pull upon the upper 
ends of the levers must be ascertained when the brakes are running 
under exactly the same conditions as to power, speed, temperature 
of air, and lubrication. It would be im ible to secure all these 
conditions, and I have consequently made no attempt to repeat the 
trials. I have, however, satisfied myself by experiment that when 
the lubrication is constant, the pull on the upper ends of the 
levers always bears a constant ratio to the load on the brake. 

The amount of error due to the Appold arrangement is, | 





| believe, not great for moderate powers, and Messrs. McLaren have 
| given me the means of ppg ond this opinion. Feeling dissatisfied 
| with the results obtained at Newcastle, they requested Mr. Halpin 
|and Professor Barr to repeat the trials with their compound 
| engine, and for this ~~ they used two brakes, one designed 
| by Mr. Halpin, and the other constructed on the same principle as 
| those used by the Society. Messrs. Halpin and Barr’s report was 
published in THE ENGINEER of December 2nd, 1887, and indicates 
| that considerable pains were taken to make the trials as accurate as 
| possible. 

| The following table gives the results obtained by Messrs, 
| McLaren, and at the Newcastle trials of the Society: — 


With a given weight of strap, and up to a | 
certain tension, the amount of which depends upon the mode of | 


Messrs. McLaren's Trial. 








‘oan RABE. 
} Halpin’s mnie sete Trial, 
biake. | RAS.E 
Indicated horse-power .. 23°7 22-2 Sere 
Brake horse-power .. 20°2 19:1 20°77 
Coal per brake H.P. per hour ae) | 2°14 2°267 
Water supplied per brake H.P. 
| perhour.. .. .. .. .«. 22°1 22 21°53 
| Mechanical efficiency 85 | “86 86 


It will be seen that the figures agree very closely: hence we are 
bound to assume that the experiments at Newcastle were substan- 
tially accurate, or that Messrs. Halpin and Barr have erred to the 
same extent as we are supposed to have done. 

Nevertheless, as there is an undoubted source of error in the 
Society’s brakes, I recommend that in future trials the Appold 
levers be dispensed with, or some other form of measuring instru- 
ment be adopted. Impro ts in instruments devised for mea- 
suring power are going on constantly, and it would therefore be 
unwise to fix on any particular form till the necessity for making a 
selection arises, 











Krno’s COLLEGE ENGINEERING SocreTy.—At a general meeting 
| of this Society, held on October 30th, Mr. C. Mittlehausen read a 
| paper on “The Maxim Gun.” The author commenced by briefly 
referring to the new automatic and semi-automatic three and six- 
pounders now being introduced, but he took as his type the auto- 
matic “45 calibre—kindly lent for the occasion by the Maxim 
Company—and showed, by means of diagrams and models, how 
the violent rectilinear motiun from the energy of the recoil is 
utilised for working the gun, by converting it into a steady rotary 
motion by means of a crank, which causes a shaft to rotate in one 
direction, the counter movement being obtained by means of a 
spiral spring. This crank shaft works the loading and firing 
mechanism, the essential parts of which are contained in a small 
breech bolt, which, being furnished in duplicate, can be replaced 
in a few moments in case of accident. He also contended that the 
automatic system alone could be relied on for preventing 
“jamming” from ‘‘hang-fire cartridges,” whilst a mechanical, as 
opposed to a gravitation feed prevented jamming when the gun 
was fired at a great elevation and with extreme rapidity. He also 
believed that the single barrel system, in conjunction with the 
water jacket, accounted for the singularly accurate firing, and the 
consequent economy of ammunition, which the Maxim gun 
displayed at the different trials he cited. 

THE PHONOGRAPH.—A lecture on Edison’s phonograph was 
delivered on Wednesday night, 7th November, by Professor Archi- 
bald, at the Inventors’ Institution, Chancery-lane, in which, after 
a short explanation of the in which sound acts by the vibra- 
tion of the surrounding medium, he gave a description of Edison's 
latest instrument, which has lately come over from America, This 
machine has a great many improvements on the inventor's origina! 
form of phonograph, among which may be mentioned that, instead 
of using tinfoil as the substance to receive the impressions from 
the vibrating needle, a cylinder of carefully prepared wax has been 
substituted ; this gives many advantages to the instrument: in 
the first place, the wax cylinder can be removed from the machine 
with ease without suffering the slightest damage, it can be replaced 
and used a great number of times with one phonogram on it, and 
when this one is no longer needed, by a little adjustment a scraper 
is brought against the wax surface, and, the drum being made tv 
revolve, the whole of the indented surface is turned off, and 
a new one, fit to receive a new set of impressions, is expos d- 
The same thing can then be done again for a great number 
of times. Mr. Edison also mal-es prepared wax paper which 
can be sent in an ordinary postage envelope without being 
damaged. This instrument is also fitted with an electric motor for 
working the traversing screws and an electric governor which 
controls the speed of the motor. It can be stopped at any word or: 
in the middle of any word instantly, and can be made to repeat. 
itself as often as required. It is fitted with a number of rubber: 
tubes, so that several persons can hear it at the same time, and 
when used thus the imitation of the original sound is perfect. It 
is fitted with a species of speaking trumpet, so that all the members 
in a room may hear it at the same time, but it is not intended to 
work thus, and except with very loud sounds, such as a brass band, 
shouting or very loud speaking, examples which were practically 
tried with very results, it does not work satisfactorily. Prof. 
Archibald mentioned, however, that Edison is sending over another 
instrument specially designed for such purposes. Prof. Archibald 
— very highly of Edison’s perseverance and ingenuity in the 
esign and construction of the phonograph. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


Tue chief ‘nfluences affecting the iron market continue to be 
the dear prics of fuel, the marked strength of the pig market, and 
the demands of the ironworkers for increased wages. It has been 
a long time since coal prices were so strong as now, and since 
colliery owners exhibited so little desire to cultivate trade. Iron- 
masters have now almost to regard it as a favour to get their boats 
filled, and prices are running up so rapidly as to quite surprise 
consumers ‘“okes are also very dear. Under these circumstances 
it is not surprising that prices of iron should be very stitt in all 
cases, except where makers are short of orders, and such instances 
are the exception. 

This week the ironworkers have handed in formal notice to the 
Iron Trade Wages Board for a reconsideration of the last w 
settlement, No definit t is claimed, but it is fully under- 
stood that when the Board meets, the men will prefer a claim for 
74 per cent. advance, as an addition to the 5 per cent. recently 
awarded them under arbitration. The determination of the 
Cleveland ironworkers to adhere to their demand for the full 10 
yer cent. rive strengthens the hands of the Staffordshire men. 

fore the ovse of the latter is decided, it is anticipated that the 
result of the North of England arbitration will be known. 

Ironmasters to-day in Birmingham characterised the men’s 
demands as wholly unjustified by the state of trade. It is a 
circumstance of — force that at the present time ironmasters 
have upon their books orders for months forward, in some cases up 
to next Midsummer, which were accepted at the old minimum 
prices. Upon inquiry, it is surprising to find what a large extent 
of work of this sort is in hand at the rolling mills. The advanced 
prices which have of late been declared have, as regards much of 
the business doing, been hardly better than nominal, buyers 
declining to give out orders at any such rates. The men, of course, 
will be difficult to convince of this, but its accuracy admits of no 
question in the minds of those who are well acquainted with what 
is going on in the iron trade at the present time. 

Current orders at the finished ironworks are not so vigorous as 
would occur were ironmasters less persuaded of the necessity of 
obtaining upon new business the advanced rates as far as is at all 
possible, Nevertheless there is abundant work for the operatives ; 
indeed, the demand for men rather exceeds the supply, particu- 
larly as regards labour in the forges. 

e increased cost of production is keenly felt by such of the 
list houses as have not joined in the pen advance, but they are 
adhering to their determination, and in some cases are fortified in 
their policy by the receipt of increased orders, Messrs, Barrow 
continue to quote £7 per ton for marked bars, as against £7 10s. 
for most of the other leading brands, and £8 2s, 6d. for Lord 
Dudley's iron, Australia is an active market just now for branded 
iron. Second quality bars are £6 10s.; unmarked bars are to be 
had from £5 5s. upwards, 

Buyers of gas tube strip are mostly well bought forward at prices 
not, generally speaking, much beyond £5, Some of the large 
consuming companies boast that they have supplied themselves for 
six months forward on these terms. Makers are hardly prepared 
to admit the truth of this, and for new business they quote prices 
firm at £5 7s, 6d. per ton. 

Enquiries were on the market to-day for merchant sheets for 
export in good qualities to Russia, India, and other shipping 
markets. Ironmasters were not eager to get hold of the orders, 
since they have other work on hand which pays better, and execu- 
tion of shipping orders is pressed for so rapidly that the work 
entails a good deal of anxiety. Orders for galvanising iron are 
much more remunerative, and, of the two, involve less worry. 
Galvanising singles are quoted to-day £6 15s, ; doubles, £7 to £7 5s. ; 
and lattens, £8 to £8 5s. 

The Earl of Dudley is in receipt of some valuable Government 
contracts, which are nowin progress at the Round Oak Works. They 
are principally for Admiralty purposes. The Lilleshall Iron Com- 

ny, Shropsbire, also holds heavy bargains from the British and 

igyptian Governments. The Regent Ironworks, Bilston, have 
within the past week been put upon full time, a circumstance not 
recorded there for several years past. 

A unique order has been executed at the Manor Ironworks, 
Bilston, of Messrs, Stephen Thompson and Co,, where six samples 
of thin sheets have been rolled, to be used in scroll form for en- 
graving thereon addresses to be presented to Mr. Gladstone as 
mementoes of his visit to the Black Country this week. 

The short supply of Midland pigs, which has been an important 
feature of the market for the past fortnight or more, is hardly so 
apparent this week in consequence of the supply of coal and cokes 
to the Midland furnaces having been resumed. Not all the furnaces, 
however, are in this satisfactory case, since the strike, which is still 
going on at some of the Yorkshire collieries, interferes with fuel 
supplies to some of the smelters, The market certainly rules very 
strong, and as regards price sellers have it all their own way. 

Deliveries of Midlan piss are much more tardy than suits con- 
sumers’ convenience, and makers’ agents have constantly to assume 
the apologetic vein. In the present exceptional condition of the 
market prices are largely nominal, but they may be quoted as 
42s. 6d. for Derbyshires and 44s, Lincolns, with other sorts in pro- 
portion. Best forge hematites from the West Coast are 54s., and 
foundry descriptions are ls., 2s,, and 3s, extra, according to 
number, Staffordshire pigs are strong at 33s, 9d. to 35s., and 
best 80s, 

Steel blooms, billets, and slabs are being ordered at a rate which 
keeps the local works fairly busy, and somewhat stronger prices 
are being generally obtained. 

The augmentations in the prices of raw material and in the cost 

of labour have not as yet led to any further addition to the prices 
of metal manufacturers, Indeed, some makers complain of the 
difficulty of realising the advances already declared, and assert 
that their imposition is appreciably retarding business, In the 
shipping department orders are arriving in somewhat heavy lines 
from the Northern ta markets, whose ports will soon be 
closed for the winter. In individual trades, the engineers and 
machinists are among the best employed, and some of the con- 
structive ironwork people are likewise doing a good trade. The 
cable, anchor, and heavy chain makers are also well engaged. 
Good continental orders are in hand for machinery and tubing. 
The Government is taking regular deliveries of quick-firing ammu- 
nition for the service of machine guns. 
_ With South America a large and valuable trade is just now doing 
in machinery of nearly all descriptions. Steam engines, pumps 
for irrigation and drainage work, machinery for sugar plantations 
and cotton factories, implements for land cultivation and the har- 
vesting of crops, &c., are the classes of mechanism most in demand 
just now from Birmingham and South Staffordshire engineers, 

A good contract has just been placed in the district for 1400 
tons of ironwork for the interior fitting of a produce market 
abroad, and the prices quoted have evidenced a good deal of com- 
petition among makers. 

The rumour that the Copper Syndicate would shortly reduce 
prices in order to stimulate consumption is practically contradicted 
this week, considerably to the concern of some Birmingham manu- 
facturers, by the increase of best brands of best selected to £85 
per ton, It is somewhat difficult to forecast the probable effect of 
this advance upon the engineering and hardware industries. 
Spelter is somewhat weaker, a matter of some importance to 
makers of galvanised roofing work. Silesian ordinary is £18 15s, 
to £18 17s. 6d. per ton. Straits tin is £102 2s. 6d. to £102 5s.; 
English ingots, £104, 

An important ste 
drainage of the South 





has been taken this week concerning the 
Staffordshire coal mines. At the triennial 


election of commissioners in Wolverhampton all the retiring ten 
commissioners have been rejected and their seats have been taken 


by new commissioners, the nominees of the Ratepayers’ Protection 


—— These new members are put upon the to oppose 
the policy of the present commissioners, who —— to apply to 
Parliament for a new Act giving them inc rating oe 

ing the 


All the —— colliery owners in South Staffordshire, inclu 
Earl of Dudley, the Earl of Dartmouth, the Earl of Bradford, Lord 
Hatherton, Lord Lyttelton, the Patent Shaft and Axletree Com- 

ny, and others recorded their votes in favour of the new members. 
Te is now altogether — that the proposed new Bill will be 
quashed so soon as the time comes for the vote to be taken upon it. 
The bondholders, to whom the Commission owes something like 
£500,000, have just secured the sanction of Mr. Justice Chitty to 
the appointment of a receiver and manager of the Commission in 
their interests. This functionary is to take charge of the credit 
moneys of the Commission, At the meeting of that y at Wolver- 
hampton on Wednesday, the engineer for the Tipton district 
recommended the supplementing of the present pumping plant by 
the addition of several new engines, and also the construction of a 
number of new levels. Sanction was given to the mineowners in 
the Bilston district to use the Bradley engine in the drainage of 
the district at their own expense. The mineowners intend to drive 
a level at a cost of £300, 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—During the last few weeks there has been a tolerably 
large amount of buying going on, and in many cases consumers 
have been steadily covering their requirements for the first three or 
six months of next year. This is now slackening off, but there are 
still considerable rage in the market, and a very fair business 
doing a principal difficulty now seems to be that 
makers are so fully sold that, except at prices which consumers do 
not care to pay, there is very little iron to be got, and business is 
being restricted just at present, perbaps, quite as much from the 
cause above stated as from any other. The tone of the market all 
through continues strong and healthy, and neither in pig nor in 
finished iron is there any indication of weakness; indeed, as I have 
pointed out previously, the recent advance in wages, and the price 
of fuel, have brought about an increased cost of —— which 
must for some time fix prices, at any oe their present basis, 

The iron market at Manchester on Tuesday was well attended, 
and, although there was scarcely so active an inquiry generally, 
there was a moderate business to be done, and prices, except that 
some of the outside brands could possibly be bought at a trifle 
under recent quotations, were very firm at the full rates quoted 
last week. For pig iron there wasa fair inquiry, with makers, in 
many cases, not disposed to entertain orders for the full quantities 
which buyers were prepared to place. Lancashire makers are still 
doing a tolerably good business, and could book considerable orders 
for delivery into next year, but they are not inclined to commit 
themselves very largely upon long forward contracts ; for deliver 
equal to Manchester they are very firm at their list rates of 40s. 6d. 
to 44s, 6d., less 24, for forge and foundry. District brands are 
becoming rather scarce, and in some instances the prices asked by 
makers seem to be quoted chiefly with the view of restricting 
further business at present. For good Lincolnshire brands, 40s. to 
41s, less 2, are about the average market prices for forge and 
foundry, delivered here, but quite ls. per ton above these figures 
is asked in some cases, and good foundry Derbyshire is quoted at 
43s. 6d. to 44s, 6d., less 24, delivered. Middlesbrough iron can, 
in odd instances, be bought at a little below the prices quoted last 
week ; makers are, however, very firm at 43s. 10d., net cash, for 

ood ordinary foundry qualities, delivered equal to Manchester. 
) aod prices for Scotch iron are in some cases a trifle easier, 
although not to such an extent as to represent any really quotable 
giving way upon late rates, 

Hematites are still only in very limited request; but makers 
have so little to offer that there is no pressure to sell, and prices 
are firm on the basis of 54s., less 24, for good No, 3 foundry parcels 
delivered in the Manchester district. 

Steel plates for boilermaking pu also continue in very 
small demand, and although Scotch makers are steady at £8 7s, 6d.— 
and this is + ped the quoted price for local plates—Lancashire 
makers would readily accept orders at £8 5s, per ton, delivered 
in this district. 

A very strong tone continues all through the finished iron trade ; 
buyers, it is true, do not give out orders very readily at the recent 
advance, but makers are so well supplied with work for the 
remainder of the year that ow are quite in a position to adhere 
firmly to their full prices, and t —— not taking under £5 10s. for 
bars, delivered in this district. ith the approaching close of the 
shipping season to some of the northern ports, there is perhaps not 
quite such a pressure as recently for hoops and sheets, but these 
are both still very difficult to get for anything like prompt delivery, 
and makers are quite as firm as ever in their prices, hoops averaging 
2 lds. to £6, and sheets £7 to £7 5s., delivered in the Manchester 

istrict. 

The activity reported for some time past in nearly all branches 
of engineering is still maintained, and new work continues to be 
oe out in fairly large quantity, with better prices obtainable, 

ut it can scarcely be said that the position of engineering firms is 
really improved to any appreciable extent. The advance in wages 
and the increased cost of production have, for the most part, fully 
if not more than absorbed any advance which has been obtainable 
in prices, and the complaint is very general that, except for works 
being more fully engaged, the real condition of trade continues 
unsatisfactory. 

The ciaondiin of the South Lancashire and Cheshire Coal 
Association was held on Tuesday at Manchester. Mr. John 
Knowles, president, occupied the chair, and in his report dealt at 
considerable length with the various matters of importance which 
had affected the interests of the members during the year. The 
report was unanimously adopted, and on the motion of Mr. C. F, 
Clarke, seconded by Mr. Clifford Smith, Mr. G. C. Greenwell— 
Lord Vernon’s Poynton and Worth Collieries—was elected presi- 
dent of the association for the ensuing year. A vote of thanks 
having been passed to the retiring president, Mr. Knowles, in 
acknowledging it, congratulated the association upon the way in 
which the various business had been transacted during the year. 
In the course of the proceedings Mr. Maskell W. Peace, the law 
clerk, was presented by the retiring president with a handsome 
silver tankard, in recognition of his valuable services during the 
year. The age ony closed with the annual dinner, and the 
chairman, Mr. John Knowles, in submitting the toast of “The 
Coal Trade,” expressed the opinion that they had before them an 
improvement in trade, by which he hoped better results would be 
obtained than had been the case for some time past. 

The announcement of the death, which occurred somewhat 
suddenly on Tuesday, of Mr. Robert Rawlinson, of the firm uf 
Messrs. Kendal and Gent, Manchester, will be received with 
sincere regret by readers of THE ENGINEER. The deceased gentle- 
man was well known in engineering circles, and his pleasant, 
genial manner and uniform courtesy endeared him to all with 
whom he came into contact. A hard worker himself, and a self- 
made man, he was always willing to extend help and sympathy to 
others, and his sterling common sense will be especially missed at 
the discussion tings of the Manchester Association of Engineers, 
of which institution he was a leading and popular member, and 
filled the office of president in 1875. 

In the coal trade there is a fair business doing, but a general 
slackening down in the demand is reported, as the natural outcome 
of the settlement of the wages question. House fire coals are the 
class chiefly affected by the falling off, but pits are still kept well 
engaged with orders which had been allowed to get in arrears. 
Steam and forge coals move off satisfactorily; the inland demand 
for general trade and manufacturing purposes is fairly good, and 








there is a brisk trade doing for shipment. The better classes of 
engine fuel also meet with a ready sale, but the lower descriptions 








are beginning te be somewhat difficult to dispose of. At the pit 
mouth, best coals average 10s. to 10s. 6d. per ton; seconds, 8s, a. 
to 9s.; common house fire coals, 7s. to 7s. 6d.; steam and forge 
coal, 6s. 6d. to 7s,; burgy, 4s. 9d. to 5s. 3d.; good slack, 3s. 9d. to 
4s, 3d.; and common sorts, 3s. to 3s, 3d. per ton. For shipment 
advanced prices continue to be got, and good qualities of steam coal 
delivered at the Lancashire ports are fetching 8s, to 8s. 6d. per 
ton. 

Barrow.—There is a good trade being done in hematite pig iron, 
but the market is not quite so active as it has been. This, however, 
does not affect the industrial position of affairs, as makers are very 
busily employed, and have orders in hand which will insure con- 
tinued activity at the present rate of output for six months to 
come. The market, however, is affected to a great extent by 
speculative sales; but as makers are uninfluenced by these, it 
is clear that they are only of a second importance in relation 
to the actual trade of the district. As nearly as possible makers 
confine their sales to periods of good prices, and look after pro- 
ducing iron on old contracts while prices are depressed. On 
Monday mixed numbers of Bessemer iron were quoted at 44s. 6d. 
per ton, and at this figure some good business has been 
done, but on Wednesday prices advanced to 45s, Stocks 
are not larger in the hands of makers of iron, and the 
tonnage of hematite warrants in hand only shows a slight 
increase. The steel trade is actively employed in all the 
departments, and there is no scarcity of ordersto note. Rails are in 
good demand on home and foreign account, and makers are exceed- 
ingly busy, both on heavy and light sections. Last week’s prices 
are firmly held at £3 18s, 6d. for heavy rails, and £4 to £4 10s. for 
light sections, net f.o.b. A steady business is doing in steel ship- 
building material. Plates are in good demand, as also are 
angles, and makers still find the demand much greater than 
they can cope with. It is probable that throughout the 
district further developments will be made in this branch of 
trade, and that new furnaces and new mills will be erected 
for the production of Siemens-Martin’s steel. The value of 
ecu is quoted this week at £7, and angles at £6 5s, In billets, 

oops, and tin bars a very good business is doing, and in the minor 
branches of the steel trade considerable activity prevails. There 
is nothing new to report in the shipbuilding or engineering trades, 
except the employment of an increasing number of hands. New 
orders of some importance are certainiy in the market, but many 
preliminaries have to be arranged before they can be placed. It 
appears that the py capacity for petroleum in bulk at Barrow 
is to be increased to 15,000 tons. Iron ore steady at late prices, 
which range from 9s, 3d. to 12s. 6d. per ton net at mines. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland pig iron trade has assumed a condition of 
quietude, but nevertheless the tone is firm, and prices are main- 
tained at about the same level as they have been during the last 
three or four weeks. Makers are not pressing for fresh orders, as 
they have large quantities of iron sold; and merchants have little 
or nothing to offer. Consumers are not anxious to buy forward, 
seeing that the dull season is at hand. They hold to the belief that 
prices will not advance much, if at all, for some time to come. 

At the market held at Middlesbrough on Tuesday last, the 
prices asked for prompt delivery were 34s. 6d. per ton by mer- 
chants, and 35s. by makers. Buyers offered 34s. 3d., and in cer- 
tain exceptional cases merchants were found prepared to accept 
that figure for small lots. Forge iron is still quoted at 33s. 6d., 
but there is not much under negotiation at present. 

Warrants advan 3d. per ton at the end of last week, but by 
Tuesday they had again fallen to 34s. But little business in them 
is in progress, 

The demand for finished iron is well maintained, and prices are 
exactly the same as quoted last week. 

There was scarcely any change in the stock of pig iron in Messrs, - 
Connal and Co,’s Middlesbrough store during the month of October. 
The quantity held on the 3lst was 249,376 tons, being a reduction 
of 448 tons since the Ist of that month. At Glasgow their stock 
continues ever on the increase. ‘The quantity now held is 1,019,270 
tons, representing an increase of 9258 tons during last month. 

The total pig iron supplied from Middlesbrough in October was 
74,666 tons, or 4000 tons less than in September. The chief items 
were as follows :—Scotland took 29,369 tons, Germany 15,693 tons, 
Holland 8258 tons, Belgium 3130 tons, and France 2660 tons. 
There was a great falling off in the shipments of manufactured 
iron and steel, the quantity exported being only 28,500 tons, as 
against 45,221 tons in September. The difference was mainly due 
to a lessened demand from India. 

The usual statistical statement issued by the Cleveland Iron- 
masters’ Association shows that during October ninety-nine furnaces 
were at work, sixty of which were producing Cleveland, and the 
remainder hematite, spiegel, and basic iron. The output of pig 
iron of all kinds amounted to 226,893 tons, which is equivalent to 
an increase of 7475 tons over September. The aggregate stocks of 
pig iron in the district stood, at the end of the month, at 452,314 
tons, representing a decrease of 7956 tons for the month. 

The great event of the week in the North of England has been 
the opening of the Durham College of Science at Newcastle-on- 
Tyne, on Monday, the 5th inst., by her Royal Highness the 
Princess Louise. The new college, which as yet is only partially 
complete, will be a magnificent building, constructed in red brick 
and stone to the designs of Mr. R. J. Johnson, F.S.A. It is 
situated at the north end of the town, on an excellent site 
hitherto occupied by private gardens, and to which a new road 
has been opened from a large square called Barras Bridge. 
The college itself is a development and enlargement of the 
one which has been in operation for several years at Neville 
Hall, near the central railway station. Owing to extensions now 
urgently required and already commenced by the North-Eastern 
Railway Company, it became y toe te Neville Hall in 
anticipation of its demolition. Thereupon the leading men of 
Newcastle took advantage of the opportunity to remodel the Dur- 
ham College of Science, and increase its usefulness in every ible 
way. The instalment of the new building, which is pov com- 
sagen is of itself a large and handsome structure, but it does not 

y any means satisfy the hopes and expectations of its energetic 
oe An activecanvas for contributions is going on, not only in 

ewcastle, butinall surrounding districts. Theimportantand success- 
ful ceremony of inauguration which took place on Monday last will, 
it is hoped, lead to the general appreciation throughout the North 
of England of the educational efforts of the Newcastle men, and 
secure a hearty and substantial response to their request for help. 
The Durham College of Science is affiliated to the Durham Uni 
versity, and receives a handsome yearly contribution from the 
funds of the Dean and Chapter. It will be the only college of the 
kind between Leeds in the South and Edinburgh in the North, and 
will therefore supply a want for facilities for technical education 
long felt in the populous districts of Northumberland , Durham, and 
the North Riding of Yorkshire. Thereis one regrettable circumstance 
inconnection with the new building, and thatis thatit isnot designed 
to include students in medicine and surgery. There is, indeed, a 
College of Surgeons now in course of erection in New Bath-road, 
Newcastle, within half a mile of the College of Science. This 
College is also affiliated to the Durham University. Both Colleges 
could have saved a portion of their working expenses by making 
common cause together. But, unfortunately, owing to some un- 
explained want of harmonious action in the two sets of promoters, 
each has taken its own course. Separate buildin, with 
separate staffs of attendants, has been the result. At Sic Societe, 
or rather luncheon, which followed the inaugural ceremony, Dean 
Lake, the president of the College, occupied the chair. Speeches 








were made by him, the Marquis of Lorne, Lord Ravensworth, Sir 
Lothian Bell, the Mayor, Dr. Spence Watson, and Mr, Johnson, 
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the architect. It need hardly be said that the Princess Louise 
came in for an enthusiasti 

The Northumberland colliers are certainly a persistent class of 
men. Their tremendous struggle against a uction of wages 
two or three years since, which ended in disaster and destitution 
for them, is still fresh in the memories of all. A large pro- 
portion of the Northumberland coal trade was driven to 
South Wales and elsewhere by that strike, and has never yet 
been entirely recovered. Within a year, and before the 
owners had received any advance in prices, the miners made a 
demand for an advance, which was declined, for the reasons named. 
But they do not intend to rest quietly. The fear of a long-continued 
strike in Yorkshire, although it only partially took place, and for a 
brief period, has had the effect of raising the price of coal in the 
North of England. Immediately the Northumberland miners 
decided to renew their demands. Notice has been forwarded to 
the Coalowners’ Association’ from the Miners’ Association, asking 
that a deputation be received on the 17th inst., in order to consider 
a demand for an advance'of wages. A meeting of miners’ delegates 
will be held in Newcastle a few days beforehand, when the amount 
of the advance to be demanded will be decided on. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tt was a grievous disappointment to coalowners in other districts 
to find the strike collapse so suddenly. Yorkshire, it was hoped, 
would once more fight the battle on behalf of the whole coal trade 
of England. Agents from the Lancashire coalfield were in the 
South Yorkshire localities soliciting orders, and the resolution to 
grant the concession came as a heavy blow and serious discourage- 
ment. Ironworkers, who expected to be out of employment through 
shortness of fuel, are now relieved, and in several instances where 
furnaces were blown out they will probably be speedily relighted. 
Blast furnaces blown out in Yorkshire and Derbyshire would have 
sent Midland pigs up to prices equivalent to a “‘boom.” Affairs 
are again settling down, though prices remain a shade higher 
in consequence of dearer fuel. 

Better prices are now obtained for hematite pig iron, owing 
partly to the advance in coal caused by the concession in the 
colliers’ wages and partly by the increased wages of the Stafford- 
shire ironworkers. The Yorkshire district is ruled by Staffordshire, 
the rise and fall being perfectly automatic, and unaccompanied by 
any violent rupture, as in the coal trade. In wrought iron and 
steel material prices are stiffening very perceptibly. In the 
different grades of steel, particularly in Bessemer, there has been 
a rapid rise. All kinds required for the manufacture of railway 
material have been in brisk demand during the year, and par- 
ticularly for the last three months, the wages agitation having 
sharply accentuated the upward tendency of quotations, 

The close of the colliers’ strike has been marked by a collapse in 
the values of coal. The Nunnery Colliery Company are at present 
quoting best Silkstone brands at 13s. 4d. per ton ; best Silkstone, 
screened, at 12s. 1d.; screened Silkstone cobbles, 10s. ; screened Silk- 
stone nuts, 9s. 2d. This company, in anticipation of a prolonged 
strike, bought heavily in Derbyshire, and they offer the best 
Derbyshire house coal at 12s. 3d., lls. 6d., and lls. per ton; 
seconds at 10s. 6d.; and screened cobbles at 9s. 6d. 

A company which recently required 17s. cash, per ton for house 
coals are now quoting under 14s. with the usual credit. 

Messrs. Newton, Chambers, and Co., Thorncliffe, who send the 
largest tonnage by rail to London, now quote :—Best Silkstone, 
1is.; thin seam, 13s. 4d.; brazels, 12s. 1d.; Silkstone nuts, 11s. 8d.; 
Silkstone brights, lls. 8d.; common house, 10s.; picked softs, 

9d.; steel coke, 15s. 9d. These prices are about 6d. per ton 
higher than before the strike. Generally this is the advance which 
has been secured by the Yorkshire and Derbyshire coalowners. 

Mr. Wortley, the member for the Hallam Division of Sheffield, 
furnishes some interesting particulars about Government contracts. 
It had been asserted that in 1884 a promise was given to the manu- 
facturers of Sheffield, on the part of Mr. Gladstone’s Government, 
then in office, that during the then sce three years, dating 
from 1884, orders of 15,000 tons of heavy steel forgings should be 
cae to Sheffield. This was inaccurate—the promise was for 

4,000 tons to the private trade. They were, asa matter of fact, 
to be divided between Sheffield and Whitworth. Then the allega- 
tion that all that was done to fulfil this pledge was to give 2700 tons 
to Sheffield was most misleading. The 2700 tons represented only 
the proportion which was given to Sheffield of nearly 6000 tons of 
orders for forgings, which were given in the three years to 
the private trades, including Whitworth’s. But the private trades 
got a lot more orders than this, for it seemed that in 1885 alone 
Armstrong and Whitworth’s had orders for finished guns to the 
number of 114 of Armstrong’s and 24 of Whitworth’s, which 
probably represented some 5000 or 6000 tons of forgings. The 
orders for finished guns had to be given outside, because Woolwich 
could not work fast enough to make up the depleted ar t 
Mr. Brand, before the Select Committee, admitted that he over- 
estimated the yearly quantity of guns that Woolwich was capable 
of building up and finishing, so that his successor could hardly be 
blamed for going to a greater extent than he anticipated to the 

rivate trades with orders for finished guns. Mr. Stanhope, the 
Sasnuhay of State for War, had promised 75 per cent. of the 
orders to the private trades, and at that moment they were actually 
getting more than that proportion. The first order for finished 
guns that had ever been given to Sheffield has just been sent by 
the present Government, and in addition to that there were now 
large orders for forgings under execution in Sheffield alone valued 
at some £60,000. 

Messrs, Wheatman and Smith, steel refiners and manufacturers 
of edge-tools, engineers’ tools, saws, files, shipbuilders’ tools, &c., 
Russell Works, report an increase in business during the past year. 
The directors, however, regret the result is not more favourable, 
owing to continued competition. The profit for the year admits of 
a dividend of 5 per cent., and £277 to be carried forward. 

At the Liverpool ivory sales, which always follow London, the 
qualities required for the Sheffield trades were again higher in 
value. Twenty-four tons, principally from Gaboon and Angola, 
were offered, making a total] for the year of 104} tons, or 64 tons 
more than last year. Large teeth were rather lower, but other 
sorts advanced about £1. 











NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

Tue Glasgow pig iron market has been quiet this week. Prices 
have been depressed in consequence of a slackening in the foreign 
demand, and there has been an absence of speculative business 
owing to the uncertainty that has prevailed as to the action of the 
miners with reference to the wages question. A furnace has been 
put out of blast at Calder Ironworks, and the total in operation is 
now 81 against 85 at this time last year. Notwithstanding the 
curtailment of production, a considerable quantity of pig iron con- 
tinues to go into store. 

The current prices of makers’ iron are easier, as follow :— 
Gartsherrie, f.o.b, at Glasgow, per ton, No. 1, 47s.; No. 3, 
45s.; Coltness, 49s, and 45s. 3d.; Langloan, 49s. and 45s. 3d.; 
Summerlee, 50s. and 45s. 6d.; Calder 48s. 6d. and 44s, 6d.; 
Carnbroe, 43s. 6d. and 41s. 9d.; Clyde, 46s. 3d. and 44s, 3d.; 
Monkland, 42s. 9d. and 41s.; Govan, at Broomielaw, 42s, 3d. 
and 40s, 9d.; Shotts, at Leith, 48s. 6d. and 45s, 6d.; Carron, 
at Grangemouth, 51s. and 44s, 6d.; Glengarnock, at Ardrossan, 
47s. 3d. and 41s. 9d.; Eglinton, 41s, 6d. and 40s, 6d.; Dalmelling- 
ton, 42s, 6d. and 41s. 6d. 

The market for hematite pigs is fairly steady, but the prices are 
low. In consequence of the high freights from Bilbao, very little 
business is being done at present in Spanish ore. Rubio delivered 
og Clyde is at 15s, 3d. to 15s, 6d., and Campanil ore 16s, 3d. to 


is, 





Merchants report that there is not quite so pressing an inquiry 
as of late for finished iron, and they are therefore not inclined to 
pay the last advance of 2s, 6d. a ton, which was declared a couple 
of weeks ago. This increase was understood to be due to the sharp 
rise in the price of coals, which has very materially enhanced the 
cost of production, and if the malleable trade maintains its brisk- 
ness makers are hopeful that they will yet obtain the circular 
rices in full, In the meantime there does not appear to be any 

k of work. 

The steel trade is in a very satisfactory state, several extra ship- 
building contracts of importance have n received, and all the 
works are as busy as they possibly can be. The makers of basic 
steel have had a few additional orders from the United States, 
The prices of steel are well maintained. 

The coal trade is still satisfactory as regards the prices that are 
now being obtained for the different qualities. Steam coals, which 
continued long at the old price after the other kinds had risen, 
are now also higher. The current rates, free on board at Glasgow, 
are for main coals, 4s, 9d. to 7s, 3d. per ton; ell, 7s. 3d. to 7s. 9d.; 
splint, 7s. 6d. to 8s.; and steam, 7s. 9d. to 8s. 6d. The past week’s 
coal shipments compare well with those of the same week of 1887, 
the clearances on the east coast being particularly good. 

The wages question continues to give a good deal of trouble in 
the coal trade. Not only do varying rates of wages prevail in the 
different mining districts, but the men are receiving different rates 
of pay in collieries adjoining each other in the same locality. ‘The 
reason of this is that a ber of the coalmasters who do not act 
along with the Coalmasters’ Association are giving the colliers an 
advance of 10 per cent., while the associated masters’ sliding scale 
has only as yet enabled them to give 24 per cent. This inequality 
was expected to lead to a general strike on the part of the colliers 
who are getting the lower rate; but instead of a strike the men 
have resolved to restrict their labour to four days a week. Such a 
restriction is, of course, very annoying to the coalmasters at a time 
like the present when prices are so good, and hence the returns of 
the sales for October are being given in to the accountants earlier 
than usual, so that the men should learn as soon as possible what is 
to be the amount of the next advance, The masters are naturally 
anxious that in the present crisis the value of the sliding scale 
should be fully tested, and one or t wo of the leaders of the colliers 
are also urging them to be patient on the ground that the scale is 
likely to do them justice, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 

WHILE the steel trade is going on with remarkable ease and 
vigour, and, I may add, comfort—for the men are not agitating 
openly—the coal trade is marked with a certain amount of concern. 
So far, this has not had much effect upon business. I know of 
large contracts concluded at 2s, advance over last arrangement for 
twelve months. This would mean a retention of present average, 
say 10s. 6d. per ton. Yet whether coalowners will continue to 
book freely remains tobe seen. The Ocean Collieries have resumed 
work at a 5 per cent. advance ; and, as soon as this was settled, the 
Pheenix men, Treorkey, made an application for a similar conces- 
sion. Tylacoch followed suit. 

It looks very much like an organised arrangement for one 
colliery to follow the other. Next we have another important 
colliery—the Albion—showing discontent at the decision of the 
arbitrators as to the seam worked. Then, following this, there is a 
strong consensus of opinion against the award of the sliding scale, 
and appeals that it should be amended are coming in freely. The 
men hear that the price of coal has advanced 2s. per ton, and state 
that this should give them 15 per cent. advance, but they overlook 
the fact that a mass of the coal exported has been supplying con- 
tractors who have been booked six months, and even oaukes months 
ahead. The small sales and short contracts count for little. Coal- 
owners are only now about beginning to derive any benefit, after a 
long uphill term ; but if prices are relaxed, then the benefits will 
flow equally to coalowner and collier. The only correction of this, 
say the thoughtful amongst the colliers, is short terms ; but this 
would not give the continuance to colliery work which long con- 
tracts yield. I have always maintained the excellence of the 
sliding scale, but fear there is a pressure at work which will end in 
@ rupture. 

The export of coal last week from Cardiff was still good—over 
170,000 tons—and at Swansea and Newport large totals were re- 
corded. Prices, too, are firm, as much as lls, td. having been 
obtained for steam coal and 10s. 6d. for house. The prevailing 
prices, however, are lower than these. Little steam coal is selling 
under 10s. 6d. Monmouthshire quotations may be taken as at 
9s. to 9s. 6d. Small steam is abundant, and sells at 4s. 6d. Small 
house coal continues scarce at 7s. 9d. Coke is at 15s, 6d. and 
17s. 6d.; patent fuel at 9s. 6d. Of this article the export from 
Swansea last week was under 3000 tons. 

Pitwood is firm at last week’s quotations. Consignments are 
coming in quickly from France, so a trifle of unsteadiness in quota- 
tion next week may be expected. 

Quotations are unaltered in the steel works for all varieties of 
make. Makers have not followed the lead of Barrow in lowering 
rails 2s, 6d. per ton. An ordinary quotation is £4 2s, 6d., and 
from this to £4 5s. Blooms, bars, and pigs unaltered. 

I have also to note the same condition of things in the tin-plate 
trade. A large export of 66,500 boxes took place from Swansea 
last week, and stocks were vorwe € lessened. I must, however, 
note some degree of quietness in booking forward. The American 
question has had its usual embargo upon business, Next week, 
when the new President is declared, a reaction is likely. Makers 
were Ave | firm at last Exchange in resisting any decline in price for 

n 
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Mr. Morton has Morfa Copper Works now in full activity, though 
on the whole there is not much vigour in the trade. Swansea con- 
tinues to import pig freely. Cardiff exported a large cargo of rails 
this week to San Francisco. 

Two or three important movements are now attracting notice at 
Cardiff. The first of these is the Dowlais Works on the moors. A 
second lot of tenders are called for, indicating over £130,000 in all 
probability; these are for the erection of furnaces, &c. The second 
is the intention, as I have several times stated, of obtaining powers 
for the Glamorganshire Canal to construct a railway. They 
already have power over great part of the extent from their 
first Act. The third is the Cwmlaff water supply. It may be 
expected that little or nothing will be done until January. 
Between then and now the work of the late contractor will be 
squared. In January it is probable that fresh tenders wil] be 
sought. In February and March, an altitude of 1000ft. above 
the sea is nota likely site for much labour, so it is expected that 
little will be done until the spring months, when an effort of a 
vigorous character is certain. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


STABILITY, with firmness in prices, continues to characterise the 
tone of the iron markets just now in this country, the one in the 
East, however, still keeping ahead of that in the West, which 
nevertheless seems to be quietly developing in a more satisfactory 
manner than has been the case of late. » * Silesia the promising 
features of the raw iron trade continue, and scarcely a ton of the 
increased output ever gets tostore. The steel works, forges, and 
foundries, never before consumed so largely, and several new 
Martin steel furnaces will be added to the existing ones before long, 
as a great increase in demand for partly manufactured steel goods 
has set in ; also, since the rouble has become more stable in value, 
export to Russia has again revived. The stock of blooms and 
puddled bars has got so much behind the consumption in the mills 
that one of the largest forges is running all Sunday to meet the 
requirements, Plates, sheets, strips, wire rods, and bars, plain 





and sectional, are all in excellent request, so convention prices can 
be firmly maintained, and they remain as last quoted in this place, 
The Austrian iron business has greatly developed within the last 
eight months, the sales of merchant: sorts alone, exclusive of rails, 
tires, axles, and thin sheets, amounting to 197,300t., or an ad- 
vance of 16p.c., and for the twelve months the sales will come up 
to 280,000 t., for good orders continue to come to the works, 

Part of this increase gets to Turkey at our expense, accord- 
ing to consular report, one is sorry to see, and part to 
the Balkan States, which we ought to be able to furnish 
with all they require. In consequence of a flush of orders 
having come to Belgium the iron trade has decidedly im- 
aga Charleroi pig iron has risen again to the old figure of 

8f. p.t.; bars, for export, are 115 to 117°50; girders, not below 
125f.; channel iron, 125°50; and plates, 150, f.o.b, Antwerp. In 
France, that is in the Nord, the iron prices could not well fall 
lower, so the sinking tendency has been arrested at 125f. p.t. for 
girders and 135 for bars. The order for 28,000t. of steel rails for 
the Argentine has been confirmed to the Acitries de France, at 
103°50f. p.t., f.o.b, Antwerp or Dunkirk, The German works 
could do nothing at this price, so did not attempt to tender. The 
millowners and the Paris houses are still at feud, and do not seem 
able to come to any sort of terms, which is very deplorable, as, for 
the beginning of next year, important quantities of work are to be 
given out. 

In Rheinland-Westphalia the output of ore keeps up well, and 
the demand is very brisk, without any change in notations either 
for Rhenish or Lorraine qualities having taken place, which, how- 
ever, are very firm. If authorities are to be believed, there is great 
fear of the store of ironstone in this part of the country ao out 
entirely, that is to say, ores of inferior quality found in large 
deposits, Fine ores there are in abundance, but slow to get, as it 
is all regular mining work, and deep, too, very often. This is the 
reason why there is such a cry out for cheaper carriage for the 
poor minettes, which are very abundant, but too dear at present 
when they have got to thé Westphalian furnaces. 

For raw iron the demand is still a long way off being as good as 
it ought to be; it is anything but active. Spiegeleisen is in less 
demand for home consumption, but somewhat more so for America 
of late, the prices remaining unchanged at M. 53 p.t. for the 10 to 
12, and 68 for the 20 p.c. grade. The buyers of forged sorts are 
very reserved, and do not buy freely at all ; for all that the prices 
are unmoved at M. 47 to 50 p.t. for best brands, while Luxemburg 
forge is firm at 37°50, otherwise there is no alteration in prices to 
note. Basic pig continues in brisk demand, also foundry sorts, so 
much so that scarcity is feared, but Bessemer shows great sluggish- 
ness, The demand for rolled iron is irregular and insufficient, 
some mills being better off for orders than others, but in no case 
are they or the forges able to keep on full time ; the export may 
probably show up a trifle better than last month, but for inland 
consumption it will not be in advance. The mills rolling sectional 
iron are the best off, for though building has almost come to an 
end in the country, still it is carried on through the winter in the 
towns, so that there is always a certain current sale for girders and 
building iron work sections, Since last report there has been a 
brisker demand for hoops, yet complaints are loud about 
receding prices, and no wonder, as the cut-throat competition 
is once more in full swing, and consequently there can be no 
cbance of improved prices so long as this continues. Boiler 
and all other sorts of plates enjoy an excellent position. Prices 
are firm and good and the mills are well employed. Sheets have 
not improved on the week, and syndicates have not been able to 
bring that animation into the trade which was looked forward to 
by many onits formation ; it has had its hands tied, though, through 
former contracts now in course of being worked off. A committee 
is to be formed to push an export trade. It was simply a matter 
of existence or not witb the wire rod mills whether the convention 
should be dissolved or carried on under the existing statutes ; for 
if it had not been broken up, no more export could have been 
carried on, as one clause forbade offers of rods for export to be 
made after the 28th inst. Endeavours are being made to create 
anew combination which shall better safeguard the interests of 
the individual works. If this should not succeed, then the trade will 
become almost as hopeless as that of hoops, The present condi- 
tion of the trade is just what it was last week—that is, unsatisfac- 
tory, inasmuch as inland orders do not suffice for the capabilities 
of the works; and although America seems inclined to come for- 
ward again into the market with orders, it has not done so to any 
extent as yet. The drawn wire and wire nail business is in a similar 
unsatisfactory condition. 

The coal strike in England, now happily settled, was to have 
worked wonders to the advantage of all these wrought iron 
oranches in this country. Well, we must wait and see what the 
effect really will be with slightly dearer coal. The steel works 
report considerable orders from America for partly manufactured 
goods, as blooms, billets, slabs, &c. At the late tendering by the 
State at Breslau M. 125 p.t. at works was the lowest offer for 
sleepers. The State Direction at Cologne was to give out tenders 
—on the 6th inst.—for 22,000 t. of rails, sleepers, and fish-plates. 
Then at Berlin, Hanover, and Magdeburg, 1s penntger and 890 
freight cars—not before the latter were much needed—are to be 
tendered for ; so the wagon factories will be full of work for months 
to come with these and the other orders already in hand. All 
other constructive establishments are also very fully employed just 
now, and at appreciably better prices; pipe foundries, perhaps, 
forming the exception. 

The present list prices per 1000 kilogs, at works are: Good 
quality merchant bars, M. 125 to 130; girders, for inland, 120 to 
125; angles, 135; hoops, 125 to 127°50; boiler plates, 170 ; tank 
ditto, 150 ; thin iron sheets, 147 to 151 ; in steel, 160 ; wheels and 
— the set, 315; axles, 230; steel tires, 215 to 230; light rails, 

5. 








** PoLLock’s DICTIONARY OF THE CLYDE.”—A copy of this book 
published in London by Simpkin, Marshall, and Co., and in Glas” 
gow by John Menzies and Co., although only in its first year of 
issue, comes to usin its third edition. It is a ‘‘ descriptive, historic, 
and statistical guide to the river and firth,” and within its compass 
of 328 pages it comprises information regarding the industries, 
legends, poetry, and physical characteristics of the whole Clyde 
valley, which makes it a desirable book of reference. The little 
porn ol on such subjects as “Shipbuilding,” ‘‘Shipping,” ‘‘ Har- 
pours,” ‘‘ Docks,” ‘‘ River Improvements,” ‘ River Boats,” 
“Yachting,” &c., are well done and accurate. Descriptions of the 
larger Clyde shipbuilding and engineering works—such as the 
Fairtield Company's, Messrs. R, Napier and Son's, J. and G. 
Thomson’s, W. Denny and Brothers’, Caird and Co.’s—are given. 
The plan of the work is based upon somewhat similar lines to 
‘* Dickens's Dictionary of the Thames,” 

LIVERPOOL ENGINEERING SocieTy.—A meeting of the Liverpool 
Engineering Society was held at the Royal Institution, Liverpool, 
on October 3lst, Mr. C. H. Darbishire, Assoc. M. Inst. C.E., in 
the chair, when a paper was read by Mr. R. 8. Wyld, M. Inst. C.E., 
on ‘The Laying of Large Mains.” The author, after referring to 
the ancient aqueducts, stated that the power to construct iron pipes 
had only been obtained within the past century. He referred to 
the different materials of which a main might be constructed, and, 
adducing arguments in favour of cast iron, stating that the larger 
the main the more water was delivered relatively to the weight of 
the iron employed. He referred to various means of transit over 
rough ground, and appliances for laying large pipes in trenches. 
The necessity for sluice drains in every hollow and an air-cock at 
every summit was dilated on, preference being expressed for a 
simple hand air-cock with small additional aperture always open, 

rmitting a slight leak, but preventing any accumulation of air. 

om of some of the works on the Vyrnwy Aqueduct were 
shown by the courteous permission of the engineer, Mr. G. F. 
Deacon, M. Inst. C.E., to illustrate the manner in which such 
obstructions as rivers, railways, and canals were overcome, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Oct, 26th, 

Tue usual checking-up of business prior to the 
election has been noticeable in all the leading 
commercial centres of the United States. A re- 
action is expected to set in as soon as the result 
of the election is known, The earnings of 
146 roads for August show a gain over the same 
month of 1887, and of 30 per cent. over August, 
1885, The gain in the first eight months of 1885 
against same time this year is 44 per cent., and 
15 per cent. for 1886, and 24 per cent. over same 
time in 1885, Since that time the mileage has 
increased 16 per cent. The higher prices of 
American wheat have checked exports from all 
Atlantic and lake points, The earnings of 120 
railroads from Janvary Ist to August Ist was 
354,000,000 Bry in round figures, Same time 
last year, 346,000,000 dols.; same time 1886, 
304,000,000 re Railroad authorities are much 
alarmed over the unfavourable developments in 
western and south-western systems. Stock 
markets have been disturbed. e trunk line 
managers have made one step more toward a 
restoration of rates, To-day a new schedule goes 
into effect, increasing rates between Chicago and 
New York from 35c. to 5lc, per 100 1b. on first- 
class freights, and from 30 to 45 on second-class ; 
down to an advance upon sixth-class freight of 
from 13c. to 17c. Business failures last week 
amounted to 195; total since January Ist, 7866, 
against 7505 last year. 

Copper exports last week were 445,207 lb.; for 
year, 30,976,811 1b., against 9,811 ,469 lb, for last 


year. Exports of ore since January Ist, 
40,891,570 1 ., against 37,668,690 lb. last year. 
Sales net, 250,000 lb. in home markets. 


The iron trade presents no new features. In- 
quiries made this week for a large amount of 
bridge iron to go into new bridges upon several 
southern roads, but there is no anxiety to place 
orders. Agents can form some more definite 
opinions as to the future probable course of 
prices. The receipts of tin-plates for week end- 
ing October 15th, 31,648 boxes; tin, 283 tons, of 
which 230 tons were Straits. Imports of steel 
and iron rods, 939 tons, Pig iron imports so far 
this year, 30, 156 tons, against 123,628 tons last 
year. The imports of steel and iron rods this 
year, 56,452 tons, against 137,665 tons last year. 








NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 


Central Uruguay (Northern Railway Extension) 
Railway Company, Limited. 


This company was registered on the 27th ult., 
with a capital of £1,000,000, divided into 100,000 
shares of £10 each, for acquiring a concession 
from the Government of Uruguay for the con- 
struction and working of a line of railway in 
Uruguay, from Paso de los Toros to Rivera, on 
the Brazilian frontier, or any substituted conces- 
sion for the same or any similar line of railway. 
The first subscribers are :— 

Shares. 


*John Coghlan, C.E., 12, Bolton-gardens, South 
Kensington... es we 
*John Fair, 50, Hamilton- terrace, London .. 150 
*Frank Parish, 5, Gloucester-square, Middlesex.. 1 

*Loftus FitzWygram, 89, Eccleston-square, Mid- 


dlesex, barrister. «. 150 
*D. Cooper Scott, 7, Draper's ardens, London -. 150 
*Charles 0. Barker, wn, Wimbledon, 

Surrey > 150 
George OW. Drabble, 1, “Pembridge: square, Bays. 

water, W. 150 


The uedion of autem is not pat pane 
seven, nor be less than three; qualification, 150 
shares; the subscribers are the first directors, 
The annual remuneration of the board is to be 
the sum of £1500, which is to be divided amongst 
the directors as the board may determine. Regis- 
tered office, 6, Finsbury-circus. 





Edwards’ Shipbuilding Company, Limited. 


This company was registered on the 29th ult., 
with a capital of £30,000, divided into 1200 shares 
of £25 each, to acquire the business heretofore 
carried on by Messrs. H. 8S. Edwards and Son, at 
the Northumberland Shipyard, Howden-on Ty’ ne, 
in the county of Northumberland, to carry on 
the business of shipbuilders and repairers, engi- 
neers, boilermakers, &c. The first subscribers 


are :— 

Shares. 
Harry 8. oe, South Shields, dock owner .. 
len” z ringham, South Shields, boiler 


James Edwards, South Shields, dock owner 

Alan Edwards, South Shields, dock owner .. 

Edmund Sharer, Sunderland, shipbuilder .. .. 

H. K. McAllum, Newcastle-on-Tyne, shipowner. . 1 
The number of directors is not to be less than 

three, nor more than five; the first are the sub- 

scribers denoted by an asterisk, and three other 

aap to be appointed by the shareholders. 
e remuneration to the directors will be fixed 

by the company in general meeting. 


1 

1 

*Geo. 8. F. Edwards, South ‘Shields, dock owner 1 
‘a 1 

1 

1 


Faversham Gas Company, Limited. 


This company was registered on the 27th ult., 
with a capital of £26,880, divided into 3360 shares 
of £8 each, to purchase the undertaking of the 

Faversham Gas Light and Coke Company, 
Limited, and the land, buildings, mains, gas- 
holders, plant, and fixtures of ever description 
belonging thereto, The first subscribers om 


Shares. 
William E. Rigden, Faversham, Kent, banker .. 
-_ Andrew Anderson, Faversham, Kent, 
ment manufacturer .. oe 
Richard J. Hilton, Faversham, ‘Kent, banker 
pte dag Neame, Faversham, Kent, brewer.. 
Char nt, Faversham, Kent, ‘draper ee se 
Henry Sti olph, Faversham, Kent, auctioneer .. 
Francis F, Giraud, Faversham, solicitor 


Registered without special articles. 


tt et et 





Leeds Steel Works Company, Limited. 


This company was registered on the 29th ult., 
with a capital of £100,000, in shares of £10 each, 
to adopt and carry into effect an agreement dated 





the 27th October, 1888, made between John Scott 
and Robert Hammond, of the one part, and 
Frank Wilden Bentley, on behalf of the company, 
of the other part, to carry on the trades or busi- 

nesses of ironmasters, colliery ——. coke 
manufacturers, brick and tile makers, miners, 
smelters, engineers, steel converters or steel 
manufacturers, ironfounders, road metal and con- 
crete manufacturers, in all their branches. The 
first subscribers are :— 


8 

a a eppamens, 117, Tegan, Lon- 
on, E.C, 

Henry St. J. “Winkworth, 22, Clarence- -grove, 
South Kensington, W., clerk.. 

Charles J. Hall, 22, Clarence- -grove, South Ken- 
sington, electrician . 

Albert red 104, Huntley- -street, London, 'W. C., 
electriciar 

Charles ‘Cornisi, 132, Belvedere-road, Lambeth, 


~~ = eo 


-E., cler 
Henry J. Fuller, 136, ‘Avondale- “square, “London, 
8.E., engineer's draughtsman 
Waiter C. Horton, 297, Crystal Palace- road, 'S.E. 1 
There is not to be less than three nor more than 
five directors of the company, and the first shall 
be Walter Scott, John Scott, Robert Hammond, 
and Lord William Beauchamp Nevill; qualifica- 
tion, fifty shares. The board will be entitled to 
receive out of the funds of the company, by wa 
of remuneration, £150 per annum for aap 
director, and in addition 10 per cent. of the 
profits of the company remaining in each year 
after a dividend at the rate of 10 per cent. has 
been paid to the members on the amounts paid 
upon their shares, Such remuneration is not to 
exceed £3000 per annum. 





Huil Chemical Wood Pulp Company, Limited. 

This company was registered on the 3lst ult., 
with a capital of £40,000, in £100 shares, to trade 
as paper and paper pulp manufacturers, The 
subscribers are :— 


Shares. 
J. W. Lees, Middleton Junction, brewer “i 1 
F. Lees, M.E., Middleton, Oldham . 1 
E. Partin on, Glossop, Derby, paper maker 1 
R. E. Halliday, Middleton, horticultural builder 1 
J. E. Lees, Oldham, solicitor .. so ee 1 
E. Hall, Cheetham, Manchester, brewer 1 


The number of directors is not to be less than 
five, nor more than seven ; the subscribers appoint 
the first ; qualification, ten shares, The company 
in general meeting will determine remuneration, 

South African Lighting Association, Limited, 

This company was registered on the 27th ult., 
with a capital of £50,000, in £10 shares, to supply 
gas, electric, or any other artificial light within 
Port Elizabeth and King William’s Town, and 
elsewhere in South Africa, or any islands or 
countries near thereto, The first subscribers 
are :— 


Shares. 
William Cash, 90, Cannon-street, London, E.C., 
chartered accountant 1 
Edward K. Blyth, 112, Gresham House, ‘London, 
E.C., solicitor “ i 
A. L. Don, ‘ail Side, Stowbridge, London, N .W., 
merchant 1 
*D. Ford Goddard, om z., St. Margaret's House, 
Ipswich .. 1 
Sam Cutler, ¢. E., rN "Vanburgh “Park, Black- 
heath, 8.E. $4. 6s “Se Sh “Gd as.! 00 1 
Cc. Woodhall, °c. E,, Palace-chambers, West- 
minster, 8.W. 1 


—_ Cloudsley, Stonebridge “Park, Willesden, 

N.W., gas meter maker .. 

There is not to be less en one nor more than 
seven directors; the first are D. Ford Goddard, 
James Mansergh, and William Woodhall, M.P.; 
qualification, fifty shares or £500 stock. The 
remuneration of the directors shall be such sum 
as shall be fixed by the company in general 
meeting, but £250 per annum is to be the 
minimum, 





Wigan Rolling Mills, Limited. 


This company was registered on the 27th ult., 
with a capital of £100,000, in £50 shares, to enter 
into and carry into effect an agreement dated 
the 11th October, 1888, and made between James 
Henry Johnson, John Millar, William James 
Lamb, William Hayes, jun., the said William 
Hayes, as executor of the late John Urmson 
Hayes, and William Scott Barrett, of the one 
part; and Frank Maxwell Dobson, on behalf of 
the company, of the other part; to carry on the 
businesses of master puddlers, rollers, iron, steel, 
tin-plate, and metal manufacturers and mer- 
chants, colliery proprietors, &c. The first sub- 
scribers are :— 


8 
*James * Johnson, Southport, colliery - 


prieto: ee 

*John Millar, Rhayader, Radnorshire |. 

*William J. Lamb, Wigan 

*William Scott Barrett, Liverpool . 

William Burton, Aspall, Lancashire, ironworks 
manager 

William Hayes. jun., “Aston ‘Hayes, ‘Cheshire, 
colliery proprietor .. os 0s as 
*Frederick Monks, Warrington... as 1 


The first directors are the sities picelan 
by an asterisk; qualification, ten shares. The 
company in general meeting will appoint remu- 
neration, 


te 





South Australian Petroleum Fields, Limited. 


This company was registered on the 27th ult., 
with a capital of £100,000, in shares of £1 each, 
to acquire, improve, manage, work and develope 
lands, estates, concessions, rights, privileges, and 
property of all kinds, and in particular petro- 

um and other mineral oils, coal mines, mining 
and other rights in Great Britain, or in any colony 
or dependency, or in any foreign country, &c. 
The first subscribers are :— 


8 
Thomas F. Marshall, 158, Gresham House, Old 
Broad-street, London, B.C. Australian mer- 


chant’s manager. 10 
W. H. Hicks, 153, ‘Gresham House, Old Broad- 
street, London, E.C., clerk .. 10 
John Kaufmann, 153, Gresham House, oid 
Broad-street, London, E.C., architec 10 
Albert M. Morgan, 4, Hainault- al Leyton- 
stone, E., clerk 10 
Alexander "Parks, ‘jun., ¥ “old “Jewry, “London, 
E.C., clerk .. 10 


James’ 8. Green, 24, Old. -square, Lincoln’s-inn, 
London, W.C., barriste 10 
M. R. Aiyanga, 38, oe ag London, W. 10 


There are not to be less than three nor more than 





six directors, and the first are to be appointed by 
the subscribers, The remuneration to the direc- 
tors of the company is to be fixed by the com- 
pany in general meeting. 





Humboldt Electric Power and Mining Company, 
Limited. 

This company was registered on the Ist inst., 
with a capital of £82,500, in £1 shares, to acquire 
land, whether or not ‘for mining purposes, mines, 
mining rights, water and electric power rights, 
minerals and mineral rights, timber and lands, 
situate in Nevada, U.S.A., and all the rights 
appertaining to the same. The first subscribers 


are ;-— 

Shares. 
John M. Nivan, 2, Colchester-street, London 1 
Frank Fuller, ~ ga Queen’s- -road, Leyton- 

stone, E., secreta 1 
E. R. Jameson, il, Bushey Hill- road, “Camber- 

well, « E. accountant faras 1 
Charles 8, ted, 156, Stanst d. road, Forest- 

hill, 8.E., surgeon dentist . 1 
H. Howard, 88, Warner-road, Camberwell, s. E., 

assistant .. 1 
ment Morgan, 112, ’Petherton- road, “London, 

sharmaceutical chemist . 1 
Aine R. Hewitt, 15, Shepperton- “road, Isting- 

ton, N., clerk . 

There are not to be leas. than three nor more 
than seven directors of the company, and the first 
are Sir W. G. Hunter, George Reid, and L, P. 
Allan; qualification, 100 shares, Each director 
will be entitled to receive as remuneration for his 
services the sum of £100 per annum, and the board 
may divide 5 per cent. of the net profits whenever 
the amounts paid in dividends in any year shall 
amount to 12} per cent. on the paid-up capital. 








South Tawton Copper Mines, Limited. 
This company was registered on the Ist inst., 
with a capital of £25,000, divided into 1100 pre- 
ference shares of £10 each, and 1400 deferred 
shares of £10 each, to carry ‘into effect an agree- 
ment which has been made between Mark Ernest 
Jobling and the company for the sale and pur- 
chase of a lease of copper mines, situate at South 
‘Tawton, Devon, and certain plant and machinery. 

The first subscribers are :— 
Pref. shares, 
William H. Cowper, Grove Hill, saniegeataatetaree 
merchant .. ee 
Joseph Taylor, Ay: rgarth ‘ ee 
T. Watson, Rosebank, "Dasiingin, gen 
John Stevenson, J.P., Norwood, M adlestrough 
Sydney O. Purves, B.A., 12, Hampstead-road 
Fairfield, Liverpool . 
John Birkbeck, Grange- “road, West Middles- 
brough, engineer 
John oom 23, The Green, ‘Richmond, vs W., 
solicitor... f 1 
There are not ‘to be less ‘than three 1 nor more 
than five directors, and the first shall be Mark 
Ernest Jobling, John Stevenson, Joseph Taylor, 
William Henry Cowper, and Thomas Watson ; 
qualification, £250 in the share capital ; the remu- 
neration to the directors will be fixed by the com- 
pany in general meeting. 


ee 


Buenos Ayres, Ensenada, and South Coast 
Railway Company, Txmited. 

This company was registered on the 3rd inst., 
with a capital of £800,000, divided into 40, 000 
6 per cent. cumulative preference shares of £10 
each, and 40,000 ordinary shares of £10 each, to 
construct, equip, and work railways and tram- 
ways, and to carry on the business of railway and 
tramway proprietors and carriers in the Argentine 
Republic; to acquire and work the railway 
between Rufino de Elizalde Station, in the Province 
of Buenos Ayres (including that station), and 
Magdalena, on the River Plate, and the lands, 
stations, and appurtenances belonging thereto, 
with the right of running trains and engines over 
the provincial railway between Rufino de Elizalde 
Station and the Pereya Station, of the Buenos 
Ayres and Ensenada Port Railway Company, and 
to construct or acquire and work an extension of 
the said Magdalena Railway to Las Piedras, The 
first subscribers are :— 


Shares. 

*John W. Batten, 15, si gardens, Campden- 
hill, London, W., barris 

“Ww. P Sutherland, 4, oun George- “street, ‘West- 
minster, engineer 

*Campbell P. Ogilvie, ‘Sizewell House, ‘Leiaton, 
Suffolk . 

Charles C, Hore, Bonscale, Beckenham, Kent . 

Charles F, Doidge, 2 er ‘buildings, London, 
stockbroker... . 

James C. Simpson, C. E, “"Broadway- chambers, 
Westminster 

John W. Theobald, 1‘ Macaulay- -road, Clapham, 
8.W., secretary to a company “ 1 
There are not to be less than three nor more than 

seven directors ; qnalification, £500 in the share 

capital of the company ; the tirst directors are the 

subscribers denoted by an asterisk ; the remunera- 

tion to the directors isto be the sum of £1500 per 

annum, to commence from the registration of the 

company. 


tt 








Prices FOR DriLting Om WELLS. — An 
American contemporary gives the schedule of 
future drilling prices adopted at the recent Oil 
City meeting of the Producers’ Protective Associa- 
tion and Oil Well Drillers’ Union as follows:—All 
Grilling in Allegany county, New York, 60 cents 
per foot; all drilling in McKean county, Pennsyl- 
vania, 50 cents; all drilling in Warrenand Forest 
counties, Pennsylvania, 55 cents; all drilling in 
Elk county, Pennsylvania, 60 cents ; all drilling in 
Crawford county, that part of Venango county 
north of Petroleum Centre, and lower part of 
Warren county, 55 cents; all drilling in that 
part of Venango county south of Petroleum 
Centre and north of Emlenton, Clarion county, 
50 cents; all drilling in Washington county, Smith 
and Fergus pool, 1'25 dols. per foot; all drilling 
in Taylorstown, 1:15 dols. per foot; “all drillings 
in Mt. Morris, 1°40 dols.; all drilling i in Nineveh, 
2 dols.; all reaming down north of Emlenton, 
when required to shut off salt water, 40 cents; 
use of machinery north of Emlenton, 10 cents per 
foot; cleaning out after two days in new wells, 
with tools and one man, 12 dols per foot. All 
water wells drilled north of Emlenton shall be 
paid for at the same rate as the oil wells. Where 
five or more wells can be secured in the same 
immediate vicinity, where no unreasonable delays 
are to be encountered, a reduction of 5 cents per 
foot may be made from the above scale, all north 
of Emlenton, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
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Application for Letters Patent. 


*,* When patents have been “ communicated” the 
“name and address of the communicating party are 
printed in italics, 


26th October, 1888. 


15,398. Disinrectinc Apparatus for Drauss, H. G. 
Planner, London. 

15,399. Toy Batioons, A. H. Harrison, London. 

— | -gupumeaae for LicuTinc Fixes, J. Cannon, 


ublin. 

15,401. Arracuinc Door Knoss to their Spinpes, J. 
Bott, Manchester. 

15, — Seur-act ACTING Mutes, Messrs. Guest and Brookes 
an 

15,403. Typr- on Macuines, M. Heam and M. 
Donne, London. 

15,404. Sprints for Surcicat Uses, G. Fletcher, 
Halifax. 

15,405. Pap for Horsgs’ Feet, T. D. and 8, Taylor, 
Derby. 

15,406. Typz-wriTERs, J. Gardner, Manchester. 

15, 7407. PREVENTING CHOKING in Pirgs, D. P. Mudie, 
West Bromwich. 

15,408. Morors actuated by Compressep Liquip, A. 
Higginson, Live 

15,409. Bicycies, T. W. Deane, Manchester. 

1b, 410. Stoves, "L. W. Leeds and The L. W. Leeds 
Patent Floor Warming Stove Company, London. 

15,411. DisinrecTina Urinats, W. and G. Heywood, 


on. 

15,412, SHearnina the Woot of Animaus, F. Rose, 
Liverpool. 

15,413. Rivertine Epoes of Saget Iron Puiates, F. J. 
Tay lor, Liverpool. 

15,414. SKELETON Dress PatreRN MODELLER, P. 
Hutchinson, Denholme. 

15,415. Dust Buys, T. R. Swaine, London. 

15,416. Tosacco Pipz, G. H. Wriford, London. 

15,417. Bett, L. G. Crowle, London. 

15,418. Coat Vasgs, P. C, Jones, Guildford. 

15,419. ARTICLES of FURNITURE, 8. G. L. Giles, 
London. 

15,420. SELF-HANGING WINDOW Sasues, F. Lamacraft, 
London. 

15,421. Sirrinc Sanp for BuiLpinc Purposes, W. Hucks, 
London. 

15,422, Srackinc Botties for Disptay, W. Hucks, 


London. 

15,423, Ename Letters, Devices, &c., E. J. Church, 

ndon. 

15,424. Lupricators, 8. Smirke and E. Tate, London. 

15,425, Mancie, W. Shedlock, London. 

15,426. Motors actuated by "Hy DROCAREON, A. Reis, 
London. 

15,427. Pen Cieaners, A. Buck, London. 

15,428. Opservine Locatities by Rer.ection, E. A. 
Trapp, London. 

15,429. Rearine the Younc of Game, &c., W. J. Riley, 


15,430. Raitway Carriace Covup.ines, J. W. Baker, 
ndon. 
15,481. Lire-savine Appuiances at Sza, C. Riddle, 
ndon. 
15,432. Winpow CLEANERS’ Protection Bett, D. F. 
Saunders, London. 
15,433. Seconpary Barrekiges, T. J. Handford.—(Z. 
Du nean, United States.) 
15,434. Drain Traps, W. Yuill, London. 
15,435. BuRGLAR ALARMs, L. F. Lamkin, London. 
15,436. MatcH-Box, E. Conti, London. 
15,437. Heatinc Feep-water, W. R. M. Thomson.— 
(A. W. James, India.) 
15,438. CasH and Parcet Carriers, W. Thomson, 
Glasgow. 
—. Locks for Drawer Nests, &c., A. E. Walker, 
pat 


on, 
15 ow and Seasonino New Casks, H. Hill, 
ndon 

15,441. Furnaces, F. Ransome, London. 

15,442. Paps for Horses’ Hoors, W. Martin, London. 

15, 443, ComBINED ToBacco-PIPE and WALKING-STICK, G. 
H. Coursen, London. 

15,444. Wasuine Knvuck ez, T. Inchley, Birmingham. 


27th October, 1888. 


15,445. FertiLisinc Compounp, C. N. Watts, London. 
15, 446, FisH-PLATE CONNECTIONS for Ralxs, » ee A 
Thompson. —(W. Wilt, United States.) 
15,447. Vases, Jars, &., L. H. Goggs and T. T. Irvine, 
iverpool. 
15,448. Gas Enoines, W. P. Thompson.—(D. S. Reyan, 
U nited States.) 
15,449. Skirts, &c., 8. Liebman, Manchester. 
15,450. Hixees for Casinet Work, R. W. Cunning- 
ham, Manchester. 
15,451. Damprne Paper, F. Wrigley, Manchester. 
15,452. Macuines for SmootrHine Linen, 8. Barrett, 
Keighley. 
15,453. Percusstve Hanp-DRILLING MACHINE, G. Mole 
and J. Pearson, Newcastle-on-Tyne. 
15,454. Paorocrapnic Cameras, 8. D. and J. D. 
McKellen, Manchester. 
15,455. Knittine Macurnes, W. J. Ford, Leicester. 
15,456, Composition for PackinG GLaNDs, W. Holt, 
alifax. 
15,457. InvisIBLE Printine, C. 8. Jones, London. 
15,458. ALARM CLocks, A. Demaine, Bradford. 
15,459. Feepinc Brusues, &c., with Water, W. Hol- 
land, Manchester. 
15,460. Catcrnine, &c., SuBsTaNcEs, R, Cunliffe, Man- 
chester. 
15,461. Fixrnc Fanuicuts, &c., D. Burns and J. B. 
Cairns, Carlisle. 
15,462. Rartway Lockine Apparatus, J. P. O'Donnell 
and J. Hill, New Malden. 
15,463. Parinc Fett Harts, J. Bevan and J. Long- 
worth, Denton. 
15,464. Vatves for Hypravtic APPaRaTus, W. Cun- 
ningham, Glasgow. 
15,465. Puttey Trucks and Ropes, W. Cunningham, 


asgow. 
15,466. Bontxo or TUNNELLING Macuines, R. Stanley, 
mi 
15,467. — Sueet to Meta Backs Comss, J. 
Biggins, Sheffield 
15,468. SEPARATING and Grapinc Meat, &c., R. J. 
Eke, London. 
15,469. Constructine Scarroipine, G. Beck and E. A. 
Hancock, London. 
15,470. Ova Meratiic Knoss, F. H. Cartland, Bir- 
mingham., 
15,471. Wet Gas Meters, G. Mills, London. 
15,472. Sicntine Rirwes, H. 8. 8. Watkin, Woolwich, 
and A. W. White, Farnborough. 
15,473. Ear TruMrer, A. H. Byng, London. 
15, \ pone AXLEs and Boxes of Carriages, T. Evans, 
mdon. 
15,475. Repucine Vatves, J. D. Churchill, London. 
15,476. Ruxte States, J. J. Dargue, mdon. 
15,477. PREVENTING the UNDUE MovEMENT of PLATEs, 
ke. aly Roven WEATHER at Sea, H. W. C. Leech, 
mn 
15,478. HEATING and VENTILATING Apparatus, A. Will- 
geroth, Liverpool. 
15,479. Retaininc GLopes upon their Hoipers, W. 
llan and R. A. Holmes, London. 
15,480. Brushes, N. Knowles and W. Philipson, 
London. 
15,481. Piston, T. M. Howkins, Liverpool. 
15,482. Marxine the Paces of Books, &c., J. Hope, 
Liverpool. 
15,483. Tire Fastenina, J. C. Wilson, London. 
16. woe TrovsER Braces or SusPENDER, 8, Frank, 
mdon, 
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15,485. Macurnery for Roiurnc Guass, J. Armstrong, 
London. 


15,486. Partour See-saw, E. Greenfield, London. 
15,487. Cican or CicGaREeTTe Howper, H. Perry, 


mdon. 
15,488. Tanpem Sarety Bicycises, F. M. Dossor, 

on. 
15,489. SanrraRy APPLIANCES for URINALS, G. Jennings, 

mdon. 
—, Hoipers, &c., for Towe-preces, A. Garstin, 


ndon. 

15,491, Gastryinc Liquips, L. Serpollet, London.— 
(Date applied for under Section 103 of the Patents, 
&c., Act, 1883, 27th March, 1888.] 

15,492. Usine Perrotevm for Cooxine, H. A. O. E. 
Griinbaum, Stratford. 

15,493, SicNauine at Sea, M. T. Neale and J. H. Smal- 

, London. 

15,494. OpeRatinc Dynamos by WaTEeR Power, 8. 

rloff, London. 

15,495. Furnaces, J. Hilton, E. Jackson, and G. C. 
Hilton, London. 

15,496. Dye, J.C. L. D., D. E. H., and A. J.J. d’A. 
Keechlin, London. 

15,497. Securine Stoppers in Borrues, J. P. Lea, Bir- 


ming! ; 

sae Hewtmets and Dresses, A. E. Stove, 
mdon. 

15,499. Removine Outer Sxrivs of Rice, W. Shedlock, 


mdon. 

15,500. Castinc Rees for Fisninc Lings, F. Robbins, 
London. 

15,501. Burnine of Liquip Fuvet, &c., C. H. Laud, 


ndon. 

15,502. Mernop of Sortinc Mixerats, G. Kilgour, 
London. 

15,503. Fastener for Winpows, &c., W. Cussans, 
London. 

15,504. Wine Rerarvers, A. Campbell, London. 

—, Drawinc Pens, J. Harrison and J. E. Livesey, 


on. 
29th October, 1888, 


15,506. Pratinc Merats with ALuminium, &c., L. Q. 
and A. Brin, London. 

15,507. ALLoyinc Metatiic ALumMinium with any 
other Mertats, L. Q. and A. Brin, London. 

15,508. Propucisc ALtuminium, L. Q. and A. Brin, 
London. 

15,509. Vatves, T. Pratt. Keighley. 

15,510. Door Carn and Bott, J. Turner, Keighley. 

15,511. Brituiant CrysTaL FLowEr of Various Hves, 
M. Winter, Hereford. 

15,512. Locks for CargiacE Doors, 8. and J. Wilkes, 
Bloxwich. 

15,518. Tospacco Pipes, P. D. Hedderwick and T. 
Davidson, jun., Glasgow. 

15,514. CLoTHEs Pees, W. Smith, Birmingham. 

15,515. Drittinc Macuines, J. E. Rogers, Tipton. 

15,516. Printine Presses, J. Jordan and E. Howard, 
London. 

15,517. Seraratinc Impvrities from Wueat, C. J. 
Robinson and J. Ward, Live 1. 

15,518. D. aterson, Airth-road 


15,519. Cramprnc Apparatus for Pressinc Metat, J. 
Muir, Glasgow. 

15.520. Hypropataic Brxpines, &c., F. Marx, 
Manchester. 

15,521. Steam Trap, J. Wood, Manchester. 

15,522. Heatixc Apartments, &c., J. Langfield, Man- 
chester. 

15,523. CoLLarsrBLe Toy Locomotive, G. F. Lutticke, 
West Brighton. 

15,524. Grinpinc Revotvinc Fuiats of CaRDING 
Encuves, 8. Mills, Manchester. 

15,525. Movaste Book Rest, E. and E. R. Baller, 


jirmingham. 
15,526. Porst Szammnc Macuines, B. Hague, Not- 


15,527. Fieure Puzzie, W. H. Swingler, Birmingham. 

15,528. CLEaninc Kyives and Forks, R. B. Wheeler, 
London. 

KNIFE-CLEANING APPARATUS, A. E. Haslam, 
London. 

15,530. Evectric Inpicators, R. W. Paul, London. 

15,531. WaTER-cLosets, J. and A. Duckett, London. 

15,532. Arrixinc HanpLes of MANGLEs, &c., 
Burgon, London. 

15,533. Evaporatinc or ConcENTRATING Liquips, P. 
Evans, Liverpool. 

15,534. Fatt Pips, P. Y. Cliff, London. 

15,535. Maxine Pastep PLusH-LIKE Goons, M. Lewin, 
London. 

15,536. Heatinc Apparatvs, L. Stilmant, G. Bruneau, 
and J. Dusseldorp, London. 

15,537. Firz-LicHTers, L. Stilmant, G. Bruneau, and 
J. Dusseldorp, Londun. 

15,538. Stoves, L. Stilmant, G. Bruneau, and J. Dussel- 

orp, London. 

15,539. TuresHisc Macuives, M. Hoffher and J. 
Schrantz, London. 

15,540. MecuanicaL Recatta or Boat Race, A. A. 
Lippett, London. 

15,541. Botts or Fastenrncs for Doors, C. Henman, 
London. 

15,542. FLusuine Cisterns, E. G. W. Moon.—({J. C. 
Butler, New Zealand.) 

15,543. Construction of HorTicuLTURAL BUILDINGS, 
E. Newton, London. 

15.544. Reservorr for Liquips, H. G. and H. C. Payne, 


mdon. 

15,545. Brakes, W. E. Gedge.—(J. R. Bell and F. E. 
Robertson, India.) 

5,546. Repuctne Vatves, W. Reid, London. 

15,547. Hats, Hetmers, &c., G. Rose, London. 

15,548. Cooxine Ecos, F. Reynolds, London. 

15,549. Hat Rest, 8. N. A. Metcalf, London. 

— TeLePHonic Communication, J. Sack, Lon- 

on. 

15,551. Carpinc Enornes, J. E. Platt and J. Fidler, 
Manchester. 

15,552. Hyprocarson Lamps, L. Julien, London. 

15,553. Lotion for the Harr, H. H. Glenck, London. 

15,554. STONE-BREAKING Macuines, A. Hope, London.” 

15,555. Pins, I. Drown, London. 

15,556. Gas Ovens, 8. G. Rhodes, London. 

15,557. Pumps, P. E. Hodgkin, London. 

15,558. Soap Powper, H. C. Foulsham, London. 

15,559. BookmMarKER, E.S. Day, London. 

15,560. Fispixc Rops, H. H. Lake.—(C. S. Treadway, 
United States.) 

15,561. Fisainc-rops, H. H. Lake.—(C. S. Treadway, 
United States.) 

15,562. Waterrne Pots, A. B. Bennett, London. 

15,563. Sremens Gas Furnace Vatve, J. L. Stevenson, 


London. 
15,564. Paint for Surps’ Bottoms, J. Baynes, W. H. 
Doughty, and H. T. Greaves, London. 
15,565. Macuines for Sirtine Grars, H. Graepel, 
London. 
15,566. Drivine Bets, J. Johnstone, sen., Glasgow. 
15,567. ATracninc DRavuGHT ANIMALS to VEHICLEs, O. 
Jones, London. 
15,568. Guarps for Brick-mMakinc Mac#ines, B. 
ichardson and E. Dickinson, London. 
15,569. Cuanoinc Boxes for PaHoToGRaPHic PLATEs, 
A. L. Cahen dit Cann, London. 
15,570. Siena for Cazs, H. C. Hirst, London. 
15,571. Dreperna Vessets, A. Brown, London. 
— Siricrum Copper, W. Feld and G. von Knorre, 
ndon. 
15,573. Writinc Nips, G. H. Frost, London. 
30th October, 1888. 
15,574. Sanp Grasses, C. W. Clark, Birmingham. 
15,575. Cravat Hotper, A. Heyman, Birmingham. 
15,576. VentiLatinc Rooms, P. M. Walker, Halifax. 
15,577. Umprecias in WaLkine Sticks, F. Burcham, 


Lowestoft. 

15,578. ADVERTISING EnveLope, J. R. Feltham, Bir- 
mingham. 

15,579. Coix Mounts, W. Light and J. H. Witcomb, 
Birmingham. 








a Woop Om Press Wrappers, W. Thornham, 

u 

15,581. ‘oa for Rattway Rats, J. P. Littleton, 
to! 


Bristol. 

15,582. Sat, F. N. Seyde, Birmingham. 

15,583. Dust Stopper for House Doors, J. H. Bewick, 
Gateshead-on-Tyne. 

15,584. Grist and Rotter Mitis, R. Burns, Bir- 


mingham. 

15,585. Rack for Buinps, T. H. Palmer, Bristol. 

15,586. Macuine for Movuipine Bricks, R. B. Lyon, 
Newcastle-on-Tyne. 

15,587. CLeaninc Tramway Lives, J. Stark, Liverpool. 

15,588. Purirication of CrupDE ANTHRACENE, F. 
Lennard and 8. P. Eastick, London. 

15,589. New Game, W. C. Owston, Wentbridge. 

15,590. Compinep Cicar-cuTrer, &c., G. C. Hale, 


effield. 

15,591. Fer SHogs, E. Gibson, J. P. Bardsley, and R. 
J. Fletcher, Manchester. 

15,592. Steerinc Gear, J. Cran, Glasgow. 

15,598. Gioves, F. R. Lange. —(H. Gulden, Saxony.) 

15,594. PLovens, J. Mccall, Manchester. 

15,595. Points for Rais, J. T. Williams, Swansea. 

15,596. ADVERTISING Apparatus, T. Gregory, South- 
port. 

15,597. Nexpwg, &c., Case, H. D. Dickinson, Redditch. 

15,598. Darnine Stockrines, J.T. Wil s, Swansea. 

15,599. Tosacco Pipes, D. G. Hoey, ome. 

15,600, Parnacuurtes, A. Orton and G. Higgins, Lon- 


on. 
15,601. Evecrric Be.t-pusx Firtines, C. J. Harcourt, 


London. 

15,602. Arr-TIcGHT Borties, E. 8S. Hunwick and E. J. 
Robinson, London, 

15,603. Gas Enounes, G. I. Hurst, London. 

15,604. Knire for BLeepine InpiIA-RUBBER TREES, C. 
Melhado.(F. A, Blancaneauxc, British Honduras.) 

15,605. Compact Lapper, L. G. Barber, London. 

15,606. MALLEABLE Meta. Pipgs, G. H. and A. L. 
Lloyd and H. Bewlay, London. 

15,607. Hotpinec and Turnino Incots, T. K. Cavill, 
Sheffield. 

15,608. Coxe, &c., Forks, J. R. Dudley, Sheffield. 

15,609. Erevatep Caste Raitways, H. Ridley and J. 
Skeldon, London. 

ie, Sewanee for VentiLatine, &c., J. Rothwell, 

mdon. 
15,611. SausaGe-FILLING Macuines, J. Green, London. 
15,612. InsuLators for ELtectricat Conpuctors, J. C. 
ve, London. 
> ~~ PREVENTING CISTERNS, T. Penario, 


mdon. 

15,614. Dovcue and FLesx Brus Compinen, A, Kahn, 
London. 

15,615. ADVERTISING on Boxes of Matcues, F. Strasser, 


ndaon. 
15,616. Recisterinc Water Meters, H. Meinicke, 


mdon. 
15,617. Nicut-Licu7s, H. G. and E. W. Holdsworth, 
London. 
15,618. Vermin Traps, W. Pead, London. 
15,619. Maxtxe Nuts, &c., G. Dunham, London. 
15,620. Cocks, VaLves, and Taps, W. P. Thompson.— 
(J. Cortella, Belgium.) 
oe. — Winpow Panes, &c., E. Lyon, 
ive . 
15,622. Lacrnc Stups for Boots, &c., A. Combault, 
London. 
15,623. Extincuisners for Pararrin Lamps, J. W. 
Uttley, Liverpool. 
15,624. Concentratinc Caustic ALKALI, G. H. Bolton 
and J. R. Wylde, London. 
— Pistons, C. H. Steen and M. McDonald, 
mdon. 
15,626. Evecrric Batrerigs, P. Schoop, London. 
oo Carponisinc STEEL in Bars, M. A. Howell, 
ndon. 
15,628. Makinc Horsgsnogs, J. A. Burden, London. 
15,629. Metaxuic Packine for Pistons, H. H. Lake.— 
(T. Tripp, United States.) 
15,630. Fountain Pens, H. H. Lake.—(J. J. Loud, 
United States.) 
15,631. Securrnc Rartway Rat.s upon their SLEEPERS, 
B. nm, London. 
—, TusvuLaR Borers, K. Gamper and R. Farkacz, 


mdon. 

15,633. Frxinc Corks in Botries and Jars, T. E. 
r, xX. 

15,634. CASTER or Drepcer, A. F. E. Grant, London. 

15,635. ApveRTisinc, W. Brownlie, Glasgow. 

— Wire Cora and other Looms, A. Knox, 


Ww. 

15,687. Feepinc Furnaces, W. E. Allington, London. 

15,638. Testinc the StreNcTH of Yarn, J. A. Pierrel 
and C. U. Piat, London. 

15,639. Cocks and Vatves, H. Edwards, London. 

15,640. Van Brakes, J. H. Shaw and W. Morse, 
London. 

15,641. Boxes, F. Simmonds, London. 

15,642. Hoipers for Penctis, E. Patterson, London. 

15,643. BREECH-LOADING FrreE-aRMs, K. R. Milovano- 
vitch-Koka, London. 

15,644. CLEARING REGENERATIVE Hot-BLast Stoves of 
Dust, C. Cochrane and J. English, London. 

15,645. Razor Strops, G. H. Coursen, London. 

15,646. ApveRTisiInGc, H. H. Rumble, London. 

15,647. EMBROIDERY on PERISHABLE Tissuz, R. 
Haddan.—{J. Singer, Germany.) 

15,648. ELectric Swircues, W. B. Cleveland, London. 

15,649. Toy Pistor, A. Myall.—(The Patents Investment 
and Manufacturing Co., United States.) 

15,650. Fire-crates, A. J. Clark, London. 

15,651. FricrionaL Gearine, G. F. Evans, London. 

15,652. Maxine Sewinc Tareap, &c., H. Borman, 


ndon. 

15,653. Fasteners for SLipixc Winpow Sasues, W. J. 
T. Goatley and G. Burton, London. 

15,654. Azo Cotountnc Matters, H. H. Leigh.—(R. 
G. Williams, New York.) 

15,655. DisuLpHURISING the Lime used in Gas Purt- 
riers, W. T. Walker, London. 

15.656. Movutp for Artictes of Guiass, F. and W. 
Defoing. 

81st October, 1888. 
aes. Gove: for Connectine Pipss, &c., E. Fitt, 
ndon. 


15,658. ELecTRO-MaGNeTs and their ArmaTuReEs, H. 
Marrian, London. 

15,659. Recerractes for PErisHABLE Goops, P. 
Molyneux, London. 

15,660. Boor Fixisuinc, E. C. Tomlinson and J. G. 
Gifford, Belfast. 

15,661. Rattway Carriace Doors for Preventinc the 
JamMING of Dress, &c., J. Clark, London. 

15,662. Gas-HoLpERs, B. Brown, Liverpool. 

15,663. Link Morton for Ristne-Boxes in Looms, J. L. 
Byrom, Manchester. 

15,664. Markine or Curtino Instruments, T. Smith, 
London. 

15,665. Giass HoLtow-ware, T. Walton, Liverpool. 

15,666. Mouxps for Castine Stergo Puiares, J. Baker, 
London. 

15,667. Butrer Hanns, W. Smith, Birmingham. 

15,668. Woop-PLanine Macuines, W. Smith, Birming- 


15,669. Smyrna Vetvet Carpet, A. Leven, Cologne. 
15,670. CuemicaL Ink Erasine Apparatus, P. C. Wood, 


mdon. 

15,671. PernamButaTor Tires, &c., G. Littlewood, 
Birming’ , 

15,672. Dossies of Looms for Weavine, J. and J. 
Ward, Halifax. 

15,673. Se_r-apsustinG Buttons, 0. Lewis, Ebenezer. 

15,674. Markxinc Woven Piece Goops, J. Duxbury, 
Manchester. 

15,675. IwcineraTinc Spent ALKALine Lyegs, T. 
McDougal and J. Jardine, Glasgow. 

15,676. Dismnrectants, J. E. 4 ey Dublin. 

15,677. WHeets and Axtes, &., E. C. 8. Moore, 


ver, 
15,678. Fixuse Looxino-oiasses, A. F. Wileman, 
Ealing. 


15,679. Securina Castors to Pianos, &c., J. Parry, 

Birmiugham. 

15,680. Domestic Frre-pLaces, H. Ames, Sheffield. 

15,681. OrTHOGRAPHIC Provections, J. Cobb, Leeds. 

15,682. Benpinc Points of Wire, A. Stratton and J. 

udge, Redditch. 

15,683. Process of Transrer, R. Ward, London. 

15,684, AXLE-Box Guarps, R. Hudson, London. ~ 

15,685. Batu Bearines, E, von Skertich and L. von 
Féldessy, London. 

15,686. StpHon Heap, E. Radvanyi, London. 

15,687. Auromatic CHatn Brakes, J. R. Tozeland, 


ndon, 
15,688. Securine the Tubes of Borters, T. Campbell, 


ndon. 

15,689. Fotpina Fan Stove Screens, A. Mullord, 
London. 

15,690. Matcu-Box Houpers, L. Anidjah, London. 

15,691. Preventine the Re-use of Tickets, W. Tilley, 
London. 

15,692. Mixine Dynamite, J. Cox, London. 

15,693. Exrenpine Taste, A. Lyons, London, 

15,694. Manuracture of Bitvets, J. B. Bradshaw, 

effield. 

15,695. Coat Scurries, W. Foad, London. 

15,696. Concertinas, T. R. Shillito.—(W. Spaethe, 
Germany.) 

15,697. Accorpions, T. R. Shillito.—(W. Spaethe, 
Germany.) 

15,698. Dippinc Process for Depositinc METALS upon 
Iron, A. Lévy, London, 

15,699. Lire Guarp for Train Cars, &c., C. A. E. T. 
Palmer, London. 

15,700. Picrure Biocks, J. R. Morford, London. 

15,701. Lasts for Boors, H. W. Mobbs and A. Lewis, 
London. 

15,702. Puriryinc Water, &c., H. L. Sulman and E, 
E. Berry, London. 

15,703. Apvertisinc Devices, C. Wells, London. 

15,704. Steam Enornes, G. W. Hart, Harlesden. 

15,705. Bearinc Parts of Macuinery, G. W. Hart, 

Harlesden. 

15,706. Stream Generatine Apparatus, G. W. Hart, 

arlesden. 

15,707. Lasetiine Bortttes, &c., P. Constant, London. 

15,708. Treatinec the Errituent Waters from MINEs, 
M. Yglesias, London. 

15,709. Wneets for VeLocirepes, &c., H. A. Reinhold, 
London. 

15,710. Kerrie for Heatina Water, R. D. Hewetson, 
London. 

15,711. Foutpine Carriages, J. Twitchin, London. 

15,712. ReversisLe Seats, H. Livesey, London. 

15,713. Connector for ELecrricat Conpuctine Wires, 
Sir D. L. Salomons, Bart., and H. Faraday, London. 

15,714. Omntsuses, G, L. Cumberland, London. 

15,715. Harvestinc Macainegs, J. Howard and H. and 
H. E. F. , London. 

15,716. PRESSURE-REGULATING Apparatus, H. H. Lake. 
—(N. C. Locke, United States. 

15,717. MusicaL Tors, G. Cole and F, Jewell, London. 

lst November, 1888, 

— Socks, W. Shuffiebottom and T. Brown, Staly- 

bridge. 


15,719. Hotpixe Conprments on the Ris of PLates, 
H. Campion, Birmingham. 
15,720, Stay or Corset STRENGTHENER, M. W. Utting, 


Liverpool. 
15,721. Cast Iron, J. Pointon, Huyton, near Liver- 
1. 


151799, Step Lappers, W. Taylor, Great Driffield. 

15,723. Portapie Heap Rest, W. Crooke and J. Coster, 
Edinburgh. 

15,724. Box for Storace of Butrer, &c., E. G. Hallett, 
London. 

15,725. Cows or VentiLators, 8, Worsencroft, Poyn- 


ton. 
15,726. Hotpinc Brakes of VeLocirepes, H. Waterson, 
ston. 
15,727. Dritimc and Tarpinec Gas Marys, J. Ruscoe, 
H > 


yde. 

15,728. Fisnine Rops, Tennis Bats, &c., W. and J. J. 
Hardy, Alnwick. 

15,729. Hanpies of Covers for Dishes, H. Hutton, 
Sheffiel 

15,730. Scissors and Spears, J. 8. Chapman and W. 
Tyzack, Sheffield. 

15,731. Dryrsa GranuLaR Mareriat, R. Howarth, 
London. 

15,732. Measvurine and Inpicatine Hercut, R. and R. 

atson, Bristol. 
15,733. Steam Borers, T. Carter, Sunderland. 
ay for VessE.s containing Liquips, N. White, 
ndon, 

15,735. Recenerative Gas Furnaces, I. Beardmore, 
Glasgow. 

15,736. Menu Carp, Batt Procramme, &c., M. W. 
Utting, Liverpool 

15,737. ELevatino, &c., Curtain Portes, G. Brown, 
Glasgow. 

15,738. Brackets for Farry Lamps, J. Empson and J. 
Hewitt, Birmingham. 

15,739. PREVENTING Persons taking Cop, R.Buchanan, 


imbarton. 
15,740. Be.tina, A. Kennedy, Belfast. 
15,741. DyNaMo-ELECTRIC Macuines, P. V. McMahon, 
Dundalk. 
15,742. Proputsion of Steam Vessevs, J. Butteriss, 
mdon. 
15,743. Liquor Bortiers’ Boxes, &c., J. A. Wilson, 
Dundee. 


ndee, 
15,744. JACQUARD MACHINES, W. Barras and J. Harri- 


son, ax. 
15,745. Prevention of Down-pravouts, J. Porter, 
Leicester, 


15,746. Potato Diccers, W. Johnston, London. 

15,747. Exc.upinc Dravcut from Doors, F. R. Baker, 
Birmingham. 

eons Fumicatine Apparatvs, P. Fyfe and J. Dobson, 
G ‘ow. 

15,749. Srorace or Papers, Books, &c., J. Macnaugh- 
ton, Edinburgh. 

15,750. Pitt-coatinc Macuinery, J. H. B. Green, 
Swindon. 

15,751. Sovp or Bovitton-capsutes, J. Quaglio, 
London. 

15,752. Wueets, T. R. D. Bingham, London. 

15,753. Puotocrapuic Sautters, F, T. Bennett and 
A. E. A. Wiss, London. 

15,754. Drawrine Square, C. Hubbocks, London. 

15,755. Dry Gatvanic Cets, A. J. Jarman, London. 

15,756. SepaRaTiING Mik, W. W. Beaumont, London. 

15,757. Dyerne Yarns or THREAD, G. Young, London, 

15,758. Biotrine Paper, J. Walker, London. 

15,759. SHarr Harness, L. C, Charlot, London. 

15 760. Gavuces for Ort and other Cisterns, W. B. 
Williamson, London. 

15,761. Comprnep CHarrn and Lovunog, F, Palmer, 

‘ London, 

15,762. Steam Generators, J. 8S. White, G. E. Belliss, 
and A. Morcom, London. 

15,763. Toy, J. C. Porrett, London. 

15,764. TReaTMENT for Astama, &c., M. Williams, 
London. 

15,765. SigNaL LANTERNS or Lamps, G. E. von Medvey 
and F. Matzner, London, 

15,766. Ensurrno Direction of an ELecrric CURRENT, 
C. Bulman and A. B. Tiffen, London. 

15,767. Lapies, M. H. C. Simpson, Glasgow. 

15,768. Lamps, C. D. Aria, London. 

15,769. Money Boxes, A. Barker and C, Groombridge, 


London. 
15,770. Vatves of Gas Fornaces, I. Beardmore, 
Glasgow. 
ag Pew REPEATING F1RE-ARMS, E. Fabre and A. Tronche, 
ondon. 
15,772. Stays &c., for Steam Borers, J. C. Wilson, 
London. 
15,773. Stoppers for Borries and Jars, J. H. Evans, 
London. 


15,774. TORPEDOES, A. Legé, London. 
16,775. Furniture, 8. G. L. Giles and H. G. Lancaster, 





mdon, 


15,776. ALARM Cocks, A, L. Lineff, London, 

15,777. Coatino of Suips, A. Schanschieff and M., J. 
Paul, London 

15,778. Rounpaxouts, F, Savage, London. 

15,779. Equatistnc Power, F. Malfait, London, 
15,780. Tits, H. L. M. Goodridge, London, 

Paste for Suarrenina Toois, J. McGloin, 


mdon, 
15,782. Traps for Catcuina Birps, &c., R. Nicholls, 


on. 

15,783. Stream Trap, J. Dixon, London. 

15,784. Locks for Baas, L. Hirschfeld, London. 

15,785. Percussion Fuses, M. Delmard, London. 

15,786. Macazine Rirves, J. J. 8 , London. 

15,787. OscrLiaTino Screens, J. Imray.—(J. Bartsch, 
Germany.) 

15,788. Crusnina Mineras, J, Imray.—(J. Bartsch, 


Germany.) 

15,789. Sortinc Minerats, J. Imray.—(J. Bartsch 
Germany. 

15,790. Fisuinc Nets, R. M. Hewett, London. 

15,791. Locxine Nuts, F. Purbrick and R. H. Stone, 


ve’ 1. 

15,792. Tov Atrr-oun, H. J. Hanks, G. Hailey, and H. 
L. Hansen, —. eH 

15,798. Bettows, W. Logan, Liverpool. 

15,794. Purirication of Atconoxs, C. Philippart, 
London. 

15,795. Leap Tanks, P. J. Davies, London. 

15,796. Aeration of Beer, F. Walter, London. 

15,797. Kxives, W. St. G, Elliott, London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


$85,809. Mernop or Makino Bianks For SHOVELS, 
J. Johnston, Columbiana, Ohio.—Filed 





Coy . 
March 26th, 1888. 
Claim.—The method of manufacturing blanks with 
split tangs, which consists in heating a bar of metal 
of a predetermined width and thickness, forming 


385,809 





incisions in the edge of the bar, and severing sections 

from the bar in the form of blanks, substantially as 

shown and described. 

385,822. Comprsep Square Rue, CALiPeRs, AND 
Divipers, F. E. Nutting, Florence, Mass.—Filed 
March 9th, 1888. 

Claim.—The combination, with a folding rule, a 
slotted quadrant, two set screws, and two joint clips 





that when in place render the rule pieces rigid at two 
ints, of two caliper legs which are adapted to engage 

= in the ends of the rule limbs to convert a folding 

rule into a pair of calipers, substantially as set forth. 


385,843. Vatve ror Steam Enornes, F. D. Child, 
Newton, Mass.—Filed February 4th, 1888. 

In a steam engine or other motor, a of ring 
slide valves arranged one in each end of the cylinder, 
and each having circular seating surface parallel to the 
axis of said cylinder, which valves are adapted to 





alternately open and close the ports of said cylinder, 
and are also provided with frusto conical surfaces on 
the inside thereof, in combination with cylinder 
heads provided with frusto conical surfaces opposed to 
and parallel with frusto conical surfaces of the valves. 


385,845. Too.-post Rixa, W. S. Cobb, Philadelphia, 
Pa.—Filed April 25th, 1888. 

Claim.—(1) A tool-rest attachment to lathes or 
haping hines, isting of three apertured and 
inclined face plates around the tool-post and 
resting on the tool-block and on each other, substan- 
tially as herein set forth. (2) A tool rest attachment 
to lathes or shaping hi isting o! ree 
apertured and inclined face plates around the tool- 
post and resting on the tool-block and on each other, 
and said plates ha holes which coincide when the 
plates are adjusted with a level tool supporting face 
and adapted to receive a locking pin, substantially as 
herein set forth. (8) A tool rest attachment to lathes 
or shaping machines, consisting of three apertured 


385,845 
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and inclined face plates placed around the tool-post 
and resting on the tool block and on each other, the 
upper and lower plates inclined or bevelled at one 
side or face and the centre plate inclined or bevelled 
at both sides or faces, substantially as herein set 
forth. (4) The combination, with a tool-block A, and 
its tool-post B, apertured at 6, of a series of three 
bevelled or inclined face plates, E F G, placed around 
the tool-post and on the tool-block and on each other, 
and a set screw C, in the tool-post and adapted to 
clamp the tool to the upper plate however the series of 





plates may be relatively adjusted, substantially as 
shown and described. 

























Nov. 16, 1888. 





THE ENGINEER. 





405 








STEAM TRAMWAYS FOR COUNTRY DISTRICTS. 
(Concluded from page 345.) 


Tue Wolverton, Stony Stratford, and District Light 
Railway is an example of a steam tramway running along 
the side of the highway, having special contrivances for 
converting the trucks into ordinary wagons. This line 
was carried out by Mr. Sellon, C.E., and was. full 
described in the paper read by him before the British 
Association at Bath. The line is four and a-half miles 
Jong, and runs from the Wolverton station of the London 
and North-Western Railway to Stony Stratford and 
Deanshanger. Twenty-five journeys are made a-day, and 
every train on the trunk line is met. The cars carry the 
mails and parcel post. The charge by the omnibus, which 
previously carried passengers from the station, was six- 
pence for each passenger. The tramway charge is one 
penny per mile. A large number of workmen are 
employed at the carriage works at Wolverton, to whom 
tickets are issued at the price of one shilling per week. 
Over 118,000 workmen were carried over the line during 
the first nine months of its opening; and in twelve 
months 230,000 passengers were carried, which is equiva- 
lent to carrying the whole estimated population that the 
line serves more than forty times over. The goods 
amount to about 100 tons a week. ‘The traffic has been 
continually increasing since the line was opened, the 
development of the goods traflic being so great that 
additional rolling stock 
has had to be added. The 
etfect that improved means 
of transport has in devel- 
oping traffic is well shown 
by the returns of this 
tramway, which amount 
to £46 a week for the 
passenger cars, as against 
£2 12s. per week, the 
takings of the onmibus, 
the total gross receipts 
for the week being £65. 
Goods are carried in 
trucks with specially con- 
trived wheels having an 
ingenious arrangement by 
means of which the flange 
is removed, and thetrucks 
can be taken along the 
ordinary roads to and 
from the farmers’ yards. 
The line is worked by the 
original promoter, who 
guarantees a dividend of 
4 per cent. to the share- 
holders. The working of 
this line has been so suc- 
cessful, not only from a 
financial point, but in the 
convenience it has afforded 
to the inhabitants, and as 
a feeder to the railway, 
that already the projec- 
tion of upwards of fifty 
miles of steam tramways 
are now under considera- 
tion in this district. The 
London and North- 
Western Railway Com- 
pany is so satisfied with 





the line above referred to, by which the flange can 
be so altered as to leave the wheel with an even 
surface for running on common roads without rails, thus 
adapting them for running either on the rails or on 
the plain surface of the road ; the trucks are taken in this 
case by horses from the tram line to and from the farm- 
steads and yards. 

The passenger cars are generally of the same type 
as those in use on ordinary tramways. In some cases the 
engine is placed on the car in order to give greater trac- 
tive power. Modern practice has, however, shown the 
desirability of having the engine separate. 

Various kinds of motive power have been tried. For 
some time vigorous efforts were made to introduce com- 
pressed air. This system was tried on the Wantage and 
Vale of Clwyd tramways, but was ultimately abandoned 





end for the erection of sheds for the engines and cars; at 
the intersection of main roads, for leaving trucks, and for 
shelter for passengers waiting for the cars, or for passing 
places and easing curves, is all that is required. This as 
a rule does not require more than about an acre to a mile, 
depending to a great extent on the width of the road. 
The cost of construction varies according to the con- 
dition of the road along which the tram line is laid, the 
quantity of land required, and the gauge adopted. Asan 
average, it may be taken as running from £1500 to £4000 
per mile for the ordinary gauge, the engines, carriages, 
&c., costing about £300 a mile more. The Wooton line with 
rails costing £8 2s. per ton, cost £1400a mile. In this 
case there were no embankments more than 10ft. in height, 
and no bridges, the roads, five in number, being crossed 
on the level. The Wisbech and Upwell tramway, in con- 





in favour of steam. In Ireland, on the Portrush line, 


seven miles in length, electricity, generated by water | 


power, has successfully been used. The steam engines 
used on these tram lines are of a peculiar type, con- 
structed to meet the requirements of the Board of 
Trade, in order to protect the public and prevent 
accidents. These requirements are--That the engines 
shall be fitted with a self-acting mechanical appliance so 
placed as not to be subject to the control of the driver, 
and so constructed that at any time when the engine 
shall attain a speed of ten miles an hour, it shall cut off 


| the steam and cause the brakes to be applied ; that the en- 
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the value of these tramways as feeders to its main line, | gine must be free from noise produced by blast or of clatter 
| of machinery ; and that the machinery must be concealed 


that it is giving every encouragement and support to the 
new lines now under consideration. 

In framing its regulations for the use of steam, the 
Board of Trade was governed by the report of the Com- 
mittee of 1873 on the Locomotive Acts, to the effect as 
regards light traffic “that self-contained locomotives 
carriages, or engines not exceeding six tons in weight, and 
making no sound from the blast, and consuming their 
smoke, should be classed as light, and that they be per- 
mitted to travel at the ordinary speed of vehicles 
drawn by horses, and only subject to the same restric- 
tions as such vehicles.” 

The construction of tramways in Ireland is governed 
by the Tramway Act of 1860, (33 and 34 Vict.) and 
by amended Acts passed in 1880 and 1883. The 
preamble of this Act states that it is desirable to 
facilitate the construction of tramways along the public 
roads, and for this purpose the districts in which they are 
situated are empowered with the consent of the grand 
juries to guarantee interest out of the public rates on the 
cost of construction at the rate of 5 per cent. The gauge 
was limited to 5ft. 3in., and the rate for passengers limited 
to twopence and three-halfpence a mile, and for coals, 
manure, and heavy goods of similar character,a penny,and 
for lighter goods threepence per ton per mile. 

_ Where the gauge is the standard, the trucks of the main 
line can be used, saving the capital outlay for the purchase 
of special trucks. A further advantage accrues from 
through rates for the conveyance of goods being obtained, 
and the booking sndcollecting sell done by therailway com- 
pany. On roads where the narrow gauge has been adopted 
special means have in some cases been tried to avoid as 
far as possible the disadvantage and cost of trans-shipment. 
Thus on the Cassel and Wilhelmshohe line in Germany, 
boxes made of sheet iron, 6ft. by 2ft. 4in. by 3ft. 10in high, 
having a capacity of 2} cubic yards, are used. These boxes 
are fitted with four cast iron wheels 12in. diameter, and 
the boxes are rolled from the tram truck to and from that 
of the railway by one man. The objection to any system 
of this kind, except for the conveyance of special articles 
between regular stations, as in the conveyance of fish by 
vans on the main lines in England, is the return of the 
empty boxes, and the inconvenience of working such a 
system over the main line. A break of gauge, in addition 
to other. inconveniences, may be taken as pe i Aon at least 
fourpence per ton as the cost of trans-shipment. Trucks 
have also been made with special contrivances, as on 


| 





from view at all points above 4in.from the level of the rails. 
The engines constructed by Merryweather, Hughes, 
and Kitson comply with these conditions, and are those 
generally in use. They weigh from as little as four tons 
up to ten tons and fifteen tons. The last engine supplied 


to the Wooton tramway is a four-wheel coupled loco- | 


motive, having a 6in. cylinder, working at a steam 
pressure of 1001b., and weighing from ten to twelve 
tons. The first two engines used on this tramway were 
traction engines, made by Aveling and Porter, having 
flanged wheels. 

The rails are of light section, weighing from 25 lb. to 
40 lb. to the yard. Those on the Wooton line are bridge 
rails weighing 30 1b. to the yard, fastened to longitudinal 
fir sleepers, 6in. by 4in., with fang bolts, cross ties of fir 
being placed 12ft. apart, and secured with in. rods. 
The greater part of the rails laid eighteen years ago are 
still in use. The rails on the Wantage line were origin- 
ally of the same kind. These are now being superseded 
by single-headed solid rails, with flat base 4}in. wide, 
which is fastened to the longitudinal sleepers with fang 
bolts. In other cases the rails are laid on cross sleepers in 
the ordinary way. The sleepers are laid on about 6in. 
of ballast. No paving is required. The rails stand above 
the surface where the tram runs at the side of the road. 
Timber crossings are provided where roads have to be 
crossed. 

On the main roads of the country, passing through 
agricultural districts, gradients steeper than one in 
twenty-five or thirty are not often met with. These 
are easily traversed. On some of the Prussian lines a 
restriction is imposed that gradients of one in twenty-five 
shall not be exceeded, but on the Cassel and Wilhemshohe 
tramway the steepest gradient is 1 in 166. No re- 
striction of this character is imposed by the regulations of 
the Board of Trade in this country, but the Board is 
governed in granting a provisional order by the special 
report of its inspector. Where the main line trucks are 
used curvesof less than twochainsradius are not admissible. 

On some of the narrow gauge lines the curves are as 
small as one chain. Generally it may be taken that 
curves of from three to four chains are used. Where the 
turns in the roads are very sharp, land is taken in order 
to ease the curves of the tram line. For tram lines 
running along the side of the road, the purchase of land 





forms only a small item in the cost. A small area at the 


nection with the Great Eastern Railway, cost £3999 a mile, 
including bridges and all expenses, the rolling stock costing 
| £1220a mile. Mr. Price Williams gives the cost, including 
| equipment, of 260 miles of light railways and tramways 
| with which he was connected in Ireland, as varying from 
| £3848 to £5736 per mile, the average being £4200. In all 
| these cases it had previous to construction been necessary 
| to satisfy the Grand Jury of the county that there would 
| be fair prospect of remunerative payment. The Castelderg 
| steam tramway in Tyrone, one of the first constructed in 
| Ireland for both passengers and goods, is seven miles long, 

3ft. gauge, and runs along the side of a public road of an 
average width of 25ft. The 
rails are steel, weighing 
45 lb. to the yard. The cost 
was £3000 a mile, including 
the Act of Parliament, five 
acres of land, and equip- 
ment, 

The cost as between the 
standard and the narrow 
gauge isso small as in no 
way to balance the incon- 
venience accompanying the 
latter. The following esti- 
mate of the cost of a 
standard and metre gauge, 
as given in a paper of E. H. 
Von Waldegg in the 
‘ Transactions” of the In- 
stitution of Civil Engi- 
neers, is sufficiently ap- 
proximate to the cost in 
this country to serve as a 
guide :— 

Standard. Metre. 
F3 & 


Permanent way ...1300 ... 1130 





Pointsandcrossings 21... 19 
Watertankandwell 225... 210 
Ballasting as 210... 180 

1756 ... 1539 


The speed in England is 
limited to eight miles an 
hour. In Ireland a speed 
of twelve miles an hour 
has been allowed. . In Italy 
the rule is twelve miles 
an hour on country roads, 
and four miles in towns. 
At the recent International 
Congress of tramway man- 
agers, held at Brussels, it 

was agreed that a speed of ten kilometres, or 6} miles, 
was safe in a town, and 12} miles along country roads. 
| On the steam tramways running along country roads 
no difficulty has been found from the frightening of 
| horses, and they have been found to work successfully, 
| without accidents. Taking an ordinary agricultural 
| district of fairly good land, of mixed arable and pasture, 
| with the usual proportion of villages, the quantity of 
| material of all kinds which has to be transported to and 
| from a railway station may be estimated, as an average, 
| over the whole acreage, at one ton per acre. If the 
| holdings are small and vegetable crops are grown, the 
| tonnage will be much heavier than this. The district 
served by a tramway may be taken as extending for two 
| miles on either side, so that for each mile there would be 
| 2560 acres, giving as many tons. Taking the average 
| distance over which the goods are transported as four 
miles, and the average return at 4d. per ton per mile, in- 
cluding terminal charges, it would be £170 10s. a year per 
| mile. Allowing one family to every twenty acres, and that 
on an average three persons out of each family would use 
| the tramway once every week, including servants, trades- 
| men, visitors, &c., would give 19,968 persons per mile per 
| year. Taking the average distance traversed at three miles, 
or six with the return journey, and the fare at 1d. per mile, 
this would give a return of £499 4s. a year, or a total 
revenue of £670 per mile. On the Wisbech and Upwell 
tramway, 7} miles in length, the total number of passen- 
gers per mile is 14,207,and the tonnage of goods 3963 ; this 
quantity is rapidly increasing year by year. A _ large 
quantity of vegetable produce is grown in this district, 
but it is intersected by a canal, which takes part of the 
traffic. The returns for the Wooton tramway, eight miles 
in length, some years after it was made, were £50 a week, 
or £325 amile. The principal part of the land on each 
side of this line is grass, and the production principally 
butter and milk; the population is scanty, and the 
passenger traffic at that time could hardly be said to 
exist. On the Wolverton line 51,000 passengers are car- 
ried per mile in a year, and 1155 tons of goods. Every 
acre of land in a good agricultural district may be esti- 
mated to yield a revenue of 5s. a year. 

The principal advantages of steam tramways running 
along roads are—that there is little or no land to purchase, 
no stations to build, or office staff to be maintained; no 
— or telegraphs are required. Owing to the light 
rolling stock used, the cost of the permanent way is very 
light. At the minimum of cost, therefore, accommodation 
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is afforded which under other circumstances would be im- 
practicable. The great obstacle to the extension of this 
system is the present condition of our legislation. The 
cost of a special Act of Parliament depends on the amount 
of opposition to any scheme that there is brought forward. 
The cost of an unopposed Act is frequently as much as 
£1000, which is a large sum wherewith to handicap a 
small undertaking, especially as this money must be raised 
by subscription, or by a fund guaranteed by persons re- 
siding in the neighbourhood, before the Act is applied 
for. A provisional order may be obtained from the 
Board of Trade for a steam tramway, but as the Act 
under which these are granted was intended more for the 
promotion of tramways in urban districts, great diffi- 
culties are found in applying this to rural districts, espe- 
cially where it is intended to use the ordinary gauge. 


“Tae Encmeer* 


WAGON WHEEL WITH CENTRAL FLANGE DISC EXCEN- 
TRICALLY MOUNTED. 


In the present condition of agriculture and the im- 
poverished cendition of both owners and occupiers, it is 
hopeless to expect that the capital necessary to construct 
these lines could be raised in the neighbourhoods where 
they are wanted. If, however, the legislative difficulties 
could be removed, and the landowners and parochial 
authorities interested themselves in the matter, and 
showed a disposition to meet promoters in a liberal spirit, 
there can be little doubt but that the necessary capital 
would be forthcoming. 








NAVAL ARCHITECTURE AND MARINE ENGI- 
NEERING AT THE GLASGOW EXHIBITION. 


A yoTewortTHy exhibit in the naval section of the 
Glasgow International Exhibition was that of Messrs. 
Alexander Stephen and Sons, of Linthouse, near Govan. 
The partners of that firm are members of a family which 
has been engaged in shipbuilding and shipowning at 
different ports in Scotland for more than a century and 
a-half; and the Linthouse firm adopted the happy 
idea of selecting for exhibition a specimen model from 
the constructions of each of the thirty-seven years that it 
has been established in Glasgow. During the first half 
of that period their works were situated further up the 
Clyde, at Kelvinhaugh, and were restricted to the building 
and repairs of ships; but about eighteen years ago the 
expansion of their business was such that they were 
compelled to seek larger premises and provide themselves 
with greater facilities for the production of the heavy 
tonnage that was entrusted to them to be built. They 
consequently entered upon the occupancy of the Linthouse 
estate, where they erected workshops and laid down 
building slips upon a very extensive scale, and provided 
with the most approved and modern appliances for the 
rapid and economical construction of ships. At the same 
time they added marine engineering shops and an over- 
head travelling crane, by the aid of which they are 
enabled to put the largest engines and boilers into the 
hulls while still on the building slips. The premises at 
Linthouse have a river frontage of 1070ft., affording 
space for the simultaneous construction of eleven ships, 
while the total area of the works extends to thirty-two 
acres. The old manor-house, which gives its name to the 
yard, does duty in providing all the office accommodation 
for the firm. In this extensive establishment is to be 
found one of the most complete collections of ship- 
building, marine engineering, and boiler-making plant at 
present existing on the Clyde, the whole being arranged 
in a methodical and convenient manner such as can 
scarcely be excelled in the advantages it offers for 
producing the best quality of work with facility and 
rapidity. 

The stand of Messrs. Stephen was situated at the south 
side of the main avenue of the Exhibition, and included 
some beautifully-finished an fully-rigged models. The 
arrangement of the others—which are half models—accord- 
ing to the dates of their construction, though probably 
not specially intended to illustrate the progressive develop- 
ment of shipbuilding, could yet scarcely fail to suggest a 
consideration of the remarkable changes which have fol- 
lowed in such rapid sequence, during the past forty years, 
in the design and construction of ships. The models do 
not reach back to the days of wood ships, or, at all events, 
do not include any specimens of such ; although wood was 
commonly employed as a material for shipbuilding, even 
on the Clyde, since the time that Messrs. Stephen com- 
menced operations at Kelvinhaugh. We find composite 
ships in the collection, and regarding these it is interest- 
ing to remark that Messrs. Stephen claim to have been 
the originators of that method of construction. The 





John Lidgett, built by them in 1862, is said to have been 
the first of the composite ships ; and certain it is that she 
was the earliest specimen of that particular mode of com- 
posite construction which ultimately prevailed over all 
others and has survived even until now. Inthe collection 
of Messrs. A. McMillan and Son, of Dumbarton, which 
has already been described in THE ENGINEER, was to be seen 
a model of the Conscript and Volunteer, composite 
steamers, which were built during the present year upon 
practically the same principle as the John Lidgett of 
1862. 

Apart from this particular type, which was dethroned 
from its lofty position by the opening of the Suez Canal 
at about the same time as Messrs. Stephen went to Lint- 
house, the firm’s exhibits commenced with iron sailing 
ships and iron steamers with simple engines, then followed 
iron steamers with compound engines and gradually 
advancing rates of working pressure, leading up to the 
modern types of steel hulls and triple expansion engines 
with a working pressure of 160 lb. per square inch. 

Among the earlier examples that of the John Bell, 
built in 1854 for the well-known Glasgow citizen of that 
name, has a curious history. She was built asa sailing 
vessel and afterwards fitted with auxiliary engines, Sub- 
sequently her machinery was removed, and she again 
became a sailing vessel, after which she was once more 
fitted with engines and ran a career as the St. Patrick, a 
full-powered Allan Line steamer. Once more she was 
converted into a sailing ship, and is now, we believe, 
owned in Hamburg, and sailing under the name of 
Diamant. The dimensions of this remarkable vessel are 
222ft. by 33ft. beam and 21ft. depth of hold, and her 
gross tonnage is 1051 tons. 

The Clyde, in 1860, was the first iron ship built for 
Messrs. Somes Bros., of London, whose East India fleet is 
well remembered as perhaps the most notable of that time. 

Next to the John Lidgett, already referred to, was a 
model of a vessel which recalls the stirring maritime 
events of the American Civil War. The vessel it 
represents, which was built in 1863, was at first named 
the Sea King. She was of composite construction, ship 
rigged, and fitted with auxiliary engines, a telescopic 
funnel, and a lifting propeller, oe. designed for the 
China trade, in which she quickly won her spurs as a 
swift tea clipper. This excellent quality attracted the 
attention of the Confederate Government, who bought 
her and fitted her out as a cruiser, naming her the 


apparently harmless and innocent sailing ship, she would 
suddenly raise her telescope funnel, and, putting on 
steam, would rush upon her prey, and after destruction 
or capture, would again resume the guise of a sailing 
ship, and proceed in search of further prizes. 
War had been 
commander, Captain Waddell, first heard from an English 
vessel that peace had been concluded. Most of his crew 
then begged of him to run his ship ashore and let 
each man look out for himself; but this the captain 
refused to do. Instead thereof, he set sail for this 
country, and running the gauntlet of the United States 
Navy for a distance vf 20,000 miles, he arrived safely at 
Liverpool, where he surrendered to the Queen of 
England. The Shenandoah was afterwards purchased by 
the Sultan of Zanzibar, who made her his yacht, and 
ultimately, we believe, her chequered career was closed 
by being wrecked on the African coast. It may be of 


vessel were 222ft. long, 32ft. 8in. broad, and 20ft. 6in. 


of 200 nominal horse-power. 

The model of the year 1870 represents the iron 
steamers Glen Darroch and Glen Sannox, while that of 
1872 shows the iron steamers Nelusko and Tromp, the 
former pair being for London and the latter for Belgian 
owners. The Glen Darroch is of interest as being the 
first vessel built at Linthouse, while the Nelusko was the 
first supplied with machinery made there. The Nelusko’s 
machinery was compound inverted, the cylinders being 
38in. and 66in. in diameter, with a 42in. stroke. The 
steam pressure was 65 1b., and the power indicated 800- 
horses. 

The year 1871 was represented by the model of the Para, 
Ceara, and Bahia—three paddle steamers built for the 
Brazilian Mail Service. As an expression of his satisfac- 
tion with these vessels, the Emperor of Brazil in 1872 
conferred the honour of knighthood upon Mr. Alexander 
Stephen. The principal dimensions of the Para and her 
sisters are 240ft. by 38ft. by 20ft., and the gross tonnage 
is 1544. They are propelled by compound diagonal 
paddle engines with 48in. and 78in. cylinders, and 72in. 
stroke; the power developed being 1100-horses, and 
the speed 12 knots. The fittings are elaborate, for 45 
first-class, 40 second-class, and 390 third-class passengers, 
and the entire design is an excellent specimen of one of 
the best types of passenger steamers of seventeen years 
ago. 
In glancing down the stand attention was attracted by 
the model of the EtMiopia, a steamer of 4000 tons, built 
by this firm in 1873 for the well-known Anchor Line; her 
dimensions being 400ft. by 40ft. by 33ft., while her com- 
pound engines are of 2344 indicated horse power. The 
model for the year 1874 represents no less than five 
steamers, named respectively Herder, Wieland, Lessing, 
and Gellert, built for the Hamburg American Company, 
and the Nepaul, of the P. and O. Company. The year 
1878 marks the commencement of Messrs. Stephen’s con- 
tributions to the Clan Line of steamers trading between 
Glasgow and the East Indies, the vessels built in that 
year being the Clan Alpine, Clan Fraser, Clan Gordon, 
and Clan Lamont, each of 2080 tons gross register. Pass- 
ing on to the model of the year 1882, it was seen to 
represent the steamers Sorrento and Marsala, two out of 
no less than fifteen vessels built at Linthouse for Messrs. 
Sloman, of Hamburg, and these two vessels are noticeable 








as being the pioneers of the German-Australian steam- 
ship trade. The Rivas, built in 1884, was the first of an 
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nine months at an end when her | 


interest to note that the dimensions of this remarkable | 





improved type of steamer which later ay ged has 
shown to be so eminently suitable for the Bilboa trade, 
The selection made by the firm for the year 1885 was a 
model of the Nerissa, a handsome screw steam yacht, 
built for Mr. Alexander Stephen, the senior partner. 
This yacht, which is of steel, measures 147ft. by 22ft. by 
12ft., and is of 264 tons gross and 345 tons Thames 
measurement. She is fitted with triple expansion engines 
having 13in., 2lin., and 35in. cylinders and a 30in. stroke ; 
the steam pressure being 160 lb., and speed about 12 knots, 
The Nerissa is schooner rigged, and like many other steam 
yachts of modern design, her deck-house, saloon, principal 
state-rooms, &c., are all placed before the engines, while 
immediately abaft the machinery space there are addi- 
tional state rooms, and still further aft the crew accom- 
modation is provided. The fittings are all of a most 
luxurious and artistic character. 

Messrs. Stephen have always had a high reputation 
for sailing-ship construction, and among the vessels of 
this type shown by them were the Armadale and Bracadale, 
two very fine four-masted vessels built by them in 1887 for 
Messrs. J. and A. Roxburgh, of Glasgow. Their dimensions 
are 275ft. by 40}ft. by 24ft., and the gross tonnage 2015. 

Three beautifully finished fully rigged models tended 
materially to enhance the otherwise attractive appearance 
of this stand. One of these represents the Vincenzo Florio, 
and four other magnificent iron mail steamers, built for 
the Navigazione Generale Italiana (Florio and Rubattino 
Line), while another is the model of the Elettrico, a steel 
steamer of smaller dimensions but of great speed, built for 
the same line, to be employed =f special mail and passen- 
ger service between Naples and Palermo. Our illustration, 
page 410, shows the Elettrico, the dimensions of which 
are 250ft. by 33ft. by 23ft., and 1246 tons gross register. 


| She is fitted with triple expansion engines, with cylinders 


of 30in., 48in., and 77in. in diameter, and a 48in, stroke, 
the steam pressure being 160 lb. and the indicated horse- 
power 2743, As will be seen, all the first-class passenger 
accommodation in this vessel is, very properly, situated 
before the machinery space. The saloon and state-room 
fittings are of a very luxurious and, indeed, elegant de- 
scription, every provision—even to the extent of electric 
lighting—-being made for the comfort and convenience of 
passengers, the whole being much superior to what is 
ordinarily provided in such ships. On the measured mile 
she attained an average speed of 16°4 knots with forced 
draught, and 15°9 knots with natural draught; while over 


Shenandoah, under which designation she became a terror | 4 200 knot run at sea she maintained an average _ of 
to the Federal mercantile shipping. Moving about as an | 15'4 knots with natural draught, ordinary Scote 


1 coals 
being used. 

The third fully-rigged model is that of the Wardha and 
Warora, two recent additions to the British India Com- 
pany’s fleet. As already remarked, Messrs. Stephen and 
Co. for the past eighteen years have been marine 
engineers as well as shipbuilders. They do not show any 
models of their engines at the Exhibition, but are content 
to represent their capabilities in this direction by means 
of photographs. In another impression we shall illustrate 
the triple expansion engines made by the firm for the steel 
steamers Domira, Caloric, and others. These engines are 
designed for cargo steamers of moderate size, and several 
of them are now in progress at the Linthouse eugine 
shop. The cylinders are 18in., 29in., and 46in., with a 
39in. stroke. The steam pressure is 1601]b., and the 
— developed 692 indicated horses. These engines 

ave been found equal to driving a cargo steamer carrying 
a dead weight of 2500 tons at a speed of 97 knots. There 
is no special feature in their design demanding particular 


| attention, but it may be remarked that all the parts are 


deep. Her gross tonnage was 1018, and her engines were | , 
| engine work turned out by the firm. 





machined, and no hand-tool marks are to be seen upon the 


fessrs. Stephen showed at the Glasgow Exhibition a 
finely finished model of the compound high and low tem- 
rature boilers invented and patented by Mr. Kemp, who 
as been connected from the start with the Linthouse 
engineering department. The object of this invention is 
to save fuel and contribute to the longevity of the 
boilers by the adoption of a plan somewhat vie, to 
the compounding of engines. In the successive divisions 
of the first, or low temperature, boiler the water is gra- 
dually heated up to about the steam point, and in the 
next, or high temperature boiler it is converted into steam. 
The furnace gases first act in the latter, and then pass 
through the former, finally escaping at a very low tem- 
perature just at the place where the feed-water at its 
coldest is entering. ‘Ihese boilers have been thoroughly 
tested in the Caloric, a steamer which has been in active 
service since the end of last year, and it is understood 
that they have given the greatest satisfaction. The inven- 
tion is of such importance and interest that we propose giv- 
ing more particular attention to it upon a future occasion. 
Up to the close of the year 1887 Messrs. Stephen had 
built 308 vessels, with an aggregate tonnage of 345,666 
tons, 146 of these being steamers, with an aggregate of 
about 150,000 indicated horse-power. This is an enormous 
production, exceeding the entire mercantile tonnage of 
more than one European maritime State. When one 
considers how comparatively brief is the average life of a 
mercantile vessel—estimated by some authorities not to 
exceed fifteen years—it is a satisfactory index of the high 
character of Messrs. Stephen’s productions to find that in 
the latest edition of ‘“ Lloyd’s Universal Register” 
rticulars are recorded of no less than 179 vessels built 
y them which are still afloat, their total tonnage being 
239,294 tons. 

The senior partner, Mr. Alexander Stephen, has filled 
the office of Dean of Guild in the City of Glasgow, has 
long been chairman of the Govan Parish School Board, 
and has served in various other public capacities. At 
present he is Convener of the Exhibits and Space Com- 
mittee of the Glasgow Exhibition, besides being chairman 
of the Glasgow and West of Scotland Technical College. 








DeatH oF Mr. Harpur, C.E.—We regret to record the death 
of Mr. Samuel Harpur, U.E., late borough surveyor. He has had 
charge of all the leading engineering projects of the borough of 
Merthyr for the past quarter of a century. 
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TESTS OF FRENCH AND ITALIAN ARMOUR-PLATES. 


ScHNEIDER.—Oriyinal Plates, Lepanto, 1885, Full charge fired, Penetration, 52cm. Type, Duilio, 1876, ScHNEIDER.—-Tests of Armour Plates for the Lepanto, 1885. Firing with reduced charge. 
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Energy at the impact. Total, 9090 dinamodi (29,360 foot-tons); per centimetre of Total energy of impact, 6808 dinamodi (21,989 foot-tons); per centimetre of circumference, 48°89. 
circumference, 67°29, Firing with full charge. Total energy of impact, 10,489 dinamodi (33,879 foot-tons); per centi- 


metre of circumference, 74°84, 


TERNI.—Morosini Plates, 1887, Firing with full charge. Lauria Plates, 1887. 
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Total energy of impact, 10,679 dinamodi (34,493 foot-tons); per centimetre of Total energy of impact, 10,441 dinamodi (33,724 foot-tons); per centimetre of 
circumference, 75°78. circumference, 74°09. 


TRIAL OF FRENCH AND ITALIAN ARMOUR- ~—@8d_a Creusot plate with 6808 dinamodi—charge | as to produce armour pilates such as the Commissioners 
mats PLATES. ee 155 kilos. propose to adopt as models for quality of tenacity, as also 
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plates--Schneider system—recently made in the steel Duilio. N.B.—No! account is taken of the other shots because in | 1°00 | backing. Therefore the ratio may be 
works of Terni for the ships Lauria and Morosini, with these the plates were already too much dama ged. | given as B= stent 106, 
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4 the ee plates made at Terni is clearly oo, a | 7 | | | 
evenexcluding from thecomparison the first Schneider plates 90 a4 | - | >. Oe santd t 
for the Duilio and Sele aad those tested in 1884 with May, 1885. = _— - a | wid | \ 2-19 pi ‘ee Tcanenaauk on 
steel projectiles, the result shows the penetrations of the Lepanto, Ist lot. | 482 74°44 | 380 605 | 1°59 | markable exuberance of force. 
perforating Gregorini projectiles in the Terni plates for | 
the Lauria and Morosini to be, on the average, 22 per cent. ear . = | 
: less than those by the same projectiles in the Creusot 480 48°34 190 480 | 2-52 |) | 
i armour plates for the Lepanto. | |* The least satisfactory of all the 
' “The superiority of the Terni plates to those of Creusot, September, 1885. | 480 73°06 150* 599 | 2°40? | | | recent Schneider plates tested. The 
' as regards the effects of the impact, is shown still more Lepanto. + 100 height | takingac- | 2°31 | = “be ee i = = 
plainly from the account of the firing given in the news- 2nd lot. of falling ees of fall | per a tegen ae) Se 
‘ paper. From this it is seen that when the force of impact 480 73°06 300 599 =| S200 } | : 
i approached 10,000 diramodi, the Creusot plates had their | | | 
; backing injured, being especially bent, and sometimes set = —| =] a 
j back and having pieces detached. At the firing on the . | | 
5th December, 1887, on the other hand, not even the | ete ae tlot.| 479 75°78 180 610 wr | 
smallest superficial piece fell from the plates; the bending | ~°°°°™™ “S* a ae " sing l 293 | 
was very slight—even with the pti. shot, which struck | Lauria. 2nd lot. 477 74°09 243 602 2°48 J 
too high—-and the protection of the backing was perfect. | hoe 
“The accompanying engravings prove clearly the differ- 
ence of the effects of impact obtained against the most | “In conclusion, the Commissioners have to state with | of hardness, in preference to any other sort previously 


recent plates of Creusot—Lepanto, 1885—and against the | legitimate satisfaction and pleasure that the national | experimented on. 


Terni plates. From this drawing one perceives in parti- | steel works of Terni have not only been able to imitate “Signatures of Commissioners: 
cular that there is almost exact —— of effect in a | the methods of manufacture of Creusot, but from the “F, Geravp, «ce. 
Terni plate struck by 10,679 dinamodi—charge 210 kilos. | commencement have succeeded in improving on them, so! “Spezzia, January 24th, 1888.” 
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| by 53,438 tons, or 69 per cent., the value remaining stationary 


ABSTRACTS OF ag sd AND DIPLOMATIC at £2 per ton, The average price of coal here for several years 


Chili— Report on the President's Message.—The recent Presi- 
dent’s Message contains some points worthy of the attention of 
British capitalists and others who maintain financial relations 
with this country. “The financial year just expired has been 
one of exceptional prosperity to the Chilian Government, not- 
withstanding that the amount estimated to provide for public 
works and other expenses had been exceeded by a considerable 
sum. The increase of nearly £1,800,000 over the estimated 
revenue was principally due to export duties on iodine and 
nitrate of soda, and increased vigilance at the Custom-houses. 
The claims of neutrals for damages sustained by them in the 
late war with Bolivia and Peru were submitted to arbitration, 
and claims for £3,066,316 were awarded £114,720 in settlement. 
The prosperity of the economical position is being consolidated, 
and the national income augments in satisfactory proportions. 
The import and export trades increased in 1887 by £2,554,104, 
or 134 per cent. In the total amount of exportations mining 
products figure for £9,889,803, i.¢., five-sixths of the total 
exports of the Republic. This proves the importance of the 
mining industry and the duty of protecting in every way its 
increasing activity; and in reforming the mining laws the basis 
recommended by experience in other countries, and the general 
desires of the most active and intelligent industrials in this, 
have been considered. The effective constitution of mining 
properties and the effective development of one of the most pro- 
fitable sources of our national wealth depend upon the reforms 
being carried into effect. The reorganisation of the Depart- 
ment of Industry and Public Works has filled an important 
administrative necessity, and consolidates all the various public 
works formerly divided among the various public departments. 
Besides the large sums which the estimates for this year—1888 
—declare to be important, and various public works, large 
amounts will have to be invested in the railways from Angol to 
Traiguen, and from Renaico to Fuerto Victoria, and on other 
constructions for the better maritime service of the ports; but, 
notwithstanding the application of a considerable portion of the 
ordinary revenues to cover these extraordinary expenses, the 
financial year will not exhibit a deficit. Tenders have been 
asked for at home and abroad for the construction of the eleven 
new railways authorised by Congress in January last. The 
growing activity of the commerce of our ports makes the 
following works indispensable:—One or two iron piers at 
Pisagua capable of serving its leading requirements, moles or 
wharves at Iquique, an iron pier and wharves at Coquimbo, 
completion of annexes to the Government pier, and the con- 
struction of an export pier at Valparaiso; at Talcahuano a 
wharf at the railway station, in case of insufficiency to be 
followed by a solid pier ; and at Valdiva dredging machines for 
the river, and wharves sufficiently capacious for the discharging 
and loading of vessels. A contract for the construction of a 
dry dock at Talcahuano has been signed for £400,000. This is 
a work of the highest importance for our national mercantile 
marine, and especially for that of our navy. Colonisation and 
emigration continue to be the greatest problems in our 
economical and industrial advancement. The foreign colonies in 
the Arancanian territory have for their principal object the 
most advantageous development of the unoccupied lands in that 
district, and to produce spontaneous emigration through 
personal relations existing between the colonists and others. 
Although the results obtained to the present are relatively 
satisfactory, the growing activity of private and public enter- 
prise claims a more varied and vigorous industrial emigration, 
and no sacrifice should be omitted to open up a free source of 
emigration, in itself a matter of the first importance for the 
country.” 


France: Trade of Nantes in 1887.—Hopes were entertained 
that the general stagnation which had prevailed for so many 
years would decrease in 1887, but these hopes were not realised. 
Shipping entering Nantes increased by 8919 tons, or 13} per 
cent.; British shipping formed 304 per cent. of the whole. 
Imports increased by £369,554, or 214 per cent. ; coal increased 
by 1776 tons, or 9 per cent.; while the value decreased from 
12s. 3d. to 10s. 5d. per ton. Iron, steel, and iron ore, increased 
by 558 tons, or 5 per cent., but the value fell off by £12,436, or 
20} per cent.; other metals decreased by 867 tons, or 35 per 
cent. ; and the value by £55,341, or 48 percent. Nantes being 
a town of considerable importance, having at the last census a 
population of over 127,000, it is difficult to explain the total 
absence of British commercial travellers. Perhaps, as stated in 
my report for 1886,! this is attributable to the disinclination of 
our manufacturers to deal directly with tradesmen abroad owing 
to the difficulty of recovering debts, and that for this reason 
they restrict themselves to business with wholesale houses in 
Paris. The most effectual way of pushing the sale of English 
goods ina town like this is the exhibition on the spot of the 
latest patterns, with a quotation of the prices of the goods as 
delivered. There is a difficulty to contend with, as tradesmen 
having a running account with a wholesale house are not always 
in a position to purchase elsewhere. 


United States: Trade of Astoria, Oregon, in 1887.—General 
business still shows steady improvement, but in a way that 
affects British interests but slightly. A still larger class of 
vessel is arriving, and the proportion of British tonnage—87 
per cent.—is still more noticeable. Imports, all from Great 
Britain and Colonies, increased by £13,291, or 284 per cent. 
Coal decreased by 847 tons, or 29 per cent.; the value was 
slightly higher, 13s. 13d. per ton, against 12s. 63d. The 
decrease was owing to the large orders from Australian mines 
for Southern California, and the consequent rise of domestic 
coal from Puget Sound. Tin-plates increased by 24,000 boxes, 
or 524 per cent., while the value decreased from 18s. 53d. per 
ton to 12s. 10d. The retail price per box of 1081b. was 19s. 7d. 
Block tin comes from Australia, rid San Francisco, the average 
price being 1s. per Ib. The jetty at the mouth of the 
Columbia River is slowly progressing, and, as far as the work has 
proceeded, shows good results, both in stability and in effect on 
the depth of water. The prices paid for all kinds of skilled 
labour continue very good; no workman above the manual 
labourer need be without remunerative employment. 


United States: Trade, of Los Angeles in 1887.—The year 
1887 was marked by an advance in business, population, and 
general prosperity, greater even than in any of its predecessors. 
The population increased from 50,000 in 1886 to 75,000, and 
there has been a corresponding increase in the counties 
comprising the district. The local freights received here 
exceeded those of 1886 by 77 per cent., and exceeded those 
received at San Francisco by 50,000 tons. British shipping 
entering Wilmington last year was 66,440 tons, or 71 per 
cent. of the whole. Imports, all from Great Britain and 
Colouies increased by £110,365, or 70 per cent.; coal increased 
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has been £2 10s. per ton wholesale, £3 10s. retail. Last winter 
| there was a coal famine, and the price rose from £4 to £6 per 


ton. Australian coal can be had down at this port, including 
the duty of 3s. per ton, for £1 10s., so the profits to the importer 
are very large. The want of an abundant and cheap supply of 
fuel has heretofore prevented the development of manufacturing 
industries on a large scale. The owners of the flowing oil wells 
in Los Angeles and Ventura counties state that they intend 
laying down pipes to convey the oil to this city. Should the 
scheme be carried out and the oil be sold at a reasonable cost, 
extensive manufactures would probably be established, as the 
number and variety of raw materials produced here only want 
an abundant supply of fuel to be converted into articles of com- 
merce. ° The yield of oil from the above-mentioned wells exceeds 
2000 barrels a day. New wells are constantly being discovered 
and developed, and it is estimated that the yield will shortly 
reach 5000 barrels a day. The product is not of very good 
quality, and is principally used for fuel. Iron ore has been dis- 
covered in very large quantities, but through want of fuel cannot 
be worked. Owing to the large number of new cities laid out, 
the manufacture of iron piping has largely increased. Iron is 
imported chiefly from the United Kingdom by way of San 
Francisco. The electric railway has been extended in different 
directions, and is to be further extended; eight miles are now 
in operation. A new map would be necessary to give a correct 
idea of railway developments during the past year. The 
following lines were either completed last year or are being com- 
pleted :—Los Angeles to Ballona harbour, 15 miles; to Glendale, 
7 miles; to Monrovia, 18 miles; to Riverside via Santa Ana, 77 
miles; to Rosecrans, 8 miles; to Santa Monica, 16 miles; New- 
hall to Santa Barbara, 77 miles. The other lines projected are 
too numerous to be referred to. The most important of which 
there is any reasonable prospect of completion is a line from 
Los Angeles to Salt Lake City, a distance of 641 miles. The 
company has been incorporated, and is said to have secured the 
necessary capital, about £4,000,000. The line will lessen the 
distance between Los Angeles and Chicago by 600 miles, a gain 
of great importance to shippers of fruit to the Eastern States. 
It is said that the line will pass through some very large unde- 
veloped coalfields in Southern Utah. The £140,000 spent on 
improving Wilmington harbour has been without effect so far as 
foreign shipping is concerned, which still have to anchor in the 
outer harbour, and are entirely unprotected from the south-east 
winds. The apathy of people here in not securing a safe har- 
bour has driven a deal of shipping to San Diego. A Govern- 
ment engineer has recently surveyed Wilmington harbour, and 
drawn attention to its possessing several advantages over San 
Francisco for the overland transportation of Asiatic commerce, 
the chief being that the railway haul is 500 miles less, equal 
to 800 miles through crossing two mountain ranges. He advo- 
cated the construction of a breakwater from Port Firmin—to 
which the Southern Pacific Railway Company is constructing a 
line, and who, it is said, intend building a pier half a mile in 
length, at which the largest ships will be abie to discharge and 
load—in an easterly direction, at an estimated cost of £800,000. 
Some local capitalists have formed a company to construct a har- 
bour at Redondo Beach, about half-way between Ballona and 
Wilmington. It is claimed that the harbour, when completed, 
will admit foreign shipping and control the Asiatic commerce, 
but a similar claim is made for severai embryo harbours in this 
district. Several circulars have been received from British 
manufacturers, and have been redirected to the principal dealers 
in Los Angeles, but in view of the large increase in population, 
and the probability of its continuing until Southern California 
is thickly populated, British manufacturers competing for the 
trade of the Western States should send agents to represent 
them here. Persons in Canada and England have invested in 
real estate here, tempted by glowing advertisements. The risk 
of speculating in real estate to persons living at a distance, and 
whose information as to value is obtaired merely through some 
advertising medium, is enormous. The fact that a real estate 
firm is highly commended by a newspaper proves nothing. A 
short time ago a firm described as “energetic, enterprising 
gentlemen, honest and trustworthy,” was a few days later 
exposed as an organised set of scoundrels, and this is by no 
means an isolated instance. There is so much English capital 
invested here, and so many English people interested in the 
prosperity of this district, that much information, interesting 
and valuable to them, is given in this report, No. 375, pages 
13-23. 

United States—Trade of San Diego in 1887.—The rapid 
development and growth of San Diego has continued and been 
still more marked during 1887. Imports mncreased by £73,192, 
or 271? per cent. British imports increased by £46,405, or 
9248 per cent., and the proportion of the whole rose from 1,'; to 
464 per cent. British shipping entering this port reached 
33,368 tons, 654 per cent. of the whole. Coal increased by 
35,434 tons, or 219 per cent.; the value per ton rose from 
12s, 24d. to 13s. 44d. Of this quantity, imports from Great 
Britain were 3048 tons, valued at 11s. 6d. per ton; from British 
Columbia, 8287 tons, valued at 15s. 5d. per ton; from Australia, 
20,240 tons, valued at 10s. 11d. per ton. Steel rails appear 
among the imports to the amount of 6504 tons, valued at 
£6 1s, 43d. per ton. British emigrants have come in consider- 
able numbers. Skilled mechanics, steady labourers, and those 
possessing capital have done well, though at present the supply 
of labour of all kinds is in excess of the demand. No one should 
come without some capital to fall back upon. Theshort railway 
cut to Los Angeles is nearly completed. The opening of 
this line will have an important effect upon the trade 
of the port, as it will allow of coals and general mer- 
chandise being delivered at Los Angeles through San Diego 
as cheaply as through San Pedro, and without the injury 
through extra handling and the occasional! losses in transporta- 
tion experienced at the latter place. There are several branch 
lines surveyed, and it is probable that building will shortly be 
commenced to connect the Southern Pacific system with the 
port, at the same time opening out interior districts of great 
productiveness, which would enormously increase the import 
business of the place. Marine ways and the necessary machinery 
for docking vessels up to 1500 tons have been completed. Over- 
hauls and repairs can now be given with satisfactory appliances 
at a reasonable cost. Considerable immigration has taken place 
into the adjoining Mexican province of Lower California, under 
the auspices of the International Colonisation Company of 
Mexico. A serious check has been given to the company’s opera- 
tions lately as to agricultural and fruit lands, but an excitement 
has been initiated in regard to mining prospects in this district, 
and explorations are being made. Considerable mineral wealth 
exists in the district covered by the company’s concession, but 
it is uncertain whether the deposits are sufficiently permanent 
in character to allow of their being profitably worked. Defective 
water supply, complications in Mexican titles, the unavoidable 
drawbacks incidental to working among a non-English speaking 
community, and a tariff which, as regards many necessaries of 





life, is severely felt, operate to restrain development that under 
other circumstances might be undertaken with an assurance of 
success, 








LIVE STOCK WEIGHING AND RECORDING 
MACHINE. 


THE importance of selling live cattle by weight has long been 
advocated by some of the highest authorities on stock raising as 
the fairest, if, indeed, not the only means of securing to the 
seller of fat stock the value of the animal he brings to 
market. This view, which has gained increased recognition for 
some years past, is provided for in the Market Fairs Act, which 
requires :—‘‘ In or near to every market, or fair, to which this 
Act applies, the market authority shall provide and maintain 
sufficient and proper buildings or places for weighing cattle 
brought for sale within the market or fair, and shall keep 
therein, or near thereto, weighing machines and weights for the 
purpose of weighing cattle, and shall appoint proper persons to 
have charge of such machines and weights, and to afford the use 
of such machines and weights to the public for weighing cattle, 
as may be from time to time required.” 

The Markets Committee of the City of London, determined to 
give to sellers of live stock using the Metropolitan Cattle Market 
at Islington the advantage of the best appliance for weighing 
and registering the weight of stock obtainable, have recently 
erected in a central position in the market, near the clock tower, 
one of the best machines obtainable, from the eminent makers, 
Messrs. H. Pooley and Son, of Liverpoo] and London. The weigh- 
table measures 12ft. by 8ft., and is surrounded by a very strong 
wrought iron cattle pen, having gates at either end for the 
admission and egress of cattle. The iron pen is framed with 
six uprights of solid wrought iron 24in. square, and rails of pro- 
portional strength ; the pen is 6ft. high, and tied together by 
arched stays at the top, so that the strongest and liveliest, 
bullock can neither damage the pen or escape from it, while the 
interior edges of the ironwork are all rounded off so as to prevent 
grazing the animal’s hide. 

The weighbridge was recently inspected by the gentlemen 
forming the committee having charge of its erection, whose 
weights were each and all accurately printed by the weight- 
recording and printing apparatus with which the machine is 
provided. A more severe, if less interesting, test of the machine 
took place on October 23rd, when the City inspector of weights 
and measures tried the machine most severely from the smallest 
to the heaviest load ; one pound being placed on the platform, 
this large machine appeared as sensitive as most small machines, 
and the application of this little weight was clearly indicated 
by the steelyard. Then half-hundred weights, which had 
been previously carefully adjusted, were placed on the platform, 
and the reading taken at each addition, or at very frequent 
intervals, with indications of unvarying accuracy up to five tons, 
or 800 stone; at one period of the test the wind suddenly arose 
to aconsiderable pressure, which was clearly exhibited by the 
machine. With the full load of five tons of standard weights 
the indicator was as sensitive to the addition of a single pound 
as before, and it proved to be equally so after all the heavy 
weights had been moved, when the balance was found the same 
as at the beginning, and the single pound weight had the same 
effect. This weighbridge wil! weigh and print the weight of 
stock from 1 Ib, to 800 stones by single pounds. 








Society or Arts.—The one hundred and thirty-fifth session will 
commence on Wednesday, the 21st November, with an opening 
address by the Duke of Abercorn, C.B., chairman of the Council. 
Previous to Christmas there will be four ordinary meetings, in 
addition to the opening meeting. At the first ordinary meeting 
of the Society a paper will be read by Colonel Gouraud on ‘' The 
Phonograph.” This will be followed by one by Mr. Henry Edmunds 
on ‘*The Graphophone.” At the other two meetings to be held 
before Christmas the papers will be by Mr. W. H. Deering on 
‘* Explosives,” and by Mr. W, J. Dibdin on “Standards of Light.” 
Among the papers announced for the latter part of the session may 
be mentioned :—‘‘ Manufacture of Sevres Porcelain,” by Mr. E. 
Garnier, director of the Stvres manufactory; ‘‘The Forth Bridge,” 
Mr. Benjamin Baker; ‘‘The Channel Tunnel,” by Colonel 

ozier; and ‘‘ Secondary Batteries,” by Mr. W. H. Preece, F.R.S. 
The first course of Cantor lectures will be by Captain W. de W. 
Abney, C.B., F.R.S., on ‘ Light and Colour ;” the other lecturers 
will be Mr. Alan S. Cole, Mr. W. J. Linton, Mr. Walter Crane, 
Mr. C. V. Boys, F.R.S., and Mr. H. Graham Harris. The juvenile 
lectures at Christmas will be given by Professor Henry E. Arm- 
strong, Ph.D., F.R.S., the subject being a chemical one, 

SocreTy OF ENGINEERS.—At a meeting of the Society of Engineers 
held at Westminster Town Hall, on Monday evening, the 5th 
November, Mr. A. T. Walmisley, president, in the chair, a paper 
was read on ‘‘The Practice of Foundry Work,” by Mr. H. Ross- 
Hooper. The paper first briefly compared the particular qualities 
and properties of pig iron, with the view of determining the 
varieties which are best adapted to the requirements of the different 
kinds of castings made ; and showing how the nature of cast iron 
depended not only upon the amount of carbon that it contained, 
but upon the conditions under which that carbon existed. The 
author then proceeded to illustrate how the failing of portions of a 
cast iron structure may be traced to a want of knowledge in the 
— the lines of crystallisation flow on the cooling of the metal, 
and mentioning the weak points to be guarded against in the 
designing of cast ironwork. Moulding or the production of a 
hollow mould to receive the metal was next considered ; for to 
mould melted iron into any required shape or form two things are 
necessary: (1) A pattern of the article to be produced ; (2) a sub- 
stance which will retain the impressions of the pattern made upon 
it and resist the violence of the metal when poured therein. To 
make a pattern a man requires to be thoroughly conversant with 
the principles of moulding ; to so construct it that it may give a 
minimum of trouble to, the moulder. The materials used for 
ceomne making and the general essential points of this branch 

ing touched upon, the differences between green and dry sand 
moulding, the requisites of a good foundry sand, and the mode of 
preparing a mould for a small girder bed-plate were entered into 
in detail, noticing those particulars which should be observed in 
the construction of sand moulding, and showing the uses of cores 
and the method employed in their formation both large and small. 
The author next proceeded to describe the features of loam mould- 
ing, illustrating—by means of a working model—the process of 
constructing a mould for a drum capable of holding 200ft. of lin. 
wire rope used in the erection of the Sukkur Bridge, India, After 
explaining the operations of chill casting, malleable cast iron, and the 
system of moulding known as ‘“‘Jobson’s Blocks,” whereby sand 
moulds of thin, delicate patterns can be made by ordinary labourers, 
the author mentioned the different modes adapted for casting accord- 
ing to the forms and requirements of the various articles to be pro- 
duced, and how sound results can only be obtained by a careful 
attention paid to the feeding of the metal to supply the shrinkage 
and drawing away which must inevitably occur on the cooling of 
the metal. The cupola, its construction and advantages over other 
ps ae of furnaces, and the manner of charging it, together with 
the appliances necessary to a foundry in the shape of drying stoves, 
ladles, cranes, &c., and a “ fettling ny 4 ” for the ultimate 
cleaning and dressing of castings, were duly considered, The 
author then treated on the examination of cast ironwork and the 
care that should be observed in all inspection of the same, 
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RAILWAY MATTERS. 


Tur fastest run ever made between Jersey City and 
San Francisco took three days, seven hours, thirty-nine minutes, 
and was made by a special theatrical train, June, 1886. 


Tue Government has decided to extend the railway 
system largely in Egypt by concessions to private companies. The 
railway systems of Upper and Lower Egypt will probably be con- 
nected by a bridge over the Nile at Embabeh, near Cairo. 


PREPARATIONS are on foot for new railway business in 
Wales in the spring. A new line is spoken of to Aberthaw, There 
are intentions of running up the coast line, also of railways affecting 
Llantrissaint, Cowbridge, Aberdare, and Hirwain, in which the Taff 
Vale Railway is interested, 


Tye Indian Midland Railway is rapidly approachin 
completion. On the main line org we is |e ond from both 
the Jhansi and Bhopal ends, and the /ndian Engineering says they 
are expected to be connected in about six weeks’ time, and by the 
end of October we shall probably have two construction trains 
running daily through from Bhopal to bring up the ironwork, &c., 
forthe Jhansi Station buildings, work on which was commenced 
last week. All the bridges on the Jhansi-Gwalior section are 
finished, and they will commence platelaying as soon as there is 
throvgh communication with Bhopal, This length should be 
completed by the end of the year. 


From the report of the Japanese Railway Bureau for 
the past year, which has just appeared, it would seem that, rapidly 
as it is progressing, railway construction in that country has to 
meet unusual difficultics, or rather an unusual number of diffi- 
culties, owing to the physical geography of Japan, One line of 
£05 miles in length involves the construction of ten tunnels, 
16,CO0ft. long, and the bridging of eleven rivers. One of these 
bas a velocity in time of flood of 27ft. per second, and in another 
the brick piers have to be sunk to a depth of 80ft. A range of 
mountains is crossed at a height of 1468ft. Part of another line 
ascends to a height of 3144ft., and during five months of the 
year work is rendered impossible by the snow, and sometimes in 
the summer months an epidemic of cholera has the same effect. 


Tue record of train accidents in the United States in 
September includes 68 collisions, 57 derailments, and 3 other acci- 
dents; a total of 128 accidents, in which 46 persons were killed 
and 223 injured. These accidents are classified by the Railroad 
Gazedte as follows:—Collisions: Rear, 35; butting, 21; crossing, 
12; total, 68.  Derailments: Loose or spread rail, 1; broken 
bridge, 5; defective switch, 1; broken frog, 4; broken wheel, 1; 
broken axle, 2; broken truck, 2; broken cow-catcher, 1; broken 
draw-tar, 1; broken brake-rod, 1; misplaced switch, 4; bad 
switching, 2; cattle on track, 8; landslide, 1; burned sleepers, 1; 
accidental obstruction, 1; malicious obstruction, 2; unexplained, 
19; total, 57. Other accidents: Cylinder explosion, 1; broken 
parallel rod, 1; miscellaneous, 1; total, 3. Total number of acci- 
dents, 128. : 


Glaser’s Annalen gives the following table showing the 
increase in the thickness of tires on German railways of late years : 


In every 1000 tires there were : 
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THE proposed canal from Sheftield toGoole makes progress. 
At arecent meeting it was unanimously resolved that a company with 
limited liability be formed for the purpose of making the necessary 
application to Parliament to authorise the transfer of the Don 
Navigation and the canals connected therewith from the Man- 
chester, Sheffield, and Lincolnshire Railway Company to a company 
to be formed under the powers of the proposed Act of Parliament. 
There was no difference of opinion as to the importance of acquir- 
ing and improving the canals, and providing an efficient navigation 
to meet the requirements of the district. The Town Council, at a 
meeting held on the 9th November, passed a resolution heartily 
approving of the proposal, and suggesting that in the contemplated 
Bill for acquiring the canal navigation a clause might be inserted 
giving authority to the Corporativn to contribute tothe funds of the 
company. This clause they are willing actively to support, subject 

o proper arrangements being made. 


A recorb of the punctuality of passenger trains on the 
Great Eastern Railway for the first six months of this year shows that, 
out of a total of 110,C00 trains, over 56 per cent. were absolutely 
punctual, 37 per cent. were less than 5 minutes late, over 4 per 
cent. were more than 5 minutes but less than 10 minutes behind 
time, and less than 3 per cent. were more than 10 minutes late in 
arriving at their destination. These figures may be compared with 
a Government return as to the unpunctuality of all passsenger 
tra‘ns in the United Kingdom during one week in August, 1874, 
and is shown in percentages below : 


-——Late.—~, 

Under Over 

Punctual, 5 min, 5 min, 
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The block system has been considerably extended during this 
period, and though the weight and speed of trains has increased, 
the number of trains over 5 minutes late has considerably diminished, 
showing that a general use of the block system does not cause 
delay, but rather promotes punctuality when the staff are 
thoroughly acquainted with that method of working 


Tue fate of the Sound Tunnel project, which we 
described some time ago—a railway tunnel between Denmark and 
Sweden—has practically been decided, the joint Swedish-Danish 
Commission appointed to,report upon the project having recom- 
mended its rejection, at all events in its present form. The pro- 


NOTES AND MEMORANDA. 


A report by the Public Works Department shows 
that during 1887-88 the total irrigated area of the Bombay Presi- 
dency was 44,303 acres, and that the water-rate assessments 
amounted to Rs, 2,10,424. This was an increase over the previous 
year of 3400 acres and Rs, 31,599 respectively. 


A rerort recently read at a meeting of the Tees Conser- 
vancy Committee on the operations which have been going on 
during the last seven years, to clear from the bed of the river the 
remains of an ancient forest and a quantity of large boulders, stated 
that 300 trees had been removed, and that 1300 boulders, varying 
= aia from one to four tons, had been taken from the river 

ed, 


REFERRING to our paragraph on the use of vulcanised 
fibre as a material for cogs where the noise from gearing was 
found to be inconvenient, a correspondent states that he saw gutta- 
percha wheels in use at the Gutta-percha Works in the City-road, 
when visiting that establishment about twenty years ago, and that 
they answered the purpose well, the power required to be trans- 
mitted not being very great. When the wheels became worn, the 
material was utilised for casting fresh ones. Our correspondent 
also points out that the use of gutta-percha for making gearing was 
suggested in one of the early patents relating to the treatment of 
that material. 


Or the various methods of magnetic regulation of 
dynamos, the one in which the strength of the magnetic field is 
varied by the removal of the magnets from the armature has per- 
haps, the Electrical World remarks, received the least amount of 
attention. Our columns have, at various times, contained de- 
scriptions of such a method; and this week we give another plan 
in which that principle is applied. It is apparently a very simple 
one, but is open to the objection that the distortion of the field 
caused by the withdrawal of the cores of the magnet might require 
the re-adjustment of the brushes, in order to prevent sparking at 
the commutator. 


Ata recent meeting of the Paris Academy of Sciences 
a paper was read, on ‘‘ Reflected Images on the Spheroidal Surface 
of the Lake of Geneva,” by M. F. A. Forel. M. Riccd’s recent note 
(Comptes Rendus, cviii. p. 590) showed the deformation of the image 
of the sun reflected by the spheroidal marine surface. The observa- 
tions now taken by M. Forel on the Lake of Geneva fully confirm 
the interpretation of the Sicilian astronomer. Attention is called 
to the fact that the theoretical demonstration of the probability of 
such deformations was first given by M. Ch. Dufour, of Morges. 
This new demonstration of the rotundity of the globe is now no 
longer theoretical, but is borne out by the direct observation of 
the phenomena, 


TuE United States requirements in unwrought steel of 
British manufacture represented last month a value of £46,369 against 
£90,138 for October of 1889. For the ten months the value was 
£397,990, as compared with £1,047,915. The business for the 
month reached a value of £146,507, as compared with £173,239. 
British North America increased from £16,942 to £23,603 ; Hol- 
land, from £7762 to £8907 ; Germany, from £8796 to £9665; and 
the minor markets grouped as ‘‘ other countries,” from £40,826 to 
£49,357. The total trading in unwrought steel to all markets was 
to October, 1858, £1,266,816, as compared with £1,812,289 for the 
corresponding period of 1887. The Sheffield steel manufacturers 
keep well employed, and the falling off, therefore, mainly affects 
makers in other parts of the country. 


M. Vi0ttze has published the results of his researches 
on the properties of molten silver. He, in the first place, examined 
into the emission polarisation which was pointed out by Arago, but 
which has recently received but little attention, probably by 
reason of the difficulty of a clear incandescent surface. The photo- 
——— of M. Cornu exhibited a polarisation increasing regu- 
arly from 0 deg. to 80 deg. The proportion p of polarised light 
contained in the beam from the molten metal is 0°17 under an angle 
of 30 deg., 0°33 under an angle of 45 deg., 0°55 under an angle of 
60 deg., 077 under an angle of 75 deg., and 0:84 under an 
angle of 85 deg. The results of observation are expressed by the 
following formula :— 


p = (1-cos 7) (1 + cos 75 +4 ). 


In the second place M. Violle sought to compare the total energies 
respectively radiated by silver and by platinum at their tempera- 
tures of fusion. By means of a thermo-battery he found that the 
total radiation from melting platinum is 54 times that of melting 
silver. The ratio of the luminous intensities is twenty times 
greater. 


At a meeting of the Physical Society, on the 10th inst., 
a paper was read on ‘‘A New Form of Standard Resistance Coil,” 
by Dr. J. A. Fleming. Considerable difficulty has been experi- 
enced with coils of the ordinary B.A. construction when immersed 
in water or ordinary ice, due to leakage across the paraffine wax, 
caused by condensation of moisture. To overcome this, various 
forms have been tried, and the best yet devised is made by wind- 
ing the coil in the space between the shallow annular casings 
screwed together by projecting flanges. The joint is formed by 
india-rubber, and can be tested for leakage by immersing in water 
and applying air pressure through a small testing tube. The 
rising part of the terminal rods are enclosed in long brass tubes 
soldered to the upper casing, and insulated by air excepting at the 
top and bottom, where ebonite rings are placed. The top ring 
forms a corrugated cap, and an annular channel in its — surface 
serves as a fluid insulator. The wire, which is triple silk covered, 
is baked for some hours at a temperature above 100 deg. C., and 
then soaked in anhydrous paraffine wax containing about 3 per 
cent, of resin. Other papers were read by Professor J. V. Jones, 
on “ The Co-efficient of Mutual Induction of a Helix and Coaxial 
Circle,” and by Professor 8. P. Thompson, on ‘‘ Experiments on 
Glass in Polarised Light.” 


Amongst the papers read before the Chemical Society 
on the Ist inst. was one on ‘‘The Heat of Dissolution of various 
Substances in different Liquids,” by S U. Pickering. The author 
has explained the constancy of the beat of neutralisation of acids 
by alkalis on the view that the affinity of the radicles composing 
the salt molecules concerned is not entirely saturated by their 
combination, and that the residual affinity of one of these radicles 





posal for a tunnel was made by a syndicate of French fi 8, 
and provided for a railway tunnel from a point in the island of 
Amager, near Copenhagen, to a point near Malmo, on the Swedish 
coast, the applicants for the concession ae that such a 
connecting link between the railway systems of Denmark and 
Sweden could not fail to develope the traffic between the two 
countries. The first offer was to Build this tunnel and railway on 
the condition that they received for ninety-nine years after their 
completion an annual subsidy of £72,400, with an eventual increase 
proportionate to the profits of the railway. This sum corresponds 
to a capital investment of £2,000,000 at 34 per cent. interest. This 
proposal finding no favour, another was made. The Commission 
summarised its views thus :—(1) That although the tunnel would 
offer great international advantages, its costliness would require 
for many years to come an annual heavy State subsidy; (2) that 
should such a submarine railway at any time become imperatively 
demanded, it should be built and worked by the State Railway of 
the two countries immediately concerned, and be independent of 
an outside company ; and finally (3) that it would under any cir- 
cumstances be highly inadvisable to have a railway of such import- 
ance in the hands of foreigners. As to the engineering difficulties, 
they have not been found serious, the bottom being chalk, exactly 
resembling, the Railway News says, the stratum through which it 
is proposed to kore the Shenae! Tunnel. 





in each case entirely saturated by the solvent. The heat 
of combination of the atoms, and the heat of dissolution of the 
molecules which they form, are thus parts of the same operation, 
and must, therefore, both be chemicalin theirnature. The author 
has determined the heat of dissolution of the nitrates and chlorides 
of calcium and lithium in water and in alcohol, and has found that 
they give results showing a difference of 4461 cal, where, according 
to Dr. Nicol’s view, there should be no difference at all. According 
to the author’s views the heat of dissolution should be the same 
whatever the solvent were, provided (1) that the residual affinity 
of one only of the radicles constituting the dissolved substance be 
saturated by the solvent, and (2) that the saturation be effected by 
free affinity of the solvent, i.¢., that no aiteration in the force with 
which the molecules or atoms of the solvent are united together 
be involved. The first condition is insured by taking an elementary 
substance instead of a salt; and the author has found that the heats 
of dissolution of iodine and bromine in various liquids give much 
more nearly identical results than salts do, and that with liquids 
containing no oxygen the results are identical within experimental 
error, Oxygenated liquids give higher results, and the presence of 
sulphur as a constituent element of the solvent has, to a certain 
extent, the same effect as oxygen. If the second as well as the first 
above-mentioned conditions could be secured, the results would 
probably be in all cases identical. 





MISCELLANEA, 


Tuer gold medal of the Brussels International Exhibi- 
tion has been awarded to the Electrical Power Storage Company, 
of London, this being the only gold medal given to an English firm. 


A coop account of the rise and progress of the river 
Tees as it is now known, is published in the North Star of the 26th 
ult., a paper published somewhere in the North, but its title page 
does not say where. 


Ar the Cardiff Industrial Exhibition the highest award 
for automatic fire-extinguishing apparatus has been made for 
Douse’s automatic fire check, which has recently been publicly 
tested successfully several times in London. 


Tue formal opening of the storage reservoir of the 
Hobart Corporation Waterworks, New Zealand, was celebrated a 
short time since. The reservoir, which was full to overflowing, 
contained 47,000,000 gallons of water, which would be only drawn 
upon when the ordinary 7 from Mount Wellington ran short. 
The cost of the work was £40,000. 


An American writer—Mr. F. L. Pope—says:—“ We 
don’t look upon necessity as being altogether the mother of inven- 
tion, so far as the United States are concerned. Our inventors 
and geniuses bring out something new, whether there is a demand 
for it or not; and the public don’t take long to wonder how on 
earth they previously got along without it.” Mr. Pope forgets 
that the necessity was felt by the inventor. 


Tue Nicaragua International Oceanic Ship Canal Com- 
pany, whose offices are at 36, Wall-street, New York, has published 
two maps, one a coloured bird’s-eye view of the country crossed and 
the canal and lake joining the Atlantic and Pacific Oceans; the 
other a map of the world showing the great changes in the dis- 
tances and routes between many places which the canal would 
make possible. These maps are accompanied by a profile of the 
country between the two oceans. 


Tue low state of the Nile has drawn the attention of 
the Public Works Department to the necessity of taking measures 
to prevent a similar disaster in the future. It is proposed to spend 
£381,000 in masonry and earthworks, of which amount £135,000 
will be used next year. Some of this work will be done by means 
of the corvée, and it is proposed to devote £103,000 from the corvée 
money to this purpose, the remainder being obtained by loan. We 
shall give some particulars of proposed works in an early issue. 


Ir the following is true, the telephone may be a disas- 
trously dangerous thing. ‘‘The accident at Montreux last week 
was due to the telephone. The reservoir which furnished the 
motive power of the Chillon electric tramway being so full as to 
cause apprehensions, the man in charge was telephoned to in the 
words, ‘ Ne mettez plus d’eau.’ He did not catch the first two 
words, and consequently turned on more water, the result being 
that the reservoir burst, with loss of life and great damage to 
property.” 


Ata meeting of the Withington Local Board it was 
reported that at a recent meeting of the Highways Committee, 
Mr. Joseph Swarbrick, Assoc. M. Inst. C.E., had tendered his resig- 
nation of the office of surveyor, which position he had held since 
1877. During the past eleven years he has designed and executed 
tramways, street improvements, main sewerage, the erection of 
buildings, and acted as resident engineer in conjunction with 
Mr. J. Bailey Denton, M. Inst. C.E., in connection with the 
laying out of the Withington Sewage Farm, upon which the 
sewage contributed by a population of 30,000 is now being treated. 
es to his appointment at Withington he was for several 
years with the Manchester Corporation, under the late J. G. Lynde, 
M. Inst. C.E. He now purposes commencing private practice in 
Manchester. 


A REPORT upon the sanitary condition of the port of 
London during the six months ending June 30th, 1888, by Dr. 
Collingridge, states that during the half-year 9693 vessels have 
been visited, and of these 8524 carried the British flag; the next 
nationality in point of numbers being the Scandinavian, with a 
total of 422, By far the larger number of these vessels were found 
to be in a satisfactory sanitary condition, and in only 676, or 6°9 
per cent., was it necessary to order cleansing to be carried out. 
The total amount of mutton condemned during the half-year 
amounts to 70,3014 stone, being 1°4 per cent. of the whole impor- 
tation through the docks. Of beef only 512 sides were condemned. 
The report mentions improvements made in the sanitary condition 
of Canvey Island, and attention is called to the need of a good 
artesian well for public use. 


A GREAT reservoir dam on the head waters of Kern 
River in California is about to be built by James D. Schuyler, the 
engineer of the great Sweetwater dam, near San Diego. The 
American Engineering News says the dam will be 250ft. high, con- 
structed by running drifts into the big cliffs that form the walls of 
a deep gorge, filling the drifts with heavy charges of giant powder, 
and tumbling the whole side of a mountain into the gorge ata 
single shot. Above the gorge is a large level valley, which is the 
basin of an extinct lake. By filling the gorge this will again 
become a lake, and will constitute, it is said, the largest storage 
reservoir in the world. In the same region other immense reser- 
voirs will be made in the same way. They will be filled by streams 
flowing from Mount Whitney and other large mountains in the 
same neighbourhood. The water stored in these reservoirs will be 
used on ranches in the San Joaquin valley. Lakes that have not 
yet been drained can be utilised in the same way. The gates for 
drawing off the water of the reservoirs will be placed in tunnels 
driven through the solid rock, forming the jaws or side walls of the 
gorges, 


A REPoRT by Major J. P. Cundall on the circumstances 
attending an explosion of amorces, or toy caps, in the factory of 
Mr. H. J. Cadwell, Wandsworth, on the 3rd of August last, has 
been published. Major Cundall says :—‘‘I entirely agree that the 
operation of making these amorces is a dangerous one, and that 
when they are made they are absolutely useless, being simply in- 
struments of annoyance in the hands of children. If the manu- 
facture and importation of them could be entirely stopped, no one 
—except those engaged in the trade—whose age exceeded ten 
years would feel the least regret, and it would be the abatement 
of a not inconsiderable nuisance. I admit at the same time that 
when made in accordance with the licences, and packed in small 
quantities in boxes, they are to all intents and purposes harmless. 
If it be judged a harsh measure to stop this trade—which is of far 
larger dimensions than would be easily imagined by anyone who 
has not had their attention specially drawn to it—it remains to be 
seen what precautions should be adopted in manufacture. Great 
attention should be paid to enforcing the provision that no one 
amorce shall contain more than ‘07 grains of composition. 
Secondly, the amount allowed in the cutting shop should not 
exceed per worker one gross of amorces in sheets and one gross of 
loose cut amorces, in addition to one gross contained in the 
ordinary boxes per worker; and each worker should be separated 
by a partition from the others, or at least by a sufficient dis- 
tance to prevent accumulations of amorces in close contiguity. At 
one factory I noticed a capital system. Each girl cut a sufficient 
number of strips from the sheet to fill a box, and put these strips 
between the leaves of an old book, then turned over some leaves 
and put the next set of strips into that place. When she had 
finished her sheet she cross cut the strips into the boxes. This 
system effectually guarded against any accumumation of loose cut 
amorces, in which condition they, in bulk, present most danger.” 
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Fig. |~MULTIPLE PUNCH AND SHEARS, MESSRS. FIELDING AND PLATT, 


GREAT WESTERN RAILWAY LOCOMOTIVE 
WORKS, SWINDON, 

THE locomotive and carriage works of the Great Western 
Railway Company at New Swindon employ together about, | 
seven thousand men, no considerable accession of numbers | 
having followed the extension of the system and its completion 
by taking over several branch lines with their rolling stock. | 
The great increase inthe quantity of work turned out, both in 
new engines and renewals, with practically the same number of 
hands, is due to the adoption of more economical methods’ of 
manufacture, and more particularly to the many special tools 
which may be said to have revolutionised locomotive 
construction. An unmistakeable sign of the ultimate 
abandonment of the broad gauge is afforded by the 
fact that all new broad gauge stock is now made so 
as to be convertible to narrow gauge by removing 
the wheels from the outside to the inside of the 
frames. This also applies to locomotives, with the 
exception of a few engines for express traffic, which 
are still made on the same large lines as heretofore. 

Both the erecting shop and the locomotive repair 
shop have, running down their middle, a steam 
traverser, fitted with capstans for hauling engines on 
to them. The pits naturally go off right and left. 
The repair shop is also provided with overhead 
travellers worked by fly ropes from a fixed 
engine. They are not capable of lifting a locomotive 
bodily, but only either end, and also the boiler. The 
usual practice is to tip one end, run off the wheels 
and axles to the wheel turning shop, and then 
remove the boiler to the sides of the repair shop, 
where it is placed at right angles to the pits, being 
both out of the way and more accessible for thorough 
examination. The other parts are also removed to 
their several departments, and only brought back, 
after overhauling, when actually required for re- 
erection. 

Adjoining the erecting shop, or rather forming part 
of it, is the boiler shop, provided with a 30-ton 
“steering” or swivelling hydraulic crane, made out of 
boiler plate. In the built-up pillar are three hydraulic 
cylinders about 15ft. high, which give a direct lift. 
Usually only two are required; but for extra power 
the third is also brought into requisition, its plunger 
crosshead catching those of the other two in the 
upward movement. Tweddell’s hydraulic punching 
u:achine and rivetters are used, as also a_hori- 
zontal hydraulic bar-straightening or bending press. Plates | 
are flanged by the differential hydraulic press of Brown 
Bros., Edinburgh, in which there are two vertical cylinders, the 
lower one below the floor level, their plungers acting onedownwards 
and the other upwards. There is a large belt-driven machine, 
by Hetherington and Co., of Manchester, for bending plates up | 
to 12ft. wide. Plates are flattened or straightened in a powerful 
machine by Rushworth and Co., of Sowerby Bridge, which has two 
sets of rolls in horizontal planes, four above and three below, their 
bearings being fed up and down by right and left-handed screws 
as ina rolling mill. This machine was described and illustrated | 
in THE Encrnger of 30th October, 1885. A multiple punching 
and shearing machine, to punch up to 1}in. holes, with four 
pairs of jaws, including one specially adapted for shearing 
angle iron — illustrated above—by Messrs. Fielding and 
Platt, of Gloucester, is combined with an inverted cylinder 





by Messrs. Craven Brothers, Manchester, in which, while the | 
table is self-acted upwards for the feed, six vertical drill-spindles 
carrying worm wheels are rotated together by a horizontal end- | 
less screw. Angle irons are sawn off to dead lengths by a band- | 


| sawing machine, made by Messrs. Greenwood and Batley, of | 


Leeds — illustrated at page 412—originally designed for 
the Royal Carriage Department, Woolwich Arsenal, to cut 
iron or steel, cold, from sheets up to 10in. thick. The) 
saw pulleys are 40in. in diameter, and their peripheries are 
covered with leather and india-rubber, to prevent slip while 
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GREENWOOD AND BATLEY’S BEVEL WHEEL SHAPING MACHINE. 


cutting. The lower pulley is cast with a spur driving wheel on | 
its outer rim, and is driven from a pinion on one end of the first 
motion shaft, which is mounted in bearings fixed to the main 
casting; and on the opposite end of this shaft is keyed a three- 
speed cone, llin., 12in., and 13in. diameter by 2in. wide. The | 
upper pulley is mounted in bearings in a vertical slide, which 
has a screw adjustment to accommodate the varying length of 
saws, and also an arrangement for giving the necessary tension 
to the saw, and for taking up the backlash. The machine is 
provided with adjustable guides and supports for the saw blade. 
The table, which is 2ft. 8in. long by 2ft. 4in. wide, has a vari- 
able self-acting stop motion, and is provided with bolt holes for 
fixing the work, part being hinged for permitting of the saw’s 
easy removal. It may be traversed automatically at fast 
or slow speed according to the depth of cut; or the feed may 
be given by hand. There are change wheels for cutting metal | 
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| engine. The holes in tube plates are drilled in a multiple machine, | of different thicknesses, varying from Zin. to 10in. for iron, but 


only up to 6in. for steel; and a drip can is arranged for allowing 


| water to drop regularly on to the work. The saws are sharpened 


and set simultaneously in a machine with a circular file, also by 
Messrs. Greenwood and Batley, illustrated on page 414, the saw 
travelling round two vertical pulleys. Frame plates are now 
made of steel, lin. thick, planed all over and slotted, six together, 
in a machine with three saddles by Messrs. Beacock and Tannett. 

All cylinders are inside ; and the diameter of 18in. has not yet 
been exceeded. They are now generally cast in pairs, the 
different faces being planed simultaneously in a special machine, 
by Messrs. Craven Bros., which has two tool boxes on 
the uprights for planing the faces that are bolted to 
the frames, and two in the cross beam for planing the 
valve faces and those of the valve chest flanges. 
When the cylinders are cast separately, chiefly for 
renewals, they are placed on the bed of a machine, 
also by Messrs. Craven, with the valve faces arran, 
vertically, one right and the other left, and are planed 
by tools, one at the front face and the other on the 
back face of the uprights, on the forward and 
backward travel of the bed respectively. The 
ports are trimmed in a slotting machine by 
Messrs. Sharp, Stewart, and Co., now of Glasgow. 
The horizontal distance between the standard and 
the tool-box is made sufficiently great to take in the 
cylinder; but removable traversing and rotating 
tables are added, as shown in the illustration, to 
fit the machine for ordinary work. A great deal 
of time is saved in putting the studs in cylinder 
ends for the covers by a vertical radial machine, made 
by Messrs. Muir and Co. of Manchester, which drills 
and taps the holes, and inserts the studs, a clutch in 
the spindle giving the necessary change of motion. 

Piston-rods, both new and after running, are ground 
in Craven Brothers’ machine, the rod revolving, 
and the emery wheel traversing the whole length 
of the rod, as well as revolving rapidly. Slide bars are 
also ground after case-hardening, being placed in a 
trough of water bolted to the bed of a machine 
like that for planing, the emery wheel moving back- 
wards and forwards laterally while revolving. The 
bars are fixed to dummy cylinders for fitting the 
slide-blocks previous to going into the erecting shop. 
The inside of connecting and coupling rod ends is 
finished in a vertical miiling machine, the movements 
of the cutter being directed by a template. 

The steel forgings for crank axles, as received from the 
makers, are dealt with in a very comprehensive manner. The 
straight portions are turned in a powerful lathe with double 
bed, made at the works. The double bed permits of one or 
more rests being placed on either side of the axle ; and each 
rest holds one or two tools, those at the back being inverted, so 
as to meet the direction of rotation. In this way several tools 
are at work on an axle at the same time, the outer sides of the 
throws being turned in this machine, all in the same setting. 
The inner sides of the throws are roughed out in a dise machine, 
made by Messrs. Craven, having a disc 3ft. 6in. in diameter, with 
thirty-six gaps, each holding one tool or more, all set differently, 
but so as together to make a cut the complete width of the 
crank pin. The crank axle is set between centres as in a lathe, 
but is at first kept stationary. The vertical disc, revolving 
slowly en an axis parallel with that of the axle, is made to 
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advance automatically until the cutters have reached nearly the | ter. 
in. The horizontal feed is then stopped, | Severn Tunnel, is done in the millwright’s shop, which is 


circumference of the pin. 


General and hydraulic work, including repairs for the 


and the axle made to revolve, until the pin is completely formed, | provided with one of Cravens’ lathes having a face plate of 


being afterwards finished in Cravens’ hollow lathe. Most of the | 10ft. diameter, but capable of taking still larger work. 


throws of crank axles are now made curvilinear at the sides, so | 


as to be nearly elliptical in form. The ends of the throws are 
turned ina lathe from their true centre ; and the sides are planed, 
both together, ina special machine, also by Messrs. Craven, in which 
the tool boxes on both uprights are directed by are slots. Iron 
straight axles are ground after being case-hardened, in an emery 
wheel machine, by the same makers, resembling that for piston- 
rods. 


In 
the tool shop is a machine, illustrated on page 411, by 
Messrs. Greenwood and Batley, of Leeds, for cutting bevel 
wheels out of the solid. The casting, turned to the desired 
conical shape, is fixed on the revolving mandrel of a shaping 
machine to receive the longitudinal cuts for the spaces between 
the teeth. The blank is then fixed on the mandrel of the 
bevel wheel cutting machine; and first one side of all the 


| teeth in succession, and then the other side, is formed to the 


The crank bosses of wheels to receive the coupling rods are | 


finished in a crank-boss milling machine, by Craven Brothers, 
in which the drill spindle is fixed, and the wheel, clamped 
down to the bed, is guided by a former, being hand-fed for the 
inside curves, and self-acted for the straight lines and outside 
curves. The inside of wheel rims is trimmed by Webb's 
curvilinear planing machine. There are no driving wheels 
larger than 8ft. in diameter ; and all brake blocks are now made 
of cast iron. 

Independently of the continuous vacuum brake adopted 
by the company, most locomotives are now fitted with steam 
brakes, some having a vertical cylinder, the piston of which acts 
on a weigh shaft, and others with a horizontal cylinder on each 
side and at the trailing end, the pistons acting directly on the 
bars which draw the blocks on to the wheels. The practice 
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Fig. 2— BAND_SAW FOR IRON 


has been found to answer of leading a small copper pipe from 
the water space of the boiler to the inside curve in the tire of 
each wheel, for affording, by a stream of water, a species of 
lubrication—if the term be permissible—on going round curves. 

In the general turning shop there isa new machine, an en- 
graving of which will be found on another page, by Fairbairn, 
Kennedy, and Naylor—now Fairbairn, Naylor, Macpherson, 
and Co.—of Leeds, finishing, inside or outside, by a rotary cut, 
four parts simultaneously. It is, in fact, a vertical boring 
machine with four spindles, all of which are driven together, 
though the feed of each may be independent ; and one man 
suffices to watch the four operations, though any spindle may be 
thrown out of gear at pleasure. On the occasion of our visit 
one spindle was out, another was boring an air cylinder for the 
vacuum brake, and the other two were trimming the edges of 
centre washers for wheels of the Mansell type. The following 
is the specification of this machine :—Vertical boring machine, 
consisting of main standard and top frame fitted with four 
spindles, each spindle with an arrangement for starting and 
stopping independently, driven by spur and bevel wheels and 
pinions, and large cone pulley. Bottom of main standard fitted 
with four tables, self-acting vertically by feed motion, which is 
also arranged as a self-acting knock-off motion, to stop the table 
at any point of the traverse, the tables being also quickly 
adjustable by hand. Tables and base-plate fitted with bushes 
for boring bar for each spindle, complete with driving apparatus. 
The traverse of tables is 2ft., and the machine will admit work 
2ft. 7in.in diameter and 2ft. 5in. high. 

A nut-shaping machine, made at the works, shapes together 
the two opposite sides of several hexagon nuts strung to- 
gether on a mandrel, the faces and bevels being turned in 
a self-acting lathe, also made at the works. The nuts are 
tapped very rapidly by a nut-tapping machine, shown on 
page 414, made by Messrs. Smith and Coventry, of Manches- 








desired shape by a tool like that of a shaping machine, working 
in a horizontal line and in the same vertical plane with 
the axis of the wheel. The tool is, however, guided by a 
template to the form of the teeth, while the wheel is simul- 
taneously canted by a segmental bar so as to give a greater 
depth of cut at back than at front. The copy or “former” is 
from two to three times the natural size of the tooth to be cut. 
The reciprocating arm carrying the tool has a motion or travel 
of about 5in., and the tool box is provided with horizontal, 
vertical, and swivelling adjustments. The worm wheel sec- 


tor or face plate upon which the wheel to be cut, with its 
spindle, headstock, worm wheel, dividing apparatus, &c., are 
all mounted, has a spindle working in bearings in the main bed 
of the machine, the centre of this sector spindle being arranged 
so as to coincide with the point of the cutting tool. 


Upon the 
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AND STEEL, BY MESSRS. GREENWOOD AND BATLEY, LEEDS. 


face of the sector is fitted a sliding headstock, in which is 
mounted the front end of the spindle, the nose being coned out 
and fitted with a steel mandrel to receive the wheel blank to be 
cut. The other end of this spindle is made to slide through a 
socket, mounted in a bearing which is firmly bolted to the 
sector, the outer end of the socket being fitted with a worm 
wheel, and the inner end carrying the worm and dividing 
arrangement, as well as a radial adjustable lever, on the extreme 
end of which is fitted the copy or “former,” the whole being 
adjustable radially, so as to suit the varying diameter of wheels 
to be cut, up to 18in. Teeth on the periphery of the sector are 
taken into by a worm, mounted on a horizontal shaft and pro- 
vided with a ratchet feed motion and hand wheel, an arrangement 
which gives the feed for the depth of tooth required, and also 
adjustment to various angles. The “former” attached to the 
end of the radial lever is kept in contact with a steel guide 
plate by a weight and cord passing over pulleys. The machine 
is fitted with a self-acting stop motion, arranged to act when 
the cutting tool reaches the bottom of the tooth. 

There is an automatic machine made at the works for 
cutting the teeth of small spur wheels, and another, also 
made at the works, for cutting out letters and figures ina 
brass plate by a vertically revolving cutter guided by a 
master letter or figure. No sooner is a new machine erected 
and set to work than the gear is carefully cased in with 
sheet brass, a practice which has had the effect of greatly 
diminishing the number of accidents. An electric alarm is also 
established between each machine and the engine driving it, 
so that the latter may be stopped as soon as possible in case of 
necessity. It will be seen that the long-established Swindon 
works of the Great Western Railway, which are under the 


| direction of Mr. William Dean, locomotive superintendent, are 
| by no means in the rear of progress in the economical pro- 


duction and repair of locomotives. 





LETTERS TO THE EDITOR. 
[We do not hold ree the opinions of our 


THE SKEANDHU, 


Sin,—Referring to yacht Skeandhu, which you lately illustrated 
in your paper, we have to-day received a letter from the owner, of 
which we send you copy, and as it bears on comparative merits of 
quadruple and triple expansion, perhaps you may think it worth 
publishing. This engine, as you wi!l remember, indicated 128-horse 
power on trial, which drove the yacht a good 10) knots ; she indi- 
cated, when steaming 10 knots, 100-horse power, and this is the 
horse-power indicated on the coal consumption of 1 cwt. per hour, 
which Mr, Douglas refers to. The absence of vibration is a special 
“pew he refers to, and this we claim to be due to the engines 
1aving the two cranks directly opposite to each other, giving a 
perfectly balanced engine, having all the starting facilities and 
turning power of four cranks at right angles, We may explain 
that the first portion of Mr. Douglas’ letter refers to an advantage 
which our quadruple engine possesses, which, in the event of any- 
thing happening to one of the cranks or its connections, enables 
the other crank to be wrought either by the two fore or two aft 
cylinders, as might be required, thus giving, in such a case, an 
effect equal to a pair of compound engines with cranks at right 
angles. FLEMING AND FERGUSON, 

Paisley, Nov. 12th, 

Douglas Support, Coatbridge, 
November 9th, 1888, 
Messrs. Fleming and Ferguson, Paisley. 

GentLemeN,—I am anxious to make an appointment with you to 
visit the Skeandhu one day, now that she is laid up, with a view to show 
the engineer how to throw the fore and aft portions of the engines out 
of gear with each other, as it would greatly enhance their practical value ; 
but as they stand, and after a season's work in all kinds of weather and 
under various circumstances, they have fully come up to all I was led to 
expect. In fact, I do not know anything in which an improvement can be 
made, The reversing and starting gear never fails; in fact, a child could 
work them, and as regards absence of vibration, it is the nearest thing 
to a sailing ship that could be experienced. My friends have been par- 
ticularly struck with this, and as all the weight has now been brought 
so low, she really never rolls. 1 certainly would never think of having a 
triple expansion after my experience of thissummer. My donkey engine 
which you fitted forme I found usefulin filling the boiler with fresh 
water from a boat which I bring alongside full. We merely disconnect 
it from the pipe which would bring in sea water, and put an india-rubber 
pipe over the side into the boat The consumption of fuel is «bout 
lewt. an hour; with this we can get an average speed of 10 knots. In 
coming home, for instance, we did 120 knots in 12 hours less 10 minutes. 

SHotto D. C. Dovatas, 





FORMULA FOR THE STRENGTH OF SHAFTING, 


Sir,—I am in want of a really good formula for calculating the 
strength of shafting. I am much obliged by your reply to my 
query re horse-power of shafting. The shafts, the strength of 
which I wish to calculate, are the pinion or second motion, the 
upright, and the line shafts used in a worsted or cotton mill. I 
have for a long time endeavoured to find a trustworthy rule by 
which to calculate the strength of these shafts, with due regard to 
economy and safety, but so far without success, It is, of course, 
very easy to put in a shaft “strong enough,” but such a plan is 
neither economical nor can it be followed when one has to decide 
whether a certain shaft at present running will bear an increased 
load, or whether it must come out and be replaced by a stronger 
one. I have at present running a pinion or second motion shaft of 
the best cast iron, cast on end, 9fin. diameter, speed seventy-seven 
revolutions per minute, which is driving about 500-horse power, 
By the rule you give me its power is about 260-horse power, and by 
Molesworth’s rule about 1000-horse power. J have also just put a 
3in. wrought iron line shaft, ranning 160 revolutions, into a room. 
By the rule you give it will drive 23-horse power, and by Moles- 
worth’'s rule 66-horse power. I put it in to drive 30-horse power, 
which I am sure it will do with ease. I shall be much obliged if 
any reader can give me any further information on this point, and 
tell me if there is, among millwrights and makers of shafting, any 
good and recognised rule. H. E. A 

Halifax, November 5th. 





ENERGY. 

Sir,—Professor Greenhill may reassure himself. I have no ob- 
jection whatever to the words “barad,” “kine,” &c. &e. I 
myself have had fora long time in preparation a series of terms 
which will, I think, commend themselves to engineers, For 
example, instead of the lumbering phrase, ‘indicated horse- 
power,” I use the word ‘‘ingee.” Tis is easily remembered. Its 
whole sound resembles the vulgar pronunciation of the generic name 
for Eastern regions, and ‘‘gee,” of course, is derived from the familiar 
nursery synonym, “‘ gee gee,” fora horse. The work done by a 
navvy in wheeling stuff up a plank I term a “‘baronite,” and 
wages, &c., may be estimated in terms of so many baronites per 
hour. In process of time I hope we shall get rid of the now old- 
fashioned and absurd nomenclature which has so long disfigured 
the pages of text-books. +. 1, 

London, November 12th. 





Sir,—The thermodynamic problem which Professor Cherry in- 
troduces for the sake of your poor readers would be much 
clearer to all if he would write the same thing in another form, 
thus :—The work a pound of perfect gas is capable of performing 
2 as prv= he ae 
-1 -1 
using his symbols. Professor Cherry quotes an game which 
he says shows a reduction of 7 to, say, 7 — a with free expansion. 


by expansion adiabatically to infinity is = ct, 
ca, and so restores the original tem- 


ype 


ca and we get 


dd p= 7 
He then adds, energy a 


perature. He starts by saying that . 


cf y (7 ~ as add Poor 


i°” and I say this must = " x 


But Professor Cherry, while admitting that : 


Y Y 1 pr. 

He is, however, really working with equations which are incon- 
gruous with the result of the experiment—equations which can only 
hold if there be an annihilation of energy during the expansion, 
That is, if the equation— 


= my te a % F 
Sipde= free Ydi —— 


holds good, the experiment described would give no reduction of 
temperature. Professor Cherry has not completed the solution of 
the equation. If he will do so he will find that ¢, = yc, and until 
that is clearly seen the absurdity in the mistake he has made will 
not be so evident as it ought to be. 


Professor Cherry has not had as good an opportunity as I have 
had of learning what Rankine’s forms of language were. The 
whole question between us as to whether or not there was, in Ran- 
kine’s opinion, any such thing as ‘‘ force of inertia,” may be settled 
by the following quotation from his work on the steam engine :— 
‘© A moving body, therefore, while being retarded, overcomes resist- 
ance and performs work.” The italics are Rankine’s, ‘‘A quan- 
tity of work is the product of two quantities, a force and a motion.” 
I quoted the term ‘‘force of inertia” from its originator, Kepler; 
and, although Rankine does not use the expression, still in his 
mind, and oi in the mind of Newton, and in the mind of every 
physicist, the force of inertia is a familiar and orthodox conception, 


et becomes 
by free expansion ‘ 


= & 1? v, what we started from. 
Y pee 1° 
refuses to admit that ic7= 
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otherwise sentences such as those now quoted could not have been 
written. 

Mr. Muir confounds momentum with rate of change of momen- 
tum in saying that the momentum of the earth keeps it in its 
orbit. I leave Mr. Muir to settle his other puzzles with Dr. Lodge, 
to whom he has appealed. T. I. Dewar. 

S.S. Etruria, Queenstown, November 11th, 


(Mr. Dewar concludes his letter with a paragraph so uncourteous 
that we decline to publish it. It will suffice to say that he charges 
us with wilfully misquoting his utterances on the subject of 
force. Thisis untrue, but it seems to be quite true that we have 
failed to understand the sense in which he uses the word—-a sense 
apparently peculiar to bimself, as proved by the fact that he 
obviously holds that gravity is not a force. The only force in 
nature, according to Mr. Dewar, is inertia, but gravity has no 
inertia, and cannot be a force. Our correspondent’s attention has 
been called to this, but he offers no explanation.—Ep, E.] 





Sir,—There are two small errors in my letter of the 3rd instant. 
V, in the fourth line from the bottom of the page, should be 
U, and in the fourth line from the top of the page the words 
“tgnus fatuus” should be ‘‘ignis fatuus.” Also I should have 
written the last sentence thus:—‘‘And Tait and Steele ex- 
sressly limit the use of the term ‘ force’ to ‘ impressed force,’ while 
Professor Dewar attributes, very unfairly, the use of the term 
‘moving force’ to Tait, since he has distinctly repudiated it as 
causing ‘ confusion,’ ” 

Professor Dewar’s penchant for obsolete editions is truly singular. 
He quotes the first edition of ‘‘ Dynamics of a Particle” (thirty- 
two years old !), whereas a fifth edition is extant, and the first 
edition of “ Routh” when a fourth edition is available, and 
——— to buoy himself up with the crotchets of a writer in an 
Encyclopwdia, the latest edition of which is, I think, thirty odd 
years old. ‘‘ Authority,” to those who have a competent know- 
ledge of a subject, has little weight save as regards records of 
experiment and current definition. I could quote Rankine to 
prove that galvanised iron is iron coated with zine by electro depo- 
sition (!), and could show that in his treatment of Stirling's air 
engine he applies a theory, correct in itself, to a case to which it 
is wholly inapplicable. Tait is not immaculate, several of the 
examples in ‘‘ Dynamics of a Particle” are accommodated with 
very incorrect results, kc. Kc, As regards current definitions 
the matter is different, but the best modern text-books should be 
consulted, and not the whimsical effusions of crotcheteers. The 
‘* Authorities,” however, are against Professor Dewar. 

“S, H. H. B.’s” very lucid, correct, and entertaining explanation 
of the nature of centrifugal force seems to mark him as a promi- 
sing pupil of that gentleman. As Dr. Lodge justly remarks, the 
term ‘‘ centrifugal force” is a perfectly proper one, but liable to 
misuse. But I think ‘J, D.C.” should be cautioned that it is 
admissible only when the body is guided mechanically in its cir- 
cular path. It is the reaction of the body against the pressure of 
the guiding piece, whatever it may be. For instance, in the case 
of the stone and the string, it is the radial pressure of the stone 
against the top of the string, if the stone be fastened by a loop. 
If a body move freely in a circular path under the influence of an 
attraction towards the centre of motion, the use of the term 
‘‘ centrifugal force,” applied to the body as a whole, would be a 
misnomer as absurd as the expression ‘‘ force of inertia.” The 
resistance to deviation due to inertia then supplies the place of the 
centrifugal force and the deviating force, or, as Dr. Lodge ex- 
presses it, centrifugal force is commonly termed the central 
attraction, central force, or normal force. 


Birmingham, November 9th. HENRY CHERRY, 





CENTRIFUGAL FORCE, 

Sir, —I am very much obliged to Dr. Lodge for his letter and the 
trouble he has taken to solve my difficulty. No doubt, as a result 
of innate obtuseness, | do not quite see my way yet, and must ask 
Dr. Lodge for a little more light. As I understand him, the stone 
whirled at the end of a string does not pull the string, but the 
string pul's the stone, just as a railway train does not pull the 
engine, but the engine pulls the train. In other words, there is an 
active clement, the string ; anda passive element, the stone. The 
action is as though the stone was being continuously started from 
a state of rest into a state of motion toward the centre. This being 
the case, 1 want to know, first, what is the rate at which the stone 
is supposed to move toward the centre? I can calculate the cen- 
trifugal force, otherwise the pull on the string, by the usual well- 
known formula, but I do not understand quite how that formula 
has been got. My difficulty is this. Let us suppose the stone 
to be at virtual rest and started toward the centre by the pull of the 
string. It will acquire some velocity « toward the centre. Butin 
nature nothing can suddenly acquire velocity; consequently, preced- 
ing the acquisition of the final velocity v there must be a period of 
acceleration. But inthe case of the whirling stone I cannot see that 
there is any acceleration. There is no work done, and we have the 
practical conditions of a dead pull, that is to say the stress on the 
string is static, This seems to me to be contradictory. If it is ex- 
plained that there iscontinuousacceleration of infinitely smallamount 
and duration, we get at once intometaphysics, which I do not pretend 
to understand. My second difficulty is this: How can the string 
pull the stone unless the stone pulls the string! Newton’s third law 
seems to me to be imperative here. But the pull of the stone is 
due to its tendency to move at a tangent instead of in a circle. 
But the Senmential pull is at right angles to the radial string 
and cannot operate to produce a pull. ill it be safe to assume 
that Newton’s third law does not refer to two forces, but to one 
force, and something else which is not a force, but a reaction? This 
being so, will Dr. Lodge kindly say what is the difference between 
a force and a reaction? I think if he would do this he would clear 
the ground wonderfully, and make many things plain which are 
now most puzzling. J.D. C. 

London, Nov. 12th. 


THE CONDENSATION OF STEAM IN A CYLINDER, 


Srr,—Will you permit me to ask through your pages for the 
answer to a question which is never referred to in any text-book 
or treatise on the steam engine? The question is this: Can steam 
be liquefied without loss of temperature by doing work? The 
question may be very easily misunderstood and regarded as absurd, 
You will, perhaps, therefore grant me space not only for my ques- 
tion but for an attempt to explain my meaning. 

It has been shown by laboratory experiments that if steam is 
permitted to expand without doing work there is a loss of tempera- 
ture, but no loss of heat. Thus, for example, the temperature 
of 100lb. steam is 328deg., that of 501lb. steam is 281] deg, 
If we permit 1001b. steam to double its volume without doing 
work, the temperature will fall 47 deg. 

If I permit steam to expand to double its volume doing work, it 
will also fall 47 deg. 

But besides this drop in temperature it will lose a quantity of 
heat equivalent to the work done at the rate of 772 foot-pounds per 
unit lost. The consequence will be that after the expansion is over 
we shall have, not steam, but steam and water in the cylinder, and 
the volume occupied by the steam and water together will be some- 
what less than double that originally occupied by the steam before 
expansion, 

It appears therefore that loss of temperature is not a result of 
the performance of work ; that work being done entirely by the 
latent heat of the steam, and causing a change of state of the 
working fluid. When, on the contrary, an air engine works, there 
is no change of state in the fluid ; there is no latent heat to draw 
on, and the temperature falls and the volume is reduced. 

What I want to know is this, is the liquefaction caused by cooling 
below the temperature proper to a given volume, or is it caused by 








some not-understood action by which the heat of the steam is 
transferred into work, no effect whatever being produced on tem- 
_—, save indirectly, by reduction of ha caused by 
iquefaction, 

If it can be shown that the action of saturated steam is different 
in its essence from that of a perfect gas important deductions 
follow. It would be useless to point out what they are until we 
have some assured basis of fact to go on. 

I fancy that no cooling takes place, and that the transformation 
of latent heat into work is direct and independent of temperature, 
just as we find that once a boiling point is reached external heat 
becomes converted into latent heat without any change in 
temperature in the boiling fluid ; so without any fall in temperature 
it may be that latent heat can be converted into work. 

Any information which your readers can give me on this subject 
will be much esteemed. THERMO, 

Queen Victoria-street, Nov. 14th. 





REWARDS FOR MERITORIOUS DISCOVERIES AND 


INVENTIONS, 


Sir,—The Committee on Science and the Arts of the Franklin 
Institute, of the State of Pennsylvania, respectfully requests that 
you will cause to be made known to the onohens of your influential 
journal the fact that the Committee is empowered to award, or to 
recommend the award of, certain medals for meritorious discoveries 
and inventions which tend to the progress of the arts and manu- 
factures, These medals are :—(1) The Elliott Cresson Medal (gold). 
This medal was founded by the legacy of Elliott Cresson, of 
Philadelphia, and conveyed to trustees of the Franklin Institute. 
By the Act of the Institution, May 17th, 1849, the Committee on 
Science and the Arts was designated and empowered to award this 
medal, and the Committee decided to grant it, after proper 
investigation and report by sub-committee, either for some 
discovery in the arts and sciences, or for the invention or improve- 
ment of some useful machine, or for some new process, or 
combination of materials in manufactures, or for ingenuity, skill, 
or perfection in workmanship. (2) The John Scott Legacy 
Premium and Medal (twenty dollars and a medal of copper). The 
John Scott legacy premium and medal was founded in 1816, by 
John Scott, a merchant of Edinburgh, Scotland, who bequeathed 
to the city of Philadelphia a considerable sum of money, the 
interest of which should be devoted to rewarding ingenious men 
and women who make useful inventions, The premium is not to 
exceed twenty dollars, and the medal is to be of copper, and 
inscribed, ‘To the most deserving.” The control of the Scott 
legacy premium and medal—by Act of 1869—was transferred to 
the Board of Directors of City Trusts, and referred by the Board 
to its Committee on Minor Trusts, and that Committee resolved 
that it would receive favourably the name of any person whom the 
Franklin Institute may from time to time report to the Committee 
on Minor Trusts as worthy to receive the Scott legacy premium 
and medal, The Franklin Institute, by resolution in 1882, accepted 
the above-named action of the Committee on Minor Trusts, and 
referred the duty of making such recommendations to the Com- 
mittee on Science and the Arts, The Committee determined that 
the recommendation for such reward should be made on the 
favourable report of a sub-committee which shall be appointed to 
examine the invention or discovery. 

The Committee requests your co-operation in facilitating the 
making of the aforesaid awards for meritorious discoveries and 
inventions by bringing the facts herein set forth to the knowledge 
of your readers. Upon request therefor, from interested parties, 
made to the Secretary of the Franklin Institute, full information 
will be sent respecting the manner of making application for the 
investigation of inventions and discoveries; furthermore, the 
Committee on Science and the Arts will receive and give respectful 
consideration to reports upon discoveries and inventions which may 
be sent to it with the view of receiving one or the other of the 
awards herein named, and full directions as to the manner and 
form in which such communications should properly be made will 
be sent on application. Ww. H. WaHL, Secretary. 

The Franklin Institute of the State of Pennsylvania, 

for the Promotion of the Mechanic Arts, 
Philadelphia, October Ist. 





HIGH SPEED TRAINS. 


Sir,—The interest excited by the celebrated race to Edinburgh 
on the East and West Coast routes last summer has not been con- 
fined to England alone, but it has been much talked about by 
engineers in Germany. On Friday, November 2nd, the Berliner 
Abendpost had an article entitled ‘‘ Our Express Trains,” evidently 
evoked by the Edinburgh race. In it the beat express runs on the 
State railways were severely criticised, and a comparison was made 
between them and the English. Thinking it may perhaps be of 
interest to your readers, I give them here. The London-Edinburgh 
of 400} miles in eight hours is compared with the fastest express 
between Berlin and Cologne, 363 miles, in 10 hours—364 miles 
perhour, Berlin to Hamburg, 1774 miles, in 4? hours—374 miles 
per hour. Berlin to Dresden, vid Roederau, 117 miles, in 3 hours 
6 min.—37? miles per hour. The Berlin-St. Petersburg line has the 
best running from Berlin to Eydtkubnen, on the frontier, 724 kilos. 
—460 miles, stated at 134 hours. I find, however, on referring to 
the Ostdeutsches Eisenbahn Kursbuch, that the official time for the 
best train on this route is 14 hours 15 min., while the Courier, via 
Bromberg, has 16 hours 27 min. allowed. Compared with this, we 
have London to Perth, 463 miles, in 10? hours. 

Luxemburg to Basel, on the route from London to Italy, 2274 
miles, in 6? hours—34 miles per hour; this is compared with 
Darlington-London, 232 miles, in 5 hours. In Baden the fastest 
run is from Mannheim to Basel, 162 miles, in 4? hours—34 miles 
per hour. From Berlin to Vienna, the runningis, on Prussian lines 
to Dresden, 37 ; on Saxon lines to Bodenbach, 314% ; and the rest, 
on Austrian lines, 384 miles per hour, The total distance—Berlin 
to Vienna—476 miles, is done in 14 hours, and is compared with 
London to Perth—by Midland Railway—479 miles, in 12 hours. 
It will thus be seen that in point of speed the English runs are not 
bs ong on the Continent. 

trust you may deem this of sufficient interest for insertion in 
yourcolumns, - HarotD Hawkins, Stud. 1.C.E. 
21, Bahnhofs-strasse, Cassel, Nov. 3rd. 





THE NEW PATENT BILL. 


S1r,—The special clause in this Bill referring to the enrolment 
of patent agents is, in my opinion, an evidence of weakness on 
the part of the original promoters thereof. No profession under 
the sun has been so crowded during the past few years as that of 
engineering, yet we have not thought fit to create a monopoly for 
ourselves by Act of Parliament, nor do we admit that two years’ 
practice is sufficient qualification for an engineer. We know 
that in engineering and similar professions in which success 
depends upon mental capacity, assisted by special training, each 
individual occupies a round of the social ladder corresponding to 
his degree of merit and ability ; hence there is always plenty of 
room at or near the top for those possessing the ability and energy 
necessary to reach it. Thus the survival of the fittest applies to 
engineering and to patent agency alike, and the fear among the 
members of the latter that the survivors will not be those who 
have been in practice the longest, has driven them to legislation. 
I know of certain patent agencies in the kingdom that are eligible 
for enrolment, and yet, as a matter of fact, it is a disgrace to the 
a that these have existed so long. Inefficient and dis- 

onest two or three years ago, still carrying on business upon the 
same lines to-day—always, however, with new clients—and now 
about to be legalised by Act of Parliament! I have no hesitation 





in affirming that were the proposed examination to be enforced 
upon all existing patent agents, and fairly carried out, many of the 
agitators among them would lamentably fail, hence the loophole 
for escape that has so wisely been devised. 

Tt is apparent to every thinking person that a patent agent 
should possess certain qualifications other than two years’ practice. 
For instance, he should be, in the first place, an engineer and 
draughtsman, well grounded in physical science, and, in addition 
to possessing a thorough English commercial education, should be 
gifted with special perceptive faculties, to enable him to grasp the 
ideas constituting an invention when submitted to him in the 
rough and crude style peculiar to inventors generally. A know- 
ledge of patent law is also necessary, of course ; but I do not by 
any means agree with some of your correspondents who assert 
this to be the chief qualification of a patent agent. Any man of 
ordinary intellectual power could, without doubt, put some patent 
agents to shame on this point after a couple of months’ study, so 
restricted is the subject. 

It will be interesting to learn who will be the persons selected as 
examiners of candidates for the honour of exclusive patent agency. 
It is, however, fair to suppose that, as the patent agents as a 
body have pc d sufficient infl to promote a Bill granting 
them a monopoly, they will be allowed to act as examiners, in 
which case any engineer who desires to become enrolled as a 
patent agent may rest assured that he will fail to pass the 
examination in patent law. 

However, ‘‘ there’s many a slip,” &c., and if inventors generally 
were aware that the proposed Bill in its present form was but the 
thin end of a wedge, our national innate love of freedom of action 
would be victoriously asserted once again, and patent agents, like 
less fortunate members of the genus Homo, who cannot get, and do 
not desire, Parliamentary protection, would have to be content to 
rank according to their respective degrees of ability. It is a 
pleasing fact, in spite of the stigma now resting upon the pro- 
fession, to state that. there are many patent agents in the United 
Kingdom who are honourable and upright men, so conscious of 
their power and qualification for their business as to repudiate any 
connection with the Bill or its promoters, although enrolment 
will be their due, by virtue of many years’ good and efficient 
practice. AN ENGLISH ENGINEER, 

London, November 5th. 





TECHNICAL EDUCATION, 


Sir,—A great deal has from time to time been said upon the 
question of technical education, The question I wish to put before 
you is the all-important one—“ Have I benefitted myself by a 
technical education?”—granting, of course, that I have the average 
amount of brain power and have sought every opportunity to 
cultivate it. Assuming that our technical schools supply a want 
that is felt by those who are occupied in scientific pursuits, then in 
order to benefit thereby, and also to have a general education, one 
does not face the world until the age of eighteen, or perhaps older ; 
by that time a youth from the Board schools, who has commenced 
work for his employers at the age of fourteen, knows his business 
fairly well and satisfies the requirements of his master, and although 
he may not be capable of great originality of idea, yet he very 
effectually bars the way for those who in a short time would prove 
themselves to be no competitors of his. This fact has been clearly 
presented to me during some recent fruitless attempts to obtain a 
situation as junior draughtsman. I think many parents would 
pause if they knew the ultimate position of their sons ere they 
rashly committed them to the usual two years technical course, [ 
should be glad if any reader could assist me to combine the idea of 
technical education with that of youthful success, F. G. 

Filey, Nov. 7th. 








OCEAN TEMPERATURES IN RELATION TO SUB- 
MARINE CABLES. 


By Wm. Lant CARPENTER, B.A., B.Sc. 


Last week, the paper, of which the following is an abstract, 
was read before the Society of Telegraph Engineers and Elec- 
tricians:—‘‘In the paper read by Mr. Stallibrass on November 
10th, 1887, on ‘ Deep-sea Soundings in Connection with Submarine 
Telegraphy,’ and in the discussion thereon, no reference was made 
to temperature sounding, and the influence of temperature upon 
(1) the conductor, (2) the insulation resistance of cables. Ocean 
temperatures varied, even in the tropics, from 85deg. Fah. to 
30 deg. Fah. The resistance of a conductor at 85deg. was 10°8 
per cent. greater than at 30 deg. but the insulation resistance of a 
cable at 30 deg. was thirty times that at 85deg. Calculations and 
diagrams to show this, founded on data obtained from the Accra- 
Sierra Leone cable, laid in 1886, and kindly supplied to the author 
by Mr. Henry D. Wilkinson, were exhibited. All insulating 
substances were not equally thus affected. The influence of 
pressure upon insulation resistance was touched on in passing, and 
the author described the method of ascertaining temperatures at 
great depths in the sea. Ordinary self-registering thermometers 
indicated too high a temperature, the pressure—one ton per 
square inch for every 800 fathoms depth—contracting the bulb and 
forcing the liquid up the stem. This was first successfully obviated 
in the ‘ Miller-Cassella’ thermometer, in which the ordinary bulb 
was surrounded by a second, the intervening space being partly 
filled with fluid. The method of ‘serial temperature soundings’ 
was then briefly described, by which the relation of temperature 
to depth was ascertained, and the way in which these results were 
plotted in ‘temperature sections’ was then explained. Several of 
these, obtained during the cruise of the Challenger, were exhibited. 
Attention was first called to a section across the North Atlantic, 
from Madeira, through the Azores and Bermuda, to Halifax. 
About two-thirds of this mass of water was seen to be below 
40 deg. Fah., the bottom temperature varying from 34°8 deg. to 
38:7 deg. In the Northern Pacific the bottom was colder, and the 
volume of water below 40 deg. larger. In the Equatorial Atlantic 
the bottom was equally cold, and the ‘ bathymetrical isotherm’ of 
40 deg. came nearer to the surface than elsewhere, so that, as the 
surface was hotter, the fall in temperature, relatively to depth, was 
much more rapid. 

‘<The thermal condition of partially land-locked seas was then 
contrasted with the above. In the Mediterranean, no lower tem- 
perature than 54deg. Fah. was met with, although depths of 
2000 fathoms were sounded, while in the Atlantic, a short distance 
off, at the same depth, 36 deg. was met with. Similar instances 
were given, among them the Red Sea, 71 deg., being, as far as was 
known, the minimum; the Sulu Sea, in the line of the cable 
between Singapore and Hong Kong, where the minimum is 
505 deg. even at 2550 fathoms, 32 deg. to 33 deg. being the tem- 
perature at that depth in the Indian Ocean near; the Celebes Sea, 
and others. 

‘* Here were well authenticated facts, and what was the explana- 
tion of them? Without going into a general discussion of oceanic 
physics, for which that was not the place, he would venture to say 
that the only satisfactory explanation to his mind lay in the idea, 
as to the truth of which a vast body of evidence might be brought 
forward, that there wasa constant vertical circulation of the waters 
of the great oceans, due to the differences in specific gravity, 
caused by differences in temperature; that the upper layers of 
water were moving from the equator towards the poles, and the 
lower layers from the poles towards the equator, their movement 
being affected also by the earth’s rotation; that such seas as the 
Mediterranean, &c., were cut off from this general oceanic circula- 
tion by submarine ridges, so that their water at a greater depth 
than these ridges was perfectly stagnant, and no interchange with 
the colder water of the great oceans occurred ; and finally that the 
cause of this circulation was probably to be found in the polar cold 
than the equatorial heat.” , 
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7 TO CORRESPONDENTS. — 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tuk Exorneer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to mnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communwations which do not comply 
with these instructions. 

Evectric,—A corrugated iron house, if the sheets yo to earth, will not need a 
lightning conductor, 

E.ectric.—({1) You must employ w patent agent, if you want to secure an 
American patent, ether in this country or the United States. Better em- 
ploy one herve. (2) You can get what you want from almost any firm sup- 
plying electrical apparatus. 

X.—We take it for granted that you wish to become an engineer in order to 
make money. In what branch have you most interest? On the answer to 
this question your selection should depend. If you reply that you have no 
interest, then we strongly advise you not to dreain of becoming an engineer. 


WELDED WATER TUBES AND BUFFER MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Will any reader tell me where I can get machines for making 
welded water tubes, in size from 2ft. to 4{t. diameter; also machinery for 
making railway buffers? 


Stockton-on-Tees, November 12th, E. H. 


DEFECTIVE FLUES OF LANCASHIRE BOILERS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers assist me out of the following difficulty ? 
viz.:—The brick walls which divide the down-take from the side flues at 
the back end of our boilers leave a space between the bricks and the 
boiler. Of course, the walls were built close up when the boilers were 
fixed. The result is, a great loss of heat through a portion of the 
escaping from the down-take into the side flues, and away up the 
chimney, instead of going underneath and round the sides. I have no 
doubt many others suffer similarly who let their boilers cool down at the 
week end. But perhaps some of your readers have found a means of 
SS this space, If so, I should be extremely obliged if I could 

nefit by their experience. 


Burton-on-Trent, November 13th. INQUIRER, 
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be made. Tur ENGINEER is registered for transmission abroad, 

A complete set of Tak ENGINEER can be had on application. 

Foreign Subscriptions yor Thin Paper Copies will, until further notice, be 
received at the rates given below :—-Foreign Subscribers paying in advance 
at the published rates will receive TRE ENGINEER weekly and post free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates, 
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ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
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MEETINGS NEXT WEEE. 


Tue InstiruTion or Civit, Encineers.—Tuesday, November 20th, at 
8 p.m,: Ordinary meeting. Paper to be further discussed :—‘ Friction 
Brake Dynamometers,” by Mr. W. Worby Beaumont, M. Inst. C.K. 

METEOROLOGICAL SocieTy.—Wednesday, 21st instant, at 7 p.m., at 25, 
Great George-street, Westminster. Papers to be read :—‘ Results of an 
Investigation of the Phenomena of English Thunderstorms during the 
Years 1857-59,” by Mr. G. J. Symons, PAS. ‘* Notes on the Meeting of 
the Internationai Meteorological Committee at Zurich in September, 
1888,” by Mr. Robert H. Scott, M.A., F.R.8. Models of hailstones— 
spheres about 2}in. in diameter—forwarded by Mr. A. C, Stratten, will 
be exhibited, 

Society or TeL_eorarH Enoingers AND  Evecrricians.—Thursday, 
November 22nd, at the Institution of Civil Engineers. 25, Great George- 
street, Westminster, 8.W , at 8 p.m.: Ordinary general meeting. Paper 
to be read :—‘‘ On a System of Electrical Distribution,” by Mr. Henry 
Edmunds, Member. 

Nortu-gast Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.—The 
third general meeting of the Institution will be held in the Lecture Hall 
of the Subscription Library, Fawcett-street, Sunderland, on Friday, 
November 28rd, at 7.40 p.m. Business:—(1) The minutes of the last 
general meeting will be submitted for confirmation. (2) The ballot for 
new members will then be taken. (3) To pass a vote of thanks to the 
Hartlepool members and the Reception Committee for their hearty wel- 
come and kind hospitality on the occasion of the Institution’s visit to 
the Hartlepools, on Saturday afternoon, October 20th. Mr. John Johnson 
will read a paper on “A New System of Shipbuilding to Facilitate the 
Application of hine Rivetting to Shell Plating.” 
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LOCOMOTIVE ENGINE RESISTANCE, 


In another page we reproduce a carefully-written article 
on train and air resistance from our American contempo- 
rary, the Engineering News. Like ourselves, our con- 
temporary appears to be actuated by a desire to arrive at 
the truth, bat not to achieve a barren dialectical success. 
A discussion can be carried on under such conditions, 
certainly with pleasure, and we hope with profit. It will 
be seen that the subject divides itself under two heads, 
engine resistance proper and air resistance. It is a re- 
grettable truth that it is almost impossible to make any 
statement concerning train resistance that cannot appa- 
rently be disproved by facts. A very considerable num- 
ber of experiments and investigations have been made at 
various times in different countries, all carried out with 
care and skill. Instead, however, of these experiments 
enabling engineers to consolidate their views and confirm 
their knowledge, they are so far contradictory that every- 
thing almost remains a matter for conjecture. Evidence 
of this will be supplied as we proceed. 

Our contemporary continues to maintain that at high 
speeds the engine resistances absorb as much as 50 to 60 
oa cent. of the whole power developed, and to prove this 
1e cites certain experiments made by Mr. Dudley in the 
United States, and by M. Despoint and M. Ricour in 
France, which, unquestionably, powerfully support his 
contention. Very little reference is made, however, to 
the cause of this great resistance. Mr. Dudley cites the 
case of an engine indicating 766-horse power at 51°43 
miles per hour; of this no less than 426-horse power were 
required to propel the engine alone, while 340-horse power 
went through the draw-bar to the train. The total 
resistance of the engine was 3106]b. It must not be 
assumed that this resistance was due to back pressure on 
the pistons; that is already accounted for in the diagram. 
That is to say, the indicated horse-power was reduced by 
the back pressure. The horse-power is of course calculated 
in the usual way, on the basis of the average total pressure 
on the pistons got from the indicator cards. To what, 
then, are we to attribute the excessive resistance of this 
engine? Let us take it for granted, for the sake of argu- 
ment, that our contemporary is right, and that it is 
mainly due to head resistance. We cannot of course do 
more than guess at the cross sectional area of the 
engine; but this, allowing for a large cab, could not 
well be more than 80 square feet. But the pres- 
sure of wind moving at fifty miles an hour is less 
than 13 lb. per square foot, consequently the maxi- 
mum head resistance that could be caused by still 
air would be, in the case we are considering, 13 x 80 = 
1040 Ib., leaving 2066 lb. to be accounted for. It will be 
admitted, we think, that we have here exaggerated the 
wind resistance, especially if there is any truth in our 
contemporary’s contention that sharpness of form has an 
influence, because the locomotive resembles far more a 
blunt wedge, with the cow-catcher and head lamp at the 
point and the cab front at the butt end, than a simple 
flat plane. But assuming that our figures are accurate 
as they stand, itisclear that the cause of an enormous resist- 
ance remains to befound. In 1867a seriesof mostimportant 
experiments was madein France by MM. Vuillemin, Guéb- 
hard, and Dieudonné. They found that the total resistance 
of a four-coupled locomotive at 37:2 miles _ hour was 
12°76lb. per ton. Unfortunately thiswasthe highest speed 
they dealt with. It is very difficult to formulate any law 
concerning the rate of augmentation of engine resistance 
from their figures, but there is some reason to think that 
at fifty miles per hour the resistance would be about 
17 1b. per ton. It was also found that four coupled and 
single engines would run down inclines of one in 200 at 
“normal speed,” Unfortunately what the normal speed 
was we do not know precisely, but it may be taken at about 
thirty-five miles per hour. This represents a resistance of 
about 11'21b. perton. But Mr. Dudley’s experiments give 
a total engine resistance of 49°85 lb. per ton. The calcu- 
lation based on the figures we have taken stands thus :— 
Resistance due to air, 16°5lb. per ton; other resistance, 
17 lb. per ton; total resistance, 33°5 lb. per ton, which isa 
long way below Mr. Dudley’s figure. Furthermore, it 
will be seen that Mr. Wellington only rates head-wind 
resistance, and oscillation, and concussion, together at 
4lb. to 8lb. per ton. It is quite clear, we think, that the 
results quoted by our contemporary are quite inconsistent 
with those obtained by the French engineers. 

But taking Mr. Dudley’s figures as accurate, on what 
was the enormous proportion of horse-power expended? 
Not certainly in overcoming wind pressure, not in over- 
coming the resistance in the blast pipe, not in internal 





friction of the engine; that must be a small quantity. It 
has, for example, been shown by experiment on the 
Metropolitan Railway that with a pressure of only 6 lb. 
in the boiler, the driving wheels being jacked up out of 
contact with the rails, the wheels can be made to re- 
volve rapidly, and in one case an engine has been made 
to turn round with only 41b. pressure. Experiment has 
shown with other engines that internal resistance is 
tolerably constant, and fairly independent of the load. 
It seems to be clear, therefore, that only one source of 
resistance remains unexplained, and that is the road. On 
a perfectly smooth, stiff, and level rail the rolling friction is 
extremely small, and it is quite possible our contemporary 
is approximately right in asserting that the resistance 
at the tail end of a train does not greatly augment 
with the speed. Let us consider, however, what 
the locomotive has to do. As the very best road 
is yielding, the engine has to continuously run up 
hill. It has to push down and consolidate the road 
for the vehicles following it, and it has been specially 
claimed for the bogie by American engineers that it 
is a “track setter.” It will be readily understood that 
the rail has to be bent a little and pushed down into the 
sleeper, and the sleeper has to be pushed down into the 
ballast, and all this represents work. The train has not 
this work to do, especially at high speeds, to anything 
like the same extent, because the rail has not time to 
spring up again after the passage of the engine. There 
is a certain analogy here between the action of a ship and 
atrain. The bows of the ship have to push the water 
out of the way. The middle body follows without offer- 
ing any resistance save skin friction. The locomotive 
does that vertically—in a sense—which a ship does 
horizontally in another sense, and the train fills the part 
of the middle body of the ship ; and it is not impossible 
that as the rail rises behind the last vehicle, that may be 
said to be always running down, just as the locomotive is 
always running up hill, and its resistance will be propor- 
tionately diminished. This explanation must be taken for 
what it is worth, but we are unable to see where it fails. If 
it is true, then the difference between the total power 
exerted by the engine and that transmitted to the train 
will depend on the quality in respect to stiffness of the 
road, and this will explain why it is that vertical stiffness or 
resistance to deflection is a characteristic so highly prized 
by English railway engineers. It also follows that in all 
probability the road on which Mr. Dudley’s experiments 
were made was a weak one, and consequently it must not 
be assumed that because the engine, and, we assume, the 
tender—for we cannot think that the engine alone weighed 
sixty-three tons-—used up 55°61 per cent. of the total 
indicated horse-power, that anything like this proportion 
must of necessity always be lost when the speed reaches 
fifty miles an hour. That a large proportion is expended 
we do not for a moment dispute, but we contend that it 
would be rash to draw too wide a generalisation from 
Mr. Dudley’s figures. Concerning what our contemporary 
has written of Mr. Stroudley’s paper, we may say that he 
veems to have misunderstood Mr. Stroudley, who speaks 
of the gross weight moved, including the engine. 
Turning now to our contemporary’s arguments in favour 
of influence of form as affecting the resistance of an 
engine, we have already shown that the most exaggerated 
estimate of wind resistance leaves it a small factor; but 
putting this on one side, we would call- attention to the 
circumstance that our contemporary adduces no shadow 
of proof that it can have an effect. On the other hand, 
the accuracy of the figures given by Lardner are indis- 
putable. Our contemporary does not dispute them, but 
maintains that the deductions drawn by Lardner are 
unsound. We fail to see that the reasoning of our con- 
temporary, based on loaded and unloaded box cars, bears 
on the matter at all. If it proves anything, it proves 
that the box car can pass through the air without any 
resistance ; but this is obviously not what the Engineer- 
ing News wauts to convey. As to the influence of form, 
we have not, as ourcontemporary says, asserted that 
“form is of no importance.” What we have said is that 
“if the resistance is caused by pressure, then the form of 
the body driven through the air can have no effect.” If, 
for example, it could be shown that the resistance was 
due to some form of impact, no doubt an inclined surface 
might offer a greatly reduced resistance. It remains to 
be seen if there is anything analogous to impact in the case. 
Having used the words, “ Unless the pressure per square 
foot is in some way reduced below 351b., whether this is or 
is not possible, we do not know; we do know that there are 
very good reasons why it should not be reduced;” our 
contemporary wants to know what these reasons are; 
and we are happy to state on what they are based, with- 
out going into minute details and resorting to diagrams 
to illustrate our meaning. Fore-and-aft rigged ships take 
the wind on their sails at an angle; this angle tends to 
heel them over, and the inclining effect seems to be that 
which is proper to the sine of the angle made by the sail 
—that is to say, to the base of a wedge, one of whose 
sides is the sail, and the other side is parallel to the 
direction of the wind. If the sail should act the part of 
a cut-water, so to speak, then the heeling power would be 
reduced. But ourcontemporary will find thatincalculating 
sail areas the prow action which he claims to exist is never 
allowed for. He cites the cup of an anemometer; but has 
he ever asked himself why cups are used instead of solid 
hemispheres? Our contemporary has a very simple and 
straightforward way of dealing with Beaufoy’s experi- 
ments. He does not believe Beaufoy’s statements. 
Fortunately, the experiment is so simple that if he can 
get access to any pond he can try the experiment for him- 
self with a board and a spring balance. When he has 
done this it will be quite time enough to dispute Beau- 
foy’s accuracy. The fact that a triangle will tow more 
easily with one side first instead of one angle is readily 
explained. <A ship is continually propelled forward by 
the water falling in behind and pushing on her inclined 
stern lines, just as a windmill vane is driven round by 


the air pressing on it at an angle; and Froude has demon- 
strated that so perfect is this action that to a well-made 
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hull there is absolutely no resistance offered by water 
save that due to skin friction and the formation of eddies. 
If the stern of a-ship was, so to speak, sawn off square, 
the water falling in at the sides would exert no driving 
action on the hull. It would expend its energy in the 
production of wasteful eddies under the stern. This is 
precisely what occurs when a triangular raft is towed 
angle first. 

We venture to hope that our contemporary can bring 
forward additional facts from American experience. It 
is highly desirable that data of the kind to which we refer 
should be rendered complete by a statement of the precise 
area offered to the air by the engine, and by minute par- 
ticulars of the construction and condition of the road. 
If we are right, the largest part of the power wasted is 
expended in consolidating the track. It will be seen 
that we have said very little concerning train resistance, 
confining our attention to engine resistance, and, conse- 
quently, that we have not dealt with the question raised 
by our contemporary in his last paragraph, save inci- 
dentally. 


DYNAMICAL TERMINOLOGY. 


Iy our last impression Professor Greenhill introduced to 
our readers some new dynamical units, the “ kine,” the 
“bole,” and the “ barad.”. The world has for some time 
been acquainted with the erg, the velo, the cello, and 
other words of cognate import. We may say, for the 
benefit of our younger readers, that engineers never use 
these words; but it does not follow, therefore, that they 
are useless or inappropriate. In the first place, certain 
minds find an innocent pleasure in inventing such terms, 
and it is so seldom that we find the physicist inventing 
anything that we should be slow to step in and try to put 
a check on his efforts. Indeed, we should not criticise 
boles, barads, and ergs, in any way, were it not that time 
may unfortunately be spent to little purpose by engineer 
students in learning how to use them, and the student 
has so much of importance and value to learn that every 
hour is an object. Let us consider whence they come, 
and what is their genesis. 

Little or nothing was heard of out of the way dynamical 
terms until the advent of electric telegraphy. The elec- 
trician found himself almost suddenly dealing with 
quantities of power and energy so small that nothing 
existed sufficiently minute to measure them in the ordi- 
nary physical standards available. When it is borne in 
mind that a message has been sent across the Atlantic 
with the aid of a battery made of a lady’s thimble and a 
slip of platinum foil, it will be understood how almost 
inconceivably minute were the entities to be measured. 
Pounds and feet and horse-powers were obviously of no 
more use than a two-foot rule in this connection. Conse- 
quently, electricians and telegraphists set to work, and 
established certain standards of their own proportionally 
minute. In chemistry, again, very small quantities are 
dealt with, and here, again, small units have been of neces- 
sity adopted. In English measures the grain took the place 
of the pound, and soon. It was found convenient to work 
with the French metrical system, and the gramme took the 
place of the grain. All this is not only right and proper, 
but, we may say, practically unavoidable so long as minute 
quantities have to be measured and estimated. But physi- 
cists have not stopped there. They would have engineers 
adopt these physieal constants, pointing out that they can 
readily be rendered available by the simple process of 
raising them to some power. Instead of our old familiar 
friends g and 1lb. avoirdupois, we have the dyne 
which makes g = 981. The weight of one grain is 
= 63°57 dynes ; that of a ton is 9°97 x 10° dynes, and so 
on. The foot-pound becomes 1°356 x 10° ergs. The 
British thermal unit becomes 1°91 x 10?° ergs; that is 
to say, no less than 19,100 millions of ergs are expended 
in raising 1 1b. of water 1 deg. Fah. The erg bears to the 
British unit about the proportion that one drop of petro- 
leum bears to the cargo of a petroleum ship. This will give 
some idea of the probable value of the erg as an engi- 
neer’s unit. We have only to state these figures to show 
how utterly useless they are to any save those who are 
dealing with excessively minute quantities. If the 
physicist had his way, however, the foot-pound, the foot 
itself, nay, all the English standards with which time has 
rendered us familiar, would be abolished. The force of 
circumstances is, however, too much for him. We can 
assure students, for example, that no one ever hears of an 
erg or a dyne in an English workshop or drawing-office. 
The centimetre gramme second is of limited application. 
The British engineer is not lacking in sound common- 
sense; he knows what class of standards suit his purpose 
best, and he holds tothem. Nor is it to be supposed that 
his love for the pound, or the foot, or the square inch is 
based on pure pig-headed obstinacy. It is nothing of the 
kind. With the advent of the electric light came the 
necessity for new terms, and those terms have been 
adopted and new standards accepted at once with the 
utmost facility by Englishmen. The electrical engineer 
who talks of the foot-pounds of work done by an engine 
driving a dynamo, no less freely talks of volts and 
ampétres. The statement that the carbons of an are lamp 
are so many millimetres in diameter conveys a definite 
meaning to his mind. In the same way the English 
chemist accepts the gramme in lieu of the grain, and the 
litre in place of the pint, with perfect content and satis- 
faction. The objection to such things as the erg and the 
dyne is simply that, as standards, they are infinitely too 
small to serve the purpose of the engineer who deals with 
quantities which are simply colossal as compared with 
those hancled by the telegraphist or the analytical 
chemist. The man who attempted to buy a cargo of coals 
by the g «in would be adjudged a fool for his pains. Ergs 
and dyn s, and boles, and barads, are no doubt very use- 
ful in t) eir own sphere—-so are the diamond merchant’s 
weights and scales—but that sphereis outside practical me- | 
chanical engineering. Some professors and authors fully | 
realise this, and teach their pupils to calculate in the same | 
standards which they will find in use in the workshops of | 
the United Kingdom, all the British Possessions,and North 


| against. 








America. Others reject the pound and the foot, and | so qualified, With this object we would suggest that steps 
teach by the standards of the physicist, not of the engi- | should be taken with a view to fixing a standard of qualification 


neer. A pupil so educated will find himself, when he goes 
into the shops or the drawing-office, in much the same 
condition as he would be if landed in Constantinople with 
no money but Scotch bank notes in his pocket. That 
which he has taken so much trouble to acquire will not 
circulate. Of course the answer of the teacher to all this 
will be that his methods are the best, and that the engi- 
neer does not know what is good for him. We venture 
to think that the engineer who has to make money by his 
profession is probably the best judge on this point. 

We cannot conclude this article without saying some- 
thing concerning the way in which dynamics in general 
are taught in schools and colleges. The curious thing is 
that, turn to what teacher we may, we find him denounc- 
ing the system. If all are agreed that the system is bad, 
surely a change for the better might be made. There 
are two reasons for teaching dynamics. One is to enlarge 
the pupil’s mind and develope his intellect. The other is 
for a specific purpose. Of the first we shall say nothing 
more at this moment than that the subject may be made 
eminently attractive, and that as a means of enlarging the 
understanding and strengthening the reasoning powers, 
a course of dynamics is probably as good as a course of 
Euclid, and this is saying a good deal. The second object 
with which dynamics is taught has, however, nothing to 
do with developing the mind. They are taught in order 
that the pupil may be provided with a useful tool, a tool 
with which hecan earn money. At the risk of being called 
heretics, we assert here that the mechanical engineer finds 
his knowledge of text-book dynamics of very little use to 
him in after life. 
understood. By dynamics we do not mean mechanics or 
hydraulics, or thermo-dynamics. 
readers will bear this proviso in mind. 
routine of a mechanical engineer's life, whether as head 
of a firm, locomotive superintendent, marine engineer, 


chief of a drawing-oftice, &e., he will have next to nothing | 


to do with dynamics. Let us take, for example, the 
innocent formula which has provided so much discussion in 
our columns, } M v? = E. Is it to be supposed that it 
is ever heard of outside the walls of a college or school ? 
Nobody in an engineer’s works, or on a railroad, or in a 
ship, ever wants todoanything with it. Take another for- 
Mv? 
29° 
but itis extremely useful to the artillerist. It has been 
employed for estimating the relative values of dif- 
ferent systems of continuous brakes, but very few 


mula, This has little utility for the engineer, 


practical questions ever turn up in mechanical engi- | 
The formula for centrifugal | 
force—we use the word with some trepidation—is of | 
use because now and then fly-wheels are run at a velocity | 


neering connected with it. 


which may be dangerous. Formule connected with the 
pendulum are of utility because governors have to be 
designed. But all that class of expressions to which such 


concern ourselves with them. It does not follow that the 
young engineer should not understand what they mean; 


and, as we have said, as a mental exercise, dynamics | 


may be considered invaluable; but ergs and barads must 
not be regarded as tools. It is much to be regretted, 
we think, that in the preparation of examination 

pers so little attention is given to what is likely 
to be really useful to the engineer in after life, 
and so much to finding out what dexterity he possesses 
in working out totally useless problems. The clue to 
this defect in examination papers, and in science 
teaching generally, must be sought in the circumstance 
that the teacher and the setter of papers are both alike 
out of touch with the engineer. The teachers have either 
had no practical experience whatever in making and 
selling machinery, or that experience has been limited 
and is now antiquated. It may be argued that the 
functions of a professor are to teach the pupil principles, 
not details. Such a contraction of the scope of the labours 
of the professor he would, however, be the first to kick 
The college is, we are told, the place where the 
true engineer is made; on this point we fear that the 
engineering world at large will not agree with the pro- 
fessors. It must not be forgotten too that there are 
professors of engineering who really understand what it 
is the lads under their charge ought to be taught. If 
these gentlemen would make a determined effort to effect 
an improvement in the character of examinations, they 
would enlarge the good and useful work they already do. 





THE ROLL OF PATENT AGENTS, 


In view of the correspondence upon this subject which is going 
on in our columns, it will be well to reproduce the exact words 
of the recommendation of Lord Herschell’s Committee, in which 
the Bill now before the House of Commons professes to have 
been drawn. The Committee say :—‘‘Strong represensations 
have been made to us in favour of the creation of aroll of patent 
agents. It is said that there are persons calling themselves 
patent agents who possess neither the requisite knowledge nor 
integrity, and that occasionaliy inventors who are poor, and not 
highly educated, suffer seriously in consequence. Some wit- 
nesses urge that if a roll of duly qualified agents were created, 
the Patent-office should be permitted to deal only either with 
the inventor himself or with an agent on the roll. We cannot 
recommend such a regulation, and we think it would be un- 
desirable to put the right of communicating with the Patent- 
office in the hands of any body of men, or to create a monopoly 
in respect thereof. The matters upon which the Office has to com- 
municate with inventors are sometimes of a character quite un- 
technical, and it would be a hard matter to prevent an inventor 
in the provinces from transacting the business with the office 
in such cases through the agency of a friend residing in London. 
And we do not see our way to distinguish in an enactment 
between cases of this nature and those requiring technical 
knowledge, even if we thought it desirable to create a mono- 

ly in favour of agents on the roll. We think, however, that 
it would be of public advantage to provide a means of securing 
a roll of patent agents consisting of duly qualified persons, the 
admission to which should be possible and easy for all persons 


| for the title of patent agent. 
|enact that any person should be subject to a penalty who, 
} 


And it might perhaps be well to 


without being on the roll, assumed the title of patent agent 
either by advertisement, or by description on his place of busi- 
ness, or on any document issued by him.’ The italics are ours, 
The reason for the creation of “a roll of patent agents consist- 
ing of duly qualified persons” is, then, the existence of “ persons 
calling themselves patent agents who possess neither the requi- 
site knowledge nor integrity.’ By way of remedy for the alleged 
evil, the Bill proposes to perpetuate it in an aggravated form 
for a generation or so, by giving a statutory position to a number 
of persons possessing “neither the requisite knowledge nor in- 
tegrity,” but who happened to be “ calling themselves patent 
agents’’ at the time Lord Herschell’s Committee was sitting. 
There are a few patent agents whose reputation is so high that 
they ought to regard a certificate from the Board of Trade as 
to their qualifications in the light of a piece of impertinence, 
At the other end of the list there are some who require a good 
deal more than the healing touch of the Board of Trade to 
endow them with “knowledge and integrity.” If it be con- 
sidered necessary on purely economic grounds to form a roll of 
patent agents, let it be done, and let it be made a penal offence 
for any person not on the roll to describe himself as a “ certifi- 





We must be careful to make ourselves | 


We trust that our | 
In the ordinary | 


cated”’ or “licensed patent agent.” The provisions of the Bill 
| should also include persons domiciled here who take out patents 
| for foreign countries, as it is perfectly notorious that a dishonest 
| patent agent finds great scope for his peculiar propensities in 
| such transactions. As the Bill now stands the words “ patent 
agent” mean exclusively one who takes out patents in this 
country. It has been asserted over and over again that the 
| Bill does not “ prevent an inventor in the provinces from trans- 
| acting his business with the office through the agency of a friend 
| residing in London,” But the committee and the persons who 
drew this Bill forgot that before a person can be recognised at 
| the Patent-office as the representative of an inventor, he is re- 

quired to lodge a formal “authorisation” to the following 
effect :—“ I, A. B., do hereby appoint C. D. to act as my agent 
in respect of the within application for a patent, and request 
| that all notices, requisitions and communications relating thereto 
may be sent to such agent at the above address.” Here we 
have a document issued by a person not on the roll of patent 
agents, in which he describes himself as a patent agent. A 
further question arises as to what course the Patent-office would 
| pursue in the case of the “ authorisation ” as a patent agent of a 

person not on the roll, The Comptroller would not of course 

be in a position to go into the “ friendly” relations of 

principal and agent, and would in all probability feel bound to 
| refuse to recognise the agent as a person authorised to his 


| “satisfaction,” which is the word used in the Act now in force. 
| Thus the licensed agents would obtain a strict monopoly, and 
| it is against human nature to believe that they would not care- 


fully protect it. 


THE VYRNWY AQUEDUCT, 


One of the last stages in the determination of the design of 
this aqueduct, seventy miles in length, has recently been 
reached. By the award of Sir Douglas Galton, K.C.B., F.R.S. 


| —the arbitrator appointed under the Liverpool Corporation 


Waterworks Act, 1880, to settle the mude of crossing the river 


: | Weaver, as between the Corporation of Liverpool and the 
words as velos and boles, and so on, are applied, lacks | 
practical utility, and it is quite unnecessary so far to 


trustees of the Weaver—steel tubes will be laid beneath the 
Weaver navigation, as proposed by Mr. Deacon, the engineer of 
| the Vyrnwy works. It was urged on behalf of the trustees, 
| who were represented by Mr. Higgin, Q.C., and Mr. G. W. 
| Duncan, that the only suitable construction was a tunnel, 
| through which the water pipes would be passed in the 
manner now being carried out in that part of the Vyrnwy 
Aqueduct which crosses under the river Mersey. On behalf of 
the Corporation, who were represented by Mr. Pember, Q.C., it 
was stated that in the strata beneath the Mersey, which were 
shown by borings to consist of alluvial deposits lying upon 
water-bearing shales of the new red marl, the construction of a 
water-tight tunnel would be difficult and expensive, and that if 
a water-tight tunnel were not constructed, the advantage of the 
tunnel as a subway would be lost. Mr. Deacon proposed three 
mild steel tubes, fastened together laterally, of such length as 
to span the whole width of the Weaver navigation, and almost 
of the same form longitudinally as the section of the 
river-bed and banks. These tubes were to be brought in 
sections to the ground, rivetted together on the spot, launched 
into the water-way, and moored until the trench was ready to 
receive them. When the trench had been dredged out, and 
properly formed, the tubes would be floated over it, and sunk 
by filling them with water. The difference in cost of the two 
methods of construction was estimated by various witnesses at 
about £10,000, which will thus be saved. The award of the 
arbitrator requires the tubes to be straight instead of curved, 
and their total length will be 3ft. more than was proposed. 
They will be covered with 18in. of concrete, which the advisers 
of the Corporation thought unnecessary. At Llanwddyn the 
arches of the viaduct over the great dam are completed, and 
the two discharge tunnels through the dam have been built up. 
At present the river Vyrnwy passes through three pipes bedded 
in the stopping of the tunnels. The valves upon two of these 
pipes will shortly be closed, and the water will then begin to 
accumulate. It is expected that within a few days all will be 
ready for this important operation. Most of the houses in the 
village are pulled down, and the ruins have been purified 
with fire by burning brushwood within them. The church, 
however, is still standing, and services continue to be held. 
The Norton water-tower, one of the balancing tanks on the 
Vyrnwy Aqueduct, is rapidly growing, and may now be seen on 
travelling from London to Liverpool by the London and North- 
Western, on the right-hand side, four miles before reaching 
Runcorn. In the aqueduct tunnel, under the Mersey, it is re- 
ported that the clay formation, in which the tunnel will be 
driven, has been reached in one of the shafts, 


COAL IN SOUTH-EAST DURHAM, 


Tue search for coal in South-east Durham has presented some 
results which have very great interest. It may be remembered 
that a boring was commenced between West Hartlepool and 
Seaton Carew—the object being to ascertain if the salt beds of 
South Durham extended to that point. Salt was not found, but 
a brine spring was. It was determined to continue the boring 
to ascertain whether coal was deposited. The question of the 
presence of coal is one which has been for many years discussed 
at great length. The belief which once generally prevailed was 
that coal had been removed by denudation from that part of the 
county of Durham, but during the last thirty years many 
geologists of note have expressed their opinion that some of the 
grounds for that belief were untenable, that the question was 
at least an openone. There were borings not very far from that at 





Seaton Carew, in the past; but they were not deep, and they 
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left the matter as it was. The boring at Seaton Carew has 

netrated a little over 1800ft., and is still being continued, and 
it is probable that 2000ft. will be cut through before the diamond 
borer is laid aside there. It has cut through coal, though not in 
any quantity that will pay for working under present conditions, 
the thickest seam, we believe, being 14in. After traversing a 
bed of the magnesian limestone of unusual thickness, it 
has cut through what are claimed to be the coal measures; and 
thus it may lead to very important results. For coal has been 
hitherto believed to be absent from the whole of the eastern 
portion of south-east Durham. That belief was arrived at from 
certain data, and the Seaton Carew boring has proved that the 
deduction cannot be fairly drawn. Whether coal will be reached 
at Seaton in quantity which would make its working remunera- 
tive remains to be seen; but at least the results obtained so far 
give good ground for persevering with borings in other parts of 
the adjacent district. The coalfields of Durham are vast, but 
they are not inexhaustible; and the attempt to enlarge the 
workable area is one which aims at increasing the national 
resources, and hence it is one which might fairly hope to attain 
more than local aid, At the present time, too, when the price 
of coal is unquestionably rising, the addition to the workable 
area is of more than common interest. Indeed, it might be 
fairly deduced from the result of this boring, privately under- 
taken by landowners and others, that there should be some 
systematic national search to ascertain the extent of the mineral 
deposits of the kingdom, and chief of these is that of coal. It is 
quite evident that we have not as yet grasped fully the know- 
ledge of the available coal even in parts of the country where it 
has long been wrought, and the sooner we learn the extent of 
our mineral resources the better. 


SHEFFIELD AND GOVERNMENT CONTRACTS, 


A PARLIAMENTARY paper which has just been issued throws 
some light on the position of Sheffield steel firms in regard to 
Government contracts. Three of the largest establishments 
combined in a joint memorial to the Chairman of the Select 
Committee on Army Estimates, viz., Messrs. Firth and Sons, 
Norfolk Works ; Messrs. Vickers, Sons, and Co., River Don 
Works ; and Messrs. Charles Cammell, and Co., Cyclops Works. 
They state that Generals Reilly and Campbell, acting for the 
Government, inspected their works, and informed them that if 
they agreed to extend their plant so as to be able to guarantee 
the production of forgings of such size as the Government re- 
quired, that they should receive corresponding orders from the 
Government within the three or four years next following. 
They accepted the proposal of the Government, and had since 
largely increased their plant, the united expenditure on that 
account nearly approaching £350,000. They were thereby 
enabled to supply to the Government steel forgings for ord- 
nance, including those of the largest known calibres, to the 
extent of from 10,000 to 12,000 tons per annum, and were also fur- 
ther enabled to assist the Government by supplying the various 
forgings for ordnance in a much more advanced state than they 
had hitherto been invited to do. By their fulfilment of these 
arrangements, they expected Government orders to the extent 
of 12,000 to 15,000 tons of steel forgings during the year ; but 
in fact the total tonnage of such forgings actually supplied by 
the three companies had been—for 1885, 1080 tons; 1886, 
694 tons; 1887, 887 tons—total, 2661 tons, or rather more 
than one-half of one year’s requirements as estimated by the 
Government in 1884, The firms, therefore, point out that the 
very large expenditure incurred, upon the faith of the arrange- 
ments made in 1884, have been, and are, practically unproduc- 
tive. Mr. Secretary Stanhope replies that he is not prepared to 
admit that the quantity of forgings mentioned, viz., 15,000 tons, 
was intended to be ordered entirely from Sheffield, and that 
the statement made by the three Sheffield firms is “an exag- 
gerated one.” This reply has caused a very unpleasant feeling 
at Sheffield, 








NaVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William Bryan, fleet engineer, 
to the Volcano; Robert Anderson, fleet engineer, to the Agin- 
court; Charles Platt, fleet engineer, to the Sbannon, all to date 
November 7th; Albert J. Durston, fleet engineer, to the President, 
additional, to date November 23rd; Wlliam Rabbidge, chief engi- 
neer, to the Pandora, to date November 13th; Ernest F. Ellis, engi- 
neer, to the President ; H. J. Walker, engineer, to the Beagle ; W. 
Whittingham, engineer, to the Amphion; James M. Simpson, 
engineer, to the Cossack ; James A. Roye, engineer, to the Nep- 
tune; Henry T. Knapman, engineer, to the Ajax; and William D. 
Chope, engineer, to the Devastation; Henry J. Little, acting 
assistant-engineer, to the Hercules; John E. Mortimer, acting 
assistant-engineer, to the Hotspur; and Septimus Ham, acting 
assistant-engineer, to the Invincible; and Thomas H. Turner, pro- 
bationary assistant-engineer, to the Bellisle. 

PRESENTATION TO COLCHESTER.—Mr. James Paxman, Standard 
Ironworks, filled the office of Mayor of Colchester last year, arid dis- 
pensed munificent hospitality. He has been unceasing in his efforts 
to promote the well-being of the town. Several years ago he 
ordered in Italy a very fine bas relief, illustrating the opening of 
the Great Exhibition of 1851. This work of art, executed in a block 
of pure white marble weighing many tons, was only completed and 
delivered in this country last summer, and was exhibited for a short 
period in the Anglo-Danish Exhibition. Mr. Paxman has presented 
this fine work of art to the town of Colchester. It at present stands 
in a special glass structure in the Castle Grounds ; ultimately it 
will find a place in the Town Hall. Mr, Paxman’s year of office 
terminated on the 9th inst., Mr. Sanders succeeding him. The 
occasion was selected as suitable for presenting Mr. Paxman with a 
handsome service of plate to mark the appreciation by his towns- 
men of the value of his labour’ in their behalf. Miss | Aon was 
presented with a diamond bracelet as a souvenir of the year during 
which she had admirably discharged the duties of Mayoress, 

STEAM Hopper DREDGER FOR JAapan.—Advices just received 
by cable announce the safe arrival at Yokohama, Japan, of a 
steam hopper dredger, supplied to the order of Messrs. John Birch 
and Co., of Liverpool, by Messrs. W. Simons and Co,, of Renfrew. 
This craft left the Clyde on the 26th of August last, the time 
occupied on the voyage being exactly 100 days, including all delays 
at intermediate ports, coaling, &c., and it may be considered as a 
very good performance, taking into consideration the type of 
craft. This dredger is the first English-built dredger introduced 
into Japan, and she is to be used at present in deepening the 
shallows opposite Tokio. Her dimensions are: Length 120ft., by 
28ft. beam, and 12ft. 3in. deep ; and she has a hopper capacity of 
6000 cubic feet, or equal to fully 300 tons of dredgings. She is 
fitted with a pair of compound surface-condensing engines of 250 
indicated horse-power, and a steel multitubular horizontal type of 
boiler, 10ft, 2in. diameter and 8ft. 9in. long. The deck arrange- 
ments, which are most complete, include two steam crab winches 
for mooring or regulating the cut of the dredger, one placed at the 
stern, the other at the bow. The craft is a single ladder, central 
well 4 dredger, and the bucket ladder is of ample length, to 
allow the buckets to dredge to a depth of 30ft. when the ladder is 
at an angle of 45 deg., and so arranged that the craft cuts her own 
flotation. The buckets are of sufficient capacity to lift 300 tons of 
free soil per hour from the depth given. The vessel was thoroughly 
tried on the Clyde before leaving, both for speed and dredging 
cipacity, by the purchasers, and gave every satisfaction, 
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Minutes of Proceedings of the Institution of Civil Engineers, 
with other Selected and Abstracted Papers. Vols. xci., xcii., 
xciii., and xciv. Edited by James Forrest, Assoc. Inst. C.E., 
Secretary. London: Published by the Institution. 1888. 

[First Norice.]} 

To review the “ Minutes of the Proceedings of the Insti- 
tution of Civil Engineers,” the parliament of engineers of 
the United Kingdom, would require little less space than 
a review of all the publications of Hansard. We must, 
however, glance at the leading features of these volumes 
as models of what the proceedings of any engineering 
society might be as to character, though not necessarily 
in quantity or, in some respects, quality. That the volumes 
of some allied societies are neither as good in quality of 
contents or completeness from a publisher’s point of view, 
must be chiefly due to the less efficient influence of and 
management by those chiefly concerned in the conduct of 
the societies. 

The four volumes of which we now write are those com- 
prising the proceedings for the session 1887-8. The first 
opens with the presidential address of Mr. George 
B. Bruce, who has been twice elected by the Insti- 
tution, to which he has done credit by his ability as 
president of the Institution and representative of Eng- 
lish engineers. In this address he dwelt upon the condi- 
tions under which engineers learned their profession and 
practised it fifty years ago and now; and, in doing this, 
he described the almost tool-less shops of that time, and 
compared them with the ample facilities of to-day. He 
passed in review the salient matters of engineering 
interest, commencing with the engineer’s workshop, and 
then went on to changes in the position of work- 
men, locomotives, public works, bridge foundations, Port- 
land cement, concrete, malleable iron and steel, railways, 
the manufacture of iron and steel, steam navigation, sani- 
tary engineering, hydraulic machinery, and electricity. 
The fifty years of improvement and novelty afforded an 
ample and instructive field for review, and it was ably 
employed. 

The first paper of the session was by Sir Frederick Abel, 
and was the second part of the paper on “ Accidents in 
Mines,” which was published in vol. xc. This paper, and 
the discussion upon it, may be said to present the most 
complete digest that is accessible on all that relates to the 
causes and means of prevention of explosions in mines, and 
the use of explosives and the applications of electricity 
therein. It fills 154 pages, and constitutes an important 
volume on the subject. 

“ Electrical Tramways”—the Bessbrook and Newry 
Tramway formed the subject of the next paper read and 
aad. In it Dr. Edward Hopkinson confined himself 
chiefly to a description of the Bessbrook and Newry line, 
and its equipment, cost, and cost of working; and showed 
that electricity might be used for such tramways where 
water power was available, and the traffic conducted as 
cheaply as by steam power and with several advantages. 

The line described has been in daily operation since 
October, 1885, and some useful experience therefore is 
available as a result. The difficulties concerning con- 
ductors, leakage and contacts, driving gear between motor 
and driving wheels, crossings, and running the goods 
wagons on common roads, are dealt with at length, and 
the discussion added a good deal that was new at this 
time last year. The discussion showed that the applica- 
tion of electricity to tramways had grown very rapidly in 
the United States, as compared with this country. The 
great growth of electric lighting in the United States, as 
compared with England, is a result of the high price of 
gas, but no such reason can be found to account for the 
slowness of the application of electricity for tramway 
work in England. These two papers and the president’s 
address occupied the whole of the six evenings of meeting 
during November and December, and fill 281 pages of 
vol. xci. 

The papers selected, but which time did not permit 
to be read, are eleven in number. The first is on the 
system of rapid surveying known as tacheometry, by Mr. 
H. Brough, and is an important paper, as the require- 
ments for this system of measuring distances by the 
telescope instead of with the chain are rapidly growing. 
For preliminary surveys the system is as accurate 
as any other, and very much quicker, surveying and 
levelling being performed at the same time. The 
Southampton sewage clarification and house refuse dis- 
posal works are described ina paper by Mr. W. B. G. 
Bennett, and a useful paper on the practice and theory of 
sizing paper with resin is given by Mr. J. W. Wyatt. 
The Sulina mouth of the Danube is treated at some length 
by Mr. C. H. L. Kuehl and Sir Chas. Hartley. The loco- 
motive and rolling stock of the Bengal and North-Western 
Railway of India is described by Mr. James Rhind; and 
Professor Gaetano Lauza gives notes on the engineering 
laboratories of the Massachusetts Institute of Technology. 
A paper, read at the students’ meetings, on propelling 
machinery of modern warships, by Mr.S. H. Wells, contains 
much that makes it worthy of perusal, and many figures 
that make it of value. The Government testing works at 
Malines, Belgium, by Mr. E. J. Roussel, a simple method 
of ascertaining the discharge of rivers, by Professor 
A. R. Harlacher and H. Richter, and the hydraulic 
appliances at the Forth Bridge works, by Mr. E. W. Moir, 
complete this part of the volume. The obituary, 
illustrated by an excellent portrait of the late Sir J. 
Whitworth, is unhappily a long one, and_ includes 
twenty-one members. The contents thus far epitomised 
are comprised in 467 pages. The remaining 136 pages of 
the volume contain abstracts of eighty-two of the notice- 
able papers or articles in foreign “Transactions” or 
periodicals, and a splendidly complete index. The 
volume thus deals with those branches of civil engineer- 
ing which are commonly spoken of as civil engineering, 
electrical engineering, mechanical and marine engineering, 
hydraulic and mining engineering, surveying, and 
metallurgy. It would thus be impossible for the 
secretary of any institution to arrange for a more 








complete or comprehensive presentment of the require- 
ments of its members. The type and typographical 
arrangements are made with a view to the greatest 
clearness and readiest reference, a matter of more value 
than was sometimes assumed by printers and publishers of 
the old school. 

The comprehensive character of the proceedings is again 
shown by the contents of vol. xcii., which opens with 
a paper on “The Use and Testing of Open-hearth Steel for 
Boilermaking,” by the late Mr. H. Goodall, a paper 
which, taken with the discussion, added in an important 
degree to the information accessible on the proper 
treatment of the modern material now so much used. 
This paper is followed by one on “The Erection of the 
Jubilee Bridge, carrying the East Indian Railway across 
the River Hooghly at Hooghly,” by Sir Bradford Leslie, 
a paper and a bridge which have given rise to a great deal 
of comment and discussion, both in this country and in 
India, and a bridge like some others of new and special 
design, very ugly, though very useful. 

Modern dock work receives useful treatment in the 
paper by Mr. A. C. Hurtzig, describing the design and 
construction of the Alexandra Docks, Hull; the difficulties 
that were met with, and how they were overcome. Mr. 
Hurtzig was the resident engineer, and might have told 
more if he had thought it necessary. A paper by Mr. J. 
Pierce, jun., on “Topographical Surveying by means of 
the Plane Table of Modern Forms,” brings before civil 
engineers a method not much used by them, though a good 
deal employed on the Government surveys; but although 
the author thought the plane table ought to receive more 
attention from civil engineers, the discussion, which was 
lengthy, on the whole showed the balance of opinion 
based on practical experience to be in favour of the more 
usually used transit and level, though the plane table was 
an excellent tool for rough country work. “ Experiments 
with Steam Exhausters or Blowers,” by Mr. G. Brunton ; 
“ Alignment of the Nepean Tunnel, New South Wales,” 
by Mr. W. Keele; “ New System of Cleaning Land,” by 
Mr. W. Mann Thompson; ‘Covered Way, as Constructed 
on the Glasgow City and District Railway,” by Mr. W. 8. 
Wilson; “ Heating Carriages by Exhaust Steam on the 
Caledonian Railway,” by Dugald Drummond; “ Fog 
Apparatus for Electric Light in Lighthouses,” by C. A. 
Stevenson; “Electrical Tramway in Hamburg,” by J. L. 
Huber ; “ Autographic Drifting Tests of Steel Washers,” 
by J. Goodman ; form the subjects of the papers printed 
in full or in abstract, but not read. Three students’ 
papers are given, and contain a good deal of information 
well put. They are on “ The Classification of Continuous 
Railway Brakes,” by A. W. Metcalfe; on “ Boiler Expe- 
riments and Fuel Economy,” by J. Holliday; and on 
“River Gauging at the Vyrnwy Reservoir.” A paper on 
“The Mining Appliances in Westphalia,’ and “The 
Abstracts of Foreign Transactions,” complete a volume 
which contains much special information on some subjects 
dealt with at length, and on a wide range of subjects 
treated briefly. 

The leading features of vol. xciii. are an important 
paper on “ Manganese in its application to Metallurgy,” by 
Mr. R. A. Hadfield; and a paper on “Economy Trials of a 
Non-condensing Steam Engine, Simple, Compound, and 
Triple,” by Mr. P. W. Willans. This paper is, without any 
doubt, the record and digestof one of the most complete and 
extensive set of experiments ever carried out with a steam 
engine, and it must be admitted to contain facts and 
figures which afford a more complete basis for scientific 
investigation into obscure points in the theory of the 
steam engine than any one paper ever read. Mr. Willans 
employed one of his central valve high speed engines, 
arranged so that it could be equally efficiently used as a 
simple, compound, or as a triple-stage expansion engine. 
In each of these forms the engine was run for periods 
varying from about two hours upwards, with steam at 
different pressures, different ranges of expansion, and at 
different speeds. We must, however, return to this 
volume in another impression. 
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CONTRACTS OPEN. | 


INDIAN STATE RAILWAYS—PATIALA-BHATINDA STATE 
RAILWAY.—IRONWORK OF BRIDGES. | 





THE work required under this contract comprises the construction, 
supply, and delivery in England, at one or more of the ports named 
in the conditions of tender, of the whole of the ironwork for— 
One hundred and seventeen plate girder spans, of 6ft. in the clear; | 
five plate girder spans, of 10ft. in the clear; two plate girder spans, 
of 12ft. in the clear; thirty-one plate girder spans, of 20ft. in the 
clear; eighteen plate girder spans, of 40ft. in the clear, square with 
abutments ; one plate girder span, of 40ft. in the clear, 87° 30’ skew | 
to left, as illustrated ; two plate girder spans, of 40ft. in the clear, 
42° 15’ skew to left ; and one plate girder span, of 60ft. in the clear, 
67° 20’ skew to right, as illustrated, including rivets and bolts with | 
nnts and washers, as follows :—All the rivets required for the erection | 
of the bridges in India, together with an allowance for waste of 50 per 
cent. on the net quantity required in the case of the 6ft., 10ft., 12ft., | 
and 20ft. spans, and of 10 per cent. in the case of the 40ft. and 60ft. | 
spans, With each 40ft."and 60ft. span a number of rivet rods sufficient 
to make an additional 40 per cent. of the net quantity of rivets | 
required for erecting the span in India, of the proper sizes for that | 
purpose. With each 6ft. span, 20 hook bolts fur sleepers ; with | 
each 10ft. span, 22 hook bolts for sleepers; with each 12ft. span, | 
27 hook bolts for sleepers ; with each 20ft. , 45 hook bolts for | 
sleepers ; with each 40ft. span, 80 hook bolts for sleepers ; with | 
each 60ft. span, 73 bolts for sleepers, 10 transom bolts, and 16 | 
holding-down bolts, 

Service bolts and ordinary platers’ washers of suitable sizes for 
the erection of the bridges, to be selected by the Consulting 
Engineer, in the following oe ee :—With each 6ft., 10ft., 
12ft., and 20ft. span, 14 lb. of bolts and nuts and 7 lb. of washers ; 
with each 40ft. span, 56 1b. of bolts and nuts and 28 lb. of washers; 
with each 60ft. span, 1 ewt. of bolts and nuts and 4 cwt. of washers. 

Tenders, addressed to the Secretary of State for India in 
Council, with the words ‘‘Tender for Spans” on the envelope, 
must be delivered at the India Office, Whiteball, London, before 
two p.m. on Tuesday, November 20th, 1888. If delivered by 
hand, they are to be placed in a box provided for that purpose in | 
the Store Department. 
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LONDON ASSOCIATION OF FOREMEN ENGI- 
NEERS AND DRAUGHTSMEN. 


AT the usual monthly meeting of this Association, held in the 
Cannon-street Hotel on Saturday, the 3rd inst., at 7.30 p.m., a 
paper on the “‘ Lucigen Light” was read by Mr. Adam Mustard. 

Mr. Mustard stated that, although light has been produced from 
oil at a very early period in the world’s history, there had, until 
recently, been great difficulty in obtaining an oil lamp of great 
for illuminating large open spaces, owing to the 
y of enclosing the flame by a glass funnel, which is almost 
certainly fractured by contact with wet, such as raindrops, and 
that therefore the electric light, although much more costly, and 
involving constant attention and expensive renewal or repair of 
plant, has been to a large extent selected for the illumination of 
extensive areas in place of either gas or oil. He gave an account 
of the oil wells in various parts of the world, and especially men- 
tioned those on the shores of the Caspian Sea as having been a 
source of profitable industry for thousands of years. The oil at 
Baku seems to be in large wells quite apart from each other, so 
that a bore put down 100ft. from an active well may strike oil at a 
totally different level from the well already bored, and the oil taken 








| from it in no way affects the oldwell. Only a few square miles of this 


petroleum country have yet been wrought, and when we consider 
that there are hundreds of square miles ready for working, and 
that one bore has given as much as 600,000 gallons of oil per day, 
it will be seen that the supply is practically inexhaustible. In addi- 
tion to the various petroleums or rock oils, there are large quantities 
of heavy creosote oils, the products of our gas works and iron 
furnaces, for which there has been until recently little demand. 
Mr. B, Hannay, F.R.S.E., had been devoting himself during his 
leisure to a consideration of the nature of these oils, and how to 
make them of practical use as illuminants, when a solution of the 
question was brought to him by Mr. James a @ young en- 
— who had been labouring in the same field, but in a rather 

ifferent uF Mr. Hannay had been striving to utilise them for 
domestic lighting ; but Mr. Lyle’s engineering experience showed 
him that there was urgently needed a large light for industrial 
purposes, which must be cheap, easily worked, and which must 














give a broad glow, so as to penetrate every corner of the works 
and allow men to clearly see details; and between them they per 
fected what is now called the ‘‘ Lucigen light.” ‘The troubles that 
had to be overcome were various. The creosote oil which results 
from gas manufacture was practically a saturated solution of 
naphthalene, so that when the oil became chilled by being exposed 
to frost, it became too thick to passthe nozzle. Asecond difficulty 
arose from the fact that, as the compressed air passed through the 
supply tubes, it deposited moisture, which, on passing through the 
flame, caused it to go out, requiring it to be rehit. Both these diffi- 
culties were overcome by the simple expedient of generating heat 
in the air which surrounds the inner tube containing the oil. This 
arrangement converted any water in the air tubes into steam, 
which has no effect on the flame, and also warmed the oil, thus 
rendering it limpid, and insuring its passing through the 
nozzle. Where dry steam can be had, the Lucigen pro- 
duces almost as good a light by steam as by air, and a form 
of lamp bas been prepared by which the heat of the flame 
produces sufficient steam for its requirements. Where there is 
no supply of steam available, a hand pump is used to supply the 
compressed air, so that the Lucigen can be used in any out-of-the- 
way place, and engineers and others have the power of producing 
a brilliant light for a large area at a few minutes’ notice, even far 
away from steam or water, The large size Lucigens are of about 
9700 candle power, and a compressor of about one horse-power, 
with air receiver attached, is capable of driving eight lights, giving 
a total of about 20,000 candle power. Mr. Mustard mentioned 
many different situations in which the Lucigen is used, and sug 
gested other uses to which it might be usefully applied in 
future, and, among others, he thought it might be very usefully 
employed for lighting up ships at sea, and stated that if a ship was 
to hight a Lucigen each evening at dusk, and keep it lighted all 
night, any other vessel approaching would see the ship, hull, masts, 
spars, funnel, and all just as clearly during the night as in the 
day-time, and they could thus steer clear of it without any doubt 
whatever as to the course they were pursuing. This principle of 
burning crude, heavy oils has also been utilised for heating appa- 
ratuses, and the ‘‘ Pyrigen” furnace for beating metals for rivet- 
ting, forging, casting, &c., is fed with flame from a Lucigen 
apparatus of suitable construction, 
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TRAIN AND AIR RESISTANCE. 


‘¢ We republished in our issue of October 6th, an editorial from 
THE ENGINEER discussing our editorial of September Ist, under the 
above head, which justifies further comment, some of its state- 
ments as to this still obscure subject being of much interest, and 
some of them such as should not go uncorrected. We may begin 
by a few words in re to the closing sentence of our contem- 
porary’s article, which was as follows :—‘ The statement with which 
our contemporary concludes is so remarkable that we cannot com- 
ment on it until we are sure that we understand it aright. It is that 
at high speeds the internal resistances of a] tive engine t 
to more than 50 per cent, of the total power exerted—that is to 
say, an engine indicating 500-horse power at sixty miles an hour 
only expends 250-horse power in drawing the train. Such a 
remarkable Sen as this pe gees careful propping with 
selected facts. Is it too much to ask our contemporary to let us 
have a few? 

‘THE ENGINEER'S reserve is judicious, for what we said was not 
that the ‘internal resistances,’ in the usual sense, of the locomotive 
engine amounted to these large figures, but that ‘the disproportion 
between the indicated and transmitted horse-power’ or the ‘ power 
transmitted back of the engine to the cars’ amounted to this 
aggregate at high speed, while there was a very slight dispropor- 
tion at low speeds. This stat t i disputably true, and we 
are astonished that it should be questioned, if it was in fact in- 
tended to question it. Among many other evidences may be men- 
tioned the following. Mr. P. H. Dudley, in a combined dynamo- 
meter and indicator test of a fast New York Central passenger 
train of nine cars and 313 tons total weight, obtained results which 
generalise as follows :—! 











Average H.P. expended on— 


Train. Engine. Total. P.c. eng. 


Average speed, miles per hr., 51°48 340 .. 426... 766 .. 55°61 
Ibs, Ibs. Ibs. 

Equivalent total traction resistance 2479 .. 8106 .. 5585 (=} adhesion) 

Ditto, in Ibs. perton.. .. .. .. 9°92 ..49°25.. 17°8 


‘*This is a considerably lower total resistance per ton for the 
entire train than accepted formule indicate, which is about 301b. 
per ton. Mr. Dudley's engine and head resistance, as an average 
of all his records—not all given here—amounts per engine to 
0°83 V2lb. Tests made by Mr. Wellington give a somewhat smaller 
result for the engine resistances, viz. :— 

Lbs. per engine, 

- o. 0°28 V2 
0°35 V2 


For head resistance .. .. .. 
For oscillation and concussion., 
Total 0°63 V2 + 4 to 8 Ib, per ton 

constant. 

‘In Annales des Ponts et Chaussées, May, 1886, some tests by 
M. Desdoint are given in full with accompanying diagrams, from 
which it appears that at fifty miles per hour the engine alone 
absorbs over 60 per cent. of the resistance, although followed by a 
train of 200 tons behind it. In another paper in the Annales, by 
M. Ricour, September, 1885, we have the engine given as 
absorbing 654 per cent. of the power at fifty miles per hour. 
THE ENGINEER itself states, April 4th, 1884, and very justly, that 
it is ‘a figure accepted with locomotive, superintendents’ that the 
resistance at sixty miles per hour is about 40 lb. per ton with a 
train of 336 tons, which requires that fully the above proportion 
should be due to engine head resistances only, for itis a fact now 
well established that the resistance of the train behind the engine 
does not increase much with speed, if indeed it does at all, which 
is a One French formula gives in metric units for the 
train behind the engine 

a v 
R=2+ 40 

which for a speed of 80 kilos. per hour—about fifty miles—gives 
8 lb. per ton for the train, against 61b, at half the speed. On the 
other hand—and here is were we suspect THE ENGINEER has got its 
impressions—Mr, Wm, Stroudley, the able and painstaking me- 
chanical superintendent of the London, Brighton, and South Coast 
Railway, read a paper—‘ Transactions’ Institute Civil Engineers, 
1885—giving results of a notable test run of 50°4 miles at 43°3 miles 
per hour ave , without a stop, in which he reports two remark- 
able and entirely inadmissible results—first, that he only averaged 
529-horse power indicated power, and transmitted all of it but one 
horse-power, or 528-horse power in all, back through the draw-bar 
to the train; and secondly, that he only burned 2°03 1b. of coal per 
indicated horse-power, a marvellous result, based solely on the 
consumption of 1200 1b. of coal in all, or about 1-2 cubic feet per 
square foot of grate. The last is far too tall a fabric of deduction 
to base on such small quantities; it is plainly a matter of figuring 
and allowances. The first is so extreme a claim that it disproves 
itself. There were plainly uneliminated sources of error in the 
tests, for as the engine and tender weighed ,f/, of the whole train, 
or 20 per cent., there should have been a difference of 20 per cent. 
at least in the indicated and transmitted power, even had there 
been no head resistance whatever, or excess of frictional resistance 
per ton in the engine. 

‘*So much for the fact, which we take to be indisputable, that at 
high speeds fully 50 per cent. of the developed power is destroyed 
within the engine itself, and never s back of the tender. It 
remains to consider how much of this can be accounted for as air 
resistance, 

‘*It appears to be an historical fact that at a very early date in 
the history of railways the advantage of giving a certain prow- 
shaped form to the head of trains was suggested and experimented 
on. Dr. Lardner, in the experiments we re-quoted from THE 
ENGINEER, found that the form of the train—or other body passing 
through the air presumably—had no effect, but that it was a mere 
question of bulk. Recently the idea of the prow has been revived 
and experimented on in France, with results said to show a decided 
gain of something like 10 per cent., but not, we think, in a con- 
clusive manner, That Dr. Lardner’s theory, that it is a mere 
question of bulk, is not tenable seems to be proved by the facts 
mentioned in our last article, that the velocity resistances of loaded 
and empty box cars, which have the same bulk, are very nearly— 
not quite, but nearly—the same per ton, i.¢., the total velocity 
resistance in pounds per car is much more than doubled by putting 
twenty tons of load inside a 10-ton car, instead of remaining constant, 
as it would under the atmospheric bulk theory, THE ENGINEER 
now advances the further theory that form is of no importance, for 
reasons which we will give in its own words, italicising some of 
special significance.? 

‘It needs but a moment’s reflection to perceive that there is no 
7 between the case of a piston driven through a close 
cylinder where there is no opportunity for the air or other fluid to 
= at the side, and the case of any body whatever ing b 
displacement through a surrounding fluid of practically limitless 
volume, where the whole resistance arises from the work of dis- 
placement alone, It is true that air is an elastic and water anon- 
elastic fluid, which unquestionably modifies the laws of resistance ; 
but all the evidence, and there is a great deal of it, as to the resist- 
ance of bodies passing through either is that, other things being 
equal, the resistance is about as the square of the velocity; and 
that form does have a most important effect on the resistance of 
the air against the same surface is proved as neatly as by anything 
by the ter, which is caused to whirl with great 
rapidity in the lightest breeze simply by the difference in the 
resistance on the convex and concave side of the same cups. 

“If our contemporary is correct in its confident declaration :— 
‘ We do know very good reasons why it—air resistance—should not 
be reduced by form,’ we should be pleased to see and to consider 








“1 The data as to all the tests here mentioned and various others may 
be found more fully given in ‘The Economic Theory of the Location of 
Railways,’ p. 520 et seq. 

2 [We do not consider it necessary to reproduce a leng quotation from 
our impression for September 21st, page 243,—Ep, E.] 





some of those good reasons. Certainly it advances none in its 
articles, except the piston-and-cylinder comparison, which we have 
seen to be utterly irrelevant, and the strange declaration that ‘ the 
notion that a sharp bow facilitates the passage of a ship through 
the water is extremely crude.’ That was the view of English ship- 
builders, we believe, half a century ago ; but the Baltimore clippers 
were not laid down on that principle, and the lesson that the 
taught in naval architecture has since been accepted by the world, 
all fast steamers having sharp bows, not as an ‘accidental concomi- 
tant,’ but as the first essential—none the less so because it requires 
a sharp and well-shaped stern and proper cross-section as well, 

‘‘The important point, be it remembered, it not whether prow- 
shaped locomotives would diminish train resistance, which may 
or may not be so, but is hardly likely to be k=’ ‘important if 
true,’ but whether the undeniably great increase of resistance with 
speed comes from air resistance only or very largely from oscilla- 
tion and concussion ; in other words, whether the slight effect of 
change of form which Dr. Lardner observed, came only or chiefly 
from the fact that form made little difference in the air resistance, 
or from the fact that the total air resistance is only a small 
factor in the aggregate velocity resistance. Ona correct answer to 
this question may hang important practical conclusions. We have 
stated several facts with which Dr. Lardner’s conclusions are irre- 
concileable, while all the facts which he can be regarded as havi 
established are reconcileable with the opposite theory, which fits 
the facts so far determined. 

‘THE ENGINEER adds two interesting facts to the discussion, in 
the following words : 

‘**Beaufoy’s experiments showed that if an equilateral triangle be 
towed through the water, base first or point first, the resistance is 
least in the former case. There are besides certain phenomena 
about the action of a train on air which resemble nothing seen at 
sea, Thus, for example, when a train is moving at a high speed, 
there is a powerful current of air rushing in the opposite direction 
at each side of the train. On the Caledonian Railway, north of 
Carlisle, aspen and birch trees grow in some places quite close to 
the line, The flying oe ay oe last August consisted of four b 
Sitting in the next coach but one to the engine, it was easy to see 
as the train tore past the trees at over sixty miles an hour that 
they were powerfully blown bacl: by a fierce wind, set up by the 
passage of the train. Before we saw this, if we had been asked an 
obvious question on the subject, we should have replied that the 
train would carry a body of air forward with it, which would cause 
the trees to bend forward in the direction which the train was 
taking. That answer would have been wrong. Those who have 
stood on the platforms of stations as the train ran through at high 
speed, say that it was followed by a perfect tornado which scattered 
sand, dust, and even little stones in the wake of the train. It is 
clear that the bulk of a train must have a powerful effect, acting, 
as it does, asa vine oe ng 

‘Colonel Beaufoy’s experiments are now somewhat ancient, 
were on a small scale, and covered such possibilities of error that 
we do not consider that he ‘showed’ anything of the kind. It is 
one of the painful lessons which successful investigators have to 
learn early, that all such om. a= allegations have to be 
taken with many grains of salt. To illustrate: Mr. D. K. Clark, 
a very competent authority, quotes with approval in his ‘ Manual 
for Mechanical Engineers,’ p. 897, experiments by Mr. Jas. C. 
Fairweather, another presumably competent authority, which show 
the following interesting results for air resistance. e transform 
the table only by changing pounds of total resistance for speeds in 
feet per second into pounds per square foot of area for speeds in 
miles per hour, at the rate of 15ft. per second =10 miles per 
hour :— 








Resistance in Jbs. per sq. ft. at speeds 
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‘*There is just enough irregularity in this table to inspire con- 
fidence in it; it comes highly vouched for. We have lighted on 
it 7 by accident in hunting up what authority might justly be 
ascri to Colonel Beaufoy, and it is absolute nonsense, It in- 
dicates in the clearest manner (1) that resistance per square foot 
increases rapidly with area; (2) that it increases much more rapidly 
than the square of the speed ; and (3) that resistance is from twenty 
to forty times Smeaton’s heretofore acccepted formula, which is un- 
questionably too large for large surfaces, of 0-005 "in miles per hour. 
We are half inclined to think that Mr, Clark made a mistake of 
one place in his decimal point, ote ey times too high resistance, 
although we see no evidence of it; but even then, the allegations 
of the above table when cut down to one-tenth remain wholly 
inadmissible. It is, therefore, pertinent to remark that, in spite 
of Colonel Beaufoy, it is a well-established fact that a cone of 
height equal to its diameter opposes about two and a-half times as 
much resistance to air with the base forward as with the point 
forward ; that the resistance of a hemisphere in the air, convex 
side forward, differs but little from that of the complete sphere ; 
and a few other facts like these for which we have left no space. 

“The other fact mentioned above is certainly an interesting one, 
that at very high speeds the lateral currents near the middle of the 
train are backward. We have never observed it. It simply goes 
to prove, however, that the train pushes ahead a large volume of 
air, leaving a vacuum behind, and that the air rushes in from all 
directions to fill it. At the rear of all fast trains there is a powerfu! 
following current. So far as it goes this fact seems so prove that 
anything which diminishes the bulk of air pushed ahead in front 
of the train would diminish the atmospheric disturbance at side and 
rear. It tends to support an allegation of a writer in the Railway 
Review of Chicago, who seems to have some familiarity with dyna- 
mometer work, that at very high speeds the resistances of the rear 
cars tend to increase very slowly if at all. 

“The main conclusion which seems to be indicated by all the 
facts so far brought out, we repeat, is that which we set out to 
establish, that atmospheric resistance is not by any means the only 
nor the chief cause of velocity train resistance.” — Engineering News, 








ILLUSTRATIONS OF THE USE OF THEORY IN 
THE WORK OF THE ENGINEER. 


By Proressor Unwin, F.R.S, 


The following is the address of Professor W. C. Unwin, 
M. Inst. C.E., to the Junior Engineering Society, at the 
commencement of the present session, on the 12th ult.— 


The name of your Society suggests to me that I may venture to 
— to you as an older to younger engineers. You, I doubt not, 
lke the scientific and honourable profession into which you have 
entered, and look forward to accomplishing many things. I began 
work as an engineer more than thirty years ago, and must look back 
on such work as is already done, as the greater part of what I can 
hope to do, You can hardly imagine with what scanty means of 
attacking the problems before us we were provided thirty years ago, 
in the days before Rankine. Ienvy you a little the abundant means 
of acquiring information open to you at an age when the mind is 

lastic and the memory retentive. You have now a copious technical 
iterature, which every year is becoming more trustworthy and 
accurate ; you have engineering societies with papers and discus- 
sions quite remarkably instructive and interesting; and many of 
you have had the advantage of systematic technical instruction in 
colleges provided with laboratories more complete than any we 





dreamed of thirty years ago. The change in the conditions of 
entering the profession is a great one, and an advantageous one. 
Nevertheless, it is pleasant to look back and to remember that one 
saw the birth and development of so many of the processes, the 
improvement of so many of the machines, the invention of so many 
of the structures, the use and construction of which is now the 
ordinary business of the engineer. 

Now, nothing is so —s in looking back on the history of 
engineering during the last thirty, or, at most, forty years, as the 
growth in connection with the practice and business of engineering, 
of a body of scientific principles forming a science of engineering. 
The engineer has in part acquired, in part discovered, the scientific 
principles applicable to his daily work. Happily for the engineer, 
scientific men pursuing investigations whic d no immediate 
practical bearing, had already gained much of the knowledge 
necessary for his purposes. The mathematician, the physicist, and 
the chemist had provided—or during a century t have been 
providing—a great amount of knowledge, which the engineer had 
only to acquire in order to perceive applications of it in practice. 
That, however, is not the whole story. Purely scientific men, whose 
experience is confined to the laboratory, are apt to forget that a 
large part of the work of an engineer is nothing else than experi- 
menting on a very large scale, and, to tell the truth, with very heavy 
penalties in most cases for failure. Conditions, sometimes of cost, 
sometimes of safety, compel the engineer to estimate the quantities 
of materials, and the forces at work in practical operations, with an 
accuracy proportionately as great as the measurements made in 

urely scientific researches, Such observations and measurements 
Build up portions of science as solidly as laboratory experiments. 
Unexpected conditions arise as often in practical operations on the 
large scale as in laboratory researches, and are as likely to lead to 
discoveries. Purely scientific men sometimes profess to look down 
on those whose interest in sci is ted with practical or 
commercial applications. If the engineer does indeed look to the 
Cow of Isis, not as the divine symbol of knowledge, but chiefly for 
the pounds of butter she will yield, the world at least is the gainer. 
But, in fact, the engineer is forced to be a scientific investigator by 
the problems he has to solve, and not seldom his researches extend 
far beyond immediate practical needs and interests, and are carried 
on in a spirit as truth-loving, and with a zeal as keen as any labora- 
tory investigations, 

Researches like those of Darcy and Barzin on the flow of water, 
like those of Froude on the resistance of ships, like these of Hirn 
on steam engines, supplemented, as these have been, by other 
experiments, among which those of Mr. Mair and Mr. Willans may 
be referred to as amongst the most careful and valuable. These 
are researches suggested by practical needs and carried out by 
engineers, but in a spirit as scientific, with an accuracy as great, 
by methods as elaborate, as any purely scientific researches, and on 
a scale which gives them a special value of their own. We still 
hear of an opposition of science and practice. The practical man 
sometimes calls a more scientific brother a theorist, and the 

tific man ti retorts that the other is an empiric. 

I hope you have read the dissertation prefixed to Rankine’s 
‘* Applied Mechanics, on the Harmony of Science and Practice.” It 
is remarkable for insight into the true conditions of practica] pro- 
gress, and for historical knowledge. You may recollect that 
Rankine traces the idea of an opposition between science and 

ractice in the sphere of mechanics to classical times, and indicates 
es it hardened into a doctrine amongst medieval schoolmen. It 
arose at first in the imperfections of theory, which could not 
explain ordinary mechanical phenomena, and with the growth of 
truer views of mechanics in Newton’s time, it came to be recognised 
as false. Rankine points out that it subsists still as a prejudice 
pernicious in its effects, both on science and practice. 

Now, we need not concern ourselves with the scientific men who 
ignore inconvenient facts because they conflict with their theories ; 
we have to do with practical men who despise theory. Rankine 
indicates that ignoring scientific principles in practical work has a 
direct and an indirect ill effect, and that the latter has far wider 
range of mischief. If an engineer builds a structure which breaks 
down, that isa mischief ; but one of a limited and isolated kind, and 
the accident itself forces him to avoid a repetition of the blunder. 
But an engineer who, from deficiency of scientific knowledge, builds 
structures which do not break, but which stand, and in which 
material is clumsily wasted, or designs machines which work 
indeed, but in which there is a costly and extravagant waste of 
energy, commits blunders of a more insidious kind, The clients of 
such an engineer pay heavily for ignorance. It is quite true that 
a great deal of engineering work must be mere repetition, a manu- 
facture in fact. But the original designer, no doubt, used all the 
science he understood, and any prospect of improvement usually 
lies in the re-application of scientific principles. It is just the 
chance of opportunities of this kind which for most engineers 
makes engineering interesting. 

Technical education.—If you will concede the dependence of 
practical engineering on a body of scientific principles, forming a 
theory of engineering, then I want to ask your attention first to 
the subject of technical education, about which there is now so 
much discussion, and for which happily so much is now being done. 
I have been connected during nearly twenty years with three great 
engineering schools, and in various ways have seen a good deal of 
what has been done in technical education during that time. Let 
me recall to you the derivation of the title engineer, which Dr. 
Pole has quoted from Littré’s Dictionary. The term engineer comes 
from the French verb s’ingénier, and this is defined to mean setting 
one’s mind to work in order to succeed. You see it is not manual 
skill, or even managing or making engines, which initially 
was taken as the mark of an engineer. An engineer was recog- 
nised as a man who worked with his brain, not with his hands. 
He was not characteristically an artificer or mechanic. For the 
man whose 7vé/e was to work with his hands, we had another term 
he was a wright—a wheelwright, a shipwright, or a willwright. 
Of course, in the business of engineering there are engaged a large 
body of artisans, whose value depends on their skill of hand. They 
are as necessary to the carrying out of engineering work as the 
chief engineer himself, and I, for one, have the greatest respect 
for the work they do, In other trades, I suppose, the same divi- 
sion exists in a more or less explicit and distinct way. That is the 
distinction between the hand workers and the brain workers, by 
whose combined labour results are accomplished, but whose func- 
tions are distinct. 

Most of you may have noticed the two remarkable articles on 
Technical Education by Lord Armstrong and Sir Lyon Playfair. 
Lord Armstrong writes on the vague cry for technical education, 
and shows a very obvious distrust of some things which are advo- 
cated in that name. Sir Lyon Playfair replies that he fails to 
see to what exactly Lord Armstrong objects, and that he is 
throwing cold water on efforts beginning to-bear useful fruit, and 
promising to have an influence of the widest kind on national 
welfare. Both articles agree in so much, that one wonders at 
first why the one should seem so hostile, the other so friendly to 
what, in both articles, passes under the same name. Now, even 
the prejudices of anyone with so wide an experience as Lord 
Armstrong in a matter about which he must know so much, and 
in which he bas so much direct interest, are worthy of attention. 

It is clear that in Lord Armstrong’s article, he is thinking 
almost exclusively of the education of the artisan class, of those 
whose value as workers rests chiefly on their skill of hand. He does 
refer to the other class in a single sentence, to which I will return 

resently. But concerning the afttisan class, it is further clear that 

rd Armstrong is in no way opposed to their general education. 
He is heartily in sympathy with every effort to improve primary 
education, to include in it drawing and manual training, and other 
practical exercises, and to increase facilities for secondary education 
and science teaching in evening classes. Where Lord Armstrong 
stops and becomes doubtful or hostile is, I think, clear. It is at 
attempts to give in school the specific training in handicraft or trade, 














which hitherto has been gained directly in the shop. I think Lord 
Armstrong wishes well to any increase of intelligence in workmen, 
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because its indirect value, its influence on character, on social habits, 
on the ch of ad tin life, are all good. I think he 
doubts, and am disposed to agree with him, that scientific training 
will make men better workmen. There may be some of the smaller 
trades, such, for instance, as plumbing, where the operations are 
simple and the tools few and com tively inexpensive. Trades 
of this sort may possibly be taught in properly appointed schools 
which are not too expensive to maintain. How far the school 
training in such cases may with advantage replace apprenticeship 
in the trade, or supplement it, it remains for experience to show. 
In decorative trades, such as wood-carving, school instruction must, 
I have no doubt, be a valuable aid both to the workman and the 
trade. But cases of this sort touch only the fringe of the great 
mechanical industries of the country. We who are engineers can 
understand very well how impossible it is to train the vast number 
of fitters, or boiler-makers, or other artisans connected with 
engineering, anywhere else than where large and heavy actual 
work is going on. 7 

Sir Lyon Playfair, with all his great knowledge of what is doing 
in technical education, does not, I think, fairly meet Lord Armstrong 
on this point. He does not very distinctly keep clear general educa- 
tion and special technical education, nor sufficiently mark the 
difference between the means necessary for acquiring the skill of 
hand of the craftsman, and those suitable for educating the brain 
workers, who do the thinking and designing in all constructive 
industry. Sir Lyon Playfair says that, in one sense, technical 
education should begin in the kindergarten and end at the college, 
for its great object is to teach workmen to observe, to appreciate, 
and to think. But surely that is a definition not of technical, but 
of general education, and leaves out altogether handicraft education. 
I looked rather carefully through Sir Lyon Playfair’s article, 
and I find that the two special instances he gives of the marked 
success of technical education are instances, not of the workmen 
class, but of the other class, whose business is to do the thinking 
of industry. One is the case of the son of a manufacturer, whose 
technical knowledge gained in a dyeing school enabled bim to 
double the output of his father’s manufactory. The other is that 
of an engineering student whose college exercise in bridge design- 
ing was so good that he obtained an appointment direct, to do that 
kind of work in an engineer’s works. We may agree with Sir Lyon 
Playfair that it is only the skilled workmen who, in the present 
keen competition of the world, can obtain high wages. ey are 
cheap at the price, but when he says they succeed because they 
bring a trained intelligence to bear on their powers of production, 
we want a definition of what trained intelligence means. I doubt 
not, skill of hand depends on intelligence, and that stupidity and 
want of skill go together. But I doubt if the training of intelli- 
gence necessary to acquire skill, is at all the same thing as the 
training of intelligence in science classes. Both are useful in their 
own place, but they seem to me quite distinct. 

(To be continued. ) 











A COALOWNER ON THE COAL TRADE. 


THE recent very general advance in the price of coal and in the 
wages of the colliers has so important a bearing upon all the 
leading branches of manufacturing industry throughout the country 
that exceptional interest attaches tu an inaugural address, dealing 
specially with the coal trade, delivered by Mr. John Knowles, as 
President of the Manchester Geological Society, before a meeting 
of the members on Tuesday. There are few men who have had a 
longer practical experience of the coal trade than Mr. John 
Knowles, and his position as managing director of one of the largest 
colliery concerns in Lancashire places him in possession of reliable 
data as to the actual condition of this branch of industry, which 

an especial value at the present time. Commencing his 
address with a brief survey of the development of the coalfields of 
Great Britain, gathered from statistical returns covering the last 
thirty years, he said he found that in 1859 65 million tons of coal 
were raised. At the end of ten years 100 million tons were raised ; 
at the end of twenty years 133 million tons were raised, and at the 
end of thirty years 157 millions of tons. The increase for ten years 
was at the rate of 4 per cent. on each preceding year; twenty 
years, 35 per cent.; and thirty years, at the rate of 3 percent. In 
a conversation with the late Professor Jevons he (Mr. Knowles) 
told that gentleman the increase on each preceding year would be 
at the rate of 3 per cent. over a period of years, but the Professor 
thought it oot be at the rate of 34 per cent., and so he made his 
calculations. In his work on the coal trade Professor Jevons 
estimated that the quantity raised in 1881 would be 166 millions 
of tons; the actual returns were 154 millions, but this had since 
been increased by 7 tons, and reduced to the get of 157 millions in 
1886. He (the Professor) estimated that the get in 1891 would be 
2344 miliions, but this was not likely to occur. With these statistics 
in view, they had less cause of anxiety about the exhaustion of 
coal in this country than when the coal commission was appointed. 
With regard to the use of coal, much greater economy had been 
effected and a larger amount of power and work obtained, par- 
ticularly in the iron and steel industries. There had been a great 
development in the washing and cleaning of coal and slack, so that 
it could be sent into the market in a fit and proper state, there 
being, thus, less refuse to deal with at the various works. At a 
mill in that district experiments had been made to show the 
difference between ordinary slack and washed slack, with the 
following result:—During one week the amount of good slack 
used was 78 tons, and the amount of cinder was 11 tons 4 cwt.; 
in the second week the amount of washed slack used was 68 tons, 
and the amount of cinder was 6tons 10 cwt. In both cases the 
mill was running full time, and contained 66,864 spindles, whilst 
mechanical stoking was adopted. With respect to the transit of 
coal, the question of quality was a great element, as the inferior 
kinds would not bear much charge on this head, therefore it was 
desirable that the latter class of fuel should only be conveyed short 
distances. Great facilities, however, were given to the transit of 
coal for shipment, and this applied to the various coalfields through- 
out the whole country. Only the best kinds of coal could be sent 
with economy to any districts outside the coalfields. With respect 
to prices of coal, this could only be dealt with in one case, in 
order to give an idea of the changes which had taken place during 
a period of years, and he had taken as an example the price of 
engine fuel delivered in Manchester, from 1821 to 1888. There had 
been various rises and falls from 1821, at which time the price was 
8s. 4d. per ton, to July lst, 1857, when the price was reduced to 
5s. 4d. per ton. No doubt this low price was caused by the great 
depression in trade, after the railway mania. Various rises and 
falls also took place until 1871, when the price had got up to 7s. 2d.; 
at that time we were experiencing the effects of the Franco-German 
War, and immediately a rise took place, which culminated on 
October Ist, 1873, when the price rose to 17s. 2d. per ton. Since 
then various changes had taken place, and the delivered price in 
Manchester was now 7s. 7d. per ton. With respect to wages, this 
was an important element in the working of mines, and in the 
Manchester district they had for many years been regulated by the 
rice of coal at the pits, an arrangement which, as there wasa 
arge local consumption, recommended itself to the men. The 
lowest rate of wages was in 1850, at which time 4s, 3d. was paid 
to the collier for getting a load of coal equal to 3 tons 10 cwt. 
Various changes took place after this, until 1867 when the price 
paid was 8s. 6d. for the same quality, when a rapid fall occurred, 
and the price was reduced to 5s. 10d. in 1869. The Franco- 
German War was in 1870, and in consequence of the cessation of 
labour in both countries there was a very large demand for iron 
and coal, causing all prices to be advanced, the rate getting up to 
12s. per load of 3} tons. After this there was a rapid fall again, 
and the price now paid was at the rate of 7s. 10d. per load. 
In the autumn of each year since 1852 he had had statistical 
returns from a number of collieries in the district as to the number 
of men employed, the average rate of wages for each class of 








workmen, the amount of coal raised during the preceding twelve 
months, and the average wages for the whole set of men employed. 
He found that when the return was first made the average wages 
of both boys and men was 16s. 3d. per week, and then there were 
2460 workmen. The highest rate of wages was in 1873, 32s. per 
week being then paid, and 3106 men were employed, whilst last 

ear it was 21s. 9d. per week, and there were 3067 men employed. 

he higher rate now, as compared with 1852, was accounted for 
by the fact that boys of ten years of age were then allowed to 
work in the mines, but now none were employed under, thirteen 
years of age. Since the passing of the Mines’ Regulation 
Act of 1872 there had been a great change in the em- 
ployment of persons underground on account of the re- 
strictions of age, and no doubt a more extensive use of 
machinery for haulage, &c., had been thus encouraged, to avoid 
the oe of boys under thirteen years of age. This was 
verified by the fact that in 1874 there were 428,611 employed 
underground, and 110,218 above ground, making a total of 538,829; 
whereas in 1887 there were 428,540 employed underground, and 
97,737 above ground, making a total of 528,977. This showed a 
very material increase in the quantity of coal raised per person 
employed. If they assumed that the colliers worked 250 days in 
each year, the calculation was that in 1874 232 tons of coal were 
got, or 0°96 tons per man per day; and in 1887 the number of tons 
was 308 during the year, or 1°23 tons per man per day. The 
changes in the number of persons employed were almost paraliel 
with the changes in the rates of wages, showing that high prices 
attracted workmen to the collieries, and low prices retarded them. 
With regard to fatal accidents, there had been a considerable 
improvement in the number occurring, as compared with the 
quantity of coal raised, and this was due to constant improvements 
being made in the working of the mines, and the more extensive 
use of machinery for winding and haulage purposes, which enabled 
a large output to be made with fewer hands, There was also the 
great element that, practically, boys under thirteen years of age 
were not employed, and therefore when boys did come to the pits 
they were capable of doing more work. The number of fatal acci- 
dents in 1857 was 1119, and 65,376,706 tons of coal were raised, 
thus making 58,422 tons per fatal accident; whilst in 1887 there 
were 995 fatal accidents and 162,119,812 tons of coal were raised, 
thus making 162,924 tons raised per fatal accident. We had 
great advantages in this country in the encouragement which 
was given to societies of mining engineers, of which that society 
was one of the foremost, having been founded in 1837. Members 
were encouraged to prepare papers on the various subjects with 
which they were conversant, and by mutual association they 
advanced the knowledge of mining to a great extent. One of the 
finest and most useful set of ‘‘Transactions,” he would remark, onthe 
subject of mining migbt be found in connection with the North of 
England Institute of Mining and Mechanical Engineers. There 
could be no doubt that the influence of these societies had been a 
great means of developing and improving the art of mining, and 
increasing the safety of workmen employed. With regard to the 
development of the coal trade, a great impetus was given to it in 
consequence of the rise in prices after the Franco-German War, 
and coalfields were then opened up far in excess of the require- 
ments of the trade. A large number of capitalists were also 
brought into the field, who interfered with the regular trades, and 
lost hundreds of thousands of pounds, which fell, not alone upon 
themselves, but in addition upon others in the trade. At the same 
time rents and royalties were advanced, causing large outputs to 
be made to pay the stipulated rents. They had certainly gone 
through a very anxious period, and he hoped, now that the y mee 
was nearing the supply, that they might look forward to an im- 
provement, and more favourable times. 








AMERICAN ENGINEERING NEWS. 





Quaker Bridge dam.—The actual construction of this great dam 
—already described—the need of which is so urgent for an 
adequate water supply for New York City, is still in the distant 
future. The plans described in THE ENGINEER had been practically 
adopted by the Aqueduct Commissioners, when there arose the 
discussion over the desirability of a curved dam, and just when the 
engineers were expecting orders for the work preparatory to con- 
struction, the Commissioners took up this question, which had 
been discussed in the technical papers, and appointed a committee 
of engineers to consider the relative merits of dams of straight 
and curved plans. This committee has now made its report, 
favouring a curved dam ; the location is changed to some extent, 
one end being shifted farther up stream, making the total length 
considerably greater. The proposed radius is 1146ft. The upper 
part of the section is changed considerably from that already 
illustrated, the straight line of the down stream fall being replaced 
by a curved face with a radius of 200ft., and this part very 
materially thickened. The radii of the other proposed curved 
dams were 900ft. and 1200ft. The matter is arousing considerable 
professional interest, and it was discussed recently at a meeting of 
the American Society of Civil Engineers. There seems to be a 
general impression that the arch form has advantages in certain 
locations and up to a certain radius, beyond which the structure 
would not act as anarch. Meanwhile the discussion goes on, with 
a good deal of fine calculating, and the need of the dam becomes 
more and more apparent. The new aqueduct, which will be 
completed next year, will not be of much service until there is an 
additional supply of water. What action will be taken by the 
Commissioners remains to be seen. The chief engineer still sticks 
to his original plans, 

** Mogul” passenger locomotives.—The use of the “ Mogul” type 
of locomotive for wg Fone ot trains is coming into favour, 
after extensive trials. is type of engine has six-coupled driving 
wheels and a two-wheeled or ‘‘pony” leading truck. Ordinarily 
the ‘‘eight-wheel ” type, with four-coupled driving wheels and a 
four-wheeled leading truck, has been the general type for ordinary 
passenger service and express trains, but the Chicago, Burlington, 
and Quincy Railroad and the Michigan Central Railroad have been 
using ‘‘ Moguls” for fast passenger trains and for heavy stock 
trains at high rates of speed, with very satisfactory results, The 
‘* Mogul” type is claimed to have, owing to its design, a greater 
percentage of its weight available for adhesion than any other type 
of engine adapted for passenger service. The Michigan Central 
Railroad is also using some enormous engines of the ‘‘ten-wheel” 
type for fast, heavy passenger trains; these engines have six- 
coupled driving wheels and a four-wheeled leading truck ; the 
drivers are 66in. diameter, and the cylinders are 19in. by 24in.; 
the engines have a massive but grand appearance, are very high, 
and are equipped with tenders of exceptional size. With more 
than three pairs of coupled wheels, locomotives are not suited for 
fast running, though rt will of course haul heavy loads at mode- 
rate speed. For very heavy freight traffic at ordinary speed, or on 
lines with heavy grades, such as on mountain divisions, there are 
the “‘ Consolidation” type (eight-coupled wheels and a two-wheeled 
truck), the ‘‘ Mastodar” type (eight-coupled wheels and a four- 
wheeled truck), and the ‘ pod ” type (ten driving wheels and 
a two-wheeled truck. 

A larye gas-holder.—The Consolidated Gas Company, of New York, 
is erecting the largest gas-holder in America, and one which contains 
many novel features. The site being on filled or “made” ground 
the usual excavation and brick tank was almost impossible, and the 
whole tank is therefore practically above the surface of the ground. 
The upper portion is telescopic, made in three sections, so that the 
upper portion, when full, is three times as high as the lower or 
fixed tank. The foundation is of piling, with a bed of concrete 
2ft. thick. The lower tank is 192ft. in diameter, and 42ft. Qin. 
deep. The plates are of jin. wrought iron, double on the bottom 
course, with butt and strap joints, The curb is formed by a box 
girder, upon which stand the twenty-four guiding columns; the 
columns are built up of channels and plates, and there are several 





horizontal courses of lattice girders. The columns and girders are 
tied together by diagonal bracing, and there is special trussing at 
the top to resist any outward strains on the columns, This frame- 
work is 125ft. high above the curb, or 150ft. above the level of the 
street. The three sections of the telescopic portion are each 41ft, 
high ; the crown is supported by internal trusses radiating from a 
centre king-post, and around its circumference it is stiffened by a 
box girder on the inside, of which the 4 and one side are formed 
by the crown and side of the tank, and the inner side is composed 
of latticed bars, with a bottom of plates. Each section has twenty. 
four roller brackets on the upper curb, the rollers moving in guides 
on the columns; radial and tangential rollers are used. Instead of 
the old system of heavy columns, light columns with diagonal brac- 
ing are used. The capacity is 3,250,000 cubic feet. The inlet and 
outlet pipes are 30in. diameter. f‘ 

The Antioquia Railroad Company has been incorporated by New 
York and Boston capitalists to build a railroad in the United States 
of Colombia, South America, from Puerto Berrio, on the Magda 
lena River, to Medellin, a distance of about 100 miles. The capita. 
stock is only 50,000 dols. This is the revival of an old scheme, the 
ultimate object of which was to open up the mineral resources of 
the Magdalena Valley to the Pacific Coast. : 

Steam heating pipe couplings. —While numbers of railroads have 
adopted and are successfully using some system of steam heating 
for passenger trains, considerable trouble is caused in the case 
of through trains made up of cars of different roads, by reason of 
the variety of steam pipe couplings in use, each heater company 
having its own ea coupler, which will not couple with those of 
other companies. In New York State the law requiring railroads 
to use some system of heating cars by steam from the locomotive 
went into operation November Ist, but some railroads have applied 
to the State Railroad Commissioners for an extension of time in 
which to comply with the law, these applications being based on 
this trouble of pipe couplings, In order to facilitate matters the 
Commission issued a circular to the railroad companies operating 
in the State, requesting them to send a representative to a public 
hearing to be held on the coupler question, and urging the necessity 
of taking such action as will lead to the adoption of a uniform 
coupler, in order to overcome the difficulties in the way of conform- 
ing to the law. Within the last year or two there has been a great 
stride in this matter of heating railroad cars by steam from the 
engine. ve 

Water supply tunnel.—At Cleveland, O., an additional tunnel for 
water supply is being driven from the shore out to the crib in the 
lake. It will be 8S800ft. long, S4in, by 86in, section, with seven 
shafts, and will cost 275,000 dols. Work is progressing rapidly. 
The water will be pumped from the shore well by two engines with 
adaily capacity of 15,000,000 gallons each, and the tunnel will 
have an actual delivery capacity of 110,000,000 gallons per day, 
allowance being made for tiene by friction, &c. The combined 
capaeity of the two tunnels will be 150,000,000 gallons per twenty- 
four hours for a present population of about 250,000 people. The 
city, however, is a very important centre, and is growing rapidly. 
The tunnel is lined with three rings of brick, laid in cement. 
Quicksands delayed the work at one time, but the excavation is 
now in tough dark clay. The workings are lighted by electricity, 
and work will be carried on all the year round. About 1,500,000 
bricks will be used. The tunnel is expected to be completed in 
April, 1890. 

Steam distribution.—The New York Steam Company, which sup- 
plies steam for heating buildings, running engines, working eleva- 
tors, cooking in restaurants, &c., by means of iron mains laid from 
a large central station, which contains an immense boiler plant, is 
experiencing considerable trouble from the leaking of its pipe 
joints. The leaks are not discovered until the ground is saturated 
and steam appears on the surface of the street; then the ground 
has to be excavated and the leaking joint found and repaired. 
The trouble is attributed to defective work in first laying, and the 
company is spending thousands of dollars in repairing and im- 
proving its pipe lines. : 

American Street Railway Association.—-The annual convention of 
this association, which is composed of the officers of a majority of 
the numerous street railway—tramway—lines in the country, was 
held in October at Washington, D.C., and lasted for three days, 
Among a number of papers read and discussed were ones on *‘ The 
Location and Construction of Car Houses and Stables,” ‘‘ Conditions 
necessary to the Financial Success of Cable Power,” and ‘Street 
Railway Taxation.” The subject of electric traction naturally came 
in for a large share in the discussions, The subject of street rail- 
ways as mail-carrying lines was also discussed. A feature of the 
convention was a very complete exhibition of cars, rails and track, 
electric motors, and numerous inventions and appliances in the 
way of car starters—that fruitful idea for inventors—fare boxes, 
brakes, &c. Ke. . 

Collapse of a railroad tunnel.—On 16th October a serious fall of 
rock occurred in the tunnel at West Point, N.Y., on the New 
York, West Shore, and Buffalo Railroad. The mass fell on and 
wrecked the baggage and express cars of a passenger train, but, 
fortunately, no one was injured, although the baggage and express 
men had narrow escapes, There has been apprehension for some 
time pastas to the safety of the tunnel, and it was being lined 
with steel plates strengthened by steel ribs. The fall occurred at a 
part not yet reached by the protective work. The loose mass 
reaches to the surface of the ground, 130ft. above, a meyer 
50ft. diameter and 20ft. deep being evidence thereof. The work 
of repairs will occupy a considerable time, as a removal of the 
débris results in renewed fails, and the construction gangs cannot 
make much headway. It may be weeks before the tracks are clear, 
but the trains are sent over the Erie road vid Newburg. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


THE condition of the pig iron market has, in conjunction with the 
strong position of coal prices, more todo with the shaping of the 
state of the iron trade here at the present tine than any other 
influence. Consumers whose contracts happened to be placed when 
prices were sensibly lower than they are to-day, are finding some 
difficulty in getting deliveries. Producers excuse themselves or 
the ground of impediment to operations occasioned wy the scarcity 
of coke supplies, and the recent colliers’ strike, | Manufactured 
ironmasters, however, know that in many cases this is but an excuse, 
and that the real reason is the unwillingness of producers to fill 
contracts taken at late low rates, while as now they can get sufficient 
work to keep them in full blast at better prices recently prevailing. 
This situation has the effect of necessitating firm quotations by 
finished ironmasters. It cannot be said that the condition of 
demand per se warrants the prices quoted, since, as a matter of 
fact, orders are getting somewhat quieter. But demand is not. 
the only factor which makers have to consider. The claims of 
the ironworkers have also to be reckoned, a 
The ironworkers’ notice is the more important, since the decision, 
of the arbitrator will affect not merely the Staffordshire iron- 
masters, but those likewise of Shropshire, East Worcestershire, 
South Yorkshire, Derbyshire, Lancashire, and to some extent 
Wales also. No date has yet been fixed for the meeting of the 
Arbitration Board, but when it does assemble the meeting will be 
one of much concern to the employers. The masters will resist 
the claim on the ground that the recent 5 per cent. advance covers 
all that the men are in any way entitled to, and that the orders 
now being rolled have not been taken at the advanced selling 
prices. The men, on their part, will, it is understood, urge that 
at present puddlers’ labour at the forges is scarce, and that it has 
been a long time since forgemen were in so large demand as now. 
There may be some truth in this statement, but it is insufficient to 
warrant a further wages advance so soon. [ronmasters declare this 
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week that any further rise must result in injury to the trade in the 
shape of danger of strangulation. The probabilities of the men 
bein; oncceattes before the arbitrator are not considerable. 

Prices to-day of pig iron on Birmingham Exchange varied 
greatly, the quotations of Midland sellers, notwithstanding the 
weakness in Scotland and Cleveland, being mostly above what con- 
sumers would concede, Sellers, however, are not anxious for 
business, and will not therefore reduce, Derbyshire pigs were 
quoted by some sellers 45s., but the business was nearer 42s, 6d. 
per ton at stations. Northamptons were 42s, at stations. Lincolns 
were also quoted 45s., in some cases even 46s, ; but 43s, 6d. to 44s, 
was all that consumers would give. Native pigs advanced, at 80s. 
for cold blast, all mines, 55s. for hot blast, 45s. for good part mines, 
and 33s. 9d, to 35s. for cinder sorts, Hematites were still 54s, for 
forge sorts, delivered from Cumberland and Wales, 

The new Gellivara iron ore hematites made at the Walker Blast 
Furnaces, Tyneside, are now being introduced to this market. 
Samples of the new pig were shown on ’Change in Birmingham 
to-day, and were much admired. The ore from which it is smelted 
is superior to the Bilbao ores, containing about seventy per cent. 
of metallic iron, and being free from sulphur. Specimen sales have 
been made here at 55s,, less 24 per cent. delivered, for forge, and 
57s. 6d. for foundry numbers, 

Whatever other rolled iron makers would do, the sheet mill 
owners were not to-day to be persuaded into accepting any notice- 
able reduction in price. For immediate deliveries they could 
secure £7 10s, for 24 g., and £7 for 20 g., but hardly any firms 
were able to promise anything of the sort, being already 
full up with orders. Forward business was not encouraged, but 
the quotations for this class of trade were £6 15s. for 20 g., £7 to 
£7 5s. for 24 g., and £8 to £8 5s, for 27 g. Galvanised corrugated 
sheets were £12 7s. 6d. to £12 10s, delivered Liverpool in bundles, 
Spelter is steady at £18 12s, 6d. to £18 15s, for Silesian ordinary, 
and £18 15s. to £18 17s. 6d. special brands on the London market. 

Negotiations are proceeding for the restart of another steelworks 
which have long lain idle in the Bilston district. 

A better demand is expressed for plates, alike for boiler making 
and for boiler repairs, orders being received from boiler engineers 
and from factors, Still, there is abundant room for further im- 
provement, the mills being only very partially employed. The 
demand for tank plates and sheets for local consumption is steady, 
but nothing more, and all the large tank makers in London and 
other parts of the kingdom where water carriage is available con- 
tinue to draw their supplies from the Cleveland district, where 

prices are much cheaper than here. The competition of the Cleve- 

ad makers in all these descriptions of common iron is, indeed, 
more than local makers can stand against; and there is 
so little profit on the trade that the Cleveland people 
are pretty much welcome to all they get. Staffordshire tank 
plates are £6 15s, to £7, and some buyers state they can place 
orders at £6 10s. Ordinary boiler plates are £7 10s. to £8, and 
superior £9 to £10. Bridge plates are being made increasingly of 
steel, and for this basic material the price is stronger at £7 2s, 6d. 
to £7 5s. at works, guaranteed to stand Government tests. 

Orders for bars are slower than for almost any other description 
of iron. Why this should be so it is not very easy to see, except 
that steel is more than ever coming to the front, and that from 
Wales and other districts common bars can be got at less money 
than in Staffordshire; but the fact remains. The mills, whether 
at the best or the common bar works, are irregularly employed, 
and makers are casting about for new orders in all directions. 
Were it not for the colonial demand, which is of material assistance, 
bar makers would be in a sorry condition. Best qualities remain 
at £7 to £7 10s.; medium sorts at £6 to £6 10s.; and common, 
£5 5s, to £5 10s, Hoops are in good call on the basis of £5 12s. 6d. 
to £5 15s. for coopers’ sorts, and the makers’ association in this 
branch is very strong. 

Steel keeps healthy. Makers are well supplied with orders, and 
prices are upheld. Shropshire steel makers quoted to-day in Bir- 
mingham : Bars, £6 5s. at works; plating bars, £5 15s., delivered 
Birmingham ; angles, £6 15s. at works; plates, £7 at works; soft 
steel wire rods, £6 10s., delivered Birmingham ; and charcoal ditto, 


i. 

The Board of Trade returns for October indicate an improving 
— of trade. The increase in iron and steel is only fractional, 
yut, owing to higher prices, it represents 9°2 per cent. in value. 
In machinery of various kinds there is an improvement over last 
October of nearly 27 per cent., and in hardware and cutlery the 
increase is 12°] percent. The total expansion of £2,147,000, or 
about 11} per cent. in our exports, is a satisfactory evidence of the 
continued upward tendency in trade generally. Below are the 
statistics most particularly affecting the local metallurgical indus- 
tries, 


Month of October. Ten months, 
7 7 1888, 








Iron, 1887, 1888. 1887. 
& & & x 
Pig and puddled 205,956 .. 207,995 .. 2,319,185 .. 1,906,559 
Bar, angle, &c... 124,602 .. 186,926 .. 1,170,655 .. 1,865,146 
Railroad .. 873,496 .. 354,686 .. 8,745,619 .. 8,929,242 
Wie .. oc oe 88,500 68,095 i | 711,192 
Telegraphic, &c. 31,475 .. 17,088 o C607 
Cast and wrought 356,111 .. 445,882 -» 4,064,074 
Hoops, sheets, &c. 279,550 .. 366,590 § - 8,401,889 
Oldiron ., .. 71,241 .. 80,916 .. 722,769 .. 349,228 
Steel, unwrought 173,239 .. 146,507 .. 1,812,289 .. 1,266,816 
Tin-plates .. .. 427,589 .. 459,665 .. 4,030,612 .. 4,715,459 
Tin, unwrought 55,969 .. 48,768 .. 452,651 . 632,227 
Machinery .. 792,497 .. 927,504 .. 6,727,596 .. 7,878,754 
Steam engines... 205,204 .. 338,509 .. 2,831,867 .. 2,946,381 


There is no great feeling of disappointment among Midland iron- 
masters at the result of the United States election, though the 
news was received with surprise. The anticipations which were 
awakened by Mr. Cleveland's first advances towards tariff reform 
have given way to the conviction that no especial advantages could 
result from such slight modifications, It is this week even con- 
tended bysome manufacturers that the re-assertion of America’s Pro- 
tective tendencies may advantage British industry. The immediate 
effect of the continuance in power of the Democratic party might 
have been to paralyse the iron trade of America, which has been 
depressed for some time past. Our iron and steel exports to 
America would have decreased in proportion. Now, however, 
there is the assurance that no reduction willl take place in the 
tariff. Thus U.S. prices may again be raised to such a point as to 
enable English firms to compete with the American makers. 

The further advance in English copper this week is causing some 
uneasiness among consumers whose wants are not well covered, 
and iron users in some instances complain of the backwardness of 
deliveries and the great advance demanded on new contracts, more 
particularly for sheetsand strip iron. Copperware of every kind, and 
especially tubing, is still in restricted demand for every market, 
owing to the inflation of prices due to the operations of the copper 
fring.” Chili bar copper is quoted at £78 2s. 6d. to £78 12s, 6d. 
Straits tin is £101 to £101 10s, 

Machinery is in brisk request for Russia, Australia, India, the 
River Plate, Egypt, and some of the Northern European markets, 
Bridge-building material is also being made in large quantities in 
the Dudley district for shipment to the Argentine Republic, where 
a saad extension of the railway system is at present pro- 
ceeding, 

The wrought iron and steel tube manufacturers are tolerably 
well employed. Boiler tubes are especially in good request from 
the Tyneside and Glasgow shipbuilders. In gas tubes there is a 
considerable volume of business, Cold-drawn seamless tubes are 
in good and growing demand for engineering and cycle machine 
purposes, The hand-cut file trade is active. 

The first public trial took place on Tuesday upon the lines of the 
Birmingham Central Tramways Company of the electric engine, on 
the “‘ Julien” system, manufactured ay Saheg Elwell and Parker, 
of Wolverhampton, for the supercession of the steam engines ut 

resent in use on that line, The motor performed the journey 
rom Station-street to Moseley in about the tine ordinarily occupied 








when steam is employed, and successfully surmounted the several 
steep gradients on the route. It is about half the length of an 
ordinary steam tramcar, and weighs eight and a-half tons. It 
developed on Tuesday a motive power of about 30-horses, and 
when required can work up to 40-horse, Sufficient electricity can be 
stored in the accumulators for a journey of between seventy and 
eighty miles, and the electricity can be stored between the time 
when the engine is taken into the shed at night and the time of 
leaving next morning. 

The engine has been constructed to successfully compete 
against steam. It will draw the company’s existing cars, and 
it can, as has been shown, easily perform the day’s work of sixty 
miles without recharging. Its difference of five tons in weight 
from that of the ordinary tramcar locomotive will considerably 
reduce the wear and tear upon the metals. With regard to the 
important question of cost, it seems to be thought that the addi- 
tional traflic consequent upon increased comfort will compensate 
for any unfavourable difference in that respect from steam traction. 
It is hoped, however, that after making every provision for depre- 
ciation, the working will be found to compare with steam in regard 
even to cheapness. 

The General Purposes Committee of the Birmingham Corpora- 
tion has been instructed to further consider the application of 
Messrs. Chamberlain and Hookham for a provisional order to 
supply electricity within a certain area of the borough, and also to 
consider whether the Corporation should not itself apply for such 
a provisional order. There are, it is pointed out, difficulties in 
the way of any Corporation taking up the supply of electric light 
and power to the whole area within its jurisdiction, and it is hardly 
consistent with municipal dignity to pick out those parts of the 
town where the enterprise is likely to prove remunerative. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Maznchester.—In the iron trade of this district the tone of the 
market continues generally firm, and a noticeable feature is that 
the fluctuations in warrants, which are generally regarded as 
some sort of barometer of prices, have apparently ceased to have 
any appreciable effect, so far as the prices that makers are disposed 
to accept are concerned. During the last few weeks warrants 
both at Glasgow and Middlesbrough have gone down considerably, 
especially in Scotch iron; but the prices which bave to be paid to 
makers remain really undisturbed, and they are practically the 
same to-day as they were when warrants were half-a-crown per ton 
higher than they now are. Buyers, of course, still take advantage 
of these fluctuations in warrants to press for concessions, and mer- 
chants are induced to operate at a little under current rates; but 
the more or less speculative element involved in the rise and fall of 
warrants is evidently being recognised as little or no indicator of 
any really legitimate variations in the demand for actual consump- 
tion. So far as finished iron is concerned, the position remains as 
strong and as healthy as ever, except that makers, owing to the 
rise in wages and increased cost of raw material, are not benefitting 
to any appreciable extent by the recent advance in prices, and a 
further upward movement, which has already been inaugurated by 
some of the Staffordshire houses, seems very likely to become 
general, 

There was about an average attendance on the Manchester iron 
market on Tuesday, but in pig iron only a very slow business was 
generally reported. The recent tolerably heavy buying has for the 
most part covered requirements of consumers for some time forward, 
in many cases well over the first half of the next year; and conse- 
quently there is no really large weight of orders to actually come 
upon the market. The limited business there is to be done is for 
the moment being checked by the downward movement in war- 
rants; buyers who are not absolutely compelled to place out their 
orders hold back in the expectation that by waiting they may 
possibly obtain more favourable terms. A few brands might 
perhaps be bought through second hands at a little under cur- 
rent rates, but so far as makers are concerned, there is no 
indication whatever of giving way. Lancashire makers hold firmly 
to their full prices of 40s. 6d. to 41s, 6d., less 24, for forge and 
foundry delivered here, and on the basis of these figures they are 
still doing a moderate business. Most of the district makers are so 
heavily sold that both Lincolnshire and Derbyshire iron is some- 
what difficult to get, and several of the leading brands are really 
not being offered at all in the market. For Lincolnshire iron the 


| minimum quoted prices are 40s, for forge and 41s. for foundry, less 


24, delivered here. Within the last week or so a little under these 
figures has been taken, but makers are not now disposed to book 
further orders except on the above basis, and in some cases, where 
they do not care to sell at all, they are holding out for fully 1s. per 
ton more, Good Derbyshire foundry iron remains firm at 43s. 6d. 
to 44s, 6d., less 24, delivered. Outside brands, as already inti- 
mated, might be bought through merchants at a trifle under recent 
quotations, but makers’ prices remain unchanged, and good foundry 

fiddlesbrough is still quoted at 43s, 10d, net cash, delivered equal 
to Manchester. 

Hematites are perhaps a shade easier, but there is no quotable 
change in prices, and for small foundry parcels sellers are firm at 
54s. to 54s. 6d., less 24, delivered in this district. For quantities, 
however, under these tigures has been taken, and a large local con- 
tract has been concluded within the last week on the basis of 
about 53s., less 24, delivered. 

Steel boiler-plates continue only in limited request, and the few 
small orders that are put through are on the basis of £8 ds. per 
ton for delivery in this district. 

A very fair business is reported generally in all descriptions of 
finished iron, and makers continue fully engaged, most of them 
having orders on their books to carry them well into next year. 
The further advance of 5s, per ton which has been announced by 
some of the Staffordshire houses during the past week has not yet 
been followed by a similar upward movement in this district, but 
there is a tendency to harden on the part of local makers, and 
£5 10s. is now the minimum for bars delivered in the Manchester 
district. Hoops are stiff at £5 15s. to £6, and sheets at £7 to 
£7 5s., with Staffordshire qualities quoted up to £7 10s., delivered. 
Other descriptions of finished goods, such as tubes, nuts, and bolts, 
&c., have gone up since the commencement of the month to the 
extent of from 5 to 74 per cent. on late rates. 

With the exception that in the locomotive building trade the 
recent indications of increasing activity have not yet developed 
into any material improvement, all the leading branches of engi- 
neering continue fully engaged, and there is plenty of new work 
coming forward to replace ordersas they are run off. Boilermakers, 
stationary engine builders, machine tool makers, and machinists, 
are, with few exceptions, all very busy, but the complaint is still 
freely made that the increased activity in trade has not resulted in 
any substantial improvement to employers, so far as a remunera- 
tive return for the work is concerned, the advance which has taken 
place in prices being not more than sufficient to comry te for 
the increased cost of production. 

At the first ordinary meeting of the present session of the 
Manchester Association of Engineers, held on Saturday evening 
last, the death of Mr. Robert Rawlinson—to which brief reference 
was made in last week’s ENGINEER—was alluded to. The President, 
Mr. 8. Dixon, said it had been his sad duty, during his year of 
office, to announce the deaths of a number of their members, and 
he had now to intimate the death of his personal friend and 
poten Mr. Rawlinson. He felt that in making that intimation 

e was doubly conscious, not only of his own personal loss—of 
which he could not there speak—but also of the general loss they 
had sustained. During the twenty-two years Mr. Rawlinson had 
been a member he had been one of their most active and earnest 
workers, and this made them feel the more keenly how suddenly 
the end had come. Since Mr. Rawlinson’s death he—the speaker 
—had been rather led to think when he first made his acquaintance, 
and he found it was during the meetings of that Association, where 








the active part Mr, Rawlinson took, and his ever friendly, genia 
way of conducting himself, had endeared him to them all, A 
self-made man entirely, Mr. Rawlinson was one of the best examples 
of his class—a generation of men for whom he felt the highest 
respect. Mr. Nasmyth, a personal friend of the deceased, moved a 
vote of condolence to the relatives of Mr. Rawlinson. He observed 
that the deceased gentleman had long been connected with that 
society, and there were but few members when he first joined. 
The generation of men who founded the society was fast passing 
away, and now they had lost one of them who could ill be spared. 
Mr. Rawlinson took great interest in all that pertained to that 
Association, and although he was unassuming, and did not push 
himself to the front, his services were none the less appreciated on 
that account. He concluded by passing a high encomium upon the 
home life of Mr. Rawlinson, and moving a vote of condolence to 
his relatives. Alderman W. H. Bailey said he had known Mr. 
Rawlinson for over a quarter of a century, and in addition to his 
very well-known qualities as an engineer and mechanic, his private 
character was no less excellent. He was a firm friend of education, 
and had given a good deal of his time to the amelioration of the 
conditions of the working classes. He had never known a man 
more true and faithful to private friendships and high principles 
than Robert Rawlinson, and he felt personally a very great loss. 
His cheerful face they would not again have among them, but it 
would always remain a pleasant, kindly recollection. The resolu- 
tion was then passed by the members standing. Subsequently an 
interesting paper on the Forth Bridge was read by Mr. T. Ash- 
bury, C.E., who described in detail the whole of the work in con- 
nection with the bridge, and referred to some previous attempts to 
do away with the delay in transit caused by the estuary. At the 
close of the paper a vote of thanks was passed to the lecturer. 

In the coal trade there is a fair business still doing, but house- 
fire qualities, following the recent extra buying in anticipation of a 
strike, are naturally in not more than moderate dermand. Steam 
and forge coals, as arule, meet with a ready sale ; and engine fuel, 
with the exception of the very inferior sorts of slack, which hang 
somewhat upon the market, move away steadily. Prices, as a rule, 
are well sustained, and pit-mouth quotations average about 10s. to 
10s. 6d. for best coa!s, 8s, 6d. to 9s, seconds, 7s. to 7s. 6d. common 
house coals, 6s. 6d. to 7s. steam and forge coals, 4s, 9d. to 5s, 3d. 
burgy, 3s. 9d. to 4s, 3d. best slack, and 3s. to 3s. 3d. common sorts. 
There is a brisk demand for shipment, and good qualities of steam 
coal, delivered at the ports on the Mersey, average 8s. to 8s. 6d. 

r ton. 

Barrow.—There is a steady trade in hematite pig iron, although 
the prices of hematite pig iron have decreased so far as sales of 
hematite warrants are concerned. These are quoted at 43s. 9d. 
per ton at a month, but makers are asking 44s, 6d. per ton for 
mixed Bessemer samples net f.o.b., and at this figure most of the 
business has been done during the week. Makers, however, are 
very firm in their transactions, and are quoting fully 9d. per ton 
over current prices for hematite warrants, because they are fully 
sold forward, are not in need of new orders, and are therefore not 
disposed to negotiate business at prices current. There is, on the 
other hand, a large demand for pig iron for forward delivery, and 
although what is generally known as the shipping season is now 
closed for the winter months, there is a large trade doing on 
foreign, colonial, and continental account. This is likely to grow 
and increase, because the inquiry is strengthening, and this even in 
face of a weaker tone in hematite warrants. Makers are sanguine 
that better prices will soon preveil, and are therefore more firm in 
the prices they are quoting. Stocks are large, but are not in- 
creasing in the hands of makers, but there is an increase, though 
a slight one, in hematite warrants, and the business doing, from a 
speculative point of view, is increasing, although the actual sales in 
many cases represent merely a transfer from one holder of warrants 
to another. In the steel trade there is a steady business doing. 
There is a brisk business doing in all the heavy goods which are 
produced in the district. Rails are in very full and very active 
request, and heavy sections are quoted at last week’s rates, 
£3 18s. 6d. per ton, while light sections range from £4 to £4 10s. 
per ton. In steel for shipbuilding purposes the business doing 
remains very brisk, although makers are very full of orders, and 
cannot entertain many orders for forward or prompt delivery. 
There is every prospect of a development in the output of plates 
and angles. The former are quoted at £7 per ton, and the latter 
at £6 5s. per ton net, f.o.b. ‘There is a brisk inquiry for billets at 
£4 2s, per ton, and for slabs and blooms at £3 18s. 6d., but makers 
are not in a position to accept many contracts, as they have not 
much of this class of steel to deliver. Shipbuilders and engineers 
do not report the receipt of any new orders, but they are becoming 
more and more busy every week, and are in expectancy of several 
good orders which are now in the market. Boilermakers and iron- 
founders are busier, and likely to be fully employed during the 
winter and spring months. Iron ore firm and steady at late values, 
which range from 9s. 3d. to 12s. 6d. for os samples net at 
mines. Coal and coke steady, but very firm, with a disposition to 
higher prices, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE concession of the 10 per cent. by the coalowners has led, as 
I anticipated it would, to the strengthening of the Miners’ Union 
in Yorkshire. Meetings have been held in different districts, and 
others are still being held, with the view of forming new lodges, 
and thus making the Union still more powerful. One speaker, in 
supporting a resolution for the Wombwell district to join and 
uphold the Association, stated that the total wages paid to miners 
in Yorkshire was £3,928,932, and the 10 per cent. advance would 
give them a further £392,839. There were 48,526 miners in York- 
shire, which at sixpence each to the Union would yield £63,083, 
and 514 lads, who, giving threepence each, would contribute £3584 
—making a total of £66,667 per year for the Union. If they took 
this for the total amount carried by the advance, it would leave a 
net gain to the miners of £326,171, besides considerably assisting 
the Yorkshire Miners’ Association in their valuable and important 
work, 

Yorkshire collieries have been doing a fair business with Hull, in 
spite of the strike, the total tonnage being 150,992 tons, against 
153,160 tons for the corresponding period of last year. The falling 
off was thus only 2168tons. For theten months of 1887 the weight 
was 1,487,496; for the corresponding period of this year, 1,487,512 
tons. The exports in October reached 82,666 tons, which showed a 
falling off to the extent of 6174 tons; the decrease on the exports 
for the past ten months was 50,830 tons. Denaby Colliery sent 
15,104 tons for the month, and Manvers Main 9800 tons, 

The Board of Trade returns for October exhibit a gratifying 
increase in the exports of iron and steel, the values being £2,291,223, 
as compared with £2,097,784 and £1,943,319 for the corresponding 
months of 1887 and 1886. In hardware and cutlery the value was 
£296,340, against £264,155 for October, 1887. The increasing 
markets were Russia, Sweden and Norway, France, Belgium, Spain 
and Canaries, Foreign West Indies, Chili, Brazil, British Possessions 
in South Africa, British East Indies, Australasia, and British North 
America. The markets showing a decrease were Germany, 
Holland, United States, and Argentine Republic. For the com- 
pleted ten months of the year the value was £2,616,949, against 
£2,382,324 for the similar period of 1887. There has been rather a 
falling off in the demand for steel rails, owing to the decreased 
trade with the United States, the value sent to that important 
market having been only £16,253, against £60,811 for October, 
1887. There has also been a great falling off in Spain and the 
Canaries—only £164 having been sent there, against £10,222 for 
October of 1887—while Chili and British East Indies also exhibit a 
decided falling off to the extent of nearly one-half. On the other 
hand, the Argentine Republic has increased from £25,534 to 
£60,677, the increase to that market on the ten months being very 
marked, as shown by the respective values—£517,349, against 
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£136,750. Our leading Sheffield firm of railway material makers— 
Messrs. Charles Cammell and Co.—are exceedingly busy at their 
Workington rail mills, where they make all the rails intended for 
export. 

This is the age of “rings” and “syndicates,” I am informed 
that several manufacturers are concerned about ‘a rolling ring,” 
to force up prices. This is said to have been initiated among the 
rolling mill proprietors—chiefly the limited--for raising the prices 
of rolling. I had a new list shown to me some time ago, in which 
a distinct advance was indicated, but this was urged to be neces- 
sary in consequence of the dearness of materials and the rise in the 
cost of coal, 








THE NORTH OF ENGLAND. 


(From our own Correspondent. ) 


THE demand for Cleveland iron is exceedingly quiet just now. 
At the market held at Middlesbrough on Tuesday last very little 
new business was transacted, though makers, as well as merchants, 
were willing to accept lower prices. For prompt delivery of No. 3 
G.M.B. most merchants would take 34s. 3d. per ton, and there 
were some who offered small lots at 34s. At the beginning of last 
week 34s, 6d. was the price generally quoted. A good many 
makers have now reduced their quotation from 35s. to 34s. 6d. per 
ton; but buyers are not at present ready to give so much, except 
for special brands. Grey forge iron has also fallen 6d. per ton, 
being now obtainable at 33s. The dulness at Giasgow, and the 
very-low price at which warrants are there sold, has greatly 
weakened the market here. 

The new brand of Swedish iron, made from Gellivara ore at 
Walker-on-Tyne, is now being offered at 44s. 6d. per ton, and 
some founders are using it instead of best Scotch iron. 

Warrants continue to be greatly influenced by the fluctuations 
at Glasgow, and have fallen from 34s. per ton, at the beginning of 
last week, to 33s. 74d., at which price business was done on 
Tuesday. 

The stock of pig iron in Messrs, Connal and Co.'s Middlesbrough 
store on Monday last was 247,660 tons, or 1032 tons less than on 
the previous Monday. 

Shipments of pig iron from Middlesbrough are very poor this 
month so far. This is mainly owing to the stormy weather of last 
week, when for three or four days steamers were unable to leave 
the river with their cargoes. 

The pressure for delivery on finished iron makers is still very 
great, and there is no lack of fresh inquiries. Makers do not care, 
however, to book too much at present. They are anxious to know 
the result of the wages arbitration, which is fixed to take place on 
Monday next, at Newcastle, before Dr. Spence Watson. Prices 
are firm at the rates which have ruled for some weeks past, viz. :— 
Ship plates, £5 10s. to £5 12s. 6d. per ton; ship angles, £5 2s. 6d. 
to £5 5s.; common bars, £5 2s. 6d.; and best bars, £5 12s, 6d.; 
all free on trucks at makers’ works, cash 10th, and less 2} per cent. 
discount. Steel ship plates are in good demand at £7, and angles 
at £6 5s. per ton. 

The bore-hole at Seaton Carew, which was commenced with 
Colonel Beaumont’s diamond drill some time since, is still being 
continued in the hope of finding coal. The boring was originally 

rojected with a view of discovering salt. At a depth of between 
o00ft. and 600ft. from the surface, the magnesian limestone was 
encountered, and through this formation the boring was continued, 
until 1400ft. or thereabouts was attained. At this point the car- 
boniferous strata were found. At nearly 1500ft. a grey sandstone 
was met with, and, at a little over 1500ft., a thin seam of coal. 
The operations are still being continued, and it is to be hoped that 
the sanguine views of those who are venturing so much will be 
rewarded with ultimate success, 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THE tone of business in the Glasgow warrant market this week 
was flat. The demand for shipment at present is comparatively 
poor. The exports to Canada, which have been very good, are 
now practically over for the season, and those to the United States 
have fallen off very materially. In the past week the total ship- 
ments amounted to 7034 tons, against 8133 in the corresponding 
week of 1887. They included 2742 tons sent coastwise—950 to 
Australia, 900 to the United States, 340 to Holland, 260 to Italy, 
and smaller lotselsewhere. Since last report one furnace has been 
extinguished at Eglinton, but one has been placed on basic pig at 
Wishaw, the total now blowing being 81, against 84 at this date 
last year. The additions to stocks in Connal and Co.’s Glasgow 
stores continue at the rate of about 2500 to 3000 tons a week. 

The current prices of makers’ pigs are in some cases 3d. to 6d. a 
ton less than a week ago. . Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1, is quoted at 47s.; No. 3, 45s.; Coltness, 49s, and 45s. 3d.; 
Langloan, 49s. and 45s. 3d.; Summerlee, 49s. 6d. and 45s. 6d.; 
Calder, 48s. 6d. and 44s. 6d.; Carnbroe, 43s. 6d. and 41s. 9d.; Clyde, 
46s. and 44s.; Monkland, 42s, 6d. and 40s. 6d.; Govan, at Broomie- 
law, 41s. 9d. and 40s.; Shotts, at Leith, 48s. 6d. and 45s, 6d.; Carron, 
at Grangemouth, 5ls. and 44s, 6d.; Glengarnock, at Ardrossan, 
47s. 3d. and 41s. 9d.; Eglinton, 41s. and 40s. 3d.; Dalmellington, 
42s, 6d. and 41s. 6d. 

The malleable iron trade of the West of Scotland is well 
employed, the contracts on the makers’ books being sufficient to 
keep the works going for a considerable time; but the current 
inquiry has decidedly slackened, and it is reported that sales of 
common bars have been made at 2s. 6d. a ton below the highest 
rates recently quoted. In the steel trade there is continued 
activity, but few additional orders are being placed at the moment. 
Prices are nominally maintained at the highest point. 

During the past week there was shipped from Glasgow machinery 
to the value of £5250, including a sugar mill worth £1670 to 
Mauritius, and a jute mill, £1530, to Calcutta ; sewing machines, 
£5290; steel goods, £12,030; and general iron manvfactures, 
£25,500. 

The coal trade is in a rather unsatisfactory state, in consequence 
of the restriction of the output by the colliers. Even at those pits 
where the full advance of 10 per cent. in wages has been conceded 
the men are working only five days a week, while they have been 
endeavouring to come to four days in the case of the associated 
colliers, where the advance paid so far has only been 24 per cent. 
This irregularity of working has proved a serious drawback to the 
coalmasters, hampering them very much in their shipping business, 
and a number of vessels had to leave Glasgow harbour in the past 
week to load cargoes of coals elsewhere, as they could not calculate 
on a full supply within a reasonable time. There has also been 
considerable interruption to the shipping of coals in consequence 
of a scarcity of railway trucks to convey the minerals from the 
pits to the ships’ side. The advanced prices of last week are, on 
the whole, maintained ; but as the Baltic navigation is rapidly 
closing through ice, it is expected that in a week or two there will 
be a perceptible slackening in the shipping demand. The con- 
sumption of steam and furnace coal is very brisk. 

The miners of East Lothian have memorialised their employers 
for a 10 per cent. advance of wages, threatening ‘‘ other measures ” 
if it is not conceded. 

The Lanarkshire Coalmasters’ Association held a meeting on 
Wednesday, in Glasgow, when it was reported that the returns of 
sales during October show on the sliding scale a further advance of 
wages to the miners of 5 per cent., which, with the 24 given on the 
1st inst., makes a total of 74 per cent. advance on the October 
wages. The advance is to take effect from the 15th—Thursday of 
this week—instead of from the Ist of the succeeding month as 
formerly, and this is a change that is likely to give satisfaction to 
both employers and workmen 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


NEw industries are spoken of as contemplated in the neighbour- 
hood of Newport, Mon. The initiative of Dowlais is certain to be 
followed ; but I do not expect that other works—the principal ones 
on the hills—will be shaken to their foundations until new Dowlais 
begins to put out pig and steel bar at a price which the others can- 
not compete with. Bilbao ore is quoted now at 13s. 9d. This is 
Is. 9d. over the ordinary price a few months ago. Prices of pig, 
steel bar, and sheets are advancing in ratio, 

Steel makers are generally busy, and show no disposition to book 
forward at present prices. This was quite understood at Swansea 
Exchange on Tuesday. The attendance was good, and large buyers 
were present. Quotations were firm, and tin-plates showed no 
tendency to fall, even in the matter of large quantities. Pig, too, 
was firm, though stocks are large. Tin-plate stocks at Swansea 
are 30,000 boxes above the corresponding date last year; but this 
is due to non-arrivals of tonnage. 

Swansea suffered last week on account of adverse weather, and 
clearances were smaller than they would otherwise have been, in 
coal particularly. Cardiff kept up its bigh average well, and prices 
are going up; lls. 6d. is no longer the highest quotation. Best 
steam is quoted as high as 12s. Ruling prices are from 11s, 3d. to 
12s. Seconds are quoted from 10s. 6d. upwards. Monmouthshire 
is at 10s. 6d., though some kinds sell at 1 Rhondda house coals 
are at 10s. 6d., and small finds ready buyers at 7s. 9d. Small 
steam is from 5s, to 5s. 3d. 

Marked activity characterises the whole of the mineral basin, 
and the only drawback is the manifest intention of the colliers to 
take advantage of the situation, and force the hands of the coal- 
owners. They have had 5 per cent. and now demand another. 
One or two temporary strikes took place this week. The course in 
adoption is for one colliery after the other to take proceedings and 
demand the advance of another 5 per cent., and I am afraid this 
plan of beating the enemy in detail—an old military stratagem 
will be successful in the face of a rising market. 

The lesson should not be thrown away upon coalowners. The 
existence of three different sliding scales is a weakness. One 
uniform scale would be better for employers and employed. 

Most of the industries are in full activity. Coke is in greater 
demand than can be supplied, and prices are advancing. Patent 
fuel is brisk. 

It is announced that the history of the South Wales coal trade, 
dedicated to Sir W. T. Lewis, is to be issued early in December. 
It is to give an exhaustive history of the industries of Wales, coal 
in particular, from the simple beginnings to the export of twelve 
million tons from Cardiff alone. The beginnings of the great 
steam coal trade were amusingly small ; consignments to London 
being in one case a parcel of a few pounds weight, and in another, 
just sufficient to fill a butter cask. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 

THE iron markets remain steady and the prices firm. What 
speculation did, before the convention mania came up, towards 
giving a stimulus to the iron trade has been and is being brought 
about by the very large quantities of permanent and rolling rail- 
way stock given out by the State in the course of the year, and 
which wil!, within the next fortnight, still be exceeded, for 
seven out of the Prussian railway administrations alone are 
all coming forward liberally this autumn, to say nothing of those 
in other parts of the empire. As was once noted before, rolling 
stock, particularly locomotives, had got very low, so an unusually 
large number has been given out since the spring, and now again 
engines to the value of 34 millions of marks, are shortly 
to be tendered for, making 45 millions in all for present require- 
ments; also immense lots of passenger and freight cars—7000 of 
the latter—have been ordered, besides thousands upon thousands of 
tons of rails, sleepers, and accessory small articles, all of which have 
added ong | to the inland consumption of manufactured iron and 
steel, which has enabled the works and rolling mills to keep in 
tolerable activity at rather better prices, so that the falling off in 
sales for export and for commercial sorts of iron bas not been so 
keenly felt as it otherwise would have been—in a word, industrial 
demand for manufactured iron and steel has greatly taken the 
place of that for commercial sorts and for speculation. This it is 
which has kept the trade steady, if not buoyant, and has enabled 
prices in general to be maintained. 

In Silesia the extra large pep of pig iron has in no way 
injuriously affected the sales, and at the moment probably even 
more could be advantageously placed both at the steelworks and 
forges than there is to dispose of. This seems to have stimulated 
enterprise, and now it is only a question of time to see all the older 
furnaces replaced by larger ones of the newest pattern, as those 
which have of late been built on modern systems, with Cowper 
stoves, gas-fired boilers, and apparatus for ammonia extraction— 
all English inventions, be it noted—have answered expectations. 
Twenty-nine coke and two charcoal furnaces are in full blast. 
The foundries, and export, with the other works, take nearly all the 
make which is contracted for into next year. Buyers come well 
forward for every description of manufactured iron, both for resale 
and consumption in factories, as do also the agriculturists ; so this 
branch has nothing to complain of, as oo are quite remunerative 
all round. Steel manufactures of all kinds are in full demand, 
even working through Sunday occasionally. Prices continue firm ; 
bars, M. 140 to 14250; sectional ditto, 160 to 165 ; iron plates, 165 
to 170 p.t. All the constructive workshops and foundries are well 
occupied at acceptable prices. In Austria the entire iron trade 
leaves little to be desired, though in hollow ware all the hopes 
have not been realised. The wrought iron tube convention is 
planning a rise in the price list. The Belgian iron trade is on the 
whole firm. Girders are not in quite such brisk demand, but this 
is held to be transitory. Forge pig is firm, the whole output for 
this year and into next is disposed of, and a rise in the present 
price of 45f. p.t. is anticipated ; foundry pig is also firm, and no 
concession on prices is obtainable. Bars are unchanged ; steel 
plates are in very good demand and many go to England, thin 
plates are exceedingly firmly maintained. Luxemburg foundry pig 


| costs 47f., Charleroi ditto 63f., and best forge brands 56, Luxem- 


burg ditto, 45 to 46 p a bar iron f.o.b, Antwerp, 115; girders 
ditto, 117°50; angles ditto, 125; ships’ ditto ditto, 137°50; sheets, 
180; and steel plates, 170 p.t. The rail trade is active, and a good 
many orders are in prospect. The constructive workshops are 
moderately employed, those making rolling stock being the best off, 
400 freight trucks, 130 passenger coaches, 800 sets of wheels 
and axles, and twenty-five locomotives have just been secured 
by them from the State, which they rather needed. Jn France 
the iron trade shows nothing but weakness, and prices are 
only nominal. The syndicate works of the Nord are being 
gradually forced more and more out of the Paris market. 
In Rheinland-Westphalia, though buyers are holding back very 
much, still some branches are showing a little more animation than 
last month. The mines of the Siegerland and Nassau cannot keep 
pace with the consumption; this, with the dearer carriage of 
a ores, makes a rise probable, though none bas yet taken 
place. A rise in these, together with the high price of coke, 
would be more than an equivalent for the late rise in English coals. 
Minettes are also firm at M. 2°60 to 3°20 p.t. in Lorraine. At the 
close of last month buyers came forward a little more readily for 
pig iron, but for all that the trade is very languid. For American 
account, spiegeleisen is in better call, but so much the less so for 
inland requirements; the price therefore remains M. 53 p.t. for 
the 10 to 12 p.c. grade. The sale of forge pig is limited, though a 


better tendency seems approaching, and buyers seem to be inclined 
to emerge from thcir present reserved attitude; prices, though, 
are pretty well maintained, which, under such circumstances, 
might ordinarily appear anomalous, if it were not kept in view 
that it is the golden rule of the combinations not to produce 'be- 











yond the actual demand, or as nearly so as possible ; nevertheless, 
it is whispered abroad that stocks are accumulating ander the 
hand. ere is no alteration to note as regards the Bessemer and 
basic pig business, Foundry iron finds ready sale at old figures : 
while Luxemburg forge is firm and paying, een h it has fallen to 
M, 37°50, and grey foundry is noted 53°40 p.t. 6 malleable iron 
trade has in no wise improved, and last month's output and sales 

both for inland and export, are much below those for the same 
nine months last year, as also below last month, Altogether the 
nine months of this year are 170,000 t. behind last year. The 
domestic demand is irregular, and the market often deranged by 
makers, who produce other articles besides merchant sorts, under- 
selling in the latter ; and the export demand continues very unsat- 
isfactory. As building is still going on, girders and other building 
sections enjoy a moderately good sale, though it has shrunk a little, 

The aes mills are still running briskly, fresh orders coming in 
regularly, and the trade in plates of all descriptions is very satis. 
factory indeed, Sheets are where they were, and the trade does 
not seem disposed to rise above absolute scanty wants, and critics 
are not wanting who prognosticate no great good from the late 
conventions and their union amongst themselves, and it would 
really seem as if there was something in this view of the case, 
There is no change for the better in the hoop branch to note, and 
the same may be said of the wire rod, wire, and wire nail trades, 
The steel works keep on moderately busy with the State railway 
orders, which are generally divided into smaller lots amongst them. 
The aggregate is large, but divided amongst so many, it only serves 
to keep the works joszing along ; 2000 t. of rails have just been 
secured by one works for Brazil, which were taken If. p.t. under 
a Belgian tender. So now a crusade against the German works is 
being a by some of the Belgian trade journals, which is 
taken here as a further sign that the International Rail Convention 
is quite dead this time. The foundries and constructive workshops 
are quite aw supplied with orders, which, however, are 
only obtained after keen competition ; and the wagon factories are 
very full indeed, as will be seen from what has gone before. This 
week there is no change to note in the list prices of foundry or 
manufactured iron or steel. 

The coal and coke trades are as brisk as ever, and the general 
opinion here is that the effect of the rise in colliers’ wages in 
England will be that coal will aT be as cheap as ever again ; 
at least, judging from similar cases of strikes formerly, 

There were thirteen boiler explosions in the German Empire in 
1887. The causes were the usual ones, namely, shortness of water, 
too high pressure for old boilers, faulty construction, local weaken- 
ing of plates, overworking, and rusting from the outside of shell. 
These explosions caused seventeen deaths and five severe and fifty- 
nine slightinjuries to as many persons, The greatest explosion, men- 
tioned at the time, wasin U pper Silesia, when twenty-two boilers were 
completely wrecked at a blast furnace works. Many houses were set 
on fire by the red-hot bricks flying about, and the boiler-house, heat- 
ing stoves, &c., were razed to the ground. One boiler, with a man 
cleaning it inside, was shot into a wood unburt a great distance off. 
Where so many technical doctors were consulted, it is not to be 
wondered at that some fabulously far-fetched theories were pro- 
pounded, but the true cause of this disaster has never been ascer- 
tained; whether the furnace gases used exploded and set the 
boilers off, or whether the boilers first burst and caused the gases 
to explode. However, through one cause or the other, ten persons 
lost their lives, two were severely and fifty slightly injured. 
Another explosion in the midst of the town of Elberfeld was more 
fortunate, for it caused no personal injury whatever. It is thus 
seen for the hundredth time that no amount of rigid State super 
vision can do more than mitigate the evils of steam boiler explo- 
sions, and can never entirely prevent them, 











LAUNCHES AND TRIAL TRIPS. 


A trial trip was made of the iron steamphip Nicolaus by the 
Laxwaags Engine and Shipbuilding Company, Bergen, Norway. 
The carrying capacity of the ship is about 3000 tons deadweight. 
The vessel has a raised quarter-deck and triple expansion engines, 
and is fitted with the electric light. The ship was built for Messrs. 
Christopher Kahrs and L, D, Kahrs, and at the trial trip she made 
a speed of about 11 knots, 

Messrs. Edwin Clark and Co., Brinscombe, near Stroud, have jnst 
completed a launch for the Thames Church Mission, to ply from 
London Bridge to Gravesend. Her length is 52ft.; beam, 10ft. ; 
depth, 6ft. She is built throughout of Landore Siemens steel, and 
has compound surface-condensing engines, with cylinders of 7in. 
and 13in. diameter and 8in. stroke, pumps driven by beams, and a 
return tube boiler, 4ft. 6in. diameter and 6ft. long. Her speed is 
intended to be ten miles an hour, 

On the &th inst. Messrs, Laird Brothers launched from their 
works a small twin-screw steamer, which they have built to the 
order of the Government of the Argentine Republic, and which 
was named ‘‘Jenner” by Miss Allan in the presence of Colonel 
Blanco, representing the Argentine Government, and a few friends, 
The Jenner is of about 220 tons o.m., and will be fitted with triple 
expansion engines of about 400 indicated horse-power, which are 
being made by Messrs. Laird. She has been designed for the 
service of the Board of Health at Buenos Ayres and will be 
specially fitted for quarantine purposes. 

A few days ago Messrs, John Jones and Sons, at the Brunswick 
Dock, Liverpool, launched a steamer, which has been built for the 
order of Mr. A. Embericos, Braila, from plans and specifications by 
Messrs. W. Esplen and Sons, and will be fitted by Messrs, John 
Jones and Sons with triple expansion engines, manufactured by 
them at their St. George's Ironworks.,. The steamer was docked 
in the Sandon Dock to receive her machinery, and will be ready 
for sea by the end of the month. She is intended for the Danube 
trade, and will carry 2800 tons, and is expected to steam ten knots 
on a consumption of thirteen tons, 

A steamer, named the Curfew, built to the order of Messrs. 
R. A. Mudie and Sons, Dundee, was launched from the shipyard of 
Messrs, W. B. Thompson and Co, on Monday, October 22nd. 
Built of steel, the vessel is of the following dimensions :—Length, 
over all, 284ft.; beam, 37ft.; depth of hold, 22ft. llin.; gross 
tonnage, 1900. The Curfew has been built to the highest class at 
Lloyd’s, and is fitted with triple expansion engines, constructed by 
the builders. She has complete cellular double bottom, steam 
steering gear and windlass, and lighted by electricity throughout. 
Cylinders, 2lin., 33in., and 54in. ; stroke, 42in. Two steel boilers, 
adapted for a pressure of 160 lb. ; 

On Monday afternoon, the 5th inst., Messrs, Raylton Dixon 
and Co., Middlesbrough, launched a steel steamer, which has been 
built for Mr. W. Lund, of London, for his well-known line of 
steamers between the Thames and Australia. The vessel, which is 
constructed on the three-deck rule, is 340ft. in length, with a 
breadth of 40ft., and a depth of 28ft. 8in., and is of much finer 
lines than the ordinary cargo steamers, being designed with a view 
to speed quite as much as deadweight capacity. er poop aft will 
be handsomely fitted for passengers, while the captain and officers 
are accommodated in the bridge amidships. She is fitted 
throughout in a very superior manner as a first-class vessel, her 
engines, which are being constructed by Messrs. T.- Richardson and 
Sons, Hartlepool, are on their well-known triple expansion design, 
with cylinders 27}in., 43in., and 7lin., by 48in. stroke, developin 
about 2000 indicated horse-power. On leaving the ways the vesse 
was gracefully named Echuca by Mrs. Lund, the wife of the owner. 
The Echuca has been built under the superintendence of Captain 
McKenzie, the superintendent of the company, and the engines 
under the supervision of Mr. A. Thomson, of London, the 
superintending engineer. Cleveland Dockyard presents at the 
present time an exceedingly busy appearance, as, in addition to the 
vessel launched, there are on the stocks in various stages of 
progress five other steamers, varying from 4500 to 3600 tons each 
and employment is now being given to over 2000 hands, 
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AMERICAN NOTES. 
(From our own Correspondent.) 


PHILADELPHIA, Oct, 31st. 

Tur general condition of business affairs in the 
United States is an unsettled one, and will con- 
tinue so till a verdict is rendered by the people in 
November, With all the unsettled feeling that 
prevails through our industries there is a great 
volume of business transacted, ? The iron trade 
has improved very rapidly during the past six 
weeks. No. 1 foundry iron has advanced to 
19°50 dols. Puddled bar iron is bringing 30°50dols. 
per ton. Our mills are all well sold up, especially 
the bar mills, owing to the large amount of car 
building that is going on, which is necessitated 
by the large crops, enormous anthracite coal 
demand, and general increase in traffic throughout 
the country. The exception to the better condi- 
tion of things in the mills and furnaces is the 
steel rail trade, which still remains dull, quota- 
tions being only 29 dols. for small lots at mill, and 
27:50 dols. for large lots, which, however, are 
rarely purchased in this section, of the State, 
though a few large sales are occasionally made by 
the mills in the western part of the State. Struc- 
tural iron makers are pot very busy at present, 
but looking for booming times in the latter part 
of December or the first quarter of the coming 
year, ‘Tbis business has been promised them for 
the past three months, and when politics are once 
more consigned to Washington it will doubtless 
come in, The lumber trade has had a busy year, 
but a very unsatisfactory one as far as margins 
go. The steel rail men are looking forward with 
great anticipations to a large amount of projected 
railroad work to be begun late this winter or next 
spring. A new road is to be built in Alabama 
from Bainbridge to Birmingham. _ It is an indica- 
tion of renewed railroad building to hear of the 
numbers of short lines which are cobwebbing the 
Southern and Western States. Lumber manu- 
facturers will accumulate a large amount of 
lumber for distribution early next spring, accord- 
ing to present indications, The gross earnings of 
the railroads have been out of proportion to the 
net earnings, which have been small. This is 
rather a damper on the placing of large contracts 
for material just at present. Some authorities 
endeavour to prove that the railroad building 
outlook is very unfavourable, but this is not true. 
The financial situation is sound. The failures for 
the past week were 208, against 213 last year for 
same time. 








NEW COMPANIES, 


THE following companies have just been regis- 
tered :— 





Alkaline Reduction Syndicate, Limited. 


This company was registered on the 5th inst., 
with a capital of £100,000, divided into 100 shares 
of £1000 each, to acquire, upon the terms men- 
tioned in an agreement dated 29th October, 1888, 
and made between Albert Berwick Cunningham 
and E. A. Hall, of the one part, and William 
Alexander Berwick, as trustee on bebalf of the 
company, of the other part, certain inventions 
for the reduction of lead, silver, and metallic 
ores, and the right to work, use, and deal with 
the said inventions in all countries; to work the 
same invention in conjunction with the Alliance 
Aluminium Company, Limited. The first sub- 
scribers are :— 

Shares. 
Frederick U. N. Fenwick, Abchurch-chambers 

London, E.C., merchant... .. .. .. «os 
Major G. B. Ames, 37, Eaton-square, London .. 1 
Cecil W, N. Miller, 126, Piccadilly, London, W... 1 
Lieutenant-Colonel Stuart J. Nicholson, R.A., 

Shoeburyness, Essex ae. dg) ee” Ai 8 
—_ H. Fenwick, 1, Wilton-crescent, London, 
Captain James A. O. Ewing, South Cavalry 

SI, TS ke ks ce tke 1 
Hubert G. H. Norman, 5, Southwell-gardens, 

South Kensington, W., barrister .. +7 se 1 

There are not to be less than five nor more 
than seven directors, and the first are to be 
appointed by the subscribers. The remuneration 
is to be fixed by the company in general meeting. 





Manlove, Alliott, and Company, Limited. 


This company was registered on the 5th inst., 
with a capital of £100,000, divided into 10,000 
shares of £10 each, to acquire tke business of 
mechanical and colonial engineers, machine and 
engineering tool makers, millwrights, and general 
merchants, carried on by Edward Manlove and 
James Bingham Alliott, under the style of Man- 
love, Alliott, Fryer, and Co., at Bloomsgrove 
Works, Nottingham, and the lands, factories, 
assets, goodwill, and interest therein. The first 
subscribers are :— 


ts} 
“Edward Manlove, Devonshire House, Buxton, 
engineer re Se Wo ae ee 
*James B, Alliott, The Park, Nottingham, engi- 
neer oe ee oe . o. oe oe or o- oe 
*John M. C, Paton, Parkside, Nottingham, engi- 
neer ee arava, ae roe a 1 
*Edward A. Manlove, 50, Queen Victoria-street, 
London, B.0., engineer .. 2 <5 os oe oe 3 
— Cantrell, 55, Burford-road, Nottingham, , 
cler oe o- oe * oe o- oe . on oe 
W. B. Thorpe, Nottingham, maltster .. .. .. 1 
Jesse Hind, Nottingham, solicitor .. i 1 
_ Each director is required to hold at least £500 
in paid-up share capital of the company. The 
first directors are the subscribers denoted by an 
asterisk. The remuneration of the directors is to 
be fixed by the company in general meeting. 


National Machines Company, Limited. 


‘This company was registered on the 6th inst., 
with a capital of £50,000, in £1 shares, to acquire 
and work certain British and foreign patents 
relating to button-hole making machines and 
appliances, The subscribers are :— 

Shares, 

*Robert Church, 4 and 5, Long-lane, E.C., manu- 
ee ene ae ae 
*W. James, 53a, Aldersgate-street, manufacturer 
G. Collins, Broadway, Deptford, manufacturer .. 

H. T. Walker, 27, Throgmorton-street, news- 

Re MIEN yo) 65 ‘uw cd ne: low 0 
G. Bentley, 18, Spencer-road, Herne-hill, cashier 
J. G. eed 15, Mercer's-road, Holloway, jour- 


. eae ew yee ee 
H. Meller, 33, Willes-road, Kentish Town, clerk 
The number of directors is not to be less than 


1 
1 
1 
1 
1 
1 
1 





three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk and Mr. J. M. 
Henderson, of Throgmorton - street - buildings. 
The National Machine Company, of Troy, New 
York, is to have the right within six months from 
the first allotment to nominate two directors, 
Directors’ qualification, £200 in shares or stock. 
The remuneration of the board is to be at the 
rate of £100 per annum to each director, with 
£50 additional for the chairman, to be divided as 
they may determine. Mr, W. H. Rowe, of Blom- 
field House, London Wall, is appointed secretary. 
An unreyistered agreement of 5th November will 
be adopted. 











Construction Company, Limited, 


This company was registered on the 5th inst., 
with a capital of £200,000, divided into 20,000 
shares of £10 each, to contract for and undertake 
the construction and maintenance of public works 
of every description in every part of the world, 
and to carry out such contracts, either solely or 
in conjunction with or by sub-contracts to or from 
other companies or other persons; to acquire any 
decrees, concessions, contracts, &c., for the con- 
struction, leasing, working, or dealing with 
public works in any State or country. The first 
subscribers are :— 


Shares. 
Charles J. Whittaker, Springfield, Anlaby-road, 


I al ne ait ick. adem Pail Ma oe 1 
George K. Tindall, 77, Tollington Park, London 1 
William 8, Wild, 43, London-rvad, Clapton, E., 

shorthand writer .. .. oa dea alee 1 
Thomas C, Hetherington, 46, Vestry-road, Cam- 

berwell, 8.E Sp ae ee ar ar ae 1 
Alexander C, Taylor, 8, Northcote-road, St Mar- 

arets, Twickeuham, shorthand writer .. .. 1 
Thomas RK. H. Weedon, 7, Queen’s-road, South 
Hornsey, N. .. 1 


Thomas U. Richards, 47, Gowrie-road, Lavender- 
EE Mid, koa oe ok. oe he 
The number of directors is not to exceed 

five, nor be less than two; qualification, fifty 

shares. The subscribers are to appoint the first 
directors, 





King’s Lynn Timber and Firewood Company, 
Limited. 

This company was registered on the 8th inst., 
with a capital of £5000, in shares of £5 each, to 
carry on the business of packing-case makers, 
timber and firewood merchants, lucifer match 
makers, and other kindred businesses, The first 
subscribers are ;— 

Shares. 

J. Dye Wren, King's Lynn, publisher .. as 
E. Bagge, J.P., Islington Hall, King’s Lynn 
J. T, Stanton, King’s Lynn, timber merchant .. 
C. Farmer, Petygard, Swaffham .. .. .. o« 
W. H. Glover, Potterdale, Dewsbury-road, Leeds, 
engineer Cee me ae eee ee ae 
T. Collenson, 19, Portland-street, King’s Lynn, 


nw i] tor totes 


H. E. Wardrop, 8, High-street, King’s Lynn, 
ee ee eee ee 1 
The first directors are to be appointed by the 

subscribers; qualification, twenty-five shares. 

The remuneration of directors is to be determined 

in general meeting. 





Lancashire Electric and Engineering Corapany, 
Limited. 

This company was registered on the 8th inst., 
with a capital of £20,000, in shares of £5 each, 
to carry on, at Bolton and elsewhere, the busi- 
nesses of mechanical, hydraulic, and general engi- 
neers and machine makers, electricians, electrical 
engineers, and workers and dealers in electric 
and other motive power and light. The first sub- 
seribers are :— 

Shares. 

*M. aoe. Snow Hill, Darcy Lever, colliery pro- 

wietor .. on oe o * - * - - - 
“J Atherton, Bolton, mining surveyor. . 
*J. Tonge, Westhoughton, mining engineer 
*G. H. Peace, Tyldesley, mining engineer .. 
*G. Crowther, Boiton, mining engineer. . 
J. C. Sewell, Bolton, electrical engineer 
F. W. Briscoe, Bolton, accountant .. oe 

There are not to be less than five nor more than 
seven directors, and the first are the subscribers 
denoted by an asterisk ; qualification, ten shares. 


Dt bet tt et et et et 





Lunaas Copper Company, Limited. 


This company was registered on the 8th inst., 
with a capital of £30,000, in shares of £1 each, 
to acquire from M. T. Sutherst, for the sum of 
£22,000—£300 in cash and £21,700 in shares or 
cash—the Lunaas copper property, situate in 
Telemarcken, Norway, and any other mineral 
properties in the same locality or elsewhere. The 
first subscribers are :— 

Shares. 
J.C, Dick, Oriental Club, W. .. .. ae 
T. M. K. Douglas, Oriental Club, W... dn ee 
W. D Lloyd, 7, East India-avenue, shipowner .. 
E. O. Lloyd, 7, Finch-lane, E.C., broker 
J. C. Shaw, 35, Leinster-gardens, W.  .. 
W. Colyer, 41, Wych-street, Strand, W.C. .. . 
F. W. Kipp, 49, Carlton-hill, N.W., merchant .. 

The number of directors is not to be less than 
three, nor more than nine, and the first are to be 
appointed by the subscribers, The remuneration 
of directors is to be determined in general 
meeting. 


at ht tt tt et 





Bergvik Company, Limited. 

This company was registered on the 8th inst., 
with a capital of £350,000, divided into 25,000 pre- 
ferred shares of £10 each, and 10,000 deferred 
shares of £10 each, to subscribe for, acquire and 
hold all or any part of the share and debenture 
capital, or either of them, of the Swedish 
Company called the Bergvik Och Ala Nya Aktie- 
bolag (Bergvik and Ala New Company), incorpo- 
rated in accordance with the laws of the kingdom 
of Sweden, which company has for its objects the 
— of the Bergvik and Ala estates and 

orests, sawmills, Bergvik pulp factory, and all 
belonging thereto, situate in Sweden. The first 
subscribers are :— 


Def. 
F, T. Lidderdale, 15, Austinfriars, E.C., mer- 
ee eS Te A ae ee 
Hubert Edlmann, 2, New Broad-street, merchant 25 
G. C. Curtis, 15, Lombard-street, E.C., banker.. 25 
P. North, Glenham Lodge, West Norwood .._.. 
H. Hulbert, 15, Algernon-road, Kilburn, N.W., 
MN, 64 da te 5G: as, wen a ee ae 
W. J. Marsh, 2, Vernon-place, Bloomsbury, W.C., 
Pe a eae a 
C. Lock, 283, Upland-ruad, East Dulwich, 8.E., 
secretary toa company .. .. .. «2 « 3 
The first directors are te be appointed by the 





signatories; qualification twsnty-five shares. 
The remuneration of the board is to be £2000 
per annum, 


Eynsham Paper Mills Company, Limited. 


This company was registered on the 9th inst., 
with a capital of £25,000, divided into 5000 shares, 
of £5 each to acquire from Richard Wakefield as 
a going concern, the Eynsham Paper Mill, in the 
county of Oxford, and the goodwill of the same. 
The first subscribers are :-- 





8) 
*The Right. Hon. Viscount Valentia, Bletching- 

ton Park ae ec 40 ee ak ee ee a8 Ke 
*C. T. Hawkins, J.P.,Summertown .. .. .. 
*E. A. Bevers, M.R.C.8., 46, Broad-street, Oxford 
*J. W. as sa 9, Fyfield-road, Oxford, estate 
“3. E. Wakefield, Eynsham, Oxford, paper maker 
T. W. Mallam, Eynsham, Oxford, solicitor .. .. 
E. J. Brooks, 2, Banbury-road, Oxford, clerk 

The first directors are the subscribers denoted 
by an asterisk. The directors are to receive as 
their remuneration the sum of £26 5s. per annum 
each,with an additional sum of 25 guineas per 
annum for the chairman ; qualification, £100 in 
the share capital. Mr. Wakefield is appointed 
manazing director until the lst November, 1898, 
at a salary of £1000 per annum. Registered 
office, 15, Magdalen-street, Oxford. 
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1 





Reynolds and the Victoria Asbestos Company, 
Limited. 

This company was registered on the 9th inst., 
with a capital of £20,000, in shares of £1 each, to 
carry on in the United Kingdom the trade or 
busi of facturers of, and dealers, both 
wholesale and retail, in every variety of asbestos, 
fuel, fire-clay goods, and all goods of a similar 
nature, and to carry on the b of hants, 
dealers, importers, anc exporters of asbestos 
goods, ‘The first subscribers are :— 








Shares. 
H. R. Gunn, Marshgate-lane, Stratford, E., 





ue! Mis” te: as te) -oa 
W. Garland, C.E., 31, Denman-road, Peckham, 
E. 


WROIININD. 40. au 540. 06. 66 96. Se e9 
H. Batt, 89, ye ere W.C., solicitor .. 
E. Gwynne, 240, York-road, N., contractor .. 
A. Wells, 9, Ludgate-square, E.C., merchant .. 
R. Blackman, 11, Queen Victoria-street, E.C., 

fimamcial agemt ..0 2. 2. cc sc 06 ce «0 

Registered without special articles. An agree- 


ment of the 5th inst., between C. A. Turner and 
Wm. Langton, will be adopted. 


©. 4. ‘Turner, 1, ‘Arthur-street West, E.C., ac: 


ee ee 








RAISING COLUMNS OF ST. ISAAC'S 
CATHEDRAL, ST. PETERSBURG. 


THIS operation, as described by Mr. R. L. 
Venables in the Architect, was extremely interest- 
ing, from the size of the columns and the height 
at which they were placed, being the second tier 
or storey of columns, Its base must be 130ft. or 
140ft. from the ground. Each column is a solid 
block of granite, 42ft. high, and weighing, it is 
said, 5000 poods, or upwards of 80 tons—larger 
than the columns of the Panthéon, and both 
larger and better wrought than any column 
found in the ruins of Zenobia’s capital. The 
columns on the ground tier, each of which is also 
a single stone, are 56ft. high, and weigh 11,000 
poods each. He says:—‘‘ When I reached the 
ae por to which the column was to be raised, I 

ad below me a panorama of Petersburg, and the 
country around for many a mile, the most interest- 
ing part of the gpm being the Gulf of Fin- 
land, down which I could see as far as Cronstadt. 
From the platform down to the next stage, a 
depth of about 80ft., was fixed a strong timber 
frame, covered with planks, so as to form a very 
steep inclined plane. At the bottom of the slide, 
when I first looked down, the column to be raised 

‘as lying horizontally on rollers; it was girthed 
round with very thick ropes drawn very tight, 
and padded underneath. Other ropes, or rather 
cables, secured to these girths passed lengthways 
along the column, crossing each other over its 
lower end, and it was lashed to strong planks 
which lay under it, that the polish of the stone 
might not be injured in ascending the slide. 
Over the base on which the column was to stand 
was placed a high framework of strong timbers. 
The cables, twelve in number, attached to the 
column through blocks fixed in the frame, 
and, with the aid of one movable pulley to each, 
were drawn by twelve capstans, each manned by 
fourteen or sixteen men. There were two extra 
capstans fcr the purpose of guiding the lower end 
of the column when suspended in the air. Alto- 
gether, upwards of two hundred men were em- 
ployed in the operation. When all was ready 
the capstans began to turn, and by degrees the 
column, instead of lying in a horizontal position, 
rested on the inclined plane, which was well 
greased, and began slowly to ascend, two men 
standing on its upper end, to be ready in case of 
the cables becoming entangled. The capstans 
were all numbered, and the superintendent at 
the top, by calling out sometimes to one gang, 
and sometimes to another, to move faster or 
slower, kept all the ropes drawing equally. The 
column at length reached the top of the inclined 

lane, and it was then raised until it was hanging 
in the high wooden frame exactly over the base 
on which it was to stand. A coin was dropped 
into a small hole in the centre of the base, which 
was then covered with a sheet of lead, and, the 
tackling round the lower end of the pillar being 
cut and cleared away, it was lowered gently into 
its place. The whole operation, which was now 
complete, penneg se about two hours from the time 
the capstans began to work until the column 
rested upon its base.” 











SouTH KENSINGTON MusguM.—Visitors during 
the week ending Nov. 10th, 1888:—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. 
to 10 p.m.: Museum, 7180; mercantile marine, 
Indian section, and other collections, 3255. 
On Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. to 4p.m.: Museum, 728. 
Mercantile marine, Indian section, and other 
collections, free, 2700. Total, 13,863. Average 


of corresponding week in former —_ 14,306. 
Total from the opening of the Museum, 
26,940,735, 





THE PATENT JOURNAL. 


Condensed trom the Journal o; the Commissioners of 
Patents, 





Application for Letters Patent. 


When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 

2nd November, 1888. 

15,798. Batts for TuHeaTRicaL RerResentations, 8. 
Roemer, Lonavn. 

15,799. INDE»TRUCTIBLE FiRE-LIGHTER, W. Eacrett, 


*“* 
* 


On oO. 

15,100. Lampa, A. A Dorrington, J. Leeming, jun., 
and J. F. Barker, Longsight. 

15,801. Joint for Erecrnic Liont Firttinos, A. B. 
Blackburn, London. 

15,802. Cottar and Front, E. Lake, Northam. 

15,803. Fire-cars, J. F. Reyner, Nottingham. 

15,804. Dygeine or Bieacninu Warps, J. H. and T. 
Pickles, Manchester. 

15,8u5. Raisino, &c., Grass, J. H. Morgan, Liverpool. 

15,806. VENTILATING Kooms, &c., K. Newell, Farn- 


worth. 

15,807. Hich Speep Steam Evycines, G. Kapp, Man- 
chester. 

15,808. Baty Vatves, B. Pitt, Bristol. 

15,809. Se_y-cLeEansino Tar, T. Haljnn, Neston. 

15,810. Puriryino Sewace, E. Knowles, a 

15,811. Lock Key-rinc and Butron-Hoox, J. Talbot, 


mdon. 
15 ee Articies from Meta, G. A. Dick, 
mdon. 
15,813. Seep-cake or CatrLe Foon, R. 8. Baxter and 
G. D. Macdougald, Glasgow. 
15,814. Fup Motive Power Encines and Pumps, G. 
W. Newall, London. 
15,815. Treatine Propucts obtained from Sea-wEep, 
R. H. Steedman, Glasgow. 
15,816. Raitway SicNatuinc, R. H. Brown, Man- 
chester. 
15,817. Printinc Music, W. Heighway, London. 
15,818. Damprnc or Sprayine Biscuits, A. Reid, 
ow. 
15,819. Scarves and Neckties, M. Wedlake, London. 
15,820. SHape Ho.pers for Canp.esticks, E. Aliday, 


Londo 


n. 
15,821. Prtcu Cuains for Drivine Cycirs, H. Hewins, 


mdon. 
15,822, Exorne Packinos, W. Briggs and A. 8. Fox, 
mdon. 

15,823. Mountines of Rotiers of Rovino FRAMEs, 
E. Tweedale, Halifax. 

15,824. Cast Iron Barus, J. Hawley, Liverpool. 

15,825. KircHen ASHPAN and CinDeR Sifter, R, Smith, 
Glasgow. 

15,826. Drivine and ConTro.iine Ciocks, G. D. Mac- 
dougald, Dundee. 

15,827. Toy, G. F. Lutticke, West Brighton. 

15,828. Patrenn Cuain Apparatus, J. Shaw, Man- 
chester. 

15,829. INTERNAL Tose CvTter, S. Williams and G. 
Lloyd, Newport. 

15,830. Puriryinc Fumes, J. Dowse and E. Marin, 
London. 

15,831. Automatic Rockne Corts, é&c., A. Wainwright, 

mdon. 

_—_ Riss for Stays and Bopices, A. Jefferys, 

te 


argate. 
15,833. Foorsa.ts, J. Vickers, London. 
15,834. Eco Beaters, H. D. Braun, London. 
15,835. Wasuino, &c., Macnines, G. Ginger, Twicken- 
ham. 
15,836. Brake Levers of Bicycies, B. Poole, London. 
15,837. Lapies’ or Sipe Sappies, H. Rees-Phillips, 


London. 

a Hanp Printinc Macaines, W. Millard, 

mdon. 

15,839. ARTIFICIAL Bait for Fissine, W. J. Hunter, 
Lewisham. 

15,840. Gas Motors, A. J. Boult.—(£. Capitaine, 
Germany.) 

15,841. Gas Motors, A. J. Boult.—(#. Capitaine, 
Germany. 

15,842. Cut-orr VaLvE, W. P. Naish.--(J. H. Eickershoff, 
United States.) 

15,848. Paper Paps, A. J. Boult.—(G. R. Werrick, 
Canada.) 

15,844. PropeLtter Wuee ts, W. H. Daniels, London. 

15,845. Gas Motors, A. J. Boult.—(Z£. Capitaine, 
Germany.) 

15,846. Gas Motors, A. J. Boult.—(£. 
Germany.) 

15,847. AXLE-Boxes, A. Robbins, Liverpool. 

15,848. Hanpie for Piates, &c., A. Dux and A. Cohn, 
London. 

15,849. BETA-NAPTHYLAMINE SuLpuHonic Acip, A. G. 
Green, London. 

15,850. Winpow Fasteners, J. A. Smith, Manchester. 

15,851. Steerinc of Sea-cornc Vesseis, C. F. Gee, 


Capitaine, 


London. 
15,852. WHIPPLETREES or Sway Bars, J.C. Hudson, 
mdon. 
15,8538. Automatic Fire Sprinkiers, J. C.-Hudson, 
Londo: 


n. 

15,854. Provectites for Orpnance, H. A. Schlund, 
London. 

15,855. Furwaces for Domestic Purposes, J. Keidel, 
London. 

15,856. MercuriaL Vacuum Pumps, R. Kennedy, Lon- 


m. 

15,857. Merauuic Ceruinos, W. R. Kinnear, London. 

15,858. ResTarTiInG of MacuinerRy, P. Jensen. —(P. 
Weilbach, Denmark.) 

15,859. Joininc of Piates for Borters, R. Matthews, 
London. 

15,860. Seats, A. Greig, London. 

15,861. Cuttine Bricks, B., and W. Kent, London. 

15,862. Compressinc Hay, W. J., and C. T. Burgess, 
London. 

15,863. Putverisinc Damp Ftiour, H. de Mornay, 

London. 

15,864. FasTENINGS APPLICABLE to Baas, &c., J. Keats, 

maon, 
15,865. Printinc TeLecrapn Apraratvs, C.J. Munier, 


on. 

15,866. Steam, &c., Pires, H. H. Lake.—(— Gleich, 
— Krause, and — Cheneay, United States.) 

15,867. Fire-escaPres, W. Davison, London. 

15,868. Repuction of ALuminiuM, A. Winkler, A. 
Kuhnt, and R. Deissler, Berlin. 

15,869. ELEcTRO-MaGNETIC INpUcTION, C. B. Harness, 
London. 

15,870. Castryes, H. Marcussen and L. Aubanel, 
London. 

15,871. Srerroryre Puates, H. Marcussen and L. 
Aubanel, London. 


8rd November, 1888. 


15,872. Vermin Traps, L. White, Manchester. 

15,873. CookinG by Steam, J. Parish, Leicester. 

15,874. Trousers StTretcuer, F. 8. Fowler, Hasle- 
mere. 

15,875. Braces, P. A. Martin, Birmingham. 

15,876. Hat Guarp, M. Strang, Liverpool. 

15,877. PorTaBLE SECONDARY Batreries, E. Rousseau, 


Leyton. 

15,878. Sarety Bune for BaRRELs, J. and J. Burrell, 
London. 

15,879. WaTER-cLosETs, J. Clayton and C. Tindall, 


mdon. 

15,880. Szcurinc Knoss to Cornice Pores, W. Apple- 
yard, Sheffield. 

15,881. Rounpasovuts, G. Green, jun., Glasgow. 

15,882. PerroLeum Enoinss, J. Roots, London. 

15,883. Fastentnc Trousers, Betts, &c., C. Steer, 


L. 

15,884. Ice Can for Garpen Partiss, R. G. Schiifer, 
Weston-super-Mare. 

15,885, Steam Enounss, M. Paul, jun., Glasgow. 
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1 Curtine Orr Suppiy of Gas, J. Laycock, Brad- 

‘oO - 

15,887. Brakes for VeLocipepes, J. 8S. Goulden, 
London. 

15,888. Drawixe Corks, W. Vaughan and §. Firth, 
Birmingham. 

15,889. Lame Extincuisner, W. H. Swingler, Bir- 
mingham. 

15 pol Stanps for Hoipine Vevocipepes, W. Fisher, 

ondon, 

15,891. Iycupator, G. Hoddinott.—(H. H. Hoddinott, 
New South Wales 

15 892. Tracers for Cora, W. H. and T. Burman, 
Birmingham. 

15,893. Penctt SHarpPener for Siate Frames, G. Rock- 
liffe and W. Key, Sunderland. 

15,894. Rirte Barre.s for Fire-arms, T. W. Webley, 
London. 

15,895. AuxtLiary RuirLe Sicuts, W. H. Grindley, 
Tunstall. 

15,896. Winpine Yarn, J. Corrigan, Manchester. 

15,897. Apvertisine, A. H. Atkins, London. 

15,898. Srurrixe Boxes for Macuinery, N. Macbeth, 
Manchester. 

15,899. Device for Movinc Curtains, W. H. Kent, 
London. 

15,900. Axves for Carriages, J. C. Bayley and A. T. 
Allen, Sheffield. 

15,901. Paorocrapaic Printinc Frames, C. Tomlin- 
son, Manchester. 

15,902. Sprixc Marrresses, R. L. Owen, Manchester. 

15,903. Manuva Fire-encines, &c., W. H. Lloyd, 
Birmingham. 

15,904. Copyinc Books, R. W. Brumby and §. Clarke, 
Sheffield. 

15,905. Sewine Macuine for Corsets, P. A. Darracgq, 
London. 

15,906. Hansom Gros or Carriaces, P. Chadwick, 
Liverpool. 

15,907. So_pERING Toots, T. K. Abell, Liverpool. 

15,9"8. Grispine Carpinec Enoine Fvats, J. A. Dyson 
and B. Blackburn, London. 

15,0, Ciippers for Horsgs’ Hair, T. H. Heard and 
W K. Birkinshaw, Sheffield. 

15,910. Gatvanic Batreries, L. Kayser, London — 
[Date applied for under Section 103 of the Patents, 
éc , Act, 1883, 13th April, 1S88.] 

15.911 Bam Hanpves for Pors, &c., J. L. Dubois, 

ondon. 

15,912. Forcrsc Macnuines or Power Hammers, C. 
Friederick, London. 

15,913. Transportinc Loaps by TrRaveLitse Ropss, 

. P. Roe, London. 

15,914. Lock-vp Borrte Sranp, F. W. Warrick, 
London. 

15,915. Evectric Arc Lamps, F. V. Anderson, London. 

15,916. Musicat Tops, G. Cole, London. 

15,917. Comn-FREED Mecuanism for ConTrRoLurnec the 
Use of Seats, &c., B. Hallett, London. 

15,918. Manuracture of Wire Ropss, J. W. Rose, 
London. 

15,919. Notcuinc Rattway and other like Keys, P. 
Moncharmont, London. 

15,920. Water Cisterns, &c., J. H. Lightbody, Glas- 


gow. 

15.921. Execrric Raiway Sienauts, A. Siemens, 
London. 

15,922. Supportinc CarriaGe Winpow Sasues, E. J. 
Hill, London. 

15,923. Wixp Motors for Prope.iine Sues, C. L. G. 
Brumlen, London. 

15,924. Propettinc Steam and other Boats, C. Suhr- 
land and G. W. Mithlke, London. 

15,925. Distrisutinc Dismnrectants, T. Rowan, L. 
Hakeman, and The Coal Tar Disinfectants Company, 
London. 

15,926. Brakes for Steam Frre Enotes, G. Miles and 
F. F. Ommanney, London. 

15,927. Fastenine for Boots, &c., E. Zappert, London. 

15,923. ELecrricat MorTive-PowER Encings, E. Duvalle 
and A. Dousson, London. 

15.929. Om Lamps, H. E. A. Wallis and W. Aubert, 
jun , London. 

15,930. Apptiance for Hotpinc Music, &c., J. O. 
Spong, London. 

15,931. CaLenpaR, E. W. Hambleton and G. Pressley, 
London. 

15,932. Steam Borers, J. J. Barclay and A. McFar- 
lane, London. 

15,933. EARTHENWARE Juas, A. Bevington, London. 

15,934. Fuses, A. Noble, London. 

15,935. Propucinc OxycEeNn and Hyprocex, D. Latchi- 
noff, London. 

15,936. Psotocrarnic Carps, &c., J. W. Zaehnsdorf, 
London. 

5th November, 1888. 

15,937. Bicycies, A. Pickard, Leeds. 

15,938. Brusnes, R. Broadley, Sheffield. 

15,939. Servace Motion for Looms, J. Entwisle, 
Accrington. 

15,940. Locks, J. Wroe, Manchester. 

15,941. Drivine Naixs, T. H. Ackroyd and A. Broad- 
ley, Bradford. 

15,942. Or Lamps, F. E. and 8. Townsend, Luton. 

15.943. Horses’ Hanness, J. A. Wilson, Dundee. 

15,944. SuRFace ORNAMENTATION on Gtass, A. D. 
Brogan and A. M. Malloch, Glasgow. 

15,945. TuBULAR CovPLING ATTACHMENT, H. Waterson, 
Ashton. 

15,946. Fountain Pennoupers, M. Smith, Manchester. 

15,917. Evecrric Traction for Raitways, C. B. Bur- 
don, Liverpool. 

15.948. Latcn and Lock, B. Giraud and 8. Fisher, 
London. 

15,949. Evecrric Traction, T. Pease and C. B. Burdon, 
Liverpool. 

15,950. Bicycies, B. R. Mills, London. 

15,951. Bott, C. A. Herzog, London. 

15,952. Toots for Grinpine, J. Williams, London. 

15,953. O11 Cans, T. F. Braime, London. 

15,954. Cap Sprnninc Macuivery, T. 8. Tetley and T. 
Pickles, London. 

a Dyrinc Wootten Crors, J. W. Hepworth, 

mdon. 

15,956. Preparinc Woop Purp for Maxine Paper, J. 
H. Shorrock, London. 

15,957. Brake for Paper Testinc Macuine, J. H. 
Shorrock, London. 

15,958. Fue. Economiser, J. and G. C. Hilton and E. 
Jackson, London. 

15.959. Process for Preparixc Rice-propuct, E. V. 
Donelson, Baltimore, U.S. 

15,960. Cotour Prixrixnc by Rotary Macuives, J. M. 
Black, London. 

15,961. Evecrricat Fasric, T. Field, jun., London. 

15.962. SuncEons’ Neepues, G. Welch and J. Warner, 
London. 

15,963. Poutrinc Betts on Puiiteys, J. Harkness, 
London. 

15,964. CoLLarR ATTACHMENT and Tre Retarner, C. H. 
Downie, Glasgow. 

15.965. GrapvuaTep Rops, &c., H. N. Morgan, London. 

15,966. Meta Pxrares for Pianorortes, 8. Fox, 
London. 

15,967. Purse Guove, A. D. Burke, London. 

15,968. Lusricatine Device, J. Snowdon, London. 

15,969. Water Fitters, R. Gough, London, 

15,970. Sewinc Macntvyes, W. Cunliffe, C. Shaw, and 
B. Thomas, London. 

15,971. Cement or Paint Coatine for Sutps, J. Danby, 
London. 

15,972. ConDENSATION of METALLIC Vapours, F. E. 
Chatillon, London. 

15,973. ArtirictaL Bristies, J. L. Hinde, London. 

15,974. Porrraits for ADVERTISEMENT PuRPosEs, Mac- 
laren and Sons and W. F. Maclaren, London. 

15, pout Suspenpinc Trousers, &c., E. G. W. Packer, 

mdon. 

15,976. CrusHinc Mitis, R. W. Deacon, London. 

15,977. Brake Apparatus, E. Edwards.—(A. Feencl, 
Gernany.) 

15,978. Teacuinc Musicat Notation, M. P. Linscott, 
London. 





15,979. HorsesHors, G. A. De Penning, London. 

15,980. Furnaces for Roastixc Pyrites, H. Albert, 
C. Fellner, and C. Ziegler, London. 

15,981. CanpLe Gone or Saape, R. R. Bruce, London. 

15,982, Fcme Propucer, A. D, Cohen, London. 

15,983. Heatine or Fuet Gas, B. Loomis, London. 

15 984. Propucinc Copies of Picrures, D. Grant, 
London. 

15,985. Mariners’ Compasses, G. W. Atkins, London. 

15,986. Non-1nToxicaTinG Beverace, A. H. Simpkins, 
London. 

15,987. Markina Lawn Tennis Courts, E. 8. Hoare, 
London. 

15,988. Lusricatinc Apparatus, P. Hubert, London. 

15,989. DyNaMo-ELECTRIC Macunes, B. J. X. Gosselin, 
London. 

15,990. Syrincg, P. Everitt, London. 

15,991. Woop-woo., T. Mallinson, London. 


15,992. Lowermnc Surps’ Boats, A. F. Windel, 
London. 
15.993. Preservinc Peroxipe of Hyprocen, C. T. 


Kingzett, London. 

15,994. AnTisEPrics and Distnrectants, C. T. King- 
zett, London. 

15,995. Means for Consumine Smoke, R. H. Michell, 
London. 

15,996. Crear and Cicaretre Hotpers, W. Butler, 
London 

15,997. Pant, A. J. Boult.-(C. H. Eichler, Germany.) 

15,998. Pumps, A. J. Boult.—(£. Capitaine, Germany.) 

15,999. Smmpirication of Doa Suips, T. B. Tylecote, 
Westmoreland. 


6th November, 1888. 


16,000 Corsets, H. J. Allison.—(C. A. Griswold, United 
States.) 

16,002. Evecrric Rartway SiGnauino, J. Gardner, 
Preston. 

16,003. Liperatinc Toy PARACHUTE in the Arr, G. F. 
Lutticke, West Brighton. 

16,003. Ore Feepers, F. A. Huntington, London. 

16,004. Removine Tives in Fire-GRraTe Jamss, P, Mug- 
ford, Devon. 

16,005. Uriuistnc TeLepHone Wires, A. G. Burrell, 
Sheffield. 

16,006. Pitace Inpicator for Reapine, A. A. and C. 
Holdsworth, Hull. 

16,007. Weavinc Fast Setvepces, G., J., and F. 
Priestley, Bradford. 

16,008. Money Titt, W. Griffin, Halifax. 

16,009. Carpinc Enarves, J. Thompson and T. Barker, 
Manchester. 

16,010. Suurrte Drivers for Looms, J. F. Ashton, 
Manchester. 

16,011. Treaps for Starrs, J. Shepherd, Davenport. 

16,012. Sautties for Looms, L. Heap and E, Stans- 
field, Rochdale. 

16,013. Water-ticut Cap for Fire-arms, B. Seiden- 
berg, Manchester. 

16,014. Merattic Hanpies for Knives, G. Ireland, 


mdon. 
16,015. Enornes, A. G. Mumford and A. Anthony, 


ndon. 

16 016. Batancep Suipe Vatves, G. W. Cisco, Man- 
chester. 

16,017. Tarottiine Devices for Cytinpers, G. W. 
Cisco, Manchester. 

16,018. Recuiatine Sreep of Bossins, L. Sunderland, 
Manchester. 

16,019. Mecnanism for OpeRatinc Fanicuts, H. T. 
Owens, Birmingham. 

16,020. Groovine Macuines, W. Walker, Nottingham. 


16,021. Brusuiye and Po.isnine Boots, 8. 8. jHaze- | 


land, Cornwall. 


16,022. Uppers of Surprers, Boots, &c., J. Redman, | 
Halif 


‘ax. 

16,023. Sprouts of Domestic Borter Fitvers, E. Hur- 
ley, Birmingham. i 

16.024. VentiLatinc Suips, C. Chambers and G. 
Quarrie, Birmingham. 

16,025. Measurninc the Surriy of Arr, 8S. Bunting, 
Dublin. 

16,026. Types and Biocks for Printine, T. C. Thomp- 
son, Manchester. 

16,027. Stereotyre Piates, J. H. Buxton, D. Braith- 
waite, and M. Smith. Manchester. 

16.028. Om Lamps, T. Carr and F. W. Jackson, 
Manchester. 

16,029. Sream 
Glasgow. 

16,030. Hutte and Pouisninc Grarn, J. W. Gordon, 
London. 

16,031. SHoemakers’ Toots for Lastixo, A. F. Randall, 
Northampton. 

16,032. Recutatixc Sreep of Stream Ewnoines, J. 

* Hewitt, Newton. 

16,033. Specracte Frames, H. Tansley, Brighton. 

16,034. Grinpinc Wuire Leap, Parnt, &c., H. Clark, 
London. 

16,035. VarnisHEs, 8. Challoner, London. 

16,036. Om. Stove Apparatus, F. Tyers and W. Shep- 
1ard, London. 

16,037. Gioves, J. Haines and A. Yates, London. 

16,038. Setr-actinc Storprinc Motions, W. Bradbury 
and J. Beason, London. 

16,039. WooL-compinc Macuines, J. and C. Crabtree, 


Sreerinc Gear, &c., J. Caldwell, 


London. 
16.040. Iron, A. G. Greenway and J. C. Stitt, 
Live 


16,041. Separators for Separatinc Hay, J. P. West, 
London. 

16,042. Stream Generators, J. Blake, Liverpool. 

16,043. ATracHinc Braces to Trousers, J. F. War- 
brick, London. 

16,044. Castors, W. Thomson, London. 

16,045. Door Knoxss, W. Thomson, London. 

16,046. Frames for MaGic-LANTERN S.ipes, F. Beau- 
champ, Essex. 

16,047. MaGneto-ELectric Raitway Sionaus, W. P. 
Thompson.—(The Penssylvania Steel Company, United 
States. 

16,048. Srorace Batrerizs, W. P. Thompson.—(C. H. 
Thompson, United States ) 

16,049. Ro_ter Mitts, W. P. Thompson.—(C. G. W. 


Kapler, Germany.) 
J. Neuhold and A. Pellis, 


16,050. LuBRICATORS, 
mdon. 

16,051. Dryinc Apparatus, C. Huelser.—(M. Reulah, 
Germany.) 

16,052. Roastinc Ovens, C. Huelser.—(M. Reuland, 
Germany.) 

16,053. Frre-proorinc Device, C. Huelser.—(4. Fen- 
ten, Germany.) 

16,054. Apparatus for Detivery of Evecrricity, C. 
Wells, London. 

16,055. PortaBLe Coryinc Presses, &c., A, Bloch, 

mdon. 

16 056. Preventinec the Innatation of Dust, W. H. 
Turner, London. 

16,057. Liquip Hyprocarpon Motor Enorves, H. 
Lindley and T. Browett, London. 

16,058. SHutrLe Guarps for Looms, G. Shepherd and 
G. H. Pilling, London. 

16,059. Locxine Cyc.es, T. W. Gilbert, London. 

16,060. Prrmans, W. R. Comings.—(A. Sorge, jun., 
United States.) 

16,061. Steet and Iron, H. J. Smith, Glasgow. 

16,062. Spacinc Macuines, H. R. Barnhurst, London. 

16,063. Automatic Sate and De.ivery of Goons, J. 
Steindecker, London. 

16,064. Vent and Sxot-orr Apparatus, J. Cosgreave 
and L. Morey, London. 

16,065. Sincie Trees, M. B. Kirker, London. 

16,066. Rai. Jornts, J. M. Price and B. Lightfoot, 
London. 

16,067. Stoppers for Bott.es, J. Pronzini, London. 

16,068. Soap Hotper, T. Stoward, London. 

16,069. Jomsinc Pranks, A. Erdmann, London. 

16,070. Curve TRANSYERER, A. Erdmann, London. 

— ee Irons, R. Haddan.—(J. Grino, 
pain. 

16,072. Rorary Enoines, R. Haddan.—(J. H. and H. 
H, Dow, United States ) 








16,073. Gas Burners, G. A, Walker, London. 

16,074. GeneRaTION of SteaM in Borers, C. E. Lyon 
and F. Broughton, London. 

16,075. FacttiraTinc Makinc-ue of Rattway TRAINS, 
E. A. Rawlence, London, 

16,076. Taps, R. W. Thomas London. 

16,077. Lirrinc Jacks, F. Tentschert and A, Stehlik, 
London. 

16.078, Furnaces for Heatina Steam Borvers, R. 
Marshall, London, 

16,079. Governors for Motive-power Enaines, W. 
Johnson, jun., London. 

16,080. Cuair and other Szarts, J. Compin, London. 
16,081. TREATING F)BRE-BEARING Pxants, 8. 8. Boyce 
and P. B. Steele, London. 
16,082. Kry-BOARD MusicaL F. A. 

Sommer, London. 


Tth November, 1888. 


16,088. ComptnaTion Pencii Protectors, SHARPENERS, 
Cases, and Erasers, J. Wetherilt, London. 

16,084. Automatic Recutator for Pumps, R. Dowson, 
J. Taylor, and E, Roberts, London. 

16,085. Connectinc Beer Enoines with Casks, G. 
White, Southsea. 

16,086, Teacuinc CaiLpRrEN the AvpHaset, A. Richard- 
son, Nelson-in-Marsden. 

16,087. MaNuFactvriIne Bricks, &c., R. 8. Bluck, 
Peterborough 

16,088. SHARPENING &c., H. A. Stuart, 
Bletchley. 

16,089. Boots, &c., for WALKING on the Water, C. W. 
Terry, Emsworth. 

16,090. Sicht-TesTING Apparatus, B. Green, London. 

16,091. Propeciinc Steam Vesse.s, H, C. Digman and 
J. B. Archer, Newcastle-on-Tyne. 

16,092. VELocIPEDE Sapp.es, W. H. Petford, Birming- 
ham, 

16,093. Formation of Orncanic Oxipes, J. G. Lorrain, 

ondon. 

16,094. Sarety Srop Gear for Steam Enornes, H. 
Whittaker, London. 
16,095. InpicatinG Seeep of Surps, F. Bosshardt.—(&. 
C. Sonnet and L, Leredde, France.) ¢ 
16,096. Prorectinc Herts of Boots, T. Bowen and J. 
E. Evans, Birmingham. 

16,097. INcuBaToRs, J. Gabb, Worcestershire. 

16,098. VentrLator for Hats, F. Richardson, London. 

16,099. Evecrricat. Switcues, C. M. Dorman and R. 
A. Smith, Manchester. 

16,100. Ractnc Rowrxna Boats, D. Powell, jun., 
London. 

16,101. Dossres of Looms for Weavine, A. Sowden, 

alifax. 

16,102. GARDEN Syrainces, H. Lucas and W. Rowley, 
London. 

16,103. TReEaTING AMMONIACAL Liquors, H. Ellison and 
G. E. Saville, Manchester. 

16,104. BaLtoons, J. Monteith, Glasgow. 

16,105. Propettixe Torrepogs, J. H. 8. 
London. 

16,106. SusmMERsION of TorPEDoes, J. H. 8. Bradley, 
London. 

16,107. BaL.oons Monteith, 
Glasgow. 

16,108. Battoons for PHotrocrarnic Purposes, J. 
Monteith, Glasgow. 

16,109. Setr-inpicaTinc Tarcets, J. Paterson, Glas- 


INSTRUMENTS, 


Razors, 


Bradley, 


for Sicnatuine, J. 


gow. 

16,110. Corser Fasteners, G. M. Cruikshank.—(M. 
Schiabacher, Germany.) 

16,111. Sipe Ports of Satine Sutps, &c., J. Fairlie, 
Glasgow. 

16,112. Pickers for Looms, J. Riley and J. T. Riley, 
London. 

16,113. Cement, P. Evans, Liverpool. 

16.114. Fountain Pens, J. Morris, London. 

16,115. Sprvwinc, Twistine, &c., Yarns, H. Priestman, 
Halifax. 

16,116. Metuop of Workixc Evectors, W. T. Hogg, 
London. 

16,117. SMoKkELESs GuNpowpeER, W. Budge, Launces- 
ton. 

16,118. Generation of Gas from O11, C, Brotherhood, 
Bristol. 

16,119. Penctt SHarrener for Note-pooxs, D, Samp- 
son, Dublin. 

16,120. Sares, F. E. Wilson and C. C. Walker, Birming- 
ham. 

16,121. Bopy Rotiers for Horses, D. and G. Power, 
London. 

16,122. Frrrincs of Bepsteaps, &c., T. Whittingham, 
Birmingham. 

16,123. Horse Gear, R. Bygott, jun , Crewe. 

16,124. SHevreninc Passencers on Omnipuses, A. 
Steinhardt and H. Robson, London. 

16,125. Feepinc Steam Borers, E, 
Metcalfe, London. 

16,126. Sanrrary Pipes, M. Woodward, London. 

16,127. Papvocks, J. Frakes, London. 

16,128. Letrers for Stons, R. F. Smith, London. 

16,129. Contact Makers of Evectricat ALarMs, J. E 

Lansard, London, 

16,130. Name Prates, &, P. J. Simoulin, jun., 
London. 

16,131. Stone Dresstnc Toot, A. McKechnie, Glasgow. 

16,132. Hicu-speep Pumps, W. P. O'Neill, London. 

16,133. New CoLtourino Matters, H. H. Leigh.—(X. G. 
Williams, United States.) 

16,134. Cane-suapinc Macainery, F. J. Ogden, 
London. 

16,135. Brushes, H. Wickel. London. 

16,136. OstracuLturE, L. Faléro, London. 

16.137. Can Covup.inos, A. Paul and 8. Ehrenwerth, 
Berlin. 

16,138. Svoar, E. Fahrig and H. E. Billing, London. 

16,139. Propuction of Ozone, E. Fahrig and H. E. 
Billing, London. 

16,140. Cuarcinc Seconpary Batteries, E. Tyer, 

mdon. 

16,141. Evecrric Contact Apparatus, E, Tyer, 
London. 

16,142. WasHinc Roapways and CLearine Snow, A. 
Hentschel, London. 

16,143. Weicninc Out Goops from Venicves, C. 
Grundy, London. 

16,144. Drittinc Macnives, J. 





Davies and J. 








and T. Connolly, 


ondon. 
16,145. Movtpinc Macnines, J. and T. Connolly, 

mdon. 
16,146. Evecrro-mepicaL Batreries, F. Moreton, 

London. 


16,147. Movine Toys, H. Stanning, London. 

16,148. Travetters of Braipinc Macuines, &c., 
F. E. A. Btische, London. 

16,149. KettLes, D. H. Shuttleworth-Brown, South 
Wimbledon. 

16,150. Friction Ciutcn, W. W. Horn.—(/. C. Potts, 
United States.) 

16,151. Measurine Fiuips, A. J. Boult.—(P. Kauw/fuss, 
Germany.) 

16,152. PortabLe Rerricerator, A. J. Boult.—(F. 
Bisson, France. 

16,153. Carryine Sipe-arms, A. J. Boult.—(A. Barley, 
Germany.) 

8th November, 1888, 


16,154. PortaBLE Oven, B. Dobbs, London. 
16,155. Domestic and other Fire-piaces, J. Thornton, 
London. 
16,156. Fisninc AppLiances, R. Price and H. A. Smith, 
Birmingham. 
og” eameiaeel of Packep Cocks, R. T. Baines, 
ondon. 
16,158. Preventina Escape of Gases in Guns, R, A, E. 
‘ott, London. 
16,159. FricTionaL Paste for Drivine Betts, J. Taylor, 
Manchester. 
—— Rewier Vatves for Cytinpers, &c., R. Baird, 
as 


gow. 
16,161. Wine Bins, W. Thompson, Stratford-upon- 


von. 
16,162. Stirreninc Wicks used in Lamps, J, D’Aeth, 
Folkestone. 





SELECTED AMERICAN PATENTS, 


From the United States’ Patent Opice Oficial Gazette, 


385,850. Macuine ror Makino Casks AND Barreis 
A. Dunbar, Guelph, Ontario, Canada. — Filed 
August Tth, 1886, 

Claim.—(1) In a ag mene | machine, the com. 
bination of two sliding trussing heads with a remov. 
able guide ring supported between said heads, sub. 
stantially as and for the purpose set forth. (2) Ina 
barrel-making hine, the bination of sliding 
trussing heads with a removable guide ring supported 
between said heads, a segment of said rin being 
hinged so as to open, substantially as described. (3) In 
a barrel-making machine, the combination of two 
trussing heads sliding in guides, one of said heads 
being pivotally mounted on its supporting standard 
so that it may be swung open to permit the barrel to 
be withdrawn, with means for advancing or retracting 
said heads toward and from one another, substantially 
as described. (4) In a barrel making machine, a trus- 
sing head having a bracket pivotted to its outer face 
and a tool spindle mounted in said bracket, substan. 
tially as and for the purpose set forth. (5) In a barrel. 
making machine, the combination of a trussing head 
having a bracket pivotted to its outer face and a tool 
spindle mounted in said bracket, with means for 
adjusting and holding said bracket in position on its 








pivot, substantially as and for the purpose set forth. 
(6) In a barrel-making machine, the combination of a 
guide ring, a series of spring bearers supported within 
said ring for holding the staves in position, and means 
for moving said bearers in or out, substantially as 
described. (7) In a barrel-making machine, the com- 
bination of a central shaft 10, discs 25 and 20, engaged 
by said shaft, curved arms 27 passing through holes in 
said discs, and stave bearers carried by said arms, 
substantially as and for the purpose set forth. (8) In 
a barrel-making machine, the combination of two 
trussing heads sliding in suitable guides on the frame 
of the machine, a guiding ring apes between 
said heads, and a revolving collapsible core within 
said ring, substantially as and for the purpose set 
forth. 
.887. Grapnornonic Taser, C. S. Taintes, Wash- 
ington, D.C.—Filed Aprit 8rd, 1888. 
Claim.—As an article of manufacture, a grapho- 
phonic tablet composed of a flat plate or disc of metal 





having a turned-up edge, and a layer of wax or a 
waxy composition thereon, substantially as described. 


,904. Sasu-Houper, RK. C. Boekler, Mankato, Minn. 
—Filed February 20th, 1888. 

Claim.—The combination, with the casing, of the 
dogs pivotted therein and comprising the cam heads 
projecting erg the casing, and the arms extend- 
ing from the said heads beyond the pivotal points of 

e dogs, the inner ends of said arms being close 
together and provided with the curved bearing sur- 


{ 385,904] 





faces MN, the springs arranged in the casing and 
acting on the cam s, and the lever comprising 
the s) pivotted in the casing and having a yoke 

ring on the curved surfaces MN of the inner ends 
of the arms of the dogs, and a handle projecting from 
said shaft, the said yoke and handle being at right 
angles to the said shaft, as set forth. 








Eprps’s Cocoa,—GRATEFUL aND ComrortinG.—"‘ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills, It is by the judicious 
use of such articles of diet that a constitution may 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is 4 
weak point. We may ee mf a fatal shaft by 
keeping ourselves well fortified with pare blood and a 
om nef nourished frame.” — Civil Service Gazette. 

e simply with boiling water or milk. Sold only 
in packets, by grocers, labelled—“‘ James Errs & Co. 
H pathic Chemists, London.” Also makers of 
Epps’s Afternoon Chocolate Essence.—[ADVT.] 
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EXPERIMENTAL DETERMINATIONS OF THE 
RESULTS OF THE WORKING OF A NEW 
FAN (CAPELL) AND THE CONSEQUENCES 
DEDUCED FROM THESE RESULTS. 


By Mons. H, Bocuet, Inspector-General of Mines, Paris. 
No, IL. 
Section III.—Tue Depression, 


20. The motor depression produced at the entry of the 
cylindrical tube placed before the inlet, and of the same 
diameter as the inlet, by the Capell fan on which I 
experimented, gave rise to the following observations :— 
(1) This depression was, on all points, sensibly propor- 
tional to the squares of the speed of revolution of the 
fan, but with adifferent proportioned coefficient according 
to the point of the section of the inlet tube—except when 
the tube was sealed up—when the coefficient of propor- 
tionality remained the same at all points. (2) At the places 
where the openings of the gauge tubes were fixed, that is 
to say, at 25 mm. from the actual entry of the cylindrical 
inlet tube, the water gauge, when the inlet tube was open, 
was smallest in the central part of the section of the 
cylindrical tube from the centre to one-half of its radius, 
from which point the water gauge increased rapidly 
according to the speed of rotation of the fan, so as to 
become always a little more than double its minimum 
value, reaching always its highest at 30 mm., about, from 
the periphery of the tube, and decreasing again very 
rapidly between this point and one about 20mm. from the 
same periphery, and so that it did not decrease again but 
very little, according to the speed of rotation, up to the 
actual periphery, an action which I explain by this con- 
sideration, viz., that the depression being produced by the 
rotation of the central fan! (turbine du ventilateur) ought 
to be the greatest, in the cylindrical space at the 
centre of the fan, at the outer edge of the central fan, 
where there is naturally the most immediate, and conse- 
quently the most rapid suction, and, as a result, at the 
periphery of the vena contracta, entering in the inlet tube 
with an inclination converging to a centre of its films of 
air near this periphery, because the air is drawn in from 
the outside not only before the entry itself but all round 
it, which, as a consequence, produces the contraction of 
the vein of air and some disturbances between it and the 
periphery. (3) When the inlet tube was stopped, the 
water gauge, then sensibly uniform in all points of the 
inlet tube for each speed of rotation of the fan, only 
varied with this s M as can be readily nie oe | 
This is what has been called the initial gauge ; and it 
came out in my experiments with the value and the ex- 
pression I have given to it on the table annexed. 

21. I determined the value of the mean depression at 
the entry of the cylindrical inlet tube. It is evidently 
not the arithmetical mean between the depressions at the 
different points of this entrance, but that corresponding 


to the expression— 
=32 [. m, 25 


*O, . 209. b 
.. *R 


I have traced the curves representing the values of 6,. 7, 
at the entrance of the inlet tube, corresponding to the 
different values of r from Om. to 0°25 m. for a certain 
number of speeds of rotation of the fan, after having cal- 
culated the ordinate of thesecurves by means of therepresen- 
tative curves of thedepression obtained asI said above(16c?). 
The surfaces they formed measured by the planimeter, 
and then multiplied by 32, gave me the wd of the 
true mean depression at the entry of the cylindrical 
inlet tube for different speeds of rotation of the fan, 
values of which I have traced the curves, which had 
their ordinates sensibly proportioned to the squares of the 
abscisse—that is to say, the mean depressions determined, 
as I have said, showed like all the local depressions, and, 
as naturally they would, proportional to the speed of 
rotation of the fan, with the proportional coefficient of a 
special character, which I have given in the table annexed, 
and also the initial depression, and the relation of the 
first to the second. 

22. I established that the curve of.the mean depression 
coincides sensibly with that of the depression at a distance 
from the periphery of the cylindrical inlet tube of one- 
third of its radius, or one-sixth of its diameter—test taken 
at 0°25 m. inside the inlet tube. It is at this point that 
we must take the water gauge to have the mean 
depression at least for the Capell fan with which 
I have experimented. If we take it nearer the 
centre of the tube, it is too low; if we take it 
further off it is too high—more or less—as far as the limit 
of the vena contracta, then from there to the periphery of 
the inlet tube, where there are disturbances. It becomes 
very rapidly too low, at least if it is not at the actual 
entry itself, where it increases right up to the periphery.* 
We can also deduce the depression at the centre—or at 
the half of the radius, where it is sensibly equal to that of 
the centre—by increasing it by its three-tenths, or of the 
highest depression, by diminishing it by three-tenths, or 
the minimum depression, which produces itself at a 
distance of about a quarter of the radius from the centre, 
by increasing it by ;44, or the maximum and the mini- 
mum depressions combined, by taking the half sum of 
them, a mean which ought to be the nearest to rigorous 
accuracy. The result of all is, at least in the Capell fan, 
on which I experimented (1), that all the local depressions 
are sensibly proportional to the squares of the speeds 
of rotation, (2) and the differing coefficients of this pro- 
portionality which my experiments have given me. 





5. r dr. 


Srcrion [V.—Votume or Arr EXHAUSTED BY THE INLET. 


23. In fans the depression varies only very slightly with 
the temperature and barometric pressure, but it is not so 
with the volume of air passed. That which does not vary, 


1 In the Capell fan, the central fan has a most powerful action in 
emptying the fan cylinder, and driving the air through the port holes, to 
be acted on by the second fan, rigidly fixed to and revolving with the 
central fan. 

2 This is easily explained by the skin friction of the inlet tube, 


which does not come in la: i 
the tniet tube thant e into play at the actual entry, but does so within 








or at least only in an insignificant way with temperature 
and pressure, is the mass, or the weight of the air ex- 
hausted ; or, again, its volume, if we like, but reduced to 
what it would be under a constant pressure and tempera- 
ture, or to freezing point, and 0°760m. of mercury, «e., the 
normal barometric pressure. As is customary, I have 
determined and given the volume, but remarking that 
what was given me directly by my experiments is the 
volume at a temperature which always remained between 
20 deg. and 30 deg.—Centigrade—and consequently at 
25 deg., about; and under a barometric pressure which 
was very little different from 0°760m. of mercury, and 
I reduced the volume to Odeg,, z.c., 32 deg. Fahrenheit, 
under this same pressure. 

24, To determime the volume (V) which was exhausted 
through the inlet of the fan, I used the formula— 


(e) V=/[R2er.V,copa. sr 


= an fr / 2903, - hy). 87. 


Which, for the reasons which I gave above for the esta- 
blishments of formulz (¢*) and (a*), can be written for 
my experiments made under the conditions I describe— 


~~ (025m. 
(1) Vase whet). e Ja kyr ee 


but it is here the volume per second. The custom being 
to give volume per minute (V), I write— 


(2) Vi = 1594 f""™ r J (8 — hy). Sr. 


This formula, by means of the operations which I have 
said above (21), and which I have besides applied in the 
same way in forming the curves y = 7 ,/§, — h, for the 
different speeds of rotation, and in measuring the surfaces 
included between r and o = 0°25m., let me know that the 
volume of air exhausted by the inlet was always propor- 
tional to the speed of rotation; and that its coefficient of 
proportionality x7/, when the inlet pipe is closed, comes 
out as I have given it in the table when the inlet tube is 
full open. The result from this is the relation I have 
ziven between the volume of air exhausted and the motor 
orce. 

25. Also the values of the formule of the longitudinal 
velocity—mean—of the entry of the air into the inlet 
tube, which I have also given. This mean longitudinal 
velocity, on account of the place where I was obliged to 
take in all the local longitudinal velocities of the air at 
its entrance into the inlet tube, that is to say, at 0°025m. 
of this entrance, inside it—on account of the insertion of 
the copper gauge tubes through the metal of the inlet 
tube—and in consequence of the vena contracta which is 
set up at this point, which causes the longitudinal 
velocity, become the greatest at 0°025m. from the 
periphery of the inlet tube, or at least nearly so, falls 
directly very rapidly to 0, and remains so—on an average, 
with fluctuations—in the last centimetre up to the 
periphery. This mean velocity—longitudinal—is a little 
more feeble than all the local mean speeds from the 
centre of the tube to 0°025m. of the periphery, where it 
is greatest, so that it is impossible to take it correctly 
with an anemometer, which would give always more or 
less than the reality. We could deduce it from the 
maximum longitudinal velocity, of which it is sensibly 
the two-thirds, if the maximum velocity did not exist too 
near the periphery of the tube to be taken by anemo- 
meter, but you can deduce it from the longitudinal 
velocity in the central portion of the inlet tube, which 
varies very little, to the half of the radius, It can be 
taken by the anemometer, and ought to be multiplied by 
a coefficient, which is 09m. to 0°025m.— interior 
measure—from the actual entrance of the inlet tube, but 
greater than 1 at the entry itself, without giving ita 
precise value, which I do not know, as I did not deter- 
mine it. 

26. To check results, and to guarantee the exactness of 
the values, I found, considering that the volume, or at 
least the weight, of the air which came out of the fan 
ought to be equal to that of the air which entered it—at 
the time that an established condition is set up in the fan 
—I wished to measure the weight of the air, or its 
volume reduced to 0 deg. Centigrade, 7.c., 32 deg. Fahren- 
heit, and to compare this volume to that entering by the 
inlet, also reduced to 0 deg. Centigrade, ze, 32 deg. 
Fahrenheit. 

27. To inform myself how matters stood at the exit of 
the air, I had placed upon the circumference of the fan, 
in three points of this cireumference—310mm. wide—one 
near the side frame in which the inlet was formed, 
another near the opposite frame, the third in the middle, 
between the two; four open tubes, each one leading to a 
water-gauge fixed upon my observation frame, each of 
the cubes , Fe itself fixed to a stay fastened immovably 
to the stay-bolts of the fan frame. At each of these 
three points one of the four tubes had its orifice perpen- 
dicular to the radius of the fan, and its tube in 
prolongation of this radius. Two others, opposite to each 
other, had their orifices parallel to this radius and 
perpendicular to the right angle of the circumference, to 
which they themselves were parallel. The fourth had its 
opening perpendicular to the three others, and was itself 
directed from this surface parallel to the tangent of 
rotation in the direction of the rotation of the fan. The 
four tubes were, in addition, placed so as not to alter in 
any marked degree the direction of the films of air passing 
out of the fan, but at the same time having their openings 
near enough to each other and the surface of the fan, so that 
the indications of the four linked water gauges should all 
four indicate at the same point of the exit of air on the 
circumference. The four water gauges corresponding to 
the four tubes, give as I have said above, 15, 16, 17—for 
the passage of the formula (a!) to the formula (a*) the 
indications h,, h., 3, and H, so that. you could deduce 
the depression (§, ), the velocity (V, ) of the departing air 
and the angle (@, ) of the film of air at each of the three 
points which I have indicated, so that V, cos, and on 





account of the circular form, these quantities ought to be 
sensibly the same upon the same circumference, and could 
scarcely vary, except with the position of this circum- 
ference between one side frame and theother. In conse- 
quence, and on account of considerations similar to those 
quoted above, for the establishment of the preceding 
formule, with the change of the sign k when it was in 
surpression—z.e. in pressure as opposed to vacuum, that 
which took place in some of the water gauges at the exit 
of the air—and in making as I said when / was greater 
than §—that which also happened sometimes—we ought 
to get for the expression of the volume of air coming out 
of the revolving fan 

(F) V, =e Df Vn. 80; 

D being diameter of the fan, 0°915m.; L its width, 
0'310m.; and V,,; the projection on the normal surfaceof the 
cylindrical age gees of the fan or upon the prolongation 
of the radius, of the velocity of the exit of the air ata 
point situated at the distance 7 from one of the two side 
frames, or from what was said above, for the establish- 
ment of the formula (5%). 


(9) Var= 9/22 ~ has 


hn1 being the indication of the water gauge corresponding 
to the tube which was in prolongation of the radius, and 
3, being the half sum of the two indications, in depres- 
sion, of the two tubes placed opposite each other parallel 
to the circumference of the cylindrical surface of the fan, 
so that 3, = the weight of a cubic metre of the air 
coming out of the point 7. The values of 3 being less at 
the exit than the inlet, I was able equally to adopt for 
3, the constant value of 1°20, and consequently write— 

(PX) V, =116 f™ J%& — har. dl 
and to calculate, by the same processes as above, the 
volume of air discharged at the different speeds of rotation 
of the fan. 

28. I thus found volumes area little greater than those 
obtained at the entrance of the inlet, at the same tempera- 
tures and barometric pressures. But considering that be- 
sides what is exhausted by the inlet, air is also exhausted by 
the fan between the fan itself and the side frames,and when 
I measured the volume in the same way as at the exit, with 
amore simple apparatus, I did not find the quantity quite 
equal to the excess, but it was verynear. Besides, it is quite 

ible that some air entered the fan elsewhere than by 
the inlet tube and the side frame; if tbe fittings are not 
absolutely air-tight, which was possible, and this little 
excess of air which could enter justifies the very feeble 
remaining difference. I think then that I may put down 
as almost correct, at least within one or two hundredths, 
the volume of air which I have shown in the table as 
exhausted through the inlet. 


Work PropvuceD IN THE AIR EXHAUSTED THROUGH THE 
INLET. 


29. Useful effect.—It is customary to calculate this work 
by multiplying the product of the air exhausted, as it is 
calculated, by the depression, also as calculated; but seeing 
that the depression and the velocity of the entering air 
varies from point to point of the entrance with r, I was 
not willing to calculate the work thus in taking for 
depression the mean depression, and for velocity the mean 
velocity; I preferred for great exactness to calculate the 
work directly by the formula («*) by means of processes 
analogous to those I have already indicated. 

30. With the depression §, taken at a sufficient number 
of suitable points in the section of the entrance of the 
inlet tube of the fan, under varied conditions of speed of 
the fan, and at the same time by means of the indication 
h, corresponding to the same points in the same circum- 
stances, indication and depression being obtained as I 
said above; I was able to determine the corresponding 
values of 

Ru iO en 
And by carrying them into ordinates having abscisse 
equal to the values of 7, I was able to trace the curves 
passing the extremities of these ordinates, so that I was 
able to measure with the planimeter the surfaces forming 
those curves, and which gave the values of 
fhe 3, nf 8 — hp. br 


values which multiplied by 25°3 gave me the work per 
second of the air entering the cylindrical inlet tube of 
the fan in every circumstance of rotation of the fan. 

31. This work placed in ordinates with abscisse equal 
to the speeds of rotation draws the representative curve 
of the work per second of the air entering the inlet tube. 
It is thus shown to be sensibly proportional to the cube 
of the speed of rotation, as to the motor force, but with a 
different coefficient of proportionality, and consequently 
at all speeds of rotation in a constant relation to the 
motor force which has produced it; and with the work of 
this force upon the axle of the fan in the same time, a 
relation which came out = 129 per cent. at 1°29, as [have 
shown it on the table of results. 

32. The figures which I found as I have described, and 
which I have shown on this table, compared with those 
obtained by the product of the volumes for second, multi- 
plied by the mean depressions corresponding, are less 
than these last, of which the mean relation to the motor 
work effected in the same unit of time comes out at 1°42 ; 
but, for the reason I have said, I prefer to adopt the 1°29 
which I obtained, which is certainly more exact. It is 
also in good agreement with that of the results of the 
experiments of the English engineer, Mr. D. K. Clark, 
and those of the young engineer of the Cail Company. It 
is, indeed, a little higher. However extraordinary the 
result appears, I think I can explain it. 


EXPLANATION OF RESULTS. 


33. This useful effect, which is the effect that it is usual 
to take as the useful effect of exhaust fans, is not their 
dynamic effect, which is the relation to the motor force of 
the excess of work of the air which is thrown off by the 
fan, to that of the air which is exhausted by it. It is 
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only this dynamic effect which cannot be superior to I, 
nor, indeed, equal to I. But as it is certain that, in the 
Capell fan on which I experimented, the work of the air 
entering by the inlet was superior to the motor force 
acting on the axle of this fan, it must, perforce, be superior 
to that of the air which comes out of it. It is absolutely 
necessary, then, as the English enginer, Mr. D. K. Clark, 
has said, that a portion of the vis viva of the air entering 
the fan is given up in it, and that this part of the vis viva 
acts inthe body of the fan as an auxiliary to the motor force. 
One can explain it byconsidering how things are acting in 
the fan. Theconvex faces of the first fan—the nearest to 
the centre—drive out the exhausted air, which, passing 
through the open ports in the cylinder between these 
first wings of the central fan and the second wings—the 
farthest from the centre—strikes the concave faces of the 
second set of wings, and, gliding along these faces, acts 
upon them as a motor force; while their convex faces, 
augmenting more or less directly this action, augments it, 
without doubt, indirectly by increasing the water gauge, 
and consequently the velocity of the air exhausted 
through the inlet and driven through the ports by the 
inner fan; and this result is produced because the wings 
are curved in the contrary sense to the rotation of the 
fan, while with fans of which the wings are curved in the 
same sense to the rotation-—e.g., the Guibal and Rettinger 
fans—this valuable effect is not produced. When fans 
are furnished with cases and suitable evasé chimneys, 
there is a very decided restoration of vis viva; but it 
is especially in the casing and in the chimney — 
that is to say, between fixed sides—where the resto- 
ration of vis viva is made, and cannot have any 
action so direct or so great to increase the rotation 
of the fan itself as is produced in the Capell fan. 
This is how it is explained that fans with wings curved 
the same way as the fan’s revolution, even if giving a 
larger volume of air than the Capell fan at the same speed 
of rotation, can only do so at the cost of a much greater 
motive power than is required for the Capell fan, in the 
interior of which there is produced a motor effect which 
adds itself to and comes in as an auxiliary to the 
external motor force and makes the Capell fan turn 
faster with equal motor force on the axle than other fans 
in which is not produced—at least in the same degree— 
this restitution of vis viva upon the concave face of the 
second fan, and this is how it is that the Capell fan pro- 
duces with equal motor force on the axle superior useful 
effects to those obtained by all other fans known at this 
date, even the very best. To prove in addition, and also 
to measure the restitution of vis viva made in the interior 
of the Capell fan and acting in it as auxiliary to the 
motor force, and also to establish incontestably that the 
method of determination that I employed—for the 
greatest exactitude that I could possibly reach—I wished 
= ae directly the work of the air coming out of 
the fan. 








NOTE ON THE LAWS OF STEAMSHIP PROPUL- 


By RoBERT MANSEL, Glasgow. 


I wovLp wish to express my gratification at the recent 
communication of your correspondent, “W. S., Liverpool,” 
“On Steamship Performance.” This gentleman has 
favoured me with several communications, which showed 
the great interest he took in the subject, and the ability 
which hecould bring to its discussion; and I had 
expressed to him my regret that he had not given his 
views more publicity. I, in the first place, thank him for, 
and heartily concur in, his commendation of the very 
accurate data of the Lepanto’s trials furnished by Major 
Soliani. It may, at the same time, be borne in mind: 
the trials made in this country are subject to great varia- 
tions in tidal drift, and must, necessarily, compare some- 
what unfavourably with trials, if made in calm weather, 
in the nigh tideless Mediterranean. The very errors 
which attach to these home experiments are, in fact, a 

roof of the perfect honesty with which the data have 
ee reported : the nature and amount of the corrections 
being exactly such as ought to arise from a known 
— cause, when not properly eliminated from the 
ata. 
Again, “W. 8.” calls attention to the ey of 


the 
graphical mode of determining the Log. N line. The 
algebraic mode of investigation is equally simple and 
suggestive, and, in many cases, may be found the more 
readily applicable. In particular, it readily shows how 
the various equations I have published are easily derivable 
the one from the other, and how that they can, at once, be 
referred to, and tested by progressive steam trial data. 
For example, take the fundamental equation, which is 
the symbolical form of that which I have named Proposi- 
tion I. This asserts: 
Log. (P + r p) = Log. f + (a — n) V. (a) 
T believe, even antecedent to the era of Euclid, mankind 
generally had come to repose confidence in the belief : 
when equals were added to equals, the resulting sums 
would also be equal. Hence, in conjunction with the 


foregoing expression for two equal things, we write this 
d? s d*s . . 
a . 
other, Log 31,010 Log 21,010 N, which, in the 


words of the poet, “nobody can deny,” and add their 
corresponding members together; we then obtain : 
d*s + @s wp 
31,010 N(P+~7rp) = Log. ai,o10 NS +@ n)V. (6) 
Now—unless gifted with a head of the block pattern— 
any one, who considers the nature and relation of these 
quantities, cannot fail to arrive at the conviction: the 
first member expresses the logarithm of the gross power 
developed by a compound steam engine, in which the 
diagram pressures are P and p at the piston speed, 
corresponding to N revolutions per minute. The first 
term of the second member, in like manner, is the power 
which would be absorbed in doing work upon a resisting 


Log. 





ressure flb., as compared with the motive pressures, 
P +r p)lb., upon the same engine, at the same piston 
speed. Hence, denoting this gross work and this resist- 
ing work by the symbols E and W, respectively, we may 
write (b) thus : 
Log. E = Log. W + (a — x) V, and consequently ; 
V a 1g. E — log WH (0) 
a-n 
Hence the proposition : 

In progressive trials of steam vessels, the speed of the 
vessel is, directly, as the ditference between the logarithms 
of the gross power, and of the power absorbed in over- 
coming resistance to the engine’s movement, that is to 
say, work done on Morin’s constant; and, inversely, as the 


natural tangent of the Log. J line. 


Again, from the original equation (a) it, as obviously 
follows: 
Log. (P + rp) — Log. rh (d) 
a-n 
so that, equally, we have this other proposition. In pro- 
gressive trials of steam vessels, the speed of the vessel 
is, directly, as the difference of the logarithms of the unit, 
_ pressures, and the logarithms of the pressure f (¢.e., 
forin’s constant), under which the pistons begin to move, 


V= 


and, inversely, as the natural tangent of the Log. x line. 


It will readily be seen tne Log. x line is exactly the 


same thing as the Log. (P + rp) line, and defined as 
follows:—P and 8 p being the unit diagram pressures, 
and r the ratio of the piston areas; at points in a speed 
axis, corresponding to the progressive speeds of the vessel, 
draw perpendiculars trad length to the logarithms of 
the unit piston pressures, referred to the high-pressure 
cylinder; that is to say, lay off, with any convenient scale, 
E 
N The 
ends of these will be found to range ina straight line, 
inclined to the axis at an angle, the value of whose 
natural tangent is the quantity (a@ — 2), or c, of our 
formulas, and its ordinate at the origin, the linear value 
of the quantity Log. f. Again, referring to equation ()), 
we see it may be written in the form— 

E d? s ‘ 

“ = hag _ 

Log. N Log. 31,010 4 +(a—n)V, 

or, in the notation of my last letter— 


Log. =C +eV 


the logarithmic values of —; or, of (P + rp). 





(e) 


And, according to my usual practice, allow me to illus- 
trate by an example; say, from the Admiralty trial data 
for H.M.S. Edinburgh, as follows :— 


Trial data of H.M.S.S, Edinburgh. 


oe Powers. Revolutions. Values. 

Vv E N Log. E Log. N 
15°99 .. ees. = Se 3°8296 . . 1°9407 
1196... 2537 62°32 3°4043 1°7946 

95. 1508 ae 3°1784 .. 1°7092 
810 .. 815 .. og ee 2°9112 1°6133 


The relation of these data is expressed by the formula :— 
Log. F = “7957 + "06835 V (f) 


Only : the following tidal drift corrections seem porn A ; 
The speed given as 11°96, should only be 11°91, while the 
last given as 8°10, is seriously erroneous, and ought only 
to be 7°35 knots. Thus, if the true speeds are: 





Multiplied by 
15°99 11°91 9°85 7°35 "06835 = a - n, 
elds : 
hich sub- 
(a-n)V.. .. .. = 1:0929 8141 «6733 sons tracted from 
values Log. E, 
Log. E .. .. .. = 3°8296 8°4048 8°1784 29112 
(Values of work 
Leaves, values Log. W= 2°7367 2°5902 2°5051 2°4089 4 done on Morin's 


constant. 
Again: the values of Log. W are equally derivable from 
equation (f/), as follows : 


ValueC .. .. .. = "7957 “7957 “7957 7057 {Tas the value of 
Log. N = 19407 17946 1°7092 1°6183 
Sum .. = 27364 25903 2°5049 2°4090 


as values for Log. W, the work done on Morin’s constant 
for the respective speeds; almost identical with the values 
by the foregoing method, which involves, and is satisfied 
by, the speeds as corrected, but would be discordant with 
the speeds said to have been observed. 

I am tempted to advance another excellent illustration 
furnished by a paddle vessel built by Messrs. Elder and 
Co., Glasgow. 


PS. Paris. 
eg Powers. Revolutions. a. 
v E N (P+r p) 
18°41 1030 85°00 .. .. .. 78°56 
12°20 716 31°50 56°84 
11°06 497 27°00 46°01 
7°93 ee . 24°57 
The relation existing between these elements is: 
Log. © = 2986 + ‘0873 V. Or taking N over to the 
right side: 


Log. E. = (2986 + Log. N) + °0873 V. 

The part within the brackets is the Log. work done on 
Morin’s constant; or, (‘2986 + Log. N)= Log. sion fN= 
Log. W. 

By a foregoing proposition ; since, 

Log. E — Log. W _ y. Let us find the values of V 








"0873 

from the engineering data :— 
ValueC .. .. = ‘2086 2986 2086 -2986 
Add Log.N .. = 175441 174908 174314 1-2524 
Sum, or Log. W = 1°8424 1°7969 17300 1°5510 
Values, Log. E = 3°0125 20549 26964 2°2480 


jz of these 
Differences .. = 11701 1°0580 0664 °6020 pr sng by 0873, 
ves— 
Values of V = 13°40 12°12 11°07 7°93 
Observed values = 13°41 12°20 11°06 7°93 
( Again, these 
Differences .. = —‘Ol - "08 +01 “00 a multiplied 
y 





; , which,subtracted 
(a-n)= 0878 yields= 1°1608 170580 = 9064 00284 6 1, . z 
Since, Log. * = 14687 13566 1°2450 “9906 
Leaves differences= "2089 "2986 “2986 “2083 { es wie 


which verifies the entire calculation ; and, since, in “ Paris” 
d*s 
Log. sy~ayq = —1°6033. 
8: 21,010 ’ 
then, 
12 
Log. f = C — Log. si,016 = 2986 — (—1°6033) = “6953, 


and f = 4958 lb.; that is to say, close upon 5 1b., a very 
usual and average value for paddle-vessels built by Mr, 
Robert Napier, with whom Mr. John Elder was long an 
employé. As a final proof of the accuracy of this value of 
Log. (P + rp) — Log. f Vv 

a-n sie 
To calculate, as in the foregoing case, the speed of the 
vessel from the engineering data: we have— 


J, let us apply the formule 


Values Log. P + rp = 18666 1°7547 1°6629 = 1°3904 
» Logs = 6953 6953 6953 6958 
ys oe > ae which, divided 
Differences e» = 11713 1°0594 “9676 6951, by ‘0873, the 
\ ratio, 
Or values,V  .. = 18°41 12°13 11°08 7°96 
Observed values = 13°41 12°20 11°06 7°98 
Differences - = +00 - 07 + 02 +°03 


Obviously, very small, and quite within the limits of 
unavoidable errors of observation and calculation. 








NEW RAILWAYS IN THE COUNTY KERRY. 


Wirutn the last month the construction of two railways of great 
importance to the County Kerry have been commenced, viz., the 
Headford and Kenmare Railway,and the Tralee and Dingle Light 
Railway. Both are being carried out by Mr. Robert Worthington, 
contractor, of Dublin, who has come greatly to the front as a 
railway contractor in Ireland within the past ten years. The 
former line is made on the Irish —5ft. 3in.—gauge, and begins 
with a junction with the G. S. and W. Railway at Headford, 
and extends to Kenmare, a distance of about fifteen miles. It 
passes through a district of singular beauty, especially near the 
Kenmare end, and will, no doubt, be much patronised by tour- 
ists. It will serve a large district about Kenmare, Sneem, 
Castletown, &c., which is at present quite cut off from railway 
communication, and is expected to assist in developing the 
fishing industry in that district. The Tralee and Dingle Rail- 
way is about forty miles long, and is being constructed on a 
3ft. gauge. It is one of these lines authorised by a provisional 
order issuing from the Lord Lieutenant, who derives his 
authority in this respect from certain Tramway Acts. The ruling 
gradient, as laid down on the deposited maps, is 1 in 30, of 
which there are nearly four miles altogether. Of grades steeper 
than 1 in 50 there are about twelve miles. The sharpest curve 
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NEW RAILWAYS IN THE COUNTY KERRY. 


proposed is three chains, and of curves as sharp as ten chains 
there are a considerable number, but not of very great length. 
These facts will readily present to the professional mind a 
country of great roughness and difficulty, which it is, un- 
doubtedly. For the greater part of its length it is to be laid 
along the side of the public road, upon which it will be laid in 
the ordinary way with sleepers and ballast, and occupying a 
part of the public road, which will, consequently, not be capable 
of being used by ordinary vehicles, Fortunately for the pro- 
moters there is as a rule sufficient waste at either side of the 
running way of the road to accommodate the railway, so that 
but little expense will have to be undergone to acquire land. 
The speed is limited to twenty-five miles per hour, which maxi- 
mum could scarcely be attained to for any distance, considering 
the character of the line. The maximum weight on a pair of 
wheels is limited to eight tons. The line is promoted by the 
ratepayers, who give a guarantee on £120,000 at the rate of 
four per cent., of which the Treasury gives back two per cent., or 
one-half, whatever amount is paid, provided the maximum 
amount does not exceed two per cent, and there seems to be, 
consequently, very good security for investors. The line will 
be of the greatest benefit to the district through which it runs. 
Dingle, the terminus, is fully thirty miles from the nearest 
railway station, and there is a large district to the west beyond 
Dingle of more than 100 square miles, which, as will appear 
from an examination of the map of Ireland, is cut off from 
communication with the mainland, except through the narrow 
neck between the mountains and the sea, in which Dingle is 





situated, This district is famous for its fisheries, of which the 
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mackerel is the principal, most of the people in the peninsula 
in which Dingle is situated gaining their livelihood partly or 
altogether from fishing. There is no doubt but that the 
greatest benefit will accrue to the fisheries, farmers, and, in 
fact, the whole community in the district, from these most 
necessary works. 








COMPOUND TANK ENGINE. 





Our supplement this week illustrates in section and sectional 
plan, Mr. Worsdell’s compound goods tank engine, North- 
Eastern Railway. Of this engine we published an external view 
in our impression for October 26th. The accompanying 
engraving gives an end section of the same engine. Complete 
particulars, with dimensions, will be found on p. 350. 








A CONICAL DRUM WINDLASS. 


THE windlass represented by the annexed engraving is a 
modification of the differential windlass, On the surface of the 


a 








conical drum, A, a helical spiral groove is cut, in which the 
lifting cable runs. On turning the drum by means of the 





handle a, the rope d is rolled up while the rope c is unrolled, 






so that as the drum makes a revolution the weight mounts in 
quantity H equal to 
2rom - 2ryr 

2 > 
r, and r, designating the radii of two consecutive parts of the 
groove. If this difference be represented by d,, the following 
formula, H = nd 27, gives the height of lift of the load when 
the number of coils of the cable is n. 

The force, P, which must be developed in order to raise the 
weight Q is—deduction being made for friction—-given by the 
following formule :— 

Q fies 
2 \"2 
a 


i= 


") _ On d, 
“ie 
The drum, being given the value of a,can be estimated so as to 


P = 


vary the rotation 4 within considerable limits by modifying 


according to requirement the number, n, of coils of the rope. 

Designating by m the total number of spires of the drum, 
the handle of the windlass may be turned a number of times 
represented by (m — n), until the rope has passed to the side of 
the windlass at the oppusite extremity. The total height of 
the elevation of the load is then H = (m-n)nd,7. An 
ordinary differential windlass, able, with a force P applied to 
the extremity of a lever a, to raise the weight Q after (m — n) 
rotations to the total height H, should have a length somewhat 
greater than that of the windlass we have just described. The 
excess of length should be 2(m — n) — m, or of m - 2n in 
thicknesses of rope.—Centralblatt der Bauerwaltung. 








DOUSE’S AUTOMATIC FIRE-CHECK. 





SEVERAL fire-preventing or fire-checking apparatuses have 
recently been brought out, and among them is that represented 
by the accompanying engravings. It is one of simple and 
readily applied character and form, and as an automatic and 
trustworthy fire-check it has received very high praise. The 
principle of the invention is the employment in vessels A, Fig. 1, 
containing a quantity of water with alkali in solution, and placed 
near the ceilings of buildings to be protected, of an internal glass 
vessel B, filled with an acidulated liquid, which at a proper 
time is caused to produce carbonic acid gaz by mixture with 
the contents of the vessel A. The formation of this gas gives 
rise to pressure which forces the contents of the vessel A 
out through the tubes M by way of the sprinklers N, shown 


under Fig. 1. The sprinklers are of such a form that they very 
completely scatter an effective spray of water, which with the 
resulting gas acts very quickly in extinguishing or checking a 
fire. Wherea fire is not put completely out, it is so far ex- 
| tinguished that ordinary and always available further water 
| supply may be brought to bear. 


| Fig. | 

















The vessels A, Fig. 1, are of a plain or ornamental character 
and are distributed about a room or factory at such distances 
apart, and of such a size, as may appear desirable for each case. 
They are all connected, as shown in the diagram Fig. 2, in pairs 
or singly, to a thermostat of the kind shown in Fig. 3, the 
latter being set to make contact at a given maximum high 
temperature ; a fire in any apartment quickly does this, and, by 














the connection shown in Figs. 1 and 2, a device is acted 
upon which allows the acid and alkali to mix; the water 
is immediately driven out of the vessel and sprinkled 
over the fire. At the same moment a circuit is com 
pleted with an electro-magnet shown in Fig. 4, and the 
magnets attract the armature and catch which ordinarily 
support the valve shown in the bend in the gas-pipe in Fig. 4. 
This valve is held in its place against the resistance of a spring 
so long as the fire-check is not necessary, but immediately upon 
the rise of temperature in any apartment, the sprinklers of that 
apartment, and only that one, are put into action, and at the 
same moment the gas is shut off at its entrance into the build- 
ing, thus preventing danger and further fire from that source. 


Fig. 4 
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The whole of the apparatus has been carefully thought out, 
and is finding much favour. It is made by the Douse’s Patent 
Fire-check Company, of Gresham-street, by whom it has been 
frequently shown in action in a large wooden building containing 
shavings and wood on the floor, which have been set on fire for 
the purpose. As shown in Fig. 2, the wires connecting the 
battery and the sprinklers may be brought to the outside of the 
building, and thus operated by anyone who sees smoke or 
flame. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Spain: Trade of Bilbao in 1887.—British shipping entering 
Bilbao last year amounted to 2,536,942 tons, an increase of 
674,512 tons, or 36 per cent. over 1886, and formed 76 per cent. 
of the whole. The principal articles of import here are coal 
and coke, the former—}} British—increased by 10,558 tons or 
8 per cent., and the latter—#} British—by 85,326 tons or 
92 per cent. The exportation of ore last year amounted to 
4,170,422 tons, an increase of 1,010,375 tons, or 32 per cent. over 
the previous year, the largest amount reached. The average 
price of the two qualities of iron, known as Campanil and 
Rubio, was during 1887 f.o.b. at Bilbao from 7s. 6d. to 8s. 
for the former and 7s. for the latter. British tonnage carried 
the largest proportion of the mineral traffic of the port, viz., to 
the United Kingdom 96 per cent., Belgium 75 per cent., United 
States 65 per cent., Holland 36 per cent., France 6 per cent. 
Three establishments export pig iron from here. The Altos 
Hornos Company has three blast furnaces, producing on the 
average 1800 tons a week, and export only the quantity pro- 
duced in excess of their own requirements. To make one ton of 
pig iron requires from 17 to 18 ewt. of coke. The San Francisco 
Company has four blast furnaces with thirteen Whitwell 
heaters. The pig iron produced amounts to 1200 tons a week, 
requiring from 19 to 20 ewt. of coke to the ton. The 
Vizcaya Company possesses two blast furnaces—Cockerill 
system—producing 1200 tons of pig iron a week, requiring 
about 18 cwt. of coke per ton. In 1887 the exportation of pig 
iron from these works increased by 76,368 tons, or 1784 per cent. 
Of this amount ,’) went to Italy, ;; to France, ;'5 to Russia. 
The above three works formed a syndicate for the sale of pig 
iron in Spain, but the association broke up in February last 
through the Vizcaya Company producing in excess. The 
exportation of pig iron will probably fall off through producers 
not being able to compete in foreign markets—-Italy excepted— 
and through the home demand, Bilbao pig iron having already 
driven out the English. The attention of producers is now 
more particularly directed towards implanting and promoting 
in the country various metallurgical industries. The quantity 
of pig iron produced here is shown in the following analysis of 
seven specimens from the Altos Hornos and Vizcaya companies. 


Altos Hornos Pig Iron. 


No. of specimen. Carbon. Manganese. |ilica. Phosphorus.| Sulphur. 














3°69 








1 1°66 | 2°63 0-033 0-082 
Average of 2-6 2°852 0°906 «|| 1°65 0-031 0-151 
7 2°10 0-20 | 0°70 0-030 | = 0°230 
Vizcaya Pig Iron. 
No. of specimen. | Manganese. Silica. Phosphorus. Sulphur. 
: 4 1°60—2°20) r § 0°015—0-025 
1 1°10 1 2°20—3-00 f 0-040 1. 0°025—0-040 
Average of 2-0. 0°ss 1°13 0-039 0-061 
7 0°60 0°30 0-035 0-140 
downwards. 








The Altos Hornos Company, established in the year 1885, 
employed for the first time in Spain the process for making 
Bessemer steel, principally in the shape of rails. The plant 
leaves nuthing to be desired, and was constructed under the 
direction of English engineers. The works are now busily 
engaged for home supply, and already rule the home market. 
During 1887 the company was also putting up new appliances 
for making steel plates hy the Siemens-Martin process. The 
Vizcaya Company is erecting plant fora similar purpose, and 
for at least half the coke required at their works, and is also 
erecting works for the manufacture of galvanised buckets, 
sheets, tin-plates, &c., a new industry in Spain. It is doubtful 
whether, in spite of the duties protecting this industry, it will 
be able to compete with English manufactures. The Spanish 
Government has called for tenders for the construction of three 
cruisers, on the understanding that preference would be given to 
local shipbuilding yards, foreign or native. The offers are three 
from the Bilbao ironworks, two English, and one French. 
Without waiting for the decision, an English company, the 
Naval Construction and Armament Company, has commenced 
the construction of a shipyard close to the Altos Hornos Works, 
relying on the support of sume Spanish firms, and expecting to 
obtain orders for cargo, mail, and passenger boats from the 
steam navigation companies in Spain. From the many new 
lines of railway, the animation of different industries, and the 
general satisfactory prospects, there appears to be a good field 
for British enterprise here. Except mining, all industries in 
the Basque provinces are exempt from taxation, and foreigners 
enjoy the same immunities, privileges, &c., as natives. Many of 
the frontier mines in the districts of Galdames, Gallarta, and 
Seummorostro, hitherto contributing largely to the exportation 
of ore, are becoming exhausted, and probably will be 
worked out in a few years. As they decline, rich 
mines in the adjoining Sopuerto district will be developed. 
Extensive preparations are being made for their working and 
the shipment of the ore vid Castro, Puvena, or Bilbaoluir. The 
most favoured project of several is to bring the Santander 
Railway to Bilbao vid Trucios, through the Sopuerto Valley— 
twelve miles—and join the Deputacion Railway. If the scheme 
does not succeed, capitalists and mine owners of the district 
purpose to make this railway by a private company, and in 
anticipation some mine dealers are getting hold of mining 
properties. Capitalists should be on their guard, and satisfy 
themselves through trustworthy sources as to the real owner- 
ship, importance, and value of any mining property offered for 
sale. The works for the construction of a port outside the bar 
are to be commenced according to the plans, and under the 
direction of the engineer of the port, Don Evaristo de Churruca, 
The port, though not so spacious as those proposed by Sir John 
Coode and Mr. C. Vignoles, will be one of the finest commercial 
and naval ports in the world, and a harbour of refuge for the 
whole of the Cantabrian coast. A breakwater is to be made from 
the south-western coast, starting at a point 2025 yards from the 
old signal tower of Portugalete, running in a north-westerly 
direction 1039 yards, then turning at an angle of 160 deg. for a 
distance of 547 yards. From Begona Rocks, on the north- 
eastern side, a counter breakwater is to proceed in a W.S.W. 
direction for 1172 yards. The entrance will be between the 
breakwater and counter-breakwater, face towards the north-east, 
be 2000ft. wide, and have a depth of water at low neap 
tides of from 39ft. 6in. to 49ft. The available space for 
mooring purposes, &c., will be 1540 acres on each side, and the 
estimated cost of the works is £1,200,000, to provide which the 
Spanish Government has sanctioned a duty of 24d. per ton on 
iron ore exported, and granted an annual subvention of £10,000 
for twelve years, the remainder being made up by the local 
municipalities and provincial deputations. This work once 
achieved, the future of Bilbao will be no longer dependent on 
the mineral trade. Apart from being the sole port of refuge on 
the entire coast, it may be anticipated that Bilbao will absorb a 





large proportion of the foreign trade of the Peninsula in transit, 

and become a port of call for the various Transatlantic steamers. 
| Spain has of late years progressed in a remarkable and steady 

manner. Chambers of Commerce have been established in the 
| principal places, and have contributed greatly to the development 
of trade. 

United States trade of Portland, Oregon, in 1887.—Merchants 
generally report a large increase of business during the year, 
and that their sales rose 20 per cent. Imports decreased by 
£68,292, or 42 per cent., owing to the loss of the transit tea 
trade, which now goes by the Canadian Pacific Railway. British 
imports increased by £17,327, or 51} per cent., and 
the proportion of the whole rose from 204 to 54? per cent., 
though British shipping employed in the foreign trade decreased 
by £42,010, or 32 per cent.; steel, forms 90 per cent. of the 
whole, a very satisfactory amount. 
or 22 per cent.; and the average value rose from lls. 1d. to 
12s. 94d. per ton. Of the quantity imported, 1205 tons came 
from Great Britain; 2071 tons from British Columbia, and 
16,203 tons from Australia. Of Cardiff coke, 567 tons were 
imported ; there is an opening for this article for smelting 
purposes, and the consumption is likely to increase. 
prices of coal averaged, English and Scotch, 30s. to 32s. per ton; 
cannel coal, 36s.; Australian, from Sydney, 24s.; from New- 
castle, 28s. per ton. Pig iron increased by 116 tons, or 334 per 
cent., and the value rose from £2 7s. 9d. to £3 1s. 6d, per ton. 
There were no stocks in hand at the end of the year, the Oregon 
Iron and Stee] Company not having produced any during 1887, 
Tin and terne plates increased by 441 tons, or 67 per cent.; 
while the value decreased from £14 to £12 18s. 8d. per ton. 

















End View 


HYDRAULIC BALANCE LIFT, COLUMBUS 


Prices averaged about 19s. per ton for BV grades of coke. 
The aggregate capital of houses doing business here is given at 
£10,800,000 ; the hands employed in the various manufacturing 
enterprises increased by 610, or 22 per cent.; and the value of 
manufactured produce increased by £98,260, or 45 per cent. 
The Oregon Iron and Steel Company is increasing its capacity 
for smelting to an output of 50 tons per day, and is erecting 
plant for casting water pipes. It is also intended to engage in 
the manufacture of bar iron and steel, the iron mines being close 
at hand, also everything necessary for their operation. The 
capacity and capital of the works for the smelting and treat- 
ment of ores has been increased, but operations have been 
retarded on account of the excessive railway charges on ores 
from the mining districts. In no other year has there been so 
much development work carried on in the northern districts of 
Idako, Oregon, and Washington territory. The mining 
counties of Oregon are Coos, Curry, Jackson, and Josephine, 
Douglas in Southern Oregon, Backer, Grant, and Union, 
in Eastern Oregon. Idako is pre-eminently the richest 
centre of the mining interests of the North-West, and the 
mines of the Coeur d’Alene, in the northern section of the 
territory, are proving enormously rich—principally in silver— 
though comparatively little developed. The gold, silver, and 
lead mines of Northern Idaho are estimated to yield £693,400 
in the year. The product of Oregon mines was £114,000, 
though little attention has been given to the valuable deposits 
of the baser metals and coal known to exist in the State. The 
Oregon Pacific Company has done a good deal of work on their 
line running eastward. If funds are forthcoming, the line 
should be far on its way to Baise City, Idaho, an objective point, 
during the next year. Over 1300 miles of branch lines are 
projected by the Oregon Railway and Navigation Company ; but 
it may be many years before some of them are constructed. 
On the improvement of the Columbia and Williamette rivers 
between Portland and the sea over £80,000 have been spent up 
to the close of the fiscal year, with the object of affording a 
ship channel 20ft. deep at low water, by contraction and shore 
protection works at four bars and shoal places between Astoria 
and Portland. St. Helen’s Dyke was extended 1010ft. On the 
great work of improvement at the mouth of the Columbia 
River £26,290 had been spent. A jetty is to be built of beach 
and stone, beginning at Fort Stevens, and running to a point 





three miles south of Cape Hancock, 2700ft. of which has been 
constructed. It is expected by this means to secure a direct 


Coal decreased by 5442 tons, | 


Market | 








Sectional Elevation 
Details of Balancing Accumulators. 


| The pressure in the 


‘stable and wide channel, 30ft. deep, at low water. A high 
tide brush and stone jetty is being built on the south side of 
the entrance to Yaquina Bay, with shore protection to close a 
rock-obstructed channel, for the purpose of providing a central 
free channel not less than 12ft. deep at mean low water, the 
rise of the tide being 7ft. lin. Nearly 3000ft. of this 
jetty has been completed. At Coquille a half-tide jetty or 
deflecting dyke, 3000ft. long, of which 2030ft. has been tinished, 
is being built from the left bank, with the object of affording a 
channel 10ft. deep through the former North Cape. A similar 
jetty is being built at Coos Bay, to be 2400ft. long, running from 
Fossil Point to Coos Head, and given a channel 14ft deep at 
mean low-water. Last Congress not having appropriated any 
additional funds for the above work, there was but little done 
during 1887, 











HYDRAULIC LIFT, COLUMBUS MONUMENT, 


On the 31st of May last a large monument at Barcelona, 
in commemoration of Christopher Columbus, was inaugu- 
rated by the Queen of Spain. An engraving of the monu- 
ment, from a photograph taken before the removal of the 
novel staging, is given on page 434. The foundation and 
lower parts of the structure are of stone, the upper por- 
tion or column is made of cast iron cylinders bolted to- 
| gether with internal flanges. The statue of Columbus on the 
top is solid bronze, and weighs nearly fourteen tons, In the 
interior of the column a hydraulic lift has been fitted by Messrs. 
Joseph Richmond and Co., London. The lift has a total travel 
of 134ft., and is constructed 
on their hydraulic balanced 
and compensating principle, 
the motive power employed 
being a 6-horse power Otto 
gas engine. It will no 
doubt interest our readers 
to know the general condi- 
tions under which this lift 
was erected. The stipu- 
lated requirements of the 
Corporation of Barcelona 
as regards this lift required 
considerable attention on 
the part of the constructors, 
as several important features 
had to be observed beside 
the all-important one of cost. 
The principal requirements 
were as follows :—“ The lift 
to be on the direct-acting 
hydraulic principle, and 
arranged so that the ram is 
always in compression. No 
overhead balance gear will 
be entertained. The total 
travel between landings, 
134ft. The load will consist 
of six passengers, The 
whole of the mechanism 
employed to be arranged in- 
side the vaults under the 
base of the column. The 
lift to be set up in working 
order within six months of 
date of order, under penalty.” 
Messrs. Richmond and Co. 
at once condemned the idea 
of a direct-acting ram all in 
one piece, as it would have 
necessitated boring a well 


some 140ft. deep; and 
taking into consideration 
that the monument was 


erected on a hard quartz 
rock, and that the sea level 
was only 12ft. below the sur- 
face, the necessary boring 
could not have been carried 
out in the stipulated time. 
The plan decided upon was 
to make the lift ram in four 
telescopic sections, the ad- 
vantage of which is at once apparent. A well only one-quarter 
the depth wou!d be requisite, and each section of the ram 
would have a crosshead on its upper end, fitting between the 
guides fixed to the column. The ram would thus be supported 
at four equi-distant points in its length when fully extended, 
and therefore great stability would be attained and vibration 
greatly reduced, ; . 
Next came the difficulty of arranging a hydreulic balance in 
the vaults, the largest of which were 18ft. by 8ft. by 18ft. 
high. These dimensions only admit of an &ft. stroke to 
the balance. The arrangement shown on the accompanying 
drawings was eventually arrived at and passed. It will be noticed 
on reference to the drawings that the balancing accumulators 
are in two groups of four each. The capacity of these eight 
cylinders is slightly in excess of the capacity of the lift cylinder. 
The fluid contained in the lift cylinder simply circulates to and 
fro, between it and the balancing accumulators, as the lift travels 
up and down. These accumulators are loaded s0 as to just 
counterbalance the weight of the lift, ram, and cage. The rams 
of the balancing accumulators are coupled to another ram and 
cylinder, called the compensator, by means of strong chains, the 
breaking strain of which is seventy-two tons each. The com- 
pensator is actuated by pressure from a storage accumulator, 
and acts as follows :—On reference to the drawings it will be 
seen that the chains coupled to the rams of balancing accumula 
tors are attached to spiral drums or cams on the compensator. 
Side by side, on the same spindles with these drums, are two 
| other drums, which have two concentric peripheries. These 
drums are coupled by chains to a crosshead on the compensator 
| ram. When pressure is applied to the ram of the compensator 
| it will pull on the chains coupled to the rams of the balancing 
accumulators and pull the same down with a gradually increas- 
ing force owing to the increasing leverage obtained by the spiral 
| drums. This increasing power will necessarily cause a gradually 
| increasing pressure per square inch in the lift cylinder, and 
| thus compensate for the loss due to the varying immersion of 
| the ram in the lift cylinder, which in this instance amounts to 
| a difference of 501b. per square inch, as measured by a gauge. 
lift cylinder at starting is 125 1b. per 
; square inch, and when at the top 175lb. per square 
inch. The actual amount of water required for each stroke of 
the lift is that displaced by the compensator ram only. The 
storage accumulator is loaded to a pressure of 550 1b. per square 


MONUMENT. 


inch, and this drives the lift at 80ft. to 100ft. per minute, 
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according to the number of passengers in it. In the event of 
any of the chains breaking, a self-acting brake valve is provided 
between the lift and the balancing accumulators, so that the lift 
could not descend at an accelerated speed, i 

Perfect compensation for the varying immersion of the ram 
in the lift cylinder is obtained by this arrangement, as in the 
whole travel of 134ft. a perfectly uniform speed is attained 
throughout—a substantial feature—as hydraulic lifts in general 
invariably move more slowly as they reach the top level 
even in heights of 60ft. to 70ft. The compensating balance is 
covered by the 1887 patent of Mr. C. F. Archer, by whom the 
whole of the machinery has been designed and arranged. This 
is, we believe, the first instance of a telescopic lift fitted with a 
hydraulic compensating balance. This lift was included in the 
exbibits at the Barcelona Exhibition, and has been awarded the 
gold medal. The architect to the monument is Signor Don 
Cayetano Buigas, and that of the scaffold builder, Signor Don 
Juan Torras. 





ILLUSTRATIONS OF THE USE OF THEORY IN 
THE WORK OF THE ENGINEER, 
By Proressor Unwin, F.R.S. 
(Continued from page 420.) 


WHEN we turn from the workman class to that other class whose 
function is to do the thinking, the case is widely different. I do 
not speak of the chiefs of the profession of engineering, who are 
responsible for the carrying out of works asa whole. They find a 
place for themselves by force of character, or genius, and after 
years of experience in more subordinate positions, Between them 
and the workman class are the young engineers, for whom regular 
and systematic technical instruction in the strictest sense is needed, 
und it is through these that advanced scientific teaching may come 
to have a real and powerful influence on the maintenance of our 
mechanical superiority, and so on the welfare of the country, and 
of every class in it, It was, and to a great extent is, the custom 
for a young engineer to spend three or five or more years in the 
aan: acquiring band skill like an artisan. Along with this 
he has the opportunity of seeing how work is carried on, and 
understanding engineering tools and appliances, But, however 
good a school for the workman, the shop is a most imperfect 
school for the engineer. The value of acquiring handicraft skill in 
the case of the engineer is easily overrated, and the long time 
spent in the workshop involves in one direction a good deal of 
loss. During years at the bench much of school knowledge of 
science and mathematics disappears. 

Here I return to a point in which, I venture to think, Lord 
Armstrong a little underrates the need of college training for 
engineers. He recognises that it is the class of young engineers 
who have to do the thinking in engineering works who will benefit 
most by college training, but he thinks that even they may get on 
without it with the aid of books. That is quite true, no doubt, 
but yet no one who has not had, as most of us older engineers had, 
to get all their theoretical training from books, can realise how 
very difficult a process that is, and how much determination is 
wanted before any really difficult theory is mastered. There is 
plenty of information in books which lies useless to those who 
most need it, partly because they do not know where to find it, 
partly because, without some help or direction, they are unable to 
understand it when they do find it. Besides this, and more im- 
portant than this, isthe fact that it is not the specific solution of 
specitic and clearly stated problems which is the only use of 
scientific knowledge to theengineer. The scientific engineer thinks 
rightly where the problem is not specific, and does not admit of 
direct solution. e foresees and provides for requirements 
which are not obvious at first sight, and has the key to facts 
which, to an untrained mind, would appear insignificant, and be 
passed over without notice. 

There are two ways in which a technical college and engineers in 
practice might work together with mutual advantage. Engineers 
might, without interfering with the apprenticeship system, give 
facilities to apprentices to make use | the college so that the 
workshop training might be supplemented by scientific training. 
They might also give some small advantages to young men 
who have had a technical training at that difficult point in 
their career at which they first enter on practical life. Whena 
young man comes to them, inexperienced, it is true, but with a 
good theoretical knowledge of engineering, and quite capable 
of being commercially useful, they ought not to expect him to 
place himself on the same level as a boy just leaving school. Engi- 
neers who open their works to engineering apprentices—I am not 
now speaking of artisan apprentices—have in some degree a 
responsibility for their future career, and they must recognise that 
they do not, at present, quite fulfil adequately their engagements. 
The practical education in the workshops is secured, but its 
necessary complement, the theoretical education, is provided for 
very inadequately indeed. If in any way we could attain a system 
in which the theoretical education went on puri passu with the 
practical education, and that without sensible interference with 
the ordinary apprenticeship, it would be a good thing. Engineers 
ought, I think, to welcome anything which relieved them from 
feeling that their apprentices had to trust for one-half their 
education to chance; and were in that respect unavoid- 
ably, while in the workshop, neglected. Now it appears to 
me that engineers might, without sensible harm to the rules of the 
workshop, spare engineer apprentices for one day a week to attend 
a course of instruction in college. It is too much to expect that 
young men working all day should be able to give up their evenings 
to hard study, and, even if they have energy enough to do some 
work after shop hours, evening instruction is too scrappy and dis- 
jointed todo much good. But instruction carried on systematically 
through one clear day a week would be much more valuable. I 
believe even the workshop work would gain from the break in what 
is necessarily, in its early stages, a very monotonous employment ; 
and engineers would find themselves repaid a hundred-fold in 
— a supply of more competent assistants to carry on their 
work, 

The questions of trade depression and foreign competition have 
been mixed up, perhaps not altogether advantageously, with that 
of technical education. The causes of both are complex, and he 
who bases an argument for technical education on the assumptions 
that trade depression is due to foreign competition, and that 
foreign competition is due to the better technical training of the 
foreign workman, lays himself open to plausible, if not powerful 
retorts. Let us concede, for argument’s sake, to the vigorous, and 
in many respects, well-informed opp ts of technical education, 
who write able letters in THE ENGINEER, that ‘‘ when quality is set 
against quality, no matter whether it is a machine or a pocket-knife, 
we are always able to produce the better and cheaper, or as cheap an 
article, even when cheap wages, long hours, and the ever-boasted 
better educated workman are said to be against us. Even this 
vigorous opponent will admit that in thirty years Germany has 
made an enormous stride towards becoming in mechanical and 
structural engineeering the equal of ourselves. We started earlier, 
have had the bulk of the engineering work of the world to do, are 
richer, and bappily have been free from the military tax, and the 
interruption of war, which has so seriously impeded industrial 
development abroad. Yet at the end of thirty years the difference 
between us has greatly diminished. Further, technical education 
may not have enabled the Germans to beat us as yet. Can anyone 
doubt that German industrial development would have been less 
rapid if she had not had her technical schools? At any rate, Ger- 
mans don’t seem to think that technical education is a mistake. Is 
the correspondent in THE ENGINEER sure that at present we can do 
any work of engineering as well as the Germans, equally sure that 








years hence, when the —_ of Reuleaux, and Glashof, and Zeuner, 
and Winkler have reached the higher positions in their profession, 
we shall be equally a match for them ? 

Bridge building.—1 cannot speak of the importance of theory in 
the work of the engineer at this time without thinking of a very 
remarkable and interesting paper! by one of the most distinguished 
of American bridge builders, which at first sight seems to throw 
doubt on any reliance on theory in practical engineering. One 
would on this side of the Atlantic have been a little disposed to 
say that if in any Yaa of the work of the engineer theory had 
proved a useful guide, it was in the building of iron girder bridges. 
Almost every improvement of design had been an attempt to con- 
form more closely to conditions imposed by scientific reasoning, 
and it would be strange if it were not so, for an iron railway 
bridge is, amongst all structures, that in which the conditions of 
loading are best known, and the quality of the material used 
most carefullyascertained. No builder of a bridge of largespan would 
have found bis task a possible one without the help theory afforded 
him. Mr, Thompson’s paper is based on a fact, however, so remark- 
abie that it almost justifies a pessimistic view if no kind of explana- 
tion can be given. Hehas found that during ten years no less than 
250 American iron bridges have completely broken down, sometimes 
the failure involving serious and fatal accidents, We have no such 
alarming record in this country, and one would have wished fuller 

rticulars of the failures than Mr. Thomson gives. It appears that 
in two-fifths of the cases the cause of failure is uncertain ; and in 
one-fourth of the cases the accident was due to derailment of the 
train, which, striking some principal member of the bridge, caused 
itsfailure. Now Mr. Thomson may be right that an English rivetted 
bridge would carry a derailed train better than an American bridge. 
If it is so we may rejoice without too much pluming ourselves on 
our greater foresight. Because I don’t think we generally take 
account of stresses due to a derailed locomotive in designing our 
bridges. Atany rate, I think the blame of an accident of that 
kind must be shared by the permanent-way engineer and the 
engineer responsible for the carriage axles, and not solely attributed 
to the bridge designers, too great trust in applied mechanics. 
But there are specific points in Mr. Thomson’s paper to which | 
should like to refer, as illustrating the relation of theory and prac- 
tice. It is always from an adverse critic that we learn most, and 
Mr. Thomson in this paper plays the réle of adverse critic of 
theory, although I have no doubt he is far too scientific himself to 
mean his criticisms to be taken quite as literally as he puts them. 
First of all, Mr. Thomson discusses the prime cause of one-fourth 
of the accidents—the failure of axles causing derailment. He 

,0ints out that American axles are normally loaded to a stress of 

15,000 1b. per square inch, or say 64 tons per square inch. As the 
stress in an axle is reversed at each revolution, the range of stress 
to which the outside fibres of the axle are subjected is 13 tons per 
square inch. Now, Mr. Thomson next quotes a very interesting fact. 
He says that a number of axles which had done a record of 95,000 
miles, or as I count made about 60,000,000 revolutions, were carefully 
tested at the Watertown Arsenal, and according to laboratory tests, 
the iron was uninjured, On the other hand, merely practical and 
unscientific tests by a falling weight showed that all axles were so 
seriously injured aftertwo years’ service that they usually broke after 
two blows. Mr. Thomson uses this result to throw doubt on the value 
of laboratory or scientific testing, and asks the question, ‘‘ What can 
the laboratory tests teach us regarding the pathology of axles!” 
Now it is really not quite fair that Mr. Thomson should totally 
ignore the purely laboratory experiments of Wohler, published as 
long ago as 1871, which showed that no iron could be trusted 
permanently with a stress of 64 tons constantly reversed. At 
any rate, that with a range of stress little greater than this, all 
bars broke with a limited number of repetitions of loading. 
Wohler showed exactly how to make the proper laboratory experi- 
ment on the endurance of the iron of such axles. Laboratory 
experiments like Wohler’s have been carried on continuously 
during twenty years, and we are at last getting to understand 
what Wohler’s striking facts meant. It is to extremely refined 
laboratory researches at Munich that we know something of tbe 
cause why a varying maximum limit of stress must be adopted for 
different cases in which the range of stress varies continually. I 
venture to say that the laboratory results are quite in accordance 
with practical experience. 


I have had scme opportunities lately of trying whether in 
ordinary laboratory tests we could detect any symptom of the 
fatigue due to long repetition of loading in old material. I am 
not quite sure that simple tension testing is appropriate to detect 
fatigue. But it has appeared to me that in old material, with suffi- 
ciently refined laboratory measurements, one does notice this fact. 
The elastic limit of the old material is exceptionally low, and not 
widely different from the stresses to which the material has been 
subjected. So far as I can judge from Mr. Thomson’s account, 
American engineers have too much ignored the scientific know- 
ledge we have of the endurance of railway axles, and I object to 
this state of things being made into an argument against too much 
trust in science. Another of Mr. Thomson’s cases is specifically 
brought forward as an example of the error in relying on mere 
mechanics, A bridge of 215ft. span fell seven years after erection, 
causing a serious accident. Mr. Thomson says that the designer 
sank in the quicksand formula, 

Stress per diagram 
Unit stress 
Mr. Thomson gives no clear account of why the bridge fell. He 
says it was probably due to overloading. If that is the case, 
surely it was the data given the designer, not hisapplied mechanics 
or bis quicksand formula, which led to the catastrophe. Or perhaps 
it may have been the same neglect of the knowledge we have of the 
0 sad limits of stress. Any way, I should like to see what would 
appen to bridges, the designer of which paid no attention to the 
so-called quicksand formula. I look for more conclusive cases, but 
1 cannot find them. There is one case not described in any careful 
report, but in a paragraph clipped from a newspaper. This is 
called a case of a cow, and the newspaper writer suggests that the 
cow swung its tail against a post when the train was passing over. 
Really this is like the old apocryphal story of Poncelet’s bridge, 
which broke down because a shower of rain fell during the testing. 
Of course one does not doubt Mr. Thomson’s experienced judgment 
that the questions of the best type, the limiting stress, the proper 
allowances for loading in American bridges require reconsideration. 
Only one must not take too literally his view, meant probably half 
humorously, that American bridges fail because they are built too 
scientifically. Read, however, Mr. Thomson’s paper carefully, 
and I am sure you will profit by it. 


(To be continued. ) 
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AUSTRALIAN ENGINEERING NOTES. 


THE dispute in the Newcastle district amongst the miners is 
further off a settlement than ever. The miners are evidently 
determined to leave no stone unturned in stopping strangers from 
working at the pit banks. On several occasions labourers have 
been got to fill wagons from the coal on bank, and have been so 
far intimidated by the men as to cease work. Ata meeting of the 
various lodges the men drew up the following resolution :—‘‘ That 
for every 6ft. seam the hewing rate be 4s, 2d. a ton; from 6ft. to 
5ft. seams, 64d. per inch per ton extra; below 5ft., ld. per ton 
extra, besides the working refuse rates. It has transpired that the 
masters have not accepted this rate. The managers of the asso- 
ciated collieries have issued a list showing the average rate of pay 
and hours worked by the men.” 


Return showing work done and average earnings of the miners 
at the associated pits, as published by the secretary of the Masters’ 





1 “American Bridge Failures,” Engineering, September 14th, 1888. 





Association, the working time being from six to seven hours a 
day. The following include the totals and averages for five weeks: 
The A. A. Company— 


Number Days Total No. Amount : 
Date of pay. of pit of miners’ paid to — 
miners, worked. days. miners. asia aie 
1888, £ ad s d 
July 21 to Aug. 25 556... 86} .. 18,745 ..9,720 910 .. 11 4°45 
William Turnbull, Coiliery Manager. 
Wallsend Comyany-- 
July 21 to Aug. 25 720 88 .. 25,887 ..15,477 2 0.. 11 1h 
J.T. Neilson, Colliery Manager. 
Lambton Colliery--- 
July 21 to Aug. 25 318 .. 28} .. 8,986 ..5,78718 7..12 9 
F. D. Metcalfe, Acting Manager. 
Minmi Colliery — 
duly 21 to Aug. 25 325... 33 .. 10,918 ..6,31719 9 .11 8 
Arch, Gardiner, Colliery Manager. 
Co-vperative Colliery— 
July 2i to Aug. 25 325... 37 .. 11,152 ..6,487 6 1 ll 761 
Jas. Fletcher, jun., Colliery Manager. 
Stocton Colliery— 
July 12to Aug. 25 212... 35 .. 6,683 ..4,512 5 2.. 18 6} 
Richard Thomas, Culliery Manager. 
Burwood Colliery— 
July 21 to Aug. 25 245 .. 35 .. 17,939 ..4,820 6 2..12 2 


W. B. Pendleton, Colliery Manager. 
Hetton Colliery— 

July 2ito Aug. 25 75 .. 34) .. 2408 ..1,308 3 6... 11 7} 
William Thornton, Colliery Manager. 
Newcastle Coal Mining Company — 

July 21 to Aug. 25 310... 82, 8902 ..4.91417 6..10 11} 
Alex. Ross, jun., Colliery Manager. 
New Lambton Colliery — 

July 21 to Aug. 25 117 .. 29h... 3,291f 1,872 6 6 .. 11 4 
James Thomas, Colliery Manager, 
Ferndale Colliery — 

Feb, 18 to Mar. 31 52... 83... 1,655 ..1,026 011 ..12 43 
dames Powell, Colliery Mauager. 

It is reported that seven of the non-associated mines are about 
to start work, arrangements having been come to, while the asso- 
ciated mines are contemplating starting with outside labour. Great 
disturbance is feared, the places being guarded by the police and 
permanent artillery. The miners are being strongly supported by 
numerous trades unions and associations throughout the country. 

It is only quite recently that a crisis was imminent in shipping 
circles, owing to the attitude adopted by the Seamen’s Union, for 
the expulsion of Chinese on the San Francisco line of steamers, 
together with some technical points on the number of men 
employed on board. In the dispute prior to this, the federated 
bodies followed an unprecedented line of action by attempting to 
enter into active competition with their former employers with the 
endeavour to drive them out of the trade. When workmen are in 
such a position as to be able to enter into open competition with 
their masters, it shows a very unstable state of commercial activity. 
At the commencement of the shearing season the men in this 
union went out on strike, and for a time caused disturbance. The 
strike was speedily settled, and, I believe, was in the men’s favour. 

The men in connection with the Ironmoulders’ Association of 
Victoria have been out on strike for a considerable time, for an 
advancement of ls. per day; these men also have been contem- 
plating the advisability of starting a co-operative works in opposi- 
tion to the masters, A dispute has also been caused amongst the 
carpenters, threatening to lead to a strike. 

An amalgamation has been completed between two of the largest 
wool warehouses in Melbourne and Sydney, viz., R. Goldsbrough 
and Co., and Mort and Co. The increased shares that this com- 
pany now propose issuing will increase its subscribed capital to 
£6,000,000 sterling. At an extraordinary meeting of the share- 
holders, the chairman reported that the business done during the 
last season by these two companies represented 137,800 bales, out 
of a total of 374,000 sold in Australia, and in addition to this they 
shipped about 30,000 bales. The business done by the two firms 
amounted to more than one-sixth of the entire annual export of 
Australia, the total sales last season amounting to about £8,000,000 
in value. 

The colliers of the Mount Kembla mines in the southern district 
have received an advance of 124 per cent. since the strike has been 
on in the Newcastle district. The miners in the western district 
are also agitating fora rise owing to the monopoly the mines now 
have. Itisa significant fact that while the masters are open for 
the greatest publicity in their action over the strike, the miners 
persist in objecting to reporters being allowed to teke notes at the 
conferences, Public opinion is being expressed by this action, 
that the men have not such legitimate reasons as they would 
endeavour to make the public believe. 

It is being continually enforced by experienced colonists that the 
only means of maintaining an efficient water supply in the interior 
of this country will be by the making of artesian wells. When 
the results of a rainless season causes the ruin of numbers of 
squatters, and distress amongst other classes, besides the enormous 
mortality amongst the sheep, it is almost impossible to believe that 
reliance will be placed upon the erratic weather for the entire supply 
of water, particularly when it has been repeatedly proved that water 
can be found at almost any part of the country if sufficient depth 
is bored. In Queensland boring operations have been successfully 
carried out in arid districts where the prevalent idea was that no 
water could be obtained. In several places the discovery of water 
has been the obvious cause of making thriving districts, which 
otherwise could not have been populated. Concerning the efforts 
made in shallow boring, Mr. W. G. Cox, C.E., says, ‘‘I am still, 
as you are aware I have been for years, a strong advocate of 
shallow boring for water. In a large section of the country deep 
borings, for many reasons, are not practicable ; and the latter have 
proved, and are daily proving, of great service and are universally 
practicable.” The above is mentioned when referring toa bore 
that has just been successfully accomplished at Beaudesert, water 
being struck at a depth of 140ft. in carboniferous shale, the water 
rising to 60ft. in the bore ; this case being the twenty-sixth in Mr. 
Cox’s practice where successful borings have been made under a 
depth of 150ft. from the surface. Up to the 1st September the rain- 
fall at Sydney for the current year had been only 11-043in., against 
an average of 34°354in. for thirty years from January Ist to July 
3lst. Up to the present date, this year is the driest on record. 

Concerning the conservation of water, a series of articles have 
lately appeared in the Sydney Press from Mr. Bennett, a gentle- 
man who has made this question a special study since 1862. He 
says: “The result of my observations has been to confirm my 
unalterable belief, first established in 1862, that the only unfail- 
ing water supply for these parched and arid districts was to be 
found in artesian wells. . . . . A very singular feature of 
these districts—Central Australia—is what are erroneously called 
dry lakes—erroneously, because they are not lakes at all, 
except when they are filled by unusually high floods from the 
main rivers, when, on the flood subsiding, they speedily run dry. 
The soil on these plains consists usually of two kinds—one a red 
hard loam constituting the salt-bush plain, the rest a black rich 
soil, very friable and porous, and is generally known as Myall flat. 
These flats never hold water, it percolates through the soil like a 
sieve.” He further mentions that from experiments made, he has 
invariably found that the Myall flats rest on a sandy bottom, and 
that the ben places are generally found in the centre of a plain, 
where he invariably found the strata firmer. 








Roya. INstTITUTION.—The next course of Christmas Lectures 
adapted toa juvenile auditory will be given by Professor Dewar, 
F.R.S., the subject being ‘‘Clouds and Cloudland.” They will begin 
on December 27th. During the recess the staircases leading from 
the gallery of the theatre have been considerably altered in order 
to facilitate more speedy egress, 
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ARCHERS HYDRAULIC BALANCE LIFT, THE COLUMBUS MONUMENT 


MESSRS, J. RICLIMOND AND CO., LONDON, ENGINEERS. 


(dur duxripticn see page 428.) 
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HORIZONTAL UNDERGROUND PUMPING ENGINES. 


MESSRS. HULME AND LUND, MANCHESTER, ENGINEERS, 
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LETTERS TO THE EDITOR. 
We do not hold oursel msible for the opini 
[We nay ho i opinions of our 


THE GREAT WESTERN SHIP CANAL, UPHILL BAY TO THE 
ESTUARY OF THE EXE, 

Sir, —In soliciting the further co-operation and support of those 
of your readers whose interests would be advanced by the construc- 
tion of this maritime waterway, I beg to inform you that the 
ery were desirous of lodging a Bill in the present session, 

ut finding the time at their disposal too short for the preliminary 
work, it has been decided to defer the matter until next year. 

Although this is not the first time that I have directed public 
attention to the project, on the present occasion it has only been 
partially brought into notice. At an early date, however, I hope 
to submit a detailed statement of the advantages that would result 
from the ship canal; viewing it not only in its commercial and 
financial aspects, but also in its importance as a national and 
philanthropic enterprise. 

You will be aware that it is intended to make the proposed 
independent harbour at Brean Down the northern entrance to the 
Great-Western Canal, in substitution of the harbour at Stolford, 
originally contemplated in my scheme. The Brean Down Harbour 
will utilise the natural inlet of Uphill Bay, and its adoption for the 
purposes of the canal would, with the enlargement and improve- 
ment of Exe Bight for the southern harbour, secure deep water 
refuge havens, already half formed and accessible at all states of 
the tide; and the voyage between the Bristol and English channels 
would thus be greatly facilitated; practical seafaring men, mer- 
chants and shipownersin London, South Wales, and elsewhere, being 
of opinion that such harbours, combined with few lockage delays, 
are essential to the successful competition of the canal both with 
the passage round Land’s End and the railway transit to the south 
coast vid the Severn Tunnel, ani I believe these conditions will be 
found attainable by the route I have suggested. F, A. OWEN. 

27, John-street, Bedford-row, W.C., 

November 15th. 


BREAN DOWN HARBOUR, 


Srr,—Will you allow me to bring to the notice of your readers, 
and to the public interested in engineering, the proposed revival of 
the scheme for constructing a deep-water harbour in the Bristol 
Channel, at the extremity of Brean Down, adjacent to Weston-super- 
Mare, and directly opposite Cardiff and the Welsh coalfields. As 
you are aware, all the harbours in the Bristol Channel at the 
present time are tidal, and very great inconvenience, as well as 
danger, arise to the shipping in those districts from the want of 
safe and regular access to the Welsh ports at low-water. Brean 
Down isa promontory composed entirely of limestone rock, running 
out into the Channel for a mile and a-half in the direction of the 
Island of Steep Holme, and thus affords on its north-eastern side 
a secure shelter for vessels from the gales prevalent from the 
south-west. 

The proposal for constructing a harbour accessible thus to vessels 
at all states of the tide was carried successfully and without oppo- 
sition through Parliament in 1861-62, while the Bristol and Exeter 
Railway Company—now the Great Western—covenanted, con- 
currently with the harbour being made, to make at its own costa 
short branch line from the harbour quay to its main line at 
Bleaden. After the Act for the harbour was obtained, an able and 
enterprising contractor, Mr. Chaplin, having entire faith in the 
merits and value of the undertaking, agreed to construct the 
harbour at his own expense and take payment in the shares of the 
company, which were consequently never issued. After com- 
mencing the works, and expending a considerable sum of money, 
Mr. Chaplin was accidentally shot by his own solicitor, who 
happened to be dining with him at Uphill, near the site of the pro- 
posed harbour, while the latter was carelessly handling a revolver 
which he did not know to be loaded. This misfortune suspended 
the operation of the works, which were never resumed by the 
representatives of the deceased. 

Messrs. Lawson and Pugh, engineers, of Stroud, Gloucestershire, 
are now promoting the revival of the scheme, and have made every 
preparation for proceeding with it in Parliament next session. 
There is a proposal also to construct docks at Uphill in connection 
with the harbour; but it has been thought advisable to postpone 
that portion of the entire scheme, and to ask Parliament at first 
for powers to construct the harbour only. 

Capitalists on the other side of the Atlantic are interested in the 
undertaking, as the transit from Brean Down to New York is 
expected to be made in a shorter time than from any other English 
port; while, at the same time, the distance to London is materially 
less than from Milford Haven, Liverpool, or Plymouth. 

London, November 16th. J. E. EaRDLEY WILMOT. 





CENTRIFUGAL PUMPS. 


your issue of the 9th inst., from Messrs. J. and H. Gwynne, 
asserting that our centrifugal pumping engine, as illustrated and 
described in your journal of the 26th ultimo, is copied from their 
catalogues, In reply to your invitation to explain the ‘‘apparent 
catward resemblance,” we beg to state as follows :— 

We believe that Messrs. Gwynne claim that their pump is 
** protected by three patents.” If this be so, and Messrs. Gwynne 
sincerely believe that our pump is a ‘‘copy” of theirs, then surely 
their remedy lies in an action against us for piracy or infringement 
of their patents. For we conceive it a practical impossibility to 
‘‘copy” such a simple machine as a centrifugal pump which is so 
thoroughly protected by patents, without infringing one or the 
other. Sir, we deny that ours is a copy of Messrs. Gwynne’s, and 
to support this we hand you drawings of the two pumps that you 
may see wherein they differ. 

tespecting Messrs. Gwynne’s ill-considered assertion that our 
engine is a “‘copy of the design which they have worked to for 
—, and which they illustrate in their catalogue of 1887, it will 


e noticed that Messrs. Gwynne omit to state definitely how long | 


they have been working to this design. 
particular design previous to April, 1883 ? 

As the engine in question was not designed by Mr. Gwynne, will 
he show his sense of fair play by acknowledging in THE ENGINEER 
the real designer? Do Messrs, Gwynne mean to imply by their letter 
that we owe the high efficiency of our pumping engiae to its being 
a copy of theirs? If so, we hasten to undeceive them by the 
assurance that, had we copied their pump, we should have realised 
no better results than have been obtained by them. 

Tos. H. WILLIAMS AND Co. 
11, Queen Victoria-street, London, E.C., 
November 13th. 


Did they work to this 





DYNAMICAL TERMINOLOGY. 


Sir,—At the risk of exciting still further the witty sarcasms of 
“®, TI.” by taking them too seriously, I must beg leave to point out 
what perhaps should have been mentioned before, that the new 
terms prem by the Committee of the British Association were 
derived from Greek roots, with the intention that they should be 
adopted as cosmopolitan units by all civilised nations, French, 
German, American, &c., and should thus rank with the erg, ohm, 
volt, amjére, knot, &c., in universal acceptance. Thus the word 
kine is derived from xwéw, the Greek verb ‘“‘to move”; bole from 
Bédos, meaning the same as our word throw ; barad, from the same 
source as the word barometer, and so on. Provided “, 11.” will 
restrict his “‘ingeenewity” to inventing words which will secure 
cosmopolitan acceptance, he will find plenty of work cut out for 
him, and his efforts will secure appreciation. 

Your article on ‘‘ Dynamical Terminology” is very useful in 








pointing out the indispensable nature of these new units and 
names for electrical purposes ; but I venture to submit that they 
are not beneath the notice of the practical engineer, in view of the 
impending struggle between the British and the metric units. 
Should the kilogramme and the metre secure the victory over the 
und and the foot in America, as well as on the Continent, it will 
come necessary for our engineers, to retain the foreign trade, 
to adopt the metric units, so that the discussion on their rival 
merits is not entirely of academical interest, and a knowledge of 
the metric system stands in usefulness on the same footing as the 
knowledge of the French language. But in order to correspond 
with the foot and the pound, the engineer will select the metre 
and the kilogramme, not the centimetre and the gramme of the 
physicist and electrician. With the second as the universal 
unit of time, the corresponding terminology for the associated 
system of derived absolute units has still to be constructed, 
so that ‘‘, 11.” can find plenty of work to be usefully em- 
ployed upon. Names, however, already exist for the absolute 
unit of work and of power in this system, in Mr. Preece’s work, 
the joule for the unit of work, ten million ergs, and in the watt as 
the unit of power, performing ten million ergs or one joule per 
second ; one horse-power being about 746 watts. We still want, 
however, words to express the units of velocity, force, momentum, 
and pressure in this system corresponding to the C.G.S. units of 
the kine, dyne, bole, and barad; and afterwards, perhaps, a word 
for the unit of acceleration, corresponding to Mr. Lock’s word celo ; 
but more than these are not wanted for some time to come, so that 
‘*@, T1.”, unless in jest, will do well to confine his attention to them. 
As new ideas arise new words require to be invented for their 
expression. Two hundred years ago the trigonometrical names for 
the sine, cosine, tangent, &c., were struggling into use, against the 
opposition of the geometrical purists. No language is created per- 
fect for all pu es, but grows with the necessity of the expression 
of ideas, Wit increasing civilisation new words require to be 
coined, while some old words drop out of use, from becoming 
happily obsolete. A, G, GREENHILL, 
Voolwich, November 20th. 





ENERGY. 

Sir,—After Mr. Dewar's latest effusion he might very fairly be 
left to himself. To prevent misconception, however, I will add a 
few remarks. He has fallen into an error, a grievous error, and of 
such a nature as to abundantly prove that his acquaintance with 
the thermodynamics of gases is very limited. I stated some time 
back that the “energy or capacity of a pound of air for doing work is 
slightly increased by a reduction in its pressure, provided the tem- 
perature be unaltered.” This statement Mr. Dewar flatly contra- 
dicted. I was surprised that a writer who affects to lay down the 
law so peremptorily should so commit himself, and wrote to 
inquire whether he ‘‘really meant it.” In his reply he repeated 
his contradiction, and added a false proposition of his own, couched 
in such terms as no writer making any pretence to accuracy should 
use. I then furnished a simple demonstration of the truth of my 
proposition, which requi no knowledge of mathematics to 
follow, and, to illustrate the matter further, showed that in the 
case of a “ perfect gas,” the energy is independent of the pressure 
if the initial temperature be constant, and varies directly with 
that temperature. He now, with a most amazing simplicity—I 
prefer to be charitable, and look at it in that light—affects to 
apply the equations I gave relating to a “perfect” gas to an im- 
perfect and compound gas, viz., air, thus exhibiting as clearly as 
possible that he is ignorant that no known gases are really 
*“‘ perfect.” Air is cooled by free expansion simply because 
it is not a “perfect gas.” The heat which apparently disappears 
is, of course, not destroyed, but converted into more obscure forms 
of energy. I cannot employ my time in teaching the elements of 
thermo-dynamics, else I could in the case of certain gases for 
which the actual relations between pressure, volume, and tem- 
perature have been ascertained to a fair approximation, not only 
prove that the energy is actually increased by a reduction of pres- 
sure, but how much that increase of energy amounts to numerically. 

The first sentence of the third section of his letter may well be 

ssed over. He is also again most unhappy in his quotations. 

ankine’s statement that ‘‘a moving body while being retarded 
performs work” is a fairly just one, but is miles away from the 
point. The nature of force, 1 repeat again, is to generate motion, 
and force is measured by the quantity of motion or momentum 
which it generates in unit of time. When a moving body does 
work, so to speak, it does not generate motion, but simply transfers 
it, since exactly the same amount of momentum that it commu- 
nicates to the moved body or bodies is lost by itself. True work is 
the product of force by the distance through which it acts, and 
when a moving body does work there must be a force exerted 
through a distance, but it is never the ‘‘ force of inertia.” Struggle 
as he may, he cannot show that inertia, which is essentially a 
pussive resistance, can, with any consistency with modern definitions, 
be considered to possess any quality having the nature of force. 

‘* Centrifugal,” in the last line but one of my letter of the 9th, 


2 x . | should, of course, be ‘‘ centripetal,” and “top,” in the ninth line 
£1r,—We thank you for drawing our attention to the letter in | 


’ 


from the cnd, be ‘‘ loop.’ 

Birminghan, Nov. 1/th. HENRY CHERRY. 

Sir,—Mr. Dewar insists that vis inertiw, the force of sluggish- 
ness, is ‘‘ the only force in nature,” and he names as his authority 
Kepler, who wrote before gravitation was discovered! This is like 
citing as’ an authority on chemical theory some one who had 
written before Dalton. 

Mr. Dewar makes matters still worse by implying that Newton 
was a disciple of Kepler on this point. No doubt Newton used 
Kepler's language in part, but his discoveries quite transtigured its 
meaning. The doctrines of Newton are as distinct from the 
doctrines of Kepler as ‘‘ the area of a grass plot” is distinct from 
‘*the greenness” thereof. Kepler's language must be read now 
with Newton’s meaning added to it. 

I am unwilling to believe that even Mr. Dewar can be wrong 
about “momentum” or “rate of change of momentum” causing 
the earth’s orbit. Probably he is right in some technical sense 
understood by himself; but to me it seems that as the earth’s 
inertia and velocity per annum are constants, its momentum must 
be a constant too. No doubt the momentum constantly changes 
in direction; but that change is not the cause of the orbit, it is the 
orbit itself. Wm. Murr, 

London Institution, Finsbury-circus, E.C., 

November 19th. 





RAILWAY SPEEDS, 


Sir,—From time to time there have appeared in your paper, and 
in your contemporary Engineering, statements as to s 8 
attained on American railways, which, by the light of the speeds 
obtained on English railways, read somewhat curiously. To take a 
recent case: speeds of 78, 84, and 87 are quoted in your issue of 
the 3lst August last in connection with a run by a special train on 
the West Shore Railroad from Buffalo to New York on the 9th 
July, 1885. Not a word is said in this case—or for the matter of 
that, in any of the cases—-as to gradients, though they are all 
important in the attainment of high speeds. But this by the 
way. Now, both you and your contemporary have stated 
that speeds above 80 miles an hour have not been obtained on 
English railways, and only in one instance bas 80 been touched. 
If this is so, I would ask, how is it that our American cousins can 
give us such a beating in the way of high speeds? We are —— 
to be past masters at the art of running fast, and yet we are beaten 
out and out by these American records, if they can be relied on, and 
I do not see why they should not be. I would also point out that 


the locomotives on American railways which are employed to run 
fast trains rarely have driving wheels exceeding 68in. in diameter, 
and this makes these fast trains all the more remarkable, since 
English express engines have wheels generally not less than 78in., 





—_——_— 





and in many cases considerably larger. This letter will come 
somewhat late in the day, but I think the subject is one of sufficient 
importance to allow me to ask for its insertion in your paper, | 
should certainly like to know if American locomotives are faster 
than English, and if so, why? 

By the time this letter reaches you it is ver 
above subject will have nearly, if not quite, faded from the public 
mind. Yet I would certainly like to say a few words on the sub. 
ject. The details which have been given as to certain runs are, to 
my mind, barely satisfactory. The lack of space to describe them 
more fully may be the reason for this. To begin with. By reason 
of the constant alterations in the tables, it is difficult to know really 
what the trains did in the way of running under and before time 
I would rp that the times of arrival and departure of the nine, 
eight and a-half, eight, and seven and three-quarters hours’ trains 
respectively should be placed side by side, so that the different 
accelerations may be seen at a glance, 

Again, the records which have been given are, to say the least 
rather unsatisfactory to one who has timed trains over several 
thousands of miles in the old country, My own experience tells 
me that not one run ina hundred is ever done in any particular 
number of minutes, a we are told that the North-Western train 
ran from Crewe to Preston—51} miles, and not 524, as has been 
erroneously quoted in many letters—in fifty minutes, and from 
Preston to Carlisle in ninety minutes. 1 should feel more inclined 
to believe in these records if the minutes and seconds were given, 
If the runs were done in these level times, it was, to say the least 
remarkable, and it would be interesting to see how the runs were 
done, i.e., the intermediate times and speeds. In the latter case, 
the speed from Shap Summit to Carlisle must have been very high, 

While I am writing on this subject, permit me to draw your 
attention to a few errors in your report headed, ‘A Flight by the 
West Coast.” The distances at Pinner, Bletchley, Rugby, Lich- 
field, Rugely, Acton Bridge, Preston Brook, Warrington, Euxton, 
and Preston, should be 13}, 46}, 82}, 116}, 124, 1724, 1764, 182}, 
2034, and 209}, and not as stated. When these corrections are 
made, the speeds obtained between stations are somewhat reduced, 
notably in the case of Lichfield, which will give Tamworth to 
Lichfield, six and a-quarter miles, in seven minutes, and not 
eight miles in seven minutes, Some of the distances between 
Preston and Edinburgh do not agree with my records, but they do 
not alter the speeds much, except in the case of the run from Shap 
to Penrith, the distance between these stations being eleven and 
a-quarter, and not ten and a-quarter. The time-table in this case 
would have been much more useful if the seconds had been given, 
together with the particular points and mile-posts at which the 
times were taken. 

I may mention that in running down from Euston to Glasgow by 
the ten o'clock train in August, 1883, we covered the thirty miles 
from the thirty-eighth mile-post from Lancaster to the sixty-eighth 
in twenty-nine minutes six seconds, the fastest mile being done in 
a shade over fifty-one seconds—forty-seven to forty-eight—and the 
fastest half-mile in a little over twenty-five seconds. We had 
sixteen coaches on, very well loaded, the engine being a Precedent. 
This statement bears out what you have said as to the accelerated 
trains running no faster than the ordinary heavy express, 

I would ask if bank engines were employed either at Shap or 
Beattock on these fast trains, I am sorry that absence from Eng- 
land has prevented me from timing these trains personally. 

Melbourne, October 11th. H. B. 


[No bank engines were used.—Ep, E.] 


likely that the 





THE NEW PATENT BILL, 


Sr1r,—The leader on ‘‘ The Roll of Patent Agents,” and the letter 
from ‘‘An English Engineer,” in your issue of yesterday, are a 
good deal to the point, and in the main I think that respectable 
and efficient patent agents will agree with many of the statements 
both of the leader and of the letter. As to the letter, I would, 
however, remark that many respectable and efficient patent agents 
do desire a roll to be established, not because they feel that it will 
in the least degree increase their incomes, but because they believe 
and hope that the Bill before it takes the form of an Act will 
provide for the striking from the roll of any agent who does any- 
thing which shows that he is incompetent or untrustworthy. If 
the Act be made to provide for this, then the persons of whom 
‘*An English Engineer” complains, will gradually be weeded out, 
and an Act of this kind is, I think, the only way of remedying the 
abuses your correspondent speaks of. As to your leader, in the 
main I think it puts the matter in a very fair light, showing, as it 
does, that a roll for trustworthy and efficient agents is desirable, 
and with the provision in the Act to which I have alluded, I think 
the only substantial objection to the Bill as it stands will be 
removed, except as regards the taking of foreign patents, and | 
agree with your conclusions that this should be included. 

There is one remark in your leader, however, which I wish to 
explain, as it has reference to the groundless fear that the Act will 
prevent a friend rendering assistance. In the case you name 
there is no nevessity for communications to be sent to the friend, 
as there is another form on the back of the application paper which 
would, in the case you named, be filled in, requesting notices to be 
sent to the applicant. There can be no objection to that, I think. 

London, Nov, 17th. F.I.P.A. 

[Cases have been named to us in which the objection would have 
been insurmountable, the intending patentces goinz ab.oad for an 
indefinite period.—Ep, E. } 





COAL IN THE SOUTH OF ENGLAND. 


Sir,— Your article on coal in South-east Durham is of great 
interest, especially that part where you say it is of national 
importance to discover the extent of our coal supply. It is still an 
open question whether coal is to be found in the South of England, 
Some years since, I applied to the Geological Survey office to see if 
I could obtain any information respecting the best locality for a 
trial boring, and what would, in the opinion of the officers of the 
sarin be the probable result. The reply was, “ that it is highly 
probable that the carboniferous rocks will occur somewhere in 
Surrey,” and a locality was named where it was expected these 
rocks might be reached at a reasonable depth. The expense of 
boring I found would be very great, and I was dissuaded from 
doing anything in the matter, as [ found it would be impossible to 
get any help from Government or any society. Some years since 
the late Mr. Godwin Austen expressed his opinion that there was 
a connecting link between the coalfields of the Calais district and 
those of South Wales; and I believe many able geologists believe 
that coal may be found south of the Thames, The discovery of 
coal in Surrey would be of enormous importance. A Surrey coal- 
field would not only be the nearest to London, but to the ports of 
Dover, Portsmouth, and Southampton. It is to be hoped that 
before iong attempts may be made to settle the question. 

November 19th. A Surrey LANDOWNER, 





FRICTION CLUTCHES, 


Sirn,—I now quite see where I was wrong. I have to thank Mr. 
Adams for pointing out my error. It was in assuming that the 
thrust on the links B Cand D C—see THE ENGINEER for October 
5th—to be equal to what it was in the case of Fig. 1, whereas it 
really is only one-half of that amount; at the same time we have 
in case of Fig. 1, 1 of force acting on 1 of surface, producing 1 of 
friction. In Fig. 2 we have 4 of force acting on each of two surfaces 
of 4 area, so that friction is exactly the same as in the first case. 
At the same time, if in Fig. 2 D be fixed, the force produced at C 
would = only } of that at C in Fig. 1. G, T, PARDOE, 

November 5th. 


(For continuation of Letters see page 439.) 
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RAILWAY MATTERS. 


Tue Pennsylvania Railroad Company has contracted 
with various Pennsylvania mills for the supply of 45,000 tons of 
steel rails, to be delivered next year, at 28 dols, per ton. ‘Ibis 
contract, which shows an advance on recent prices, has strengthened 
the iron markets. 


Tne syndicate that secured the concession for the 
Madras tramways has formed a company, and sent a draft order 
for the rolling-stock and rails for approval. J/ndian Engineering 


NOTES AND MEMORANDA. 


AN essay was read on the 3rd inst., before the Paris 
oor mg J of Sciences, on the theory of the Belleville carriage- 
spring, by M. H. Resal. This spring, devised about twenty-tive 
years ago, has yielded excellent results in its application to railway 
rolling stock. Here the principle of its action is worked out 
theoretically, and no doubt M. Resal attaches as much importance 
to his theory as to the spring made so long before it, 


Ar a meeting last month of the Royal Academy of 





says this has been accepted by the Municipal C mers, who, 
however, have resolved that the capital must be £120,000, 


ANOTHER scheme on foot is for making Swansea a port 
for steamers, and having a railway and pier at the Mumbles, This 
would be a very desirable undertaking, and, in connection with 
the fast closing arrangement for bringing Rhondda coals to 
Swansea, is regarded in the district with interest. 


Tur Epocha of Montevideo states that a syndicate of 
French capitalists is projecting the construction of a monster rail- 
way, which is to start from Montevideo, to traverse parts of Brazil, 
Paraguay, and Bolivia, and end at the mouth of the Amazon, with 
a branch running towards the Pacific. A French engineer estimates 
its cost at one milliard of francs, 


As recently mentioned, there really seems to be no 
satisfactory reason why we in England should do so little in electric 
propulsion on tramways. Inthe United States electricity as a motive 

»wer on tramways is coming into great favour. The ‘Thomson- 
eases Company have now nineteen roads in operation, and have 
ten more contracted for, some of which are in course of construction. 
The Sprague Company have twenty-eight roads—including exten- 
sions—in operation or in course of construction. The latter com- 
pany had not a single road in operation nine months ago, These 
are the chief, but not the only companies, which equip electric 
railways. Of course the light resistance on the grooveless rails used 
in the States, and the permission to use overhead conductors, 
accounts for a good deal, 


Tuer Great Western Railway directorate concluded on 
Friday last, subject to confirmation by the shareholders, the pur- 
chase of the Cornwall Railway, which they have leased and worked 
since 1861, The price paid was £8 for each £20 share. The pur- 
chase had been talked of for many years, and especially after 
the acquisition of the Great Western Railway's Bristol and Exeter 
section and the south Devon Railway. ‘The absolute possession of 
the Cornwall line gives the Great Western an unbroken connection 
between Paddington and Land’s End, and has probably been forced 
to an issue by the keen rivalry of the London and South-Western. 
By the purchase the Great Western Company add 655 miles to 
their system, and bring their total mileage to 2536. It appears 
that the Great Western Company bad subscribed £202,500 to the 
share capital of the Cornwall line. 


Tue New York Railroad Commission has recently given 
three hearings to representatives of the railroad companies of the 
State, in relation to the adoption of a uniform coupling for cars 
heated by steam. The law prohibiting the use of stoves takes 
effect this winter, and most of the New York companies are now 
putting some system of steam heating in their cars, so that the 
question of couplings is one needing attention, especially by those 
companies which interchange passenger cars. The hearings did 
not result in anything further than to show that there is a con- 
siderable difference of opinion as to couplings, and that each 
company represented is disposed to adhere to the particular system 
which it has adopted. No progress was made towards uniformity 
in this respect, and it seems as if it would be a hard matter to 
secure it. The Railroad and Engineering Journal says ;—‘‘ As the 
different steam-heating systems find their way into use this diffi- 
culty is sure to increase. Passenger equipment, it is true, is not 
interchanged to any great extent, except in the case of sleeping 
cars, but the difficulties arising from the use of various couplings 
will still be a source of serious annoyance, and it is to be regretted 
if nothing can be done towards securing some agreement in this 
matter.” 


THE province of Minas Geraes, one of the most exten- 
sive in Brazil, and by far the most populous, having more than 
three millions of inhabitants, almost a quarter of the total popula- 
tion of the empire, has no means of communication with the sea. 
Lines are in course of construction, which will connect the principal 
districts of the province with the ocean ports. With one line of 
142 kilos, in length, which is already open, and the completion of 
the remainder 185 kilos., there would bea network traversing those 
parts of the country where the richest diamond, gold, and iron 
mines are to be found, as well as the regions which are essentially 
agricultural, where the sugar cane, tobacco, cotton, maize, rice, 
and coffee are cultivated. The regions thus opened up possess 
a population of 500,000, will furnish considerable traffic, and yield 
large profits. Further, the province of Minas guarantees 7 per 
cent. interest on the first capital. The Bahia-Minas Company offers 
for subscription 33,000 bonds of 55 franes, at 5 per cent., redeem- 
able in twenty-four years, yielding a dividend of 25 francs, payable 
on the Ist of April and lst of October. The amount of the issue 
is 467°50. The prospectus makes three interesting statements, 
First, that the permanent way and rolling stock have been furnished 
by the company of Fives-Lille, which material is comprised in the 
mortgage guarantee; secondly, that the surplus receipts arising 
from the portion of the line already open amounted in 1887 to 
216,124 francs, and further, that the finished portion of the line, 
377 kilos., will only be encumbered with an annual charge of 3156°65 
per kilo. Beyond the mortgage guarantee conferred by . the 
company, the province of Minas-Geraes also guarantees on the 
borrowed capital of 17,000,000 francs an interest at the rate of 7 
per cent, during the twenty-four years. 


In the French island of La Reunion, Bourbon, there is 
a railway which is worthy of note, on account of the many diffi- 
culties which were overcome in its construction, arising from the 
mountainous nature of the island, the rapid and variable streams, 
the tropical climate, and the nature of the business which it has to 
carry. This road is of one metre gauge, and is altogether seventy- 
eight miles inlength. There are in this short distance four tunnels, 
the total length of which is over 6°84 miles, and also many deep 
cuts and high fills. There are more than 200 bridges and culverts 
of less than 32°8ft, in length, and besides these there are forty-three 
large bridges and viaducts having a total length of 8°04 miles. 
Included in these are three bridges of 328ft. in length, one of 
1312ft., and one of 1640ft., and a viaduct 431ft. long. and 82ft. in 
height. In the original location of the road it was provided that 
there should be no curve of less than 262°4ft. radius; in the final 
location adopted there are found in three places curves of 351ft., 
eight of 410ft., twelve of 492ft., and a large number of 656ft. 
radius. There is no grade over 2 per cent., but grades from 14 to 
2 per cent, constitute a large part of the road. Gisipenteaton 
is of steel rails of the Vignoles pattern, which were at first laid on 
prepared wooden sleepers ; but most of these have been replaced by 
iron sleepers of the Livesey system, composed of two angle irons 
with a plate prepared to receive the chair and the bolts fastening 
the rail; these, it is expected, will last some time, and will obviate 
the trouble caused by the very rapid decay of the wooden ties in 
that tropical climate. The locomotives used weigh 15 tons, and 
can haul a load of 50 tons. The passenger cars are 16}ft. in length, 
7}ft. wide, and have a wheel base of 6ft. The freight cars are left. 
long, 7}ft. wide, with a wheel base of 64ft. They weight 2°5 tons, 
and carry a load of 5 tons. The cost of this road, including the 
tunnels, was over £9600 per mile, and its construction occupied 
about three years, 





f at Amsterdam, M. Behrens discussed the origin of 
the volcanic lakes in the Kifel Mountains, and demonstrated 
that they could not have originated in the crumbling down 
of extinct volcanoes, He endeavoured to show that the Eifel 
lakes must be regarded as incomplete volcanoes, and that 
they were formed by the softening and continuous blasting of the 
ewe rocks, only a little lava having been brought to the 
surface, 


Ar a recent meeting of the Berlin Physical Society, 
Dr. Budde spoke “‘On the Mechanics of Forces Acting on Rigid 
Bodies,” and proposed, with respect to the nomenclature of conju- 
gate forces, more new terms, Ordinarily, of two eonjugate forces 
only the second one is spoken of as conjugate, while no special 
name is given to the first. The speaker, therefore, proposed to 
call the first of two conjugate forces ‘‘ male,” and the second 
“female,” and introduced this nomenclature into his address, and 
Nature says, with very marked furtherance of its clearness. 


A PAPER on the advantages of the use of the electric 
light in the observations of marine zoology is published in the 
Comptes Rendus by M. de Lacaze-Duthiers. An account is given 
of the system of electric light now in use at the Arago Laboratory 
of the Ranpels station, by means of which the author has been 
enabled to carry out some of his most important recent observa- 
tions on marine life. The transparent animals especially can be 
studied with advantage in a luminous atmosphere, revealing even 
the embryonic organisms, which cannot be detected in ordinary 
light. 


At a recent meeting of the Paris Academy of Sciences, 
a paper was read on the decomposition of the phases of a con- 
tinuous movement by means of successive photographic images 
taken on a tape or band of sensitised paper while being unrolled, 
by M. Marey. In order to complete the researches lately commu- 
nicated to the Academy, the author here submits a strip of sensi- 
tised paper on which a series of images has been fixed at the rate 
of twenty per second. The process, as now perfected, will allow of 
successive images being taken of a man or an animal in motion, 
without the necessity of operating before a dark ground. 


La Nature states that the extraction of oil from wood 
in Sweden is becoming year by year a more important industry. 
Those parts of the trees which have hitherto been regarded as 
useless, such as the stumps and roots, are no longer left in the 
forest to rot, but are subjected to various methods of treatment, 
by which not only wood oil but also turpentine, creosote, acid for 
vinegar, charcoal, and tar are obtained from them. The oil, as it is 
now usually extracted, cannot be burnt in ordinary lamps, for it 
smokes too much. But it may be used in special lamps, which are 
not dissimilar to the usual photogen lamps. The latter can easily 
be adapted to wood oil, and when the oil is mixed with a certain 
quantity of photogen it may be consumed in ordinary lamps. It 
costs about 3d. per pint, it does not explode, and lasts twenty-five 
times longer than photogen. When intended for lighting it is 
extracted wholiy from pines and tirs. Thirty factories in Sweden 
make its extraction part of their business, and the production is 
now considerable. 


Proressor Asa Gray observed that the reason which 
lies at the bottom of the general belief on the Continent of Europe 
that lightning strikes the Lombardy poplar trees in preference to 
others is coming to light. Green herbage and green wood—sappy 
wood—are excellent conductors of electricity. A tree isshattered 
by lightning only when the discharge reaches the naked trunk or 
naked branches, which are poorer conductors. The Llectrical 
World says :—‘‘ An old-fashioned Lombardy poplar, by its height, 
by its complete covering of twigs and small branches, and their 
foliage down almost to the ground, and by its sappy wood, makes 
a capital lightning rod and a cheapone. Happily no one can 

tent it and bring it around in a wagon and insist upon trying it. 

'o make it surer the tree should stand in moist ground or near 
water, for wet ground is a good conductor and dry soil a poor one. 
It is recommended to plant a Lombardy poplar near the house and 
another close to the barn. If the ground is dry the nearer the well 
the better, except for the nuisance of the roots that will get 
into it.” 


In a paper on the colorations produced by iron com- 
pounds in the glass melting furnace, Herr C. O. Weber (Chem. Zeit.) 
describes numerous experiments made with a view to obtaining 
yellow—soda-lime—glass by means of iron salts, but which resulted 
in a failure, inasmuch as only green glass could be produced. The 
tints varied from a bluish green to the perfect green of foliage, 
never with any yellow shade, The tints were more blue if the iron 
salt contained a volatile acid, Flint-glass, with a high percentage 
of lead, gave a good yellow coloration with iron salts up to a 
certain stage, but when the heat was raised to refine the frit, the 
yellow colour quickly disappeared and gave way to a greyish green, 
which finally changed into green. Glass of English make of a fine 
yellow colour is often met with, but it contains very much lead, and 
is fritted at a very low temperature in furnaces with a reducing 
flame. If green glass be melted with chromic oxide or barium 
chromate, peculiar pea-like bodies of metallic appearance are found 
at the bottom of the melting-pot, especially if the kiln be very hot. 
They are evidently products of reduction of chromic oxide, and 
considering that an oxidising flame prevails in the furnace, the 
formation of products of reduction is well worth noticing. If 
copper oxide be added to a frit in order to obtain a dark green 
glass, similar bodies are obtained, which are covered with a layer 
of metallic copper. 


Tue tin mines of Perak are just outside the little town, 
and cover an area of several square miles, and are worked wholly 
by Cantonese. They are a series of hollows having the appearance 
of quarries; enormous numbers of coolies, working like so many 
ants, convey the sand or rubble to the washers’ troughs, which are 
placed at a sufficient height to allow of the water running freely 
down an incline, One man takes up the minute portions of tin, 
having the appearance of points of blacklead, and which sink at 
once to the bottom of the trough; others pick out stones from the 
gravelly mixture; others again push up the heavier portion of the 
mud from which the lead is not yet completely separated, so that 
it may pass through the water again and nothing be lost. The ore 
is then washed once more in special washing houses, and is thrown 
with charcoal into a simple furnace, like a barrel standing on end, 
and made chiefly of clay; the molten lead oozes down through the 
charcoal and escapes through a hole in the bottom into a pit 
hollowed out of the ground, the tin being left. The tin moulds are 
simply holes pressed into the sandy floor by circular wooden rollers, 
each consisting of haifa section, with broad, wooden lips, which 
leave indentations similar in shape to the blocks of tin shipped 
abroad. The tin is left here for several days to cool, when it is 
hauled out with along iron rod and dashed with water. It is 
curious that the only tin mine in Perak supplied with adequate 
machinery and worked by Europeans fails to give a profit, while 
the Chinese with their primitive methods can turn the most un- 
promising mine to advantage. New roads are being laid out in 
every direction under the superintendence of the Resident, 





MISCELLANEA. 


Messrs. HoLpEN AND Brooke, the makers of the influx 
and exhaust steam self-starting locomotive injectors, have removed 
their offices to Victoria-mansions, Westminster. 


WE are informed that the business established by Mr. 
Edward Manlove and the late Mr. Alex. Alliott in 1837, and 
recently carried on by the aforesaid Mr. Edward Manlove and Mr, 
Jas, B, Alliott, under the style of Manlove, Alliott, Fryer and Co., 
has been registered as a private company, under the style of Man- 
love, Alliott and Co., Limited. ‘Ihe change from a private firm to 
a company will involve no other alteration. 


CoatmasTers in Scotland complain bitterly of the 
scarcity of railway trucks to carry the coals from the collieries to the 
ships’ side, and also to points of inland consumption. Some pits are 
kept idle half the week from this cause. In places where two or 
more competing railways have access, it appears that there are, as 
a rule, plenty of wagons available, but where a district is served by 
only one line, the grievance has of late become almost insufferable. 


Tae fire, some months ago, at the De Beer’s Mine, 
Kimberley, has called the attention of the authorities at the other 
mines in the district to their position as regards fire, and a very 
complete plant is about to be shipped to the Kimberley central 
diamond mine by Messrs. Merryweather and Sons, of Greenwich, 
consisting of a tixed steam fire engine, wrought iron fire mains, 
hydrants, hose, and other appliances, This appears to us a very 
wise step. 


Tue sale of the hull and fittings of the steamer Great 
Eastern on Wednesday realised over £43,000, the copper bringing 
£2960, the gun-metal, &c., £4480; brass, £3980; lead, £4185; 
outer iron-plates, £12,500; inner iron-plates, beams, and rivets, 
£12,230; and anchors, about £300. ‘The breaking up of the steamer 
will commence on January Ist, and, it is thought, 1t will occupy a 
year. ‘The probable cost in labour is estimated at from 10s. to lds, 
per ton of material. 


Tue final experiments with repeating rifles for the 
armament of the belgian infantry will be conducted shortly at the 
camp of Beverloo. A manufactory of arms at Liege has presented 
the Engh repeating rifle for trial. It tires thirty shots in thirty-six 
seconds, It can be taken asunder and put together again within 
one minute without the use of any tool, and is constructed with a 
view to manufacture at the lowest possible cost. It is composed of 
only eighteen pieces. 


In the report of Mr. William Crookes, F.R.S., Dr. 
William Odling, and Dr. C. Meymott Tidy, on the water supplied 
to London from the Thames last month, they state that the high 
quality of the water referred to in September’s report has been 
well maintained during the past month. Moreover, tne analysis of 
the daily samples are marked by great uniformity of excellence. 
Thus of the Thames-derived waters only four out of 130 samples 
examined by the oxygen process required more than 0°045 grain of 
oxygen per gallon to oxidise the organic matter, the average of the 
whole 150 samples being a little over 0°(3 grain per gallon. Of the 
189 samples examined, 187 were clear, bright, and well filtered. 


Tue removal of an accumulation of soil during the 
building operations at the mansion in Eastgate, Lincoln, belunging 
to Mr. Alfred Shuttleworth, of the well-known engineering firm, 
has brought to light a very considerable and interesting fragment of 
the eastern wall of the Roman city. This fragment consists of a 
large quadrangular block of solid masonry, with dressed facing, 
projecting inwards from the wall. It is probably the basement of 
a quadrangular tower strengthening the wail, midway between the 
north-east angle and theeast gateway. Although large portions of 
the Roman wall exist in other parts of the circuit, this 1s the only 
place in which any of the asnlar facing Las been found remaining. 


In relation to the reported delay in the work upon the 
battle-ship Texas, Secretary Whitney says that the plans of that 
ship are not wrong in any respect. After Mr. Bryce-Douglas, the 
great engineer who designed the engines of the Etruria, went to 
the Barrow Shipbuilding Company as designing engineer, he began 
to overhaul the designs of the Texas, and asked for more displace- 
ment. The Department deemed it wise to add to her length from 
10ft. to 15ft. for the sake of getting more speed. With the 10ft. 
additional length the Texas will be only up to the displacement of 
the Maine, her sister-ship. The delay in her construction, Secretary 
Whitney says, is rendered necessary by the fact that the new tools 
and machinery have been delayed in delivery. 


THE Stonfield and Factory Ironworks, Bilston, Stafford- 
shire, property of the executors of the late Mr. Joseph Sankey, 
and for upwards of a quarter of a century carried on by the Bilston 
Iron Company, have been leased to Mr. Wm. Molineaux, who will 
carry them on, in conjunction with Mr. Edward Jordan, and will 
trade under the old style of the Bilston Iron Company. The new 
firm has also purchased the goodwill and brand of the old firm, and 
will immediately put the works in operation, and will continue to 
supply the celebrated ‘‘ White Swan” brand of sheet iron. The 
works stand on about eight acres, and comprise five sheet mills, 
seventeen puddling furnaces, and all necessary plant for the manu- 
facture of galvanising, working-up, and other sheets. A steam 
hammer will at once be put in, and a railway siding is being 
arranged for. The negotiations have been conducted by Mr. John 
E. Perry, of Wolverhampton. 


THE first meeting for the new session of the Cleveland 
Institution of Engineers was held at Middlesbrough on Monday last, 
In the absence of Mr. R. Howson, who was from home, the chair 
was occupied in the first instance by Mr. T. Wrightson, of Stock- 
ton. The meeting was largely attended. After some preliminary 
business, the chairman alluded in feeling terms to the recent loss 
by death of two of the oldest and most prominent members— 
namely, Mr. T. R. Crampton, of London, and Mr. John Fowler, of 
Stockton-on-Tees, A vote of thanks was moved to the retiring 
president, Mr. R. Howson, by Mr. Head, and carried with acclama- 
tion by the audience. The new president, Mr. Charles Wood, was 
then inducted into the chair, and proceeded to read his inaugural 
address. The leading subject thereon was that of alloys. He 
gave an account of what had been done by himself and various 
other investigators, and illustrated his observations by some 
interesting samples which he had cullected. The latter part of 
the address had reference to the relative cost of land and sea 
transit, to the merits of different types of boilers, to narrow-gauge 
railways, and steel sleepers. The address was well received, and 
indeed was full of interest to engineers. 


AT a general meeting of the Engineering Society, King’s 
College, London, on November 13th, Professor Henry Kobinson, 
M..I.C.E., the dean of the Engineering Department, in the chair, Mr. 
Keith Robinson read a paper on “Compressed Air.” The author 
commenced by pointing out the advantayes of a central station for 
supplying power, and after enumerating a variety of uses to which 
compressed air may be put, he proceeded toa detailed description 
of the plant of the Birmingham Compressed Air Company. Provision 
was madeat Birmingham for fifteen triple-expansion air-compressing 
engines of 1000 horse-power—indicated—each, but at present only 
three had been erected. The cylinder in which the air is compressed 
is surrounded by a water-jacket, by which means the heat developed 
in the compression is carried off. The mains and service-pipes are 
laid in much the same way as gas and water pipes; at suitable 
intervals valves are fixed consisting of hollow metal or pith ball of 
such mass as to remain stationary under the normal pressure, but 
if a pipe should burst the rush of air to the brake would be suffi- 
cient to blow the near ball into a socket prepared to receive it, and 
so shut off the broken section of the main from the rest of the 
system. The author then described the application of compressed 
air to the raising of sewage by Mr, Shone, 
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THE COLUMBUS MONUMENT, BARCELONA. 
SIGNOR BUIGAS, ARCHITECT; MESSRS. J. RICHMOND AND CO., LONDON, ENGINEERS. 


(For description see page 428.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—AsnHeEr and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twretmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Oompany, 
81, Beekman-street, 








PUBLISHER'S NOTICE, 


*.* With this week's number is issued as a Supplement a Two-page 
Engraving of a Compound Goods Tank Locomotive, North- 
Eastern Railway. Every copy as issued by the Publisher con- 
tains this Supplement, and subscribers are requested to notify 
the fact should they not receive it. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 





*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to mform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 


W. J. T.— We have not heard anything of the book you name. 





MACHINERY FOR WEAVING METALLIC CLOTHS. 
(To the Bditor of The Engineer.) 
Sir,—We require machinery for metallic cloths, and shall feel obliged 


if any reader will give us the name of a good maker of such ma- 
chinery. We 





ELECTRIC LIGHT CARBONS, 
(To the Editor of The Engineer.) 
Sir,—Will any of your correspondents favour me with the names of 
makers of hydraulic expressing machines for making carbon rods for 
electric lighting purposes? I await the favour of a reply. 
London, November 15th, H. J. C. 
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MEETINGS NEXT WEEE. 


Tue Institution or Civit Enarnrers.—Tuesday, November 27th, at 
p.m.: Ordinary meeting. Paper to be read with a view to discussion : 
-“The Witham New Outfall Channel and Improvement Works,” by 
fir, J. Evelyn Williams, M. Inst, C.E. Friday, November 30th, at 








7.30 p.m.: Students’ meeting. Papers to be read:—({1) ‘‘ The Covered 
Service Reservoir of the Southampton ration,” by Mr. Edward T. 
Hildred, Stud. Inst. C.E.; (2) ‘‘On a New High Level Sto; Reservoir 
for the Grand Junction Waterworks Company at Hanger Hill, Ealing,” 
by Mr. Herbert Ashley, Stud. Inst. C.E. 

Society or Arts.— Monday, November 26th, at 8 p.m.: Cantor lectures. 
‘* Light and Colour,” by Captain W. de W. Abney, C.B., F.R.S. nes- 
day, November 28th, at 8 p.m.: Ordinary meeting. ‘‘ The Phonograph,” 
by Colonel Gouraud; Sir Frederick Bramwell, D.C.L., F.R.8., Deputy- 

hairman of the Council, will preside. 
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THE TERNI STEEL WORKS. 


For some years past the Italian Government have been 
engaged in carrying out a policy with regard to the manu- 
facture of war matériel, which however much we may 
regret it from a purely English point of view, we must 
admit to be sound and right. Formerly Italian war 
matériel was supplied by foreign makers ; the guns were 
obtained from Elswick, or, in a fon instances, from Krupp; 
armour was supplied from Sheffield, or from Schneider’s 
works at Creusot ; ships of war were built in Italian 
docks, but the engines have been obtained from England. 
Some years since the Italian Government decided that 
English or other makers must manufacture the war stores 
supplied to Italy in that country; consequently, Elswick 
founded an establishment at Pozzioli, near Naples ; 
Messrs. Hawthorn, of Newcastle, followed, by taking 
Messrs, Guppy into partnership, who had already works 
in Italy ; and lastly, Messrs. Schneider were encouraged 
to assist in establishing the manufacture of armour-plates 
at Terni, where a mild kind of Government small-arm 
factory, supplied with water power, had existed for sume 
time past. Here it was decided should be established a 
great factory where not only armour but also rails and 
other steel articles should be made on a large scale under 
special Government encouragement. This establishment, 
then, was one that would naturally be the object of the 
closest attention and criticism. Patriotism, which is 
strong in Italy, would commend it, while, at the same 
time, any mistakes would certainly be pounced upon by 
Italian and foreign makers, whose interests suffered in 
consequence of the work turned out at Terni. Apart 
from the political question, two main aspects of the 
matter naturally present themselves—the manufacturing 
success as to quality of production, and financial success. 
We have, as it were, put the political question on one 
side, because up toa point the advantage of home manufac- 
ture in case of war is obvious, and also use the bearings 
can only be known in general terms by us, and only fully 
appreciated by those who are best informed in Italy. One 
thing, however, is apparent, namely, that the object can 
only be fully answered by an establishment which has been 
perfected so far by Messrs. Schneider that their with- 
drawal at any time would not seriously impair its efficiency. 
The key to the political position of Italy is the idea 
that sooner or later she will have to fight France; hence 
her close alliance with Germany, and hence all the 
gigantic fortifications thrown up by her around Spezia 
and on the north-west. We insist on this, because it 
follows that the time when Terni comes under special 
pressure is the time when all support from the French 
firm must fail it. It is therefore of paramount importance 
that the secrets of manufacture should be mastered by 
Italians. 

To on, however, to what is our more immediate 
business, the manufacturing powers of the establishment, 
and what cannot be separated altogether, the financial 
success. A report was made by the permanent Com- 
mission on War Materiel in January last, of which we 
were in a position to give a translation with engravings, 
published last week. By this it appears that the Italian 
officials report strongly in favour of the plates made at 
Terni, the pith of the report being that the Terni 
plate made for the Morosini in 1887 bears a blow 
of 33,715 foot-tons—10,441 metre-tonnes—as well as 
a Schneider plate of 1885, made for the Lepanto, bore 
one of 21,983 foot-tons. This is dwelt on, the two 
plates being compared side by side. This, we think, 
is fairly made out, so far as the elements admit of com- 

rison. The Italians may, in fact, argue that the plate 
is excellent, on the following grounds :—The perforating 

wer of the projectile was about 25°7in. of wrought 
iron, or 20°6in. of steel-faced or steel armour. Supposing 
the plate to have been 10ft. 4in. by 7ft. 9in. by 18°9in., 
it would weigh about 2771 tons, and the shock of impact 
would be about 124°5 foot-tons per ton of plate. The 
plate was sufficiently hard to reduce the penetration to 
7in., so that if the shot held together, the shattering 
effect on the plate would be great. Under this the plate, 
although broken through in various directions, stood well. 
We are inclined to think, taking the magnitude of the 
plate into account, that it was probably a very good 
one, and in advance of the plates previously made by 
Schneider; but we must point out that the value of the 
test is very greatly discounted by the employment of 
chilled iron projectiles, and one plate tested by a steel 

rojectile is confessed to have behaved badly, repeated 
y an error in the report. We have objected to the 
use of such projectiles in England and in France, 
and we can only do the same here, and all the 
more strongly as chilled iron projectiles become more 
obsolete and steel projectiles are more constantly in use. 
Our own steel-faced plates now do not seem to suffer 
seriously under the blow of chilled iron shot, which break 
up with little effect against their hard faces. From the 
commencement of the investigation of the armour question, 
it was pointed out that all hope of trustworthy calcula- 
tion depended on the fact of the shot remaining intact, 
and so delivering all its energy on the plate. This plate, 
by its enieeien, tae obviously broken up the shot before 
it impressed anything like its work on the plate, so that 
the above calculation does not truly apply, and we are 
left in a great measure to guess work. This would practi- 





cally be of little moment if all projectiles would be simi- 
larly broken up; but this is not the case. Forged steel 
under these circumstances would have delivered a much 
greater blow. Why, it may naturally be asked, is Griison’s 
shield to be tested wholly with the most excellent forged 
steel shot that could be obtained from Krupp and St. 
Chamond in 1886, and the home-made Italian shield a 
year afterwards to be only subjected to the attack of pro- 
jectiles that have long been regarded as almost valueless 
in all countries, except perhaps for the attack of soft 
wrought iron armour? The answer will probably be 
made that the object was to test progress of manufacture 
by comparison with earlier products of Creusot, and 
the tests originally established were the only ones suited 
for this pur Nevertheless, it must be clearly under- 
stood that the price paid for this is great depreciaticn of 
the value of the test. When we know that Griison’s 
armour in one form was approved for inland defence in 
France, so long as it was tested only by chilled projectiles, 
and rejected when steel was used, and when we remem- 
ber that the entire form of his shield was modified to 
resist the forged steel shells, which, so far as we know, 
have been employed in every subsequent trial of his 
shields, we cannot fail to point out the evil of using 
chilled shot in the present stage of development of armour. 
Lastly, the question cannot fail to arise, how far this plate 
represents Terni manufacture and how far Creusot? So 
long as Messrs. Schneider occcupy the Jeading position 
they hold at present at Terni, we cannot answer this ques- 
tion. We raise it because Italian papers, which we shall 
presently quote, urge that Messrs. Schneider’s men have 
the manufacture in their hands, and have kept their 
manufacturing secrets to themselves, while it is stated 
that material is sent from Creusot to Terni in a way 
which still further masks the actual state of things. 

We next come to the financial aspect of the case. 
Here there is special difficulty, because opposition interests 
are engaged in attacking Terni. So long, however, as a 
searching inquiry is urged and secured, no harm can 
done. For this we think there is a fair case made out. We 
will quote translations from some Italian papers on this 
head. La Tribuna of July 6th last objects strongly to the 
following proceedings: (1) An advance of 17 per cent. has 
been allowed on the price fixed for work done at Terni. 
(2) Three million lira (£120,000) have been advanced by 
Government. (3) More contracts have been given. This 
paper adds, “ But one thing has remained above this 
generosity, viz., the ill-fortune of this establishment, 
which rendered all assistance, all encouragement, futile. 
Indeed, the same official report of the Terni Society shows 
a deficit of upwards of two million liras, and adds, that 
without the aid of the bank and the Government it would 
not hold out in the future.” The article goes on to com- 
pare the condition of private establishments—which only 
ask for work at market prices—with Terni, which has had 
84 millions advanced on mortgage, has special rates 
conceded to it for railway carriage which are refused to 
others, and lastly, has contracts given to it at special high 
prices, such as steel rails, now given at £7 5s. (182 liras) per 
ton, while another firm supplies them at (176 liras). Again, 
La Tribuna, on July 13th last, reviews an answer made by 
the Bulletin Financier International, and urges that it is no 
enemy to Terni, whose establishment it hailed originally 
as a patriotic movement, but which cannot be tolerated if 
it is to be on an unsound basis, and absorb millions for 
the purpose of crushing private firms. If steel plates are 
to be supplied at the price of platinum from Terni, let the 
Government own the works rather than throw millions 
away tokeep an unsound private enterprise on its legs. This, 
it says in conclusion, “is why we hope that the new Govern- 
ment plan for Terni,” having been suspended, may be repu- 
diated. The Corriere di Napoli,onSeptember 28th, writes in 
the same sense, that the Hon. Brin may give correct ex- 
planations, but that he cannot account for why the object 
of Count Cavour’s wish, namely, the establishment of 
Italian steel factories for armour, &c., should be so badly 
carried out. In 1884 the idea was to employ Italian pig 
iron as far as possible; now all is changed. It was 
originally ruled that 2000 liras per ton should be paid for 
plate made from Italian pig, and 1800 liras for plate from 
foreign pig. Now, 2750 is paid alike in all cases. It is 
further objected that the shareholders are chiefly French, 
and that the Jesuits holda large part ; that the operations 
are in the hands of French workmen, who keep the secrets 
in their own hands. Publication of all transactions as to 
Terni is urgently demanded. The Corriere della Serd 
Milan, July 31st, notices the Terni question as contri- 
buting to the misunderstanding between San Bon and Brin. 
The Don Chissiotto de la Marcha urges that the fines for 
delay in delivering work should be carried out against 
Terni like other establishments, and millions should not 
be spent to bolster it up, while many private manu- 
facturers, who have done much for Italy, are overlooked. 
The Independence Belge has a letter from Rome dwelling at 
length on the reports of the large part of the Terni shares 
held by French capitalists, and of the large part held by the 
Italian Jesuits. It adds that if the Creusot workmen 
should leave Terni, the directors would be helpless. 

There is no need to endorse any of the above state- 
ments, which must stand on their own merits. It appears, 
however, to us that Terni is not likely to do well without 
fundamental changes. Its situation is against it. A 
place inland, with insufficient railway connection, must be 
at unnecessary cost in procuring coal and pig from a 
distance. Elswick and Messrs. Hawthorn take care to 
select sites on the coast. The mention of water power 
only suggests that this fact has carried undue weight in 
the selection of the site of the works. At all events, 
sooner or later the Italians will, we imagine, be sufficiently 
sensible to insist on the facts being looked well in the 
face, and matters being shown to be on a sound footing, 
or, as seems likely, fundamentally changed. 


THE EDUCATION OF ENGINEERS, 


We commend to our readers Professor Unwin’s utter- 
ances on the education of engineers which will be found 
on another page. Professor Unwin was an engineer before 
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he became a teacher. He was a pupil of Fairbairn, and 
his practical acquaintance with the true requirements of 
engineers places him head and shoulders as a teacher over 
numbers of men following a similar vocation. The views 
held by Professor Unwin are in very many respects 
identical with our own, set forth over and over again in 
this journal, and, we may add, perversely misconstrued 
by those who have taken no pains to master our propo- 
sitions or to understand what technical education can aud 
cannot do. It will be seen that Professor Unwin draws 
a distinction between the engineer and the craftsman. 
Our only quarrel with him is that he does not put in the 
dividing line with a sufficiently firm hand. We protest 
strongly against the system of mixing up fitters, moulders, 
engine drivers, et hoc genus omne, with engineers. We do 
not mean to draw any invidious comparisons. Asa man, 
the fitter or the moulder may be the superior of the 
engineer who directs his work; but with this we have 
nothing todo. In the present day the division of labour 
has been pushed to great lengths, and the tendency is to 
still more minute subdivision. The functions of the 
engineer are totally distinct in most respects from those 
of the craftsman; and the idea that any real good could 
be effected by giving the latter the education of the 
former is simply absurd. We advocate, as strongly as it 
is possible to advocate it, technical education. But we 
are opposed to the theory that technical education must 
be always the same thing for all sorts and conditions of 
men. It is pleasing that so competent an authority as 
Professor Unwin should speak out plainly to the same 
effect. 

In dealing with this very important subject the great 
difficulty which we have to contend against is the extremely 
vague nature of the arguments or quasi-arguments of those 
who advocate technical education—that is to say, stripped 
of circumlocution, the levying of taxes to provide schools or 
colleges wherein something—it is not clear what—is to be 
taught. We are continually told that unless we educate 
every one we must be beaten by foreign competitors. It 
is in vain that we ask for proof of the truth of this con- 
tention. Curiously enough no one says much concern- 
ing France, or Austria, or Italy ; Germany is invariably 
cited as the country which, by dint of technical education, 
is beating us out of the market. Now, as a matter of 
fact, the artisans of Germany are not so well educated or 
intelligent as our own artisans, and we have never 
heard it said that they are better workmen. They 
are content to work for extremely low wages, and 
the German artisan does less in a long day than the 
Englishman does ina short one. Not one of the advocates 
of techuical education has attempted to prove that Ger- 
man engines, or boilers, or ships, or steel, or cutlery, or 
agricultural machines and implements, are better than 
those made in England. It is clear therefore that techni- 
cal education in Germany has not resulted in the produc- 
tion of better wares than we make. That Germany can 
produce cheaper wares is a result of social influences with 
which technical education has nothing to do. The 
German craftsman will live on wages which would not 
content an English unskilled labourer. In point of fact 
there is no argument at all in the case. Special assump- 
tions have been made in dealing with a most important 
question, and these have been used as a cry by a certain 
party. The party might cry for ever without drawing a 
word from us, if it were not that a mischievous waste of 
national resources may follow, and that attention may be 
drawn from the true issues involved. For writing thus 
we have been called hard names. It has been asserted that 
we are opposed to education, and so on. Lord Armstrong 
has had much the same thing written about him. Pro- 
fessor Unwin can hardly hope to escape. 

Putting on one side the craftsman who works at the 
lathe or the anvil, the loom or the rolling mill, let us 
consider the case of the man who, thanks to the division 
of labour, is called on to work with his head instead of 
his hands. We hold it to be simply impossible for the 
engineer to know too much, and if he is asensible man his 
education will be conterminous with his life. Every day 
he will learn something, and when he ceases to learn it is 
time for him to retire from the practice of his profession. 
But while we admit this, it must not assum 
that we hold that all that the technical education 
people say on the subject is true. We hold that the 
young engineer should be taught and should learn. 
The question is, how and what should he be taught? 
Under the old apprenticeship system the pupil learned 
what he could. The best men, the born engineers, learned 
a great deal. Those who were not born engineers learned 
very little, and gradually dropped into subordinate 
positions, or fell out of the ranks altogether. The law of 
the survival of the fittest operated powerfully, and 
Britain has no reason to be ashamed of the result. Under 
this much-denounced system were produced many of the 
best and greatest engineers, civil and mechanical, that the 
world has ever seen, or is indeed likely to see. Under the 
new system scores of pupils are turned out who, by sheer 
force of cramming, have acquired enough information to 
pass as members of a profession for which they have no 
natural fitness whatever. Such men would have been pro- 
fessionally killed off out of the way under the old system. 
We must be content to accept the conditions and to teach 
steadily, without much regard to fitness in the pupil. In 
the present day the engineer is called on to do many 
things that were unheard of in the days of Stephenson or 
Telford. Much is known now that was not known then, 
and the man who, intending to be an engineer, should 
refuse to avail himself of the results of the experience 
and skill of others, would be a fool. Therefore it is that 
the engineer pupil requires a training now which could 
not be had, and was not really wanted in the same way 
fifty or sixty years ago. For the young man about to be- 
come a mechanical or civil engineer, the question is, “what 
shall I acquire,—theory or practice? Which is most likely 
to be useful ? And assuming that I must have both, how 
shall I divide the time of pupilage?’ Now a considerable 


party hold that the young man should go into a technical 
college, remain there three to five years, and that at the 





end of the time he will be found fit to go and take charge 
of works if a civil engineer, or to manage a shop if a me- 
chanical engineer. Such statements are made by men who 
are either interested pecuniarily in getting all the pupils 
they can, or are densely ignorant of practical engineering. 
Before a man is fit to take charge of works, he must acquire 
a great deal of information which cannot be got at all in 
books. No text-book, for example, has ever yet been 
written which will tell a young man not only what a 
marine engine should cost, but the price of every part of 
it, and the time that should be occupied in. making it. 
The commercial element is inextricably bound up with the 
theoretical in practice. A young man who had received a 
very careful and extended training in a technical college 
went into works as an improver. He was a good turner, 
and was put to the lathe. He, speaking to us one day, said, 
“ Nothing surprises me so much as the lot of work they 
get out of their tools. They expected me to turn a shaft 
in two days that would have taken ten days to turn 
at the college.” Numberless appropriate anecdotes of 
the same kind might be cited ; one is enough for our pur- 
wer The lesson to be drawn is that certain things can 

learned in places where machinery is made to be sold 
at a profit, which cannot possibly be learned under the 
totally different surroundings of a college workshop. If 
every pupil had unlimited time, money, and inclination, 
then he might spend five years in college and five in the 
sho Few young men can devote more than five years 
to learn how to earn their bread. We thoroughly agree 
with Professor Unwin that an enormous waste of time is 
often incurred in teaching young engineers to become 
handicraftsmen. But the opposite of wrong is not 
necessarily right. The course we recommend is this :— 
Let the lad, not younger than sixteen, and well taught up 
to that time, take two years in some technical college ; 
when eighteen let him go into works for three years. He 
will then be out of his time at twenty-one. Whether he 
will make a good engineer or not is beside the question ; 
that depends on his abilities and his industry ; but at all 
events he will have had opportunities of acquiring as 
competent a knowledge of his profession as can be got in 
five years. It is an open question whether three years 
ought to be spent in college and two in the shops, or vice 
versi. The point must be settled for each case separately, 
because so much depends on the position in which the lad 
will find himself when he is of age. If it be essential that 
he should begin to earn something at once, however small, 
then three years in the shops will be better for him than 
three years in college. If his position is assured, as, for 
example, if he is the son of the head of a firm, then he 
should give an extra year to college work. No narrow 
rule can be laid down. 

We warmly approve Professor Unwin’s sensible com- 
ments on night work: “It is too much to expect that 
young men working all day should be able to give up 
their evenings to hard study; and even if they have 
energy enough to do some work after shop hours, evening 
instruction is too scrappy and disjointed to do much good.” 
Professor Unwin writes here as a man, and not as a 
visionary. His suggestion that the pupil should take one 
day a week for college work is admirable, and possesses 
advantages which he has not mentioned, and concerning 
which we may have more to say at another time. 


PROSPECTS OF THE LONDON WATER SUPPLY. 


Aw article extending over two numbers of THE 
ENGINEER, in the month of June last, drew attention to 
the enormous quantity of water sent into London and its 
suburbs by the metropolitan water companies, and to the 
certainty that unless the supply was economised, the limit 
of the resources at the command of the companies would 
soon be reached. The danger which thus presents itself 
is strongly insisted upon in the annual report of the Local 
Government Board, issued a few days ago. But the 
official view of the case differs from that which was pre- 
sented in our articles, the argument for economy giving 
place to one for extension, it being urged that, “at any 
rate in the case of some of the companies, the question 
how the existing sources can be supplemented from others 
outside the watersheds of the Thames and the Lea, is one 
of which the consideration cannot be long deferred.” 
We meet with this sentence in the report of the Board, 
signed by its President, Mr. Ritchie. But the conclusion 
expressed is founded on an extensive statement of the 
case by the Metropolitan Water Examiner, Major-General 
A. de Courcy Scott, given in the Appendix to the Blue- 
book. Abundant proof is afforded that if the supply is 
to maintain its present proportion to the population, the 
population itself increasing rapidly, some part of the 
metropolis will soon be in straits, unless one of two plans 
is adopted. Either some fresh source of supply must be 
found, or the existing resources must be more wisely 
utilised. It will be understood at the outset that the 
districts of the London water companies extend far 
outside the metropolitan boundary. It is this fact which 
makes the question the more urgent, the growth of the 
outer ring being peculiarly rapid. Thus it is stated that 
whereas the population within the boundary underwent 
an increase of 400,000 between 1881 and 1887, the 
population dependent on the metropolitan water com- 
panies had risen in number by more than 800,000 during 
that period. The Lambeth Company meets with a yearly 
addition of between 15,000 and 25,000 persons to its 
district. The total supply discharged by the com- 
panies in 1887 amounted to 163,802,000 gallons as a 
daily average, being an increase of 2,653,000 gallons over 
the previous year, and corresponding to 30°36 gallons per 
nad of the population. The quantity appropriated to 
domestic purposes is reckoned at 80 per cent. of the total, 
or 24°29 gallons per head daily. It is perfectly clear from 
the data given, that this rate of supply cannot be kept up 
all round. The first anticipated failure is in the district 
of the East London Company, and it is reckoned that 
distress will occur in that area as early as 1892, should 
that year prove to be hot and dry, and should no special 
measures be adopted in the meantime. Deep wells may 
be sunk into the chalk strata of the Lea valley; but in 








that operation the East London Company meets with a 
competitor in the New River Company, and the process ig 
one which to a large extent intercepts the springs which 
feed the river Lea. The apprehensions of the Local 
Government Board on this point are thus expressed :—. 
“Tt may be doubted whether the Lea can, in any case, be 
relied upon to furnish continuously the same amount of 
water as has recently been taken from it; and we cannot 
regard without anxiety the possibility of a failure of 
adequate supply in the populous districts which now 
obtain their water chiefly from that source.” 

The population supplied with water by the East London 
Company last September, according to General Scott’s 
return for that month, was 1,221,000. The consumers 
dependent on the New River Company were 1,131,000, 
The total is a formidable amount, equal to the entire 

pulation of London in the year preceding the Great 
Exhibition. But the question does not end here, though 
it is in these districts that we find the urgency greatest. 
Doubt is expressed with regard to the future resources of 
the Lambeth Company, with a population now exceeding 
615,000, and the Kent Company, with 426,000. If these 
populations would remain stationary, all would be well; 
it is the growth which excites apprehension. Deep wells 
afford valuable aid; but the subterranean reservoirs 
are evidently shrinking, the levels in the wells are 
perpetually falling, and warning is thus given not to rely 
implicitly on always getting what we want, or rather 
what we choose to demand. The old principle of “ waste 
not, want not,” enters into this question, though very 
little is said about it either by Mr. Ritchie or General 
Scott. Credit is given to the water companies for their 
efforts to meet the demands made upon them; but a 
longing eye seems to be cast towards something beyond the 
present resources, and the growing need is made the 
groundwork for an appeal to at least “supplement” the 
present supply by drawing upon a distant source. It is 
to be rides that the distance would be great, the expense 
heavy, and a trespass would have to be committed upon 
watersheds destined to serve other populations. Of 
course, if the necessity arises, it must be met. But before 
trenching on stores which belong in the first place to 
other people, and before spending heaps of money in the 
— it would be a wise and proper measure if 

mdon were told to take stock of its present 
resources, and see whether they are turned to the 
best account. For the present this means that the 
companies should overhaul their affairs, and see whether 
they cannot make better use of the means at their dis- 
posal. The idea that every man, woman, and child in 
London and its suburbs uses twenty-four gallons of water 
per day, apart from what is consumed for trade and 
public purposes, must strike every person who considers 
the matter as entirely out of the range of ordinary expe- 
rience. There need be no doubt as to the quantity which 
enters the mains of the metropolitan water companies. 
The question is as to what becomes of it. Water may be 
poured into a sieve, but the sieve will not be full. Expe- 
rience gained in other towns goes to prove that it is the 
quantity of water which is wasted in London, rather than 
what is used, which is bringing on a crisis in the water 
supply of the metropolis. Weare not alluding to con- 
sumers’ fittings. That is asmall part of the affair, though 
it is one which ought not to be neglected. The spread of 
the constant supply is necessitating a stricter regard to 
the mode in which the water is received on the premises 
of the consumer. But although the constant service now 
extends to half the houses in the area supplied by the 
water companies, the volume continues to be extrava- 
gantly large. Even in the East London district, where 
the constant supply is given to 86 per cent. of the houses, 
the daily volume per head has only dropped in ten years 
from 32°29gallons to 31°79. Inthe Southwark and Vauxhall 
district, with 31 per cent. of the houses now on the con- 
stant service, the figures are somewhat remarkable, falling 
from 46°43 gallons per head in 1878 to 29°66 in 1887. 
Yet in 1883 the rate per head was down to 27°36. Of 
course, fluctuations in trade create a difference; but, 
making all due allowance, the ratio in the case of this 
company remains too high, although a little below the 
common average. 

The great source of waste in the metropolitan water 
supply must be sought in the mains of the water com- 
panies. Hitherto it has been cheaper to let this go on 
than to repair it. But if the companies would escape an 
early crisis they must stop the leak. The means of detect- 
ing the seat of the mischief are at their disposal. The 
waste water meter has been employed in other towns, as 
well as in some parts of the metropolis, and the results 
are unmistakeable. The facts already recorded in our 
columns show that in certain parts of London the rate of 
supply for all purposes has been brought down to a point 
which, if made universal, would give the Local Govern- 
ment Board some very different figures from those which 
characterise the present report. It is thus that in a 
— of the Lambeth district the supply has been 

rought down from thirty-four gallons per head to little 
more than twenty, and in part of East London from 
thirty-eight gallons to twenty-two and a-half. Still 
larger reductions are reported in the provinces. In a 
few places the total supply with unrestricted constant 
service has been reduced to twelve gallons per head 
daily, and even less. In Chester the reduction has been 
from forty to thirteen and a-half. It ought to be 
practicable to reduce the London average for all pur- 
poses to twenty gallons per head, or even less. If twenty 
gallons per head had been the daily average in the metro- 
politan districts last year, instead of over thirty, the 
supply would have been equal toa population of 8,200,000, 
instead of 5,394,000. This would make the whole area 
safe for something like twenty years to come, besides 
which there is at the present time a surplus on which to 
draw. The utmost to be feared is that the supply will 
run short in the east and north of London some four years 
hence, should the season be unusually hot and dry. The 
reasonable expectation is that, with due care and economy, 
the actual want in the shape of water both for London 
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and its suburbs can be met by the existing resources for 
another quarter of a century. But this is only on the 
condition that these resources are used and not wasted, 
To stop the enormous leakage now going on may be 
costly, But it would be still more expensive to “supple- 
ment” the present store by going outside the watershed. 

It may be said that we are still assigning a period 
beyond which the supply must be augmented from a dis- 
tant source. This period, however, may be extended by 
one or both of two causes. The increase in the popula- 
tion may proceed less on, as time advances. There is 
some indication of this already, the annual addition to the 
number of houses in the districts of the water companies 
being less extensive now than was the case a few years 
back. The falling off in the increment has been very con- 
siderabie of late. Another contingency is the possible 
discovery of water in some of the lower strata not hitherto 
drawn upon. It is to be regretted that the deep boring 
lately carried out by the Southwark and Vauxhall Com- 
pany, at Streatham, has proved the absence of the lower 
greensand at that spot. That the companies are awaking 
to the necessity of economising their stock of water 
appears by the recent monthly returns, there being a de- 
crease in the daily average during six months out of the 
nine ending with September in the present year. The 
circumstance that this year has been much cooler than 
1887 may partly account for this, but the decrease is re- 
markable, considering that the houses to which water was 
supplied were 9135 more in September than in January, 
corresponding to an increment of 68,512 in the population. 

The conclusions to which we are conducted are, there- 
fore, these :—That unless there is a more economical dis- 
tribution of water, or an enlarged source of supply, or a 
considerable abatement in the growth of the population, 
the time is near at hand when the water supply of Lon- 
don will begin to show signs of deficiency. But if economy 
be exercised in the distribution, still allowing an abun- 
dant supply for the use of the people, the present re- 
sources will be ample for many years to come, even though 
the population continues to increase at an undiminished 
rate. Prudence and foresight will enable the companies 
to meet every exigency ; but the present wasteful system 
must be effectually superseded, or it will not be long 
before serious embarrassment occurs. 





THE WATER SUPPLY OF PARIS. 

Lonpon, the largest city in the world, with a population of 
about 5,000,000 persons, can probably claim to 8s the 
largest and the purest supply of water on the face of the globe ; 
but our neighbours across the Channel are unfortunately not 
provided with good potable water, and hence many complaints 
are made, We have on more than one occasion referred to the 
Paris water supply, but as some further particulars have recently 
been published we have no hesitation in placing them before our 
readers. It will be remembered that the last time we men- 
tioned this matter, it was in reference two the project of M. G. 
Ritter, who proposed to obtain water for Paris from the Jura 
lakes in Switzerland. The following table is a comparison of 
the consumption of water in Paris and in London :— 


Approximate Average consumption per head 


F of popula‘ion during 24 hours 
population. for the first six months of .888. 
London .. .. 5,000,000 oo eee 81°32 gallons, 
Paris 2,500,000 i ae 40" Oe 461 


It will thus be seen that the consumption, or waste, or loss by 
leakages, chiefly underground, of water in Paris per head of the 
population during twenty-four hours is 14°78 gallons greater 
than that of London, This isa rather startling fact, and it is 
evident that the question of a good supply of water for the 
former city is of great importance. In Paris the daily con- 
sumption amounts to 115,250,000 gallons, of which only 28 per 
cent. is spring water, whilst the remainder is obtained from the 
rivers Seine, Marne, and the Ourcq. M. Alphand, the director 
of the town works, has recently had some analyses of the water 
made. He found that a cubic centimetre of water taken from 
the Seine at Ivry contained no less than 5760 bacteria, and at 
Chaillot the same quantity contained 12,000 bacteria! These 
figures, however, fall to 595 for water obtained from the Dhuys, 
and to only 115 for that taken from the river Vanne. Whether 
the bacteria test is of any value or not we need not inquire ; 
but it is notable that the number of microbes falls to 58 in 
water taken from the Asnidredrainage fields. Originally the Paris 
water supply was entirely obtained from its environs. The old 
Arcueil aqueduct, which was reconstructed in the seventeenth 
century, drains the table lands of Rungis, Paray, Wissons, 
Frisnes, and Longjumeau on the south of the town, and dates 
back to the time of Constance Chlore, at the beginning of the 
fourth century. The sources on the north of the city, near St. 
Gervais Belleville, were only utilised for the first time for Paris 
in the seventeenth century by the monks of the St. Laurent 
Abbey, who conducted the water into the metropolis in a 
subterranean passage to the fountains of St. Lazare, to water 
their domains. As Paris grew larger, it became necessary to 
seek further away its supply of water. The idea of bringing 
water to the town from the river Ourcq is ascribed to Riquet, 
the engineer who planned the construction of the Languedoc 
Canal in the seventeenth century, but which was not carried 
out until 1812, when the Emperor Napoleon commanded that it 
should be executed. The waters of the Beuvronne were intro- 
duced into Paris in town mains in 1809, whilst the Dhuys aque- 
duct, which supplies water from the Aisne Department, was 
completed in 1863. The hydraulic works of Isles-les-Mildeuses, on 
the Marne, about seven and a-half miles above Meaux,and those of 
Trilbardou, five miles below the same town, date from 1868. 
The Vanne aqueduct, which furnishes the water so much 
appreciated from the Aube Department, was completed in 1873. 
Many other sources have been considered, one being that of the 
Avre, but the idea of obtaining the Paris water supply from a 
distance was first brought forward quite thirty years ago. 
M. Grisot de Passy conceived the idea of conveying into the city 
the waters of the river Loire by means of an open canal. The 
project was taken into consideration, but was abandoned on 
account of financial difficulties. Perhaps, too, the opposition of 
the persons possessing property on the banks of the river had 
something to do with the rejection of the project, as they were 
afraid the Loire would be dried up. The last scheme brought 
forward for affording a good and fairly pure supply of water for 
Paris is, as already mentioned, that of M. G. Ritter, who would 
obtain it from Switzerland without injuring the interests of any 
individuals. It is a question, however, whether Paris needs any 
extension of the means of supply. The ‘population cannot use 
forty-one gallons per head per day. If Paris would go to the 





expense of a thorough overhaul of all the mains, branch, and 
service pipes and connections, it would probably be found that 
by the time the overhaul was completed, with the necessary 
detectors and meters, the consumption had fallen to twenty 
gallons per head per day, and an extension would not be neces- 
sary for a hundred years, and perhaps never. 


THE SUN’S DISTANCE. 


By degrees we are getting to know the actual distance of the 
sun from the earth. Some thirty years ago the estimate for 
this portion of space was 95,000,000 miles ; not long afterwards 
fresh data were introduced, and the reckoning fell to 91,600,000 
miles. Sir John Herschel then bade the world wait for the 
transits of Venus in 1874 and 1882, in order to arrive at a full 
and precise settlement of this important question. The same 
authority vindicated the character of astronomy as an exact 
science, by explaining that an error of nearly 4,000,000 miles in 
the sun’s distance corresponded to as little as one-third of a 
second in the solar parallax. The minute nature of this quantity 
was shown by comparing it to the apparent breadth of a human 
hair at a distance of 125ft., or a sovereign eight miles off. After 
this came the transit of 1874, concerning which it was announced 
in 1878 that the sun’s distance might be something more than 
91,600,000 miles, but would not exceed 92,000,000 miles. The 
results of the American observations of the transit of Venus in 
1882 have just been announced, and differ from the previous 
conclusion by showing the distance to be about 92,385,000 miles, 
with a possible error not exceeding 130,000 miles. When the 
estimated distance dropped from 95,000,000 to 91,600,000 miles, 
Sir John Herschel reminded the student of astronomy that the 
numerical statements of distances in respect to the solar system, 
as also the fixed stars, but excepting the distance of the moon, 
and including the velocity of light, required diminution by ..th 
of the amount stated. In the case of the masses of the orbs, 
the diminution would be as 0°89664 to 1. Thus the question is 
not a small one in relation to the general architecture of the 
heavens. But as there is reason to believe that we are now 
within 130,000 miles of the truth, we may consider that science 
has done enough, an error of 0°14 per cent. being as permissible 
as it is possible, in the face of the difficulties by which the 
problem is beset. 


TRAMWAYS IN THE EAST. 


Very material progress is reported by papers published in 
the East with respect to the development of the tramway 
system in our own and other Colonies in that hemisphere. 
The Ceylon Vbserver informs us that arrangements for laying 
down an extended service throughout Colombo have been almost 
definitely concluded, the system recommended for this being 
that of cable traction. This recommendation appears to have 
been based in a great degree upon the notice in these columns of 
a tramway constructed at Birmingham from the designs of Mr. 
Joseph Kincaid, M. Inst., C.E. Colombo, like most other 
Oriental cities of European occupation, is spread over a wide 
area, and freer means of communication between the business 
centre, the fort, and the outlying suburbs, are greatly desired. 
In Hawaii they are even in advance of our own Culony, Ceylon, 
for there a commencement has already been made and the work 
is being rapidly pushed forward. The Hawaiian (Gazette reports 
that no timber whatever is being used in the construction of the 
local tramways, the material being exclusively steel. The 
sleepers of this metal are laid on concrete beds, and the rails are 
of maximum weight. Among the Hawaiians there are a few to 
be found who raise objections to the lines being laid, and these 
—as among ourselves—are to be found among the shopkeepers 
past whose places of business those passengers who have hitherto 
been pedestrians will be carried unobservant of the wares 
exhibited. Nine-tenths of the residents are, however, said to be 
strongly in favour of the tramway; and as it appears inevitable 
that in all eastern countries resort must be had to home markets 
for desirable material, we may expect to learn that the impetus 
now being given to the laying down of lines of this character 
will have a sensible effect upon the business of British producers 
of such material. 


INDIAN EXPERIENCE OF BREAK OF GAUGE, 


A VERY noteworthy instance of the disadvantages which may 
be expected to result from the multifarious gauges adopted 
throughout the Indian railway system has just been reported, 
and it serves to illustrate how those disadvantages may be 
further felt as that system becomes extended. The remaining 
forty-three miles of the Nizam’s State railway now closely 
approach completion. This line will connect Bonakala with 
Bezwada, the latter place being its terminus on the banks of the 
river Kistna. On the other side of that river there is the 
terminus of the Bellara-Kistna Railway, and within a very short 
time, therefore, passengers arriving by the latter railway will 
see just before them the commencement of a long stretch of line 
which only needs the bridging of the river to place them in com- 
munication with it. But although the construction of a bridge 
at that point is both practicable and easy, it will not be worth 
the while either of the Nizam or of the projectors of the 
Bellara-Kistna Railway to undertake this work; the Nizam’s 
railway being of a gauge much narrower than that of the other 
line. Through traffic is thus denied to all the goods carried by 
either railway, while passengers by one or the other of them 
must ferry across the river in order to continue their journey. 
While admitting that perhaps break of gauge in India has been a 
necessity, such an instance as this fully shows how unfortunate 
that necessity has been. The extension of Indian railways on 
sucha system in the future must produce many similar results, 
and the fact should serve asa warning to those in other coun- 
tries whose progress in railway construction has not yet forced 
upon them a knowledge of the inconvenience of break of gauge. 


THE UTILISATION OF BESSEMER SLAG, 


A proposition has been made to utilise Bessemer slag, which 
consists in grinding it fine, adding chrome ore, and mixing these 
with tar, so as to form the mass into blocks, and then smelting 
them down in the blast furnace. The product is chrome- 
manganese iron, the manganese emanating from the acid cinder. 
For instance, if Bessemer slag containing Si O, = 45 p.c, 
FeO = 10 p.c., Mn O 45 p.c., is intimately incorporated with 
chrome ore of the following contents: Cr, O; = 50 p.e., 
Fe, O, = 12 p.c., Al, O, = 11 p.c., Mg O18 p.c., SiO, = 9 p.c., 
and the necessary carbon, and the mixture be reduced by 
melting, the following alloy will, approximately, be obtained : 
20 p.c. Mn., 50 p.c. Cr, 26 pe. Fe, together with a slag which 
contains, say, up to 50 p.c’ Si Og, 1 to 2 p.c. Fe O, 14 p.c. Aly Oz, 
18 p.c. Mu O, 16 Mg O, and only traces of Cr, 03. The 
separation of the metal from the slag is perfect, because the 
Bessemer cinder forms an excellent solvent for the otherwise 
almost infusible earths accompanying the chrome ores, and 
again because the manganese in the chrome alloy—which, of 
course, will depend on the quality of the Bessemer slag em- 





ployed, makes this metal quite fluid. The exact quantity of 
manganese in the alloy can, of course, be obtained by adding 
manganese ores as required, 








HORIZONTAL UNDERGROUND PUMPING 
ENGINES. 


WE Jillustrate on page 431 a fine set of underground 
pumping engines, constructed by Messrs. Hulme and Lund, 
of Manchester, for the Dynevor Coal Company, Newton 
Abbey. Underground engines, for various reasons, require to 
be exceptionally well made, as they are usually heavily loaded, 
worked in a bad light, so that the necessity for small repairs is 
not easily discovered, and they are rather inaccessible for repairs. 
Besides this, a breakdown may lead to very serious results, and 
little time is available for mending anything that breaks. It 
will be seen from our engravings that the Dynevor engines are 
massive and simple. The cylinders are 25in. diameter, with a 
stroke of 24in.; the cranks are set at 90 deg.; the pumps are 
joined to the engines by heavy distance-pieces. There are two 
double-acting rams 10}in. diameter ; the stroke is that of the 
engines, namely, 24in. The shaft, piston-rods, valve rods, 
and crank pins are made of mild Bessemer steel. The 
connecting rods are best wrought iron. All the journals 
are made very large, and have adjustable gun-metal 
steps. It will be noticed that the pump barrels and 
valve boxes are all separate castings, well bolted together, 
kence it is an easy matter to lower and fix below 
ground, and in case of fracture to any part it is readily 
replaced, the valves of large area have double beats, and both 
valves and seatings are made of hard phosphor bronze ; they 
are readily accessible. The duty these engines have to perform 
is to force 60,000 gallons per huur to a vertical height of 480ft. ; 
to this end the governors are set to regulate the speed accordingly. 
Similar engines, made by Messrs. Hulme and Lund during the 
last fifteen years, are succeesfully working against much greater 
heads than the above ; it is needless to say that for continuous 
heavy pumping in a culliery it is of the utmost importance that 
the machinery should be strong, and of good construction and 
material. As the pumps illustrated are quadruple acting, and 
have each a capacious air vessel, the flow of water is continuous 
and regular ; the total weight of the engines closely approaches 
twenty tons, 








Automatic Doors, GATES, AND TURNSTILES.—The Facile Auto- 
matic Turnstile Company have applied the automatic system of 
supply upon receipt of a coin, in a most ingenious as well as simple 
manner, to swing doors, gates, turnstiles, public chairs, and to 
water closets, In all these cases, dropping a coin into a slot 
enables the payer to pass through a doorway or gate or obstruc- 
tion of some kind. Water closets are fitted in this way, and the 
railway companies or other owners receive payment where hitherto 
none has been made, as it has not paid the companies at country 
stations to keepa man in charge. The places are therefore now 
kept in better order, and afford a large return on the expenditure. 
Turnstiles are similarly fitted, and no attendants required. The 
company have applied the system of automatic apparatus in various 
ways, many of which may be seen at their offices, at Suffolk House, 
Cannon-street. 

ENGINEERING Society, UNIVERSITY COLLEGE, BrisToL.—The 
session was commenced by the inaugural address of the President, 
Prof. Ryan, M.A., D.Sc., M.LM.E., on “The Correlation of 
Theory and Practice in the Engineering Profession,” which address 
took place on Oct. 31st. He pleaded the giving of due weight 
to the two sides of an engineer’s training, and depre- 
cated dissertations on theory versus practice. The soi-disunt 
‘* practical” engineer he compared to the old-fashioned doctor who 
diagnosed his patients by a cursory inspection of their protruded 
tongues. The merely theoretical man was likened to the young 
licentiate who ascertains the temperature of his victim periodically 
and takes indicator diagrams with his Spbygmograph every half 
hour to compare them religiously with the published charts of 
every known malady. The first paper was read by Mr. G. S, 
Darby, on ‘‘The Pattern-Maker,” on Nov. 13th. This paper was 
the first of a series of practical papers. 

DEATH OF Mr. JOHN TURNBULL.—We regret to announce the 
death of Mr. John Turnbull, senior, long a proprietor in the Canal 
Basin Foundry Company, Glasgow. Mr. Turnbull was born in 
April, 1807. He was early apprenticed to Messrs. Boulton and 
Watt, Soho, who about seventy yesrs ago started a branch esta- 
blishment at the Broomielaw to carry on marine engineering. Sub- 
sequently he took charge of the engineering department of Messrs, 
H. and R. Baird, Old Basin Foundry, which was established in 
1792, after the completion of the Forth and Clyde Canal. That 
establishment continued, and Mr. Turnbull with it, till the year 
1841, when he and other two heads of departments took over the 
goodwill of Messrs. Baird’s business, and made a new start in that 
year in new premises, still known as the Canal Basin Foundry, 
near the top of Port Dundas-road. The concern has recently 
become a limited liability company, under the title of Turnbull, 
Grant, and Co, Mr. Turnbull was early connected with the com- 
pound engine as applied for land purposes, and in 1847 he made 
his first engine of that kind, under the patent of the late Mr. 
William M‘Naught. Mr. Turnbull retired from active business life 
in 1880. 

Santa Fe Raitways.—The Courrier de La Plata publishes the 
following information on the leasing of the Santa Fé railways to 
the Fives-Lille Company:—‘‘ Up to the present time we have 
abstained from speaking of an important negotiation entered into 
a year ago by the Government of Santa Fé, which has just 
received the sanction of Parliament. The working of the Santa 
Fé railways is about to be conferred on a French company, that of 
Fives-Lille, which is already in possession of the line from San- 
Cristobal to Tucuman. The English companies were desirous of 
possessing the main line, which will carry off all the traffic of the 
north provinces. On the other hand, the Fives-Lille Company, 
which Le purchased the line from San-Cristobal, tributary to those 
of Santa Fé, could not permit a concurrent enterprise, and conse- 
quently a hostile one, to become mistress of the network of 
railways. The contest has been strong, and its resu!t advantageous 
to the Santa Fé Government, which has obtained ptiona 
advantages. The railways of Santa Fé comprise 400 kilometres 
now open and 300 kilometres in course of construction. Various 
sums, amounting to 80,000,000f., have been raised upon them. 
Worked by the Government, the return was about 2 percent. On 
the provincial treasury fell the difference in the guarantee—a little 
more than 4 per cent.; and as it was desirous of completing the 
lines up to 1300 kilometres, it was naturally afraid of the 
responsibility it would im upon itself. The negotiations which 
have just been terminated relieve it from this charge. The Fives- 
Lille Company and its syndicate, directed by the Banque de Paris 
and of the Pays-Bas, has, without hesitation, offered to Santa Fé 
advantages as great as those granted by the French companies, 
The brilliant success of the line from San-Cristobal to Tucuman has 
proved that French capitalists are now willing, with more con- 
fidence than in the past, to invest their money in the Argentine 
Republic. In this operation the Fives-Lille Company acts for the 
Société Frangaise of Argentine Railways, recently created for the 
construction of the line from Sunchalesto Tucuman, The Société 
Francaise, in continuing the provincial lines of Santa Fé, will soon 
have at work under its direction a compact network of about 1300 
kilometres, 
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Edinburgh. This trip was run by a compound engine 
with cylinders, high-pressure, 18in.diameter, 24in, stroke; 
low-pressure, 26in. diameter, 24in. stroke ; four-coupled 
wheels, 6ft. Gin, diameter. In both instances the quickest 
run was made on the last day in August. At present the 
distance between York and Newcastle is worked by com- 
pound engines and ordinary high-pressure express engines 
alternately, and the distance between Newcastle and Edin- 
burgh is worked by compound engines almost exclusively. 

The comparison of consumption was not taken specially 
during the accelerated running, but the same engines 
worked alternately between York and Newcastle with 
the ordinary Scotch express with an average of thirteen 
coaches, and the comparison gives for the compound en- 
gines 25 1b. per mile, and for the ordinary express engines 


31'4 lb. per mile, showing a saving in favour of the com- 
pound engines of 6°4 lb. per mile, or 20°3 per cent. The 


flying express train consisted of seven vehicles, as follows :— 
: P Tons, cwt. gr. 
2 First-class carriages 


2 Composite _,, =30 2 0 
1 Third-class __,, aie So 8 
2 Vans - eae OS 
Total 7 Tons 100 10 0 


Fé ah ae 
et) ae ee 


No account has been given in this statement as to 
weight of engers ana luggage, but the trains were 


Ordinary express engine and tender ... 
Compound me 


” ” ” 





well filled, and had a considerable amount of luggage. 


Running of Down Special Express 10 a.m. from King’s Cross during August, 1888. 





London to Grantham, 105 miles 26 chains. 

















| 
Z o< S. | Milos per hour, | 
ad Ad AS.:4 Actual. | 
i a |e 
| “= / gd om | | 
| wo. a: a4" a 
Date. | woof £31 §&3 SESE = | No. of 
engine =P <4 age | = | Running mad engine. 
So] BS 6522 4 by + ag eam, | 
=o 30 28c5 | elays. &e. 
g*| 28 4288! | | 
§ Ha id Min 
a.m, 
Ist | 671 8 10 11.59 53°1 = 3 
2nd | 233 9 10 11.58 | —| 53°6 — 3 
3rd | 776 9 10 11.56 — 54°5 3 
4th | 233 9 10 11,58 , — 53°6 _— 3 
6th | 98 8 10 12.0 7| 65°9 | 52°7 777 
7th | 69 9] 9.58 11.54 | — | 54°5 — | 777 
8th | 48 8] 9.59 11.56 | — | 54°0 — | V7 
9th | 776* 9) 9.58 11.55 | —} 54:0 — | 777 
10th | 234 10 10 11.57 54°0 — | WW 
llth | 776 8 10 11,55 | — 55°0 — | W7 
13th | 237 8 10 11.55 | — 55°0 - | 775 
14th | 7 8 10 11.55 | - 55°0 -- | 775 
1ith| 98 8] 10 11.55 2] 55°9 | 55°0 | 775 
16th | 22 9 10 11.51 — 56°9 ae 775 
17th | 22 8 10 11.55 | 2] 55°9 | 55:0 | 775 
18th 7 8 10 11.56, —| 54°5 — | 775 
20th | 233 7 10 11.50 —| 57°5 — | 775 
Qst | 237 7) 10 11.49,—| 580 | — | 775 
22nd! 98 7 10 11.58 — | 55°9 — | 775 
23rd 233 7 10 11.48 58°5 775 
24th | 98 7 10 11.53 55°9 77h 
25th | 233 7 10 11.45 — 60°2 775 
Zith | 22 7 10 11.51 - | 56°9 — | 9 
28th | 98 7 10 11.52 —)| 56°4 -— | 95 
29th 22 7 10 11.49 —J| 58:0 - | 95 
30th | 69 8| 10 11.54 55°4 — 95 
31st 98 71 11.50 57°5 — 95 
Average ... 55°7 | 55°5 | 
| 























LETTERS TO THE EDITOR. 
(Continued from page 432. ) 





EXPRESS LOCOMOTIVES. 


Sir,—Our friends on the other side of the Atlantic every now 
and again give vent to their enthusiasm by discussing the supe- 
riority of their locomotives over those which we build in this 
country. Somme of the arguments they advance are of a sufficiently 
humorous character. For instance, I noticed in the pages of a 
contemporary a lengthy correspondence a year or two ago, where 
one writer especially dwelt upon the fact that over there they 
knew their business so well that they had one standard type of 
engine, while in this country everycne had a different idea as to 
what constituted a good locomotive, with the result that while in 
the one country every engine was uniform in appearance and desi 
in the other there were scarcely a dozen engines even on one lire 
which were in any way similar. A further development of the 
comedy came about very soon, fcr an English writer attempted to 
compare the performances of a standard representative of English 
] tive practice—Mr. Stroudley’s Devonshire class—with a 
standard engine on a leading American line. In reply, he was 
informed that the example selected was not a genuine American 
engine, nor was another which he proposed, so the truth was elicited 
that, at all events, there were three distinct types of American loco- 
motives. Asa matter of fact, there are several different species of 
engine now running daily on American lines. For instance, there are 
the American type—four-coupled bogie—and the ten-wheel engine— 
six-coupled bogie—and there are the Moguls, the Consolidations, 
and the Decapods, all with a leading Proney-truck. There are also 
Wootten engines, and Strong engines, engines with wagon-topped, 
and engines with straight-backed boilers, metropolitan or elevated 
railway and switching engines, and a variety of experimental single 






































Grantham to York, 82 miles 55 chains. Total, London to York. 
ic a oe ¢ | Miles per hour. Miles per hour. 
eS oe ee Actual. 3 | Acti 
|59/"sss |"488) g 7 | *& 
led! dite (al or | | 
|a3 22 6 ge b | | tmelud- 5 Running} 
| Ee | sane |Se52 | 3s | Running) {) gf | excl’ding| {nclud’g 
|35|/ 84s) e8g8/A | excl'ding ein % | delays, | stops 
|.8 SiO gas |¢ea8 | delays. rs a stops, | &c. 
2888 | 288) Pha | ae | 
¢ |\|e8 
k 4 < Min.| | Min. 
| | | 
8; 12.2 1.38 |—| 545 | — | 8 53°7 55°0 
9} 12.2 1.83 |—| 545 | — 4 54°0 53°0 
| 9 12.0 1.31 —| 5°5 | — | 4 54°5 53°35 
| o| Ts 1.36 3| 55°1 | 53°3 8 54°2 §2°2 
; 8] 12.4 1.36 2] 55°1 | 53°9| 13 55°6 52°2 
| 9] 11:59} 1:31 | 2) 55:1 | 53°9| 7 | 54-8 | 53-0 
|} 8} 11.58; 1.29 | —)| 55:1 - 3 54°5 53°7 
9/ 12.0 1.30 |— | 55:1 -- 5 54°5 53°2 
i 9] 12,2 1.32 |}—) 55:1 —_ 5 54°5 53°2 
8| 11.59] 1.30 — | 54°5 -— 4 54°8 53°7 
8] 12.0 1.30 6! 50°1 | 55.1} 11 56°7 53°7 
8] 12.0 1.30 2| 56°4 | 55.1 7 55°6 53°7 
8{ 11.59} 1.28 |— | 55°7 _ 6 55°8 §4°2 
| 8] 11.59; 1.27 | —| 5571 oe 6 56°1 54°5 
| 8] 12.0 1,29 —, 55:7 — | ¢ 55°8 54°0 
8| 12.0 1.30 |— | 55:1 — | 4 54°8 53°7 
7] 11.54] 1,24 — | 55°1 — | 4 56°4 55°3 
7} 11.53} 1.22 557 | — | 4 | 57°0 | 55°8 
7| 11.56] 1.26 55°1 _- 3 55°6 54°8 
7{| 11.53] 1.22 |—| 85°7 _ 5 57°3 | 55°8 
7 11.58 | 1.26 |—| 56°4 os 5 56°1 54°8 
7| 11.51] 1.30 9} 55°1 | 50°1) 15 57°9 53°7 
7| 11:56] 1.28 | 3| 85-7 |53-9| 8 | 56-4 | 54-2 
7{ 11.58] 1.29 2| S6°7 | 54°5| 8 561 54°0 
7 | 12.0 1.80 | 4) 57°7 | 551) 15 57°9 53°7 
8 | 11.58 1.27 |}— | 55°7 — 4 | 55°6 54°5 
7| 11.54] 1.23 |—] 55°7 | — | 4 | 56°7 | 55°6 
= EE - } |-—- = 
| 55°5 | 54°8 | 55°6 53°9 








Great Northern Railway, Locomotive Engineer's Office, 


Doncaster, September, 1888. 


P. STIRLING. 


[* Our double-page supplement of the 8th of June shows this engine.—Ep. E.] 





BRITISH CASTINGS IN THE UNITED STATES. 


THE Chicago Jnter-Ocean of October 26th says :—‘‘ A gentleman 
thoroughly familiar with all the facts, figures, and bearings of the 
matter of which he speaks, was yesterday interviewed 
porter for the /nter-Ocean on the subject of the contract for fur- 
nishing the castings for the Denver Street Cable Railroad. He said: 





a re- | 
y | contingencies, &c., 3dols. ; total cost in Denver, 27 dols. 50c. 


‘The contract is for 5000 tons of castings for the Denver Street | 


Cable Railroad Company. There were intimations received by 
home firms that they would have foreign competitors. The conse- 
quence of these intimations was that the American firms entering 
into competition for the contract made unusually low bids, being 
well aware what their English competitors wok do in the way of 


low prices. A letter from Denver says that the contract, after all, | 


has been let to two firms in Bradford, England. The bid of the 
American parties was under 39 dols. per ton, delivered in Denver, 
The contract has been taken by the English parties for still less. 
The castings, consequently, will be made in England, shipped to 
Galveston, Tex., and thence taken to Denver by the Atchison, 
Topeka, and Santa Fe Railroad. Now, the Denver Street 
Cable Railroad Company has effected a saving of nearly 
4500 dols, by taking advantage of this difference in prices 
between the American and the foreign bidders, and yet the 
price asked by the American bidders was based on less than 
14 cents a pound in Chicago. The basis of bids made by the 
Americans was on pig iron in the neighbourhood of 16 dols. per ton 
in Chicago. And the English firms have to pay a duty of 40 per 
cent. ad valorem, and still they are enabled to beat American 
competitors on large contracts, and at figures that allow scarcely 
any margin of profit to the American manufacturer, What would 
be the resnlt to American foundrymen if the duty was still further 
reduced? This contract going to England means the non-employ- 
ment of over 100 moulders for six months, of over 200 other em- 
ployés in mining, manufacturing iron, and fuel for the same period 
of time. It means the loss of over 12,000 tons of ore to American 
consumption, and of over 15,000 tons of fuel. The labour item in 
this matter amounts, or would do if the contract had been let here, 
to over 100,000 dols. in wages to American working men, not inclu- 
ding the labour of transportation. The 100,000dols., in other 
words, simply includes the wages for mechanical labour.’ 

‘**Whatare the relative wagesof American and English moulders?’ 
‘The wages here for moulders are about 2°75 dols. per day, and in 
England about 1:25dols. per day. But this latter price is only 

idin England to first-class moulders—to the very best—while the 
ower class of their moulders do not get over 90 cents per day, the 
average wages here being 2°75 dols. per day. I would add that 
there is a large class of work given out here in quantities, such as 
car work and bridge work, that is made from standard patterns 
and in large quantities, that the English firms can bid on, and that 
they have not hitherto done so to any extent may be accounted for 

robably from their not understanding the large field there is 
ere for such work,’ 

“It is also stated that there were four Chicago bidders on this 
Denver job, in addition to the bids from foundries in St. Louis, 
Cincinnati, Kansas City, Belleville, Il]., Birmingham, Ala., and 
Omaha, The successful placing of the Denver contract in England 
is partially explained by the fact that a cable railway of St. 
Joseph, Mo., had previously contracted for a cable plant in Brad- 
ford, Hogland:—‘the following correspondence speaks for itself :— 

‘**W. M. Shepherd, Esq., Editor of Herald, St. Joseph, Mo.— 
The statement has been made that the engines, driving machinery, 
pulley, yokes, and rods, in fact, the entire ironwork to be used in 
the construction of a cable street roadway in St. Joseph, was 
manufactured at Bradford, England. Is this statement correct ? 


(Signed) JoHn C, ORRICK.’ 
‘* The answer is as follows :— 


‘** All the materials were purchased at Bradford, England. So 
say the officers of the cable road. (Signed) W. M. SHEPHERD.’ 


‘‘We are informed that the Denver contract for yokes was on a 
basis of 38dols. per ton delivered. The cost of making these 
castings in England and laying them down in Denver is about as 
follows :—Pig iron, 9 dols. ; casting, 3 dols. 50c. ; duty, 40 per cent. 
ad valorem, 5dols.; freight, water and rail, 7 dols.; margin for 


“The foundries in St. Louis, Litchfield and Belleville have been 
doing a ban deal of this class of work for the cable roads in this 
city and Kansas City. The Denver and St. Joseph contracts 
referred to involve the expenditure of at least 400,000dols., of 
which at least three-fourths is labour, 

** ‘STATE OF MISSOURI, 

**¢ COUNTY OF BUCHANAN. i 

‘“*«J, M. Huffman, being duly sworn, deposes and says he is the 
president of the Wyatt Park oe of St. Joseph, Mo., that 
said company did contract with Thalimer and Lighthall for all 
material and labour to build and equip above five miles of cable 
railway in said city of St. Joseph, and that said Thalimer and 
Lighthall did sub-contract for engines, driving machinery, yokes 
and other castings to be used in construction of said cable railway 
with firms in England, and that there was sent to the city of St. 
Joseph a —- of said yokes for said cable railway that was cast 
in Bradford, England, and on which was cast the following, to-wit: 
On one side, “Thornton and Gribben, manufacturers, Bradford, 
England.” On one side, ‘A. H. Lighthall, 1888,” And there were 
stored in United States Bonded Warehouse, in the city of New 
York, July, 1888, not less than 250 tons of said yokes awaiting 
shipment. (Signed) J. M. HurrMan, Prest.’ 

‘Subscribed and sworn to before me, a notary public qualified, 
and whose commission expires March 7th, 1891, this thirty-first day 
of October, a.D. 1888, (Signed) P. V. WisE, Notary Public.’ 





‘**T certify that this is a true copy of the original affidavit now 
in my office, room 604, Bank of Commerce building. 
‘Jas, W. BELL, Prest. Buck Stove and Range Co. 
‘November Ist, 1888.’”"—Age of Steel. 








New Swiss Patent Law.—The new patent law in Switzerland 
came into force on November 15th. Patents are granted for 
inventions not known in Switzerland; but citizens of those 
countries living beyond the sea which have joined the international 
union, of which the United States is one, can get patents there 
even if the invention is known in Switzerland or patented in the 
home country, provided they make application within seven months 
from the time of filing the application in the home country. 
Citizens of those countries not living beyond the sea have six 
months. The patent is granted for fifteen years, commencing 
from date of application. A small tax is senile annually during 
the life of the patent. The patent must be worked in three years. 
The law is somewhat similar to the French law. 


ENGINEERING Society, K1ne’s CoLLeGE, Lonpon.—At a general 
meeting of this Society, held on November 6th, the president in 
the chair, Mr. Merriman read a paper on ‘‘ Organ Building.” The 
author commenced by giving a short history of the development of 
the organ, and gave the particulars of several organs of historic 
interest. He then proceeded to a detailed description of the 
mechanism employed, and stated that the introduction in 1830 of 
the pneumatic lever by Mr. Barker, and its subsequent improve- 
ment, had so improved the touch that now, in some of our largest 
organs, it is even lighter than that of the piano. With re; to 
electric action, he stated that the compressed air chamber was in 
the back of the wind-chest, the air being admitted to the power 
bellows which move the pallets by means of circular valves attached 





to rods worked by the armatures of electro- ets, the connection 
| being made by points under the keys which dip into cups of 
| mercury, 





and coupled locomotives on every conceivable principle, so that I 
think that the American engineers can hardly with truth boast 
that there is only one type of locomotive in use. 

If our critics would look carefully into our locomotive practice, - 
they would find that our engines are easily divisible into three 
classes, It is my intention to consider the express passenger 
engines only in this letter, and these are roughly divided into two 
types, single driving and four-coupled. These might be further 
cobdinhed into six-wheel—either with a rigid wheel base or with a 
radial leading axle—and eight-wheel bogie engines, and still 
further into outside and inside cylinder engines. Practically, then, 
there are eight combinations possible in the design of modern 
English locomotives, all other differences being those of detail 
merely, a matter which obtains also on American roads. 

Of course, according to our critics’ idea, there ought to be one 
class of locomotive alone for express passenger traffic, but, on the 
other hand, I must say that locomotive practice has not arrived 
at a state of perfection on either side of the Atlantic, and that an 
engineer should not be blamed for attempting to improve on exist- 
ing designs, in order to meet the peculiar exigencies of his own 
line. But then, in justice to the critics, I contend that there 
might be more uniformity of idea on some of our express lines than 
at present prevails. For instance, one engineer holds out through 
thick and thin for single engines, while another will have none of 
them, in cases where the nature of the traffic would lead one to 
suppose that similar locomotives of either one type or the other 
should be employed. We propose to briefly enumerate some of 
the more noticeable features which strike us with regard to our 
English railways. 

The coupled locomotive finds most advocates, and on many lines 
represents the only type of express engine. The principal lines on 
which it is employed, to the exclusion of single drivers, are the 
London and South-Western, the North British, the Glasgow and 
South-Western, the Highland, and the Lancashire and Yorkshire 
railways The Midland, until quite recently, was sternly against 
single drivers, but Mr. Johnson has brought out the 26 Class 
of singles with a leading bogie, furnished with special sanding 
arrangements. The Caledonian also, whose later engines have all 
been of the coupled type, has brought out a single bogie engine, 
No. 123, provided with a sand blast simflar to that employed in 
the Midland single. Previously, in 1861, Mr. Connel had built a 
class of outside cylinder six-wheeled engines with a pair of 8ft. 2in. 
driving wheels, which are still wonderfully good with trains of 
small weight. The North-Eastern, South-Eastern, and Chatham 
and Dover railways, have had some fine coupled engines 
built during the last ten years, while the North-Western employs 
coupled engines of the Precedent class almost entirely for its 
heavy express traffic. The Brighton line uses coupled engines of 
unusual design, the leading and driving wheels preoel coupled ; 
but there are also some well-designed single engines with 6ft. 8in. 
wheels. The Manchester and Sheffield line adopts coupled loco- 
motives largely; but very lately Mr. Sacré designed a new class of 
single-drivers with outside cylinders, which are employed chiefly in 
running the Great Northern Railway Manchester expresses. e 
Great Eastern has some fine 7ft. 6in. single bogie engines; but, as 
a general rule, its express traffic is worked by large coupled 
engines. The Great Northern and Great Western are the only 
lines which employ single engines almost exclusively in their 
express traffic, for though they both build coupled engines, these 
are chiefly relegated to the slower stopping trains. The Great 
Northern especially has run single engines for the last twenty 
—_ at least, with its ever-increasing express trains; and Mr. 

tirling’s theory as to the superiority of single over coupled 
locomotives would seem to have been borne out by practice, since 
that line takes first rank in the list of express railways. 

With regard to the question of outside versus inside cylinders, 
there is some diversity of opinion. The South-Western, Highland, 
and Great North of Scotland use outside — exclusively, 
while the Midland, Great Western, Brighton, North-Eastern, Chat- 
ham, and Glasgow and South-Western have nothing but inside 
cylinders. At one time there were a good many six-wheeled out- 
side-cylinder locomotives built, but for the last few years the dif- 
ferent lines have not employed outside cylinders except on bogie 
engines. The railways other than those above mentioned use out- 
side and: inside cylinders apparently indiscriminately. The Great 
Northern 8ft. engines have outside cylinders, but all its other 
engines have them inside; and Mr. Stirling has lately brought out 
some six-wheeled inside-cylinder single engines, with 7ft. 6in. 
wheels, to run the same traffic as the larger ones. The Great 
Eastern has 7ft. Gin. bogies, 7ft. six-wheelers, and 6ft. coupled 
bogie engines with outside cylinders, but all its other and later 
express locomotives have inside cylinders. The Manchester and 
Sheffield has built some outside-cylinder singles lately, but its 
other engines have inside cylinders. With the exception of the 
8ft. 2in. singles, the Caledonian Railway adopts inside cylinders 
exclusively. On the North-Western the Pandora class and the 
compounds have outside cylinders, but otherwise the inside arrange- 
ment is adopted throughout. 


The bogie is not so nee a feature on our perfoct roads as 
in America, where the generally roughly laid pica aie Br a con- 
siderable amount of flexibility for the purpose of safety. We havr, 
however, a goodly show of bogie engines, which in appearance are 
unequalled, and some few of our linesadopt the system exclusively, 
as, for instance, the South-Western, the South-Eastern—vn later 
engines—the Highland, Great North of Scotland, and Glasgow and 
South-Western. The Midland has some superb bogie engines, but 
six-wheelers are more common. The Great Northern 8ft. singles 
are bogie engines, the others being six-wheelers; while by way of 
contrast the Manchester and Sheffield singles are six-wheelers, and 
their large coupled engines are bogies. The Great Eastern in Mr. 
Bromley’s and Mr. Adams’ days used bogies, but Mr. Worsdell 
adopted radial leading axles in preference, except on his compounds 
The North-Eastern has some fine-looking bogie engines, and Mr. 
Worsdell has lately brought out a bogie compound. The Lanca- 
shire and Yorkshire, North British, and Caledonian have also 
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adopted the bogie to a great extent. There are three lines which 
reject bogies entirely, namely, the Great Western, London and 
North-Western, and Brighton lines. The Great Western has, 
indeed, some broad-gauge bogie engines, converted from the 9ft. 
Bristol and Exeter double bogie tank engines, and the North- 
Western uses radial axles freely, but otherwise these three lines do 
not depart from the ordinary six-wheel type. 

The use of steam domes is almost universal, The exceptions are 
the Great Northern, the Glasgow and South-Western, the Great 
Western broad gauge, and the South-Eastern—since Mr. J. Stirling 
has been connected with it—which reject them altogether. Some 
few years ago, a number of domeless engines were built for the 
Great Western, but in the majority of cases Mr. Dean's engines 
are supplied with very fine and large domes indeed. The other 
railways adopt them in every case. 

In conclusion, I may draw attention to a new feature in locomo- 
tive engineering—the use of compound engines. Although not by 
any means a new idea, it is only of late years that anything like a 
regular trial has been made of the practical capabilities of the 
system. Mr. Webb led off with his now well-known three-cylinder 
engines, of which there are a great number on the North-Western 
line, and Mr. Worsdell soon followed on the Great Eastern with 
Worsdell and Van Borries’ two-cylinder system. Having trans- 
ferred his services to the North-Eastern, he has since designed 
some magnificent compounds on the same principle, and has also 
brought out a number of compound goods locomotives on that line. 
The North British has experimented with a four-cylinder tandem 
compound, but with no great measure of success. 

I consider that it is with engines for goods and slow passenger 
traffic that the compound system is likely to show most headway, 
for with fine express locomotives such as are running on our 
leading lines, with a coal consumption of only from 20 Ib. to 30 Ib. 
per mile, it is questionable whether sufficient economy can be 
effected to refund the extra cost of a compound locomotive. I 
think that in this case the employment of larger cylinders, in 
which a higher degree of expansion might take place, would prove 
preferable to compounding. 

However, in these days of progress, we dare not predict anything 
like finality in locomotive design. The engineer of to-day cannot 
declare anything to be absolutely impossible in the more or less 
immediate future, and we may even live to see triple or quadruple 
expansion locomotives working express traffic. G. F. B. 

ing, W., November 20th. 





LOCOMOTIVE ENGINES IN NEW SOUTH WALES, 


Sir,—Some time has now elapsed since this subject received 
attention at the hands of the engineering — in this country. 

comments were somewhat adverse to the present locomotive 
superintendent, and to his many friends in this country it has been 
a subject of regret that both sides of the question have not been 
heard, as that gentleman’s position interfered with his liberty of 
action in replying. It may appear somewhat unwise that after so 
great an interval of time, and when a great deal of the personal 
friction has subsided, to renew this subject, but this may be con- 
ducive to a more impartial consideration of the main features of 
the dispute ; and of doing tardy justice to a gentleman who, during 
his engineering career in this country, won the respect of all his 
colleagues and acquaintances. The original substantial points in 
dispute were the selection of engines best suited to the passenger 
and goods’ traffic of the New South Wales Government Railway, 
without unnecessarily increasing the types of engines—a question 
of chief consideration in this country, and one much graver for the 
Colony. The first thing to be considered in such selection or design 
must necessarily be the nature of traffic, gradients, speed, and con- 
dition of and structure of permanent way. 

The greater portion of the line from Sydney to Bathurst abounds 
in numerous gradients, varying from 1 in 60 to 1 in 50. Thirty- 
six miles from Sydney, where the line crosses the dividing range of 
mountains, it ascends gradients of 1 in 30 for 22 miles, succeeded 
by long and frequently recurring gradients of 1 in 33 for 27 miles, 
followed by some 22 miles on gradients varying up to 1 in 50, from 
which place the line descends for five miles, where it reaches Esk- 
bank, 944 miles from Sydney, an altitude of 2°990ft. above the 
level of Sydney, from which it descends by easy gradients to 
Bathurst. Such a line has been described by a contemporary as 
*‘normal and moderate.” With the weight of rails and loads 
taken, as in New South Wales, and rapidly increasing traffic, we 
in this country would certainly depart somewhat from the usual 
type of engines used on English main lines. And herein lays the 
origin of the whole contention between Mr. Scott and Mr. Midelton, 
as will be seen later on. 

Thus, in selecting a suitable design of engine, the section from 
Sydney to Eskbank would alone require to be considered, along 
with the weight of rails. Ashort reference to the types of engines 
severally recommended by Mr. Scott and Mr. Midelton will suffice. 
But before doing so, it will be necessary to refer to a corre- 
spondence between the traffic manager and Mr. Midelton, then 
acting locomotive engineer, Mr. Scott being then in England—ride 
minutes published by order of the = mae Chamber, printed 
October 25th, 1887, in which Mr. Midelton writes to the traffic 
manager as follows:—‘‘ Kindly let me know the weight of the 
heaviest trains you desire to work, at an average speed of, say, 
35 miles per hour, as the practice of employing two engines on one 
train should be discontinued as soon as —— I am preparing 
designs for an engine which shall take the train I think you will 
propose—that is, of course, keeping within bounds as to safety on 
our steep grades.—March 20th, 1583.” 

Mr. Read, traffic manager, replied as follows :—‘‘I find that an 
engine capable of maintaining a speed of 35 miles per hour on an 
ordinary road, and of drawing loaded vehicles up an incline of 
1 in 30 or 33, would meet the requirements of the department. I 
quite concur with Mr. Midelton, that it is undesirable to have two 
engines doing the work of one, as they have frequently to do at 
present.—April 25th, 1883.” These letters go to show the necessity 
for better hauling power than that hitherto employed. 

Referring to a letter received by the Commissioner for Railways 
from the agent for the Baldwin Company offering six Mogul 
engines, Mr. Midelton appends the following: ‘“‘ December 22nd, 
1883.—I have, ever since I came to the Colony in 1880, argued 
that an engine having 18in. by 26in. cylinders, and a set of six 
coupled wheels, 5ft. diameter, would, with a suitable tender, to 
carry 3000 gallons of water and five or five and a-half tons of coal, 
be the best all-round class of engine we could have, capable of 
working any nger or goods trains, or fast cattle traffic; in 
short, attached to any train, and work it satisfactorily.” Mr. Scott, 
on the same subject, writes on January 2nd, 1884, to the Com- 
missioner:—‘‘The class of engine submitted by the Baldwin 
Company would be a great improvement on the Consolidation type 
supplied to us by this firm. I recommend an order to be given for 
six of them, if the price be reasonable. The class of engine which 
I consider best adapted to our uirements is a 19in. x 26in. 
cylinder and 54in. driving wheel, with a tractive power of about 
174lb., and can be run at a speed of 35 miles per hour, which 
would be ample for mixed passenger or live-stock trains. I could 
not think of recommending the use of such an engine as Mr, 
Midelton advocates for running mail trains.” A noteworthy 
feature of this letter of Mr. Scott’s is, that whilst advocating a 
Consolidation engine with 19in. x 26in. cylinders and 54in. driving 
wheels for 35 miles an hour—the speed instanced by traffic 
manager as being required for the mail trains—at the same time 
condemns Mr. Midelton’s engine with 18in. x 26in. cylinders and 
60in. driving wheels. 

Thereupon the Commissioner requested Mr. Scott and Mr. 
Midelton to draw up special specifications to their own designs, the 
main features and principles of which were embodied in the two 
engines which were afterwards selected from prevailing types to 
compete on the Sydney and Bathurst line; uM . Scott’s engine— 


373—being comparatively new, having only run 2323 miles, designed 
in England to the specifications sent by him. 


Mr. Midelton’s engine 





—305— was built by the Baldwin Company to his special specifica- 
tions, and had run 41,970 miles up to May 3lst—a month previous 
to the trial. The tires were coustaannbty worn; otherwise it was 
in first-class working order. It will be seen from the dimensions 
given later that the type of engine designed by Mr. Scott presents 
the anomaly of cylinders with greater power, with 7 per cent. less 
heating surface and 21] per cent. less weight on coupled wheels. 
Such an engine would have been more suitable for a line where the 
gradients, if of any length, should not exceed 1 in 90 or 100; for 
the severer inclines already stated it was foredoomed in competition 
with Mr. Midelton’s engine. On May 16th, 1887, Mr. Scott wrote 
to the Commissioner as follows :—‘‘I would also point out that 
equal to twelve carriages is the maximum load for the Vulcan 
engines, on the 1 in 30 grades. If thirteen are put on I take no 
responsibility.” On June l4th, 1887, Commissioner Mr. C. H. 
Goodchap writes thus :—‘‘It seems to me that Mr. Scott gives up 
the whole contention by this representation. Mr. Midelton 
claims that his engine will do all, and more than the Vulcan 
engine will do. It will take as great a load and will run 
as fast. It was designed to take thirteen carriages over the 
zigzag, and Mr. Scott’s engine should do the same. If it will 
not, and Mr. Midelton’s will run as fast, then it seems to be clear 
there was no justification for ordering another type of engine, and 
Mr. Scott has not consulted the best interests of the department 
in doing so. I still think the testing should be proceeded with 
upon the conditions named hereafter, and if Mr. Midelton’s engine 
does the work—and it must be remembered that Mr. Scott has 
practically said it will not do it—for in working he has refused to 
allow it to take thirteen carriages up the zigzag without an 
assistant engine, an expense the engine was designed to save, 
Then I think it will be established, even if Mr. Scott’s engine does 
the work, which, however, he says, it was not designed to do, that 
Mr. Midelton’s design should not have been departed from in 
ordering new engines.” 

The conditions of trial were such as could not be objected to by 
any fair-minded man, the principles of which were as follows:— 
The weight on each wheel of engine and tender to be carefully 
taken before going out, and no sand or water to be used on the 
wheels unless absolutely required. The run to be from Sydney to 
Bathurst and back—the trip was run to Eskbank and back only, 
the rest of the journey not needed. Coal and stores to be cnetelly 
weighed, in and out, before and after the journey. Time to be run 
the same as Western mail, namely, four hours thirty-two minutes. 
Load, thirteen carriages, all weighed, = 102 tons. 

The dimensions of competing engines were as follows :— 

Mr. Scott's Vulcan. Mr. Midelton's Mogul. 
No. 373. No. 305. 


Size ofcylinders .. .. .. 19in. by 26in. .. .. 18in. by 26in, 
Diameter of driving wheels.. ft. 6fin. .. .. — Sft. Odin. 
Fixed wheel base .. .. .. 8ft. 3in. - lft Oin, 

eating surface -- 1213°9 sq. ft. 1305°6 sq. ft. 
DEEEDes <c..co «2 cc SEMEE cc « 16°88 sq. ft. 
Weight on driving wheels .. 28'litons .. .. 35°25 tons 
Boiler pressure.. .. .. .. 140 Tbs. sq. in. .. 140 Ibs. sq. in. 
Tractive power. . o- 14,221Ibe. .. .. 14,0401 

4 wheels coupled 6 wheels coupled 

Total weight of engine and 

tenderin steam .. .. .. 75°15 tons 75°5 tons 


The following is an abridged report of the two experts— Messrs. 
Smith and Roberts—of the Victorian and South Australian Rail- 
ways respectively :—‘‘On June 15th the experimental trip was 
made with the Vulcan engine, with a train consisting—including 
engine and tender—of 177 tons 1 cwt. 3qrs. It was a bright, fine 
morning, and the engine lost fourteen minutes in the first 66 
miles, but gained twenty-six minutes in the next 284 miles to Esk- 
bank, where the outward trial trip ended, the journey being 
run in twelve minutes under the booked time of the western 
mail. The principal of the fourteen minutes lost occurred between 
Wentworth Falls and Katoomba, in consequence of steam falling 
from 140]b. to 105 1b., and in the reverse curve on gradient of 1 in 
33 came to a dead stand for two minutes, until the steam pressure 
rose to 140lb. The engine started sgain without difficulty, sand 
having to be used ; highest speed obtained being 40 miles per hour. 
Cut-off 524 per cent.; when urged beyond this slipping could not 
be preven On the 16th, Mr. Midelton’s engine was tried with 
the same train ; load 102 tons, or with engine and tender, 177 tons 
6 cwt.—same pressure in boiler. For the first 66 miles, 38 minutes 
were gained, and in the remainder of the journey to Eskbank 
30 minutes were gained ; thus the journey of 94) miles was com- 
pleted in 68 minutes less than the booked time, and 56 minutes less 
than Mr. Scott’s engine on the previous day. Weather fine, and 
no sand or water used on the rails, Cut-off 704 per cent. on 
steepest gradient, and the engine appeared to be thoroughly master 
of its work. Indeed, the great gain in time in the ascent shows 
that the load might have been increased with safety. Highest 
speed, 45 miles an hour.” 

To the honest and fair minded it should be the desire that the 
best man should win. From the above figures and the results 
obtained, there can be no doubt that Mr. Midelton’s engine was 
the best suited to the requirements of the road. With the 15ft. 
fixed wheel-base, Mr. Midelton’s engine—giving better distribution 
of weight—was much less punishing to the rails. It is not generally 
known that four-wheeled coupled engines are much more punishing 
than any other type—single-wheeled drivers not excepted. Mr. 
Stirling’s—singles—whicb carry eighteen tons, are not nearly so 
destructive as four-wheeled coupled engines, which carry fifteen 
tons or so on each axle. With the 13 per cent. lighter rails of the 
New South Wales Railway it meant speedy disintegration. 

The question of Colonial home-manufactured locomotives enters 
upon broader and somewhat irrelevant ground. Yet in this 
respect not one word has been said, as from where the material 
was to be obtained, which, without exception, was stipulated to 
be supplied from the best English houses. It would have been 
impossible for Mr. Midelton or any other man to have stemmed 
the desire of public feeling, in that go-ahead country, to be self- 
productive as far as possible. To any real friend of English 
interests it is much better for locomotives to be made of English 
material in the Colonies than to see them imported from America. 

The career of the present New South Wales locomotive superin- 
tendent has not been confined to purely questions of locomotive 
details; but the splendid shops at Eveleigh, which cost about 
£600,000, and which are not excelled elsewhere for convenience 
and repletion, as well as the running sheds, built to his design 
and under his in: ion, at a price far beneath contemporar 
valuation, prove that gentleman’s training and ability to be all 
that is needed for the high office he now holds. 

In conclusion, it is as well to state that this letter is not 
written with any desire to rake up the embers of a question that 
at one time created considerable animus, but to obtain, if possible, 
justice to a gentleman whose mechanical and railway experience 
was obtained on one of the leading lines in this country, with the 
best modern practice, with which he was intimately acquainted, 
and where his friends were not slow to recognise those abilities 
which have placed him in the front rank of Colonial railway 
engineers. An apology is due to Mr. Midelton for so imperfectly 
taking up the subject on his behalf, being well assured that, had 
he been unfettered by the obligation of office, he would not have 
allowed any one of his friends the opportunity of defending a 
policy of which he is a successful exponent, and which he 
the ability to defend. COLONIAL. 

Highgate, November 21st. 


TENSION MEMBERS OF TRUSSED GIRDERS AND CANTILEVERS, 


Sir,—There has been no comment on my letter which = ge 
in your issue of October 19th, describing the main principles of a 
system of using wire ropes for the above. That, I think, is ac- 
counted for by my having omitted to draw attention to some of 
the advantages which would result from its adoption in the case of 
large spans. The use of wire ropes would, in my opinion, very 
materially increase the limiting spans of almost every type of struc- 





ture; and is, therefore, a subject deserving investigation at the 
hands of bridge designers. 

Take, for example, the Forth Bridge at present in course of con- 
struction. My system offers great facilities in the erection of 
bridges of this description. The tension members would not 
require to be projected. Some of the ropes might also be used for 
lifting the compression members into position. Labour, plant, and 
time in erecting would be enormously reduced, It seems scarcely 
necessary to allude to the great saving in weight, which is an all- 
important point in designing long-span bridges. The various por- 
tions of a bridge could Coccnaity put together in the yard, properly 
adjusted, taken down, and conveyed to a site—advantages which are 
considerable, 

Wire ropes can now be manufactured with a smooth surface, so 
that there shouid be no difficulty in preventing oxidation ; and a 
perfect bearing may be obtained on grooved saddles, Any number 
of ropes can be provided for by superposing additional curved 
saddles ; by this means the necessary sectional area, however large, 
may be obtained. With regard to connections I have arranged a 
modified form of socket coupling, which has proved very efficient, 
By this coupling, the various loops of which each tie is composed 
can be adjusted to the exact length required and then locked. 

November 19th. STAHLDRAHT, 





TRAMWAY LOCOMOTIVES, 


Sir,—We have noticed in your last issue, in an article, “ Steam 
Tramways for Country Districts,” a statement as follows, viz.; 
“The engines constructed by Merryweather, Hughes, and Kitson 
comply with these conditions, and are those generally in use ;” 
from which it might be inferred that those particular makes of 
tramway locomotives are the only ones that comply with the Board 
of Trade conditions. 

We shall esteem it a favour if you will allow us to state, through 
the medium of your paper, that the improved Wilkinson patent 
spur-geared tramway locomotive complies with the same conditions, 
and has been passed over and over again by H.M. Board of Trade 
for use on tramways ; and, inasmuch as there are at the present 
date upwards of two hundred of these engines working in various 
parts of the kingdom—more in number than the engines of any 
other one particular builder—we think we have some claim to 
couple our name with the three above mentioned, as makers whose 
engines are also ‘‘generally in use,” especially as we have reason 
to think there would be a difficulty in finding half-a-dozen of 
Hughes’ engines running in the kingdom. We shall feel obliged if 
you will kindly insert this letter in your next issue. 

Wm. WILKINSON AND Co., Limited. 

Holme House Foundry, Wigan, 

November 2Ist. 


CENTRIFUGAL FORCE, 


Sir,—‘ J. D. C.’s” difficulty is a very common one with the 
student, and is also a very natural one. Perhaps he may find his 
way clearer if he considers that the instant the least deflection of 
the moving body from its natural straight path takes place, its 
velocity, in the original direction of motion, begins to be retarded 
by the radial acceleration. Thus, after turning through a quarter- 
circle, it loses the whole of its velocity in the original direction, 
and gains an equal velocity at right angles to that direction. He 
will find on page 387, article 363, and page 491, article 537, of 
Rankine’s ‘‘ Applied Mechanics,” ninth edition, which he can 
consult at any free library, an explanation of the manner in which 
centrifugal force is determined by analysis, free from the lan; e 
of infinitesimals, or rather, perhaps, free from the notation, as the 
doctrine of a limit is essentially involved. Indeed, dynamics 
cannot be studied without a knowledge of both branches of the 
infinitesimal calculus, HENryY CHERRY, 

Birmingham, November 17tb. 





LIQUEFACTION IN STEAM CYLINDERS. 


Sir,—In reply to ‘‘Thermo,” his initial statements require very 
considerable modification. Briefly, | may state that saturated 
steam is not a ‘‘perfect gas.” It is superheated by expansion 
without doing work, and partially liquetied by expansion when 
doing work. As regards the amount of heat required to convert 
saturated steam into an approximately ‘‘ perfect gas,” he may 
consult tables in Rankine. HENRY CHERRY, 

Birmingham, November 17tb. 








LIVERPOOL ENGINEERING Society.—At a meeting of the Liver- 
pool Engineering Society on the 14th inst., when a paper was 
read by Mr. T. Millard Reade on ‘‘The Advantages to the 
Civil Engineer of a Study of Geology,” Mr. Reade, speaking of 
reservoirs, said that owing to a faulty idea of the geological sur- 
roundings of sites for such purposes, disastrous mistakes might 
easily be made, and mentioned a case in which a local board 
incurred double expense owing toa reservoir being placed in an 
injudicious position, the water permeating its bed and sides, which 
might have been avoided had the engineer been in possession of 
better information on the particular branch of science to which he 
referred. The author spoke of the subsidence which took place 
recently during the progress of the Mersey Tunnel works, he 
having indicated that the excavations would have to be carried on 
at a lower point than was primarily intended, in consequence of a 
channel filled with drift which lay below the level of the bed. This 
was eventually verified, resulting in the works being sunk to a 
lower level, and the difficulty overcome. In the course of the dis- 
cussion the geological formations of the Vyrnwy Lake, Panama 
Canal, &c., were entered into. 

THE INSTITUTION OF CrvIL ENGINEERS.—On Wednesday, the 14th 
instant, a large party of the students of the Institution of Civil 
Engineers took advantage of an opportunity of seeing Mr. P. 
Brotherhood’s works, Belvedere-road, Lambeth, and felt well 
rewarded for their trouble, as the shops at present are full of work 
of an interesting description, principally engines for Whitehead 
torpedoes, air compressors for producing the motive power of these 
engines, and the firm’s well-known type of high-speed three cylinder 
engines for driving dynamos and forced draught fans direct. The 
shops themselves were much admired, being airy, well lighted, and 
so arranged as to make the most of every square foot of ground. 
The electric light is used instead of gas, Siemens dynamos driven 
by the firm’s own engines producing the current. Arc lights are 
used for the erecting shop and foundry, while the pattern and 
fitting shops are lighted by incandescent lamps. Among other 
objects of interest that were shown to the students was a large fan 
suitable for forced draught and driven by a Brotherhood engine; 
when running fast, it appeared to give a very powerful blast, 
judging from the care people gave to their hats; also one of the 
tm engines for Whitehead torpedoes was tested on a brake; the 
trial lasted half a minute, the usual duration of a run of a torpedo, 
690 revolutions being made in that time. An automatic diagram 
was taken, measuring the work absorbed by the brake. These small 
engines are required to develope 35 H.P., while their weight is only 
about 25lb. In the brass turnery the visitors were greatly ints- 
rested in the large variety of milling machines, as well as with the 
fine set of lathes, mostly of American make. In the turnery and 
erecting shop, three-cylinder engines of various sizes and stages of 
completion were seen, and the working of one was shown, the 
covers being removed. A special tool holder is required for turning 
the spherical pistons for these engines, which for the large size have 
the metal only 4%; thick, and only 5 thick for the smaller size, and 
so, though heavy in appearance, they are really remarkably light. 
The next visit that has been arranged for the students of the Insti- 
tution of Civil Engineers is to the New Reservoir at Hanger-hill, 
Ealing, on Saturday, November 24th, from 12 to 4 o’clock. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 
ch of the end of the year is not favourable to the receipt 

pe number of new orders at the finished ironworks. This 
circumstance probably may sufficiently account for the lessened 
activity in inquiries which is just now a feature of the market. 
Makers keep, however, well booked forward, and continue fully 
employed. There is not much probability of any lessened activity 
at the mills and forges certainly this side Christmas, Any ten- 
dency to give way in prices is discountenanced. They are kept up 
by the strong quotativns for pig iron, coal, and coke, and by the 
ironworkers’ demands. — pv tend ute 

The large demand which still exists for galvanising and merchant 
sheets is an exceedingly gratifying feature of the market, and it is 
showing itself once again in the re-starting of further works which 
have for some time lain idle. y on ’ 

The galvanisers show hardly any flagging in the demands which 
they make for supplies, though orders for galvanised sheets are 
scarcely so abundant on colonial and South American account as 
formerly. Reports from the Australian market, however, continue 
strong, and it is believed that increased orders will shortly be 
forthcoming. Sheets, singles, are quoted £6 15s.; doubles, £7 to 
£7 5s., and, if immediate delivery is promised, £7 10s,; and 
lattens, £8 to £8 5s, 

The bar trade is not as active as it might well be, but the works 
of the leading houses are fully occupied up to the end of the 
quarter, and contracts have been laced for high-class material to 
be delivered during the whole of the ensuing year. Among these 
are some foreign Government orders, and also the contract which 
the Earl of Dudley’s works hold from the Admiralty to supply the 
Government requirements for cable iron over the next five years, 
The other half of the contract has been placed with a Yorkshire 
firm. ‘The iron is subject to the oversight of the Government 
inspector before it leaves the Round Oak Works. The Earl of 
Dudley is also rolling horseshoe bars for Australia and other 
export markets. Makers of merchant bars are doing rather more 
than some time ago, but they are by no means full on. £7 to 
£7 10s. continues the figure for best bars, £6 to £6 10s, for second 
marked qualities, and £5 to £5 10s. for common. 

Hoops and strips are doing more than bars, The Gas Strip Iron 
Makers’ Association have just declared a further official advance of 
7s. 6d, per ton, making the price £5 15s., delivered in the district, 
but it is not easy to see how the figure will be realised. It is 
reported too that the Hoop Iron Makers’ Association has advanced 
prices 5s., making the figure £6 per ton, but confirmation of this 
statement is at present lacking. 

Pig iron sellers reported to-day—-Thursday—in Birmingham a 
fair amount of new business doing, chiefly in Midland imported 
pigs. Some buyers are anxious to place contracts forward consider- 
ably more than sellers will allow. Sellers are very independent on 
the score of what orders they accept at the present time, and if 
they cannot get their own price, or pretty much up to the figure, 
they decline business. Some Derbyshire and Wiltshire sellers are 
realising better prices at date than for eight months past. 44s., 
delivered, is being obtained, deliveries three or four months for- 
ward ; while Lincolnshires are 45s, or 46s, delivered. Northamp- 
tons are quoted 42s, 6d. at stations. Common Staffordshire cinder 
pigs are 33s, 9d. to 34s., and pigs made with a mixture of cinder 
and Northampton stone, 36s, Staffordshire foundry iron is 45s, or 
46s., and hot-blast all-mines 55s, 

One of the chief factors in the strength of the pig market is the 
great advance which has taken place in coke prices. Ironmasters 
are, indeed, becoming alarmed. rbyshire cokes, which six 
months ago were 7s. per ton on trucks, have rushed up to lls. 6d. 
and 12s. f.o.t. Best Welsh cokes have advanced 2s,, making 
furnace sorts 12s, 6d. delivered in Staffordshire ; and foundry, 21s, 
North Staffordshire have advanced 1s, 6d., making furnace 14s. 
Gas cokes, which six months ago were £6 5s, per boat load, are 
now £8 10s. and £9. 

There is important intelligence concerning the tube trade, With 
a view of reducing the cost of overland transit in long journeys, 
light tubes made of steel sheets are being ordered from South 
Africa for water conveyance, instead of, as heretofore, heavy cast 
iron piping. A big order of this sort has just been placed in this 
district. e total quantity on order is about 800 tons, equivalent 
to some two miles in length. ‘The piping, which is to be in three 
sizes of, respectively, 12in., l4in., and 16in. diameter, is being 
made in 24ft. lengths, and the sizes will be nested for shipment. 
The joint, it is interesting to note, is not welded, but double 
rivetted, with only lin. pitch. The local firms amongst whom the 
order has been distributed are :—Messrs. Piggott, Birmingham ; 
James Russell and Son, Wednesbury; W. G. Allen and Sons, 
Princes’ End ; Mr. William Thompson, Ettingshall ; and Thompson 
Brothers, Bradley. 

The Elwell-Parker Company, Wolverhampton, have lately des- 
naar og some very powerful dynamo electric light machines to 
South Kensington and to the Argentine Republic. The machine 
for South Kensington, which was one of a set of three for which 
the company has contracted, weighed 84 tons, including the shaft, 
and was mounted on a bed-plate of 24 tons. The outside measure- 
ment of the machine, over all, was: Length, 8ft. 6in.; height, 
7ft. 6in., including the framework. It was of 100 units, with 
alternating current, and will ong 3 2000 volts and 50 amptres, 
equal to 150 actual horse-power. e dynamo will run at 360 
revolutions per minute, and will supply 660 glow lamps of 16- 
candle power. The armature is 5ft. lin. diameter, and the revolv- 
ing magnets are 5ft. The exciter accompanying the machine was 
of 68 units, and will run about 700 revolutions per minute. Messrs, 
John Fowler and Co., Leeds, are supplying the engines for running 
the installation. The dynamo, which has lately left the works for 
Santiago, is of 7 tons weight, developes 70 units, runs at 450 revo- 
lutions per minute, and is equal to 1200 glow lamps of 16-candle 
power. 

Tronfounders and engineers have several welcome orders for rolls, 
mill and forge castings, and the like, to hand, as a result of the 
re-starts of ironworkers which are now proceeding. The demand 
for colliery winding engines and steam pumps is not active at date, 
but home and foreign orders for steam pumps of lesser power and 
hand pumps are alike satisfactory. American competition is com- 
plained of in Australia and South America, but the quality of the 
American goods is, it is contended, still inferior to thosc of English 
make. Inquiries are being made at some of the principal engi- 
neering works for machinery for breweries and flour mills, 

Much speculation is excited in Birmingham just now as to the 
cause of the Government delay in ordering the commencement of 
work at the various ordnance factories upon the manufacture of 
the new magazine rifle. It is asserted that the utmost possible 
despatch at the three factories—Enfield, Bow, and Birmingham— 
could not result in the provision of the whole of our troops with 
the new arm under a period of some years. By that time the pre- 
sent rifle, so far as its breech mechanism is concerned, will be worn 
out. It is also stated in Birmingham that the War-office has 
ordered another 20,000 of the obsolete Martini-Henry rifles from 
Enfield. The object in so doing is said to be the keeping of the 
bayonet department at work. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester. ~A strong tone is still maintained generally through- 
out the iron trade of this district, but there is only a slow business 
doing so far as all descriptions of pig iron are concerned, and some 
brands are obtainable through second hands at rather lower prices. 
If anything, the market for pig iron has been receding somewhat 
from the firm position which it held recently, but makers have not 





for many years past been so heavily sold as they are at present, 
and they are, therefore, under no necessity to seek for new busi- 
ness, which, in all probability, would just now only be obtainable 
by some giving upon current quoted prices. In the absence, there- 
fore, of any pressure to sell which would force down prices, the 
market, as I have already stated, continues strong. On the other 
hand, consumers, no doubt influenced in some measure by the 
depression which has of late characterised the markets in the iron 
centres of Scotland and the North of England, are equally indiffe- 
rent about buying, and the limited business that is to be put through 
is confined mainly to second-hand parcels, which can be bought at 
lower prices than makers are willing to accept. In finished iron the 
demand is much better maintained than in the raw material, but 
the weight of actually new business coming forward, except 

rhaps it is in sheets, is only moderate. The position of manu- 
| tore is, however, even stronger than that of makers of pi 
iron, and in most cases they have their books so well filled wit! 
orders that deliveries on account of iron already sold are sufficient 
to practically insure full employment for forges well into next year. 
There is consequently no sign whatever of any weakening in 
finished iron, but rather a tendency to stiffen, and where contracts 
are aceepted for delivery over any extended period buyers have, 
as a rule, had to pay some —— upon present rates. 

The attendance on the Manchester Iron Exchange, on Tuesday, 
was scarcely up to the average, and an absence of animation 
characterised the market generally. Very few inquiries of any 
importance were reported for pig iron, and, if anything, the tone 
was rather easier, although makers were not disposed to entertain 
offers at anything under late rates. There were, however, second- 
hand parcels to be bought at slightly lower prices, and mer- 
chants here and there are again showing some disposition to under- 
quote for forward delivery. Lancashire makers who have just 
at present much less competition from the cheap district 
brands than they have usually to contend with, are still securing a 
very fair amount of business, and are firm at their quoted rates of 
40s. 6d. for forge to 41s. 6d. for foundry, less 2} per cent., delivered 
equal to Manchester. Makers both of Lincolnshire and Derbyshire 
iron have really so little to offer that they have no difficulty in 
adhering firmly to their quoted rates. In one or two cases the 
recent damping down of furnaces in anticipation of the threatened 
strike in Yorkshire has seriously interfered with the output, and 
this has increased the difficulty of makers with regard to the 
quantity of iron they have to place upon the market. For 
delivery in the Manchester district, Lincolnsbire iron is not quoted 
under 40s. to 41s., less 24 per cent., with several makers asking 6d. 
to ls. per ton above these figures, whilst for Derbyshire 43s, 5d. 
to 44s, 6d., less 24 per cent., remain the minimum quoted prices. 
On the basis of these figures there is not much actual business 
doing, as they are above what consumers seem inclined to pay, in 
view of the weakened outlook of the market, but makers do not 
give way in the least. Middlesbrough iron is rather easier, and 
good foundry brands are now to be got without difficulty at about 
43s. 4d., net cash, delivered equal to Manchester. In Scotch iron 
merchants are still prepared to sell at low figures, but makers’ 
prices in some instances are, if anything, firmer, and for delivery 
at the Lancashire ports, through which most of the supplies for 
this district are obtained, the recent advance in freights has 
caused an upward move of 6d. per ton. 

There have been a few inquiries stirring in the market for hema- 
tites, and the leading makers are firm in holding to late quoted 
rates. In the open market there is, however, rather a tendency 
towards weakness, and through second hands good foundry quali- 
ties are obtainable at about 53s. to 53s. 6d., less 2}, delivered to 
consumers in the neighbourhood of Manchester. 

Local makers of steel boiler plates report rather more inquiry, 
and consumers who have hitherto been working on contracts are 
again coming into the market. This is tending to give a some- 
what firmer tone to prices, and although any business of import- 
ance which has so far been put through is still on the basis of £8 5s. 
per ton, makers are showing more disposition to hold to their quoted 
rates of £8 7s. 6d., delivered into the Manchester district. In 
taking up this position they are strengthened by the continued 
firmness in Scotch plates, which are not obtainable in this district 
at anything under £87s. 6d., whilst makers in Scotland are so fully 

gaged on shipbuilding material that they are not able to enter- 
tain contracts for anything like early delivery. 

In manufactured iron a fair business is still doing, and makers 
are very firm at the full — recently current. Local-made bars 
are not quoted under £5 10s. per ton, delivered in the Manchester 
district ; and for some of the Staffordshire qualities makers are in 
exceptional cases getting 2s, 6d. per ton above this figure. Hoops, 
although not quite in such pressing demand, are still difficult to 
obtain for anything like —- delivery, and makers are firm at 
£5 17s. 6d. to £6 per ton, delivered. For sheets the demand con- 
tinues quite as active as ever, and some of the makers are unable 
to book orders for delivery within the next two or three months; 
£7 to £7 5s, remain the lowest quoted prices, and in some 
instances makers are holding out for £7 10s. per ton, delivered in 
this district. 

There is still plenty of work stirring in all branches of engineer- 
ing except locomotive building, and there is a continued general 
upward tendency in the prices quoted for new orders. So far as 
the employment of works is concerned, engineers have no diffi- 
culty in keeping their establishments fully engaged; but the 
advanced prices which they are able to obtain are scarcely yet 
more than sufficient to cover the increased cost of production, and 
up to the present their position is very little, if at all, improved as 
regards a remunerative return upon the finished work they are 
turning out. 

In the coal trade there is a fair business doing, bat a general 
slackening off in the demand for the better classes of round coals, 
suitable for house fire use, has succeeded the heavy buying which 
went on at the close of last month. Other descriptions of round 
coal, for steam, iron making, and general manufacturing purposes, 
continue in fairly active request, and supplies are moved off with- 
out much difficulty. Engine fuel is also in tolerably good demand, 
the better sorts of slack being rather scarce at some of the 
collieries, Prices are generally well sustained on the basis of about 
10s. to 10s, 6d. for best coals, 8s. 6d. to 9s. for seconds, 7s. to 
7s. 6d. common house fire coals, 6s. 6d. to 7s. steam and forge 
coals, 4s, 9d. to 5s, 3d. burgy, 3s. 9d. to 4s. 3d. best slack, and 3s. 
to 3s, 3d. common sorts, at the pit mouth. There is a continued 
brisk demand for shipment, and 8s. to 8s, 6d. per ton for good 
qualities of steam coal, delivered at the ports on the Mersey, is 
still being got without much difficulty. 


Barrow.—There is not so much activity in the hematite pig iron 
trade this week as recent experience has shown, but makers are 
busy on orders booked some time ago, and are not showing much 
disposition to book new contracts at the reduced rates which are 
now ruling. Speculative sales have again been responsible for 
reducing the current price of pig iron, which is now quoted for 
hematite warrants at 43s, 9d. per ton, but it is only needy sales on 
the part of makers which have been made at this price. Makers 
are quoting 44s, 3d. to 44s. 6d., net f.o.b., for mixed numbers of 
Bessemer iron, and it is satisfactory to note that orders for the 
best brands bave been placed at about these figures during this 
week, with aslight increase on forward deliveries, The demand on 
home and foreign account is steady, and a large volume of trade is 
promised for the immediate future. This, coupled with the fact 
that makers are already well employed, and have large orders 
which will furnish them with work till the midsummer of next year, 
furnishes a hopeful look-out for the future. There is a brisk 
business doing in steel of all descriptions, Heavy rails are in 
full request at late values, which are quoted at £3 18s. 6d. 
per ton, net f.o.b., and light sections at £4 to £4 10s., while colliery 
yore which are not in large demand, are quoted at £4 ~ ton, A 











foreign and colonial outlook is offered in the steel rail trade. 
jiemens-Martin’s steel is in brisk and full demand, and makers are 
experiencing a demand which they cannot ibly meet. Plates 
and angles are in full request on shipbuilding account, and the 





market is already much congested. Shipbuilders are asking for 
large deliveries during next year, and makers are contemplating 
extension of plant to cope with the demand. Plates are at £7 per 
ton, and angles at £6 5s. In the shipbuilding and engineering 
trades there is rather more activity, and orders are offering which, 
if accepted, are calculated to bring about a further development of 
activity in this trade. Iron ore isin brisk demand at late rates, 
which range from 9s, 6d. to 12s, 6d. per ton net at mines. The 
search for coal at Wabey did not furnish encouraging results at the 
bore-hole at the south-end of the island, where, after boring 
2040ft., the engineers had not thoroughly pierced the sandstone 
formation. A second bore-hole has been commenced at Biggar in 
the centre of tie island, and here, at the depth of 90ft., they have 
struck the red sandstone formation, as compared with 1890ft. at 
which it was struck at the south of the island. It is estimated that 
if a depth of 1700ft. or 1800ft. is reached in the middle of the 
island, it will solve the interesting question as to whether or not 
coal underlies the Furness district. If it does, it will give an im- 
portant impetus to the commercial and industrial position of this 
part of the north-west of England. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE Sheffield and South Yorkshire Canal Company is the out- 
come of the agitation which has been proceeding for months for 
cheaper communication from this district to the coast. The com- 

ny, which was registered on Saturday, is to promote an Act of 
ie iament to establish an improved waterway connecting Shef- 
field, Rotherham, Doncaster, the South Yorkshire coalfields, 
and the Don Valley with the sea, and acquiring, extending, 
and working all such canaJs, docks, harbours, waterways, rights 
to water and works as may be expedient. The company spe- 
cially aims at acquiring the navigation of the river Don 
from Tinsley to Wilsich House, in the parish of Barnley-on- 
Don; the Dearne and Dove Canal, commencing from the river 
Don Navigation, in the rish of Wath-upon-Dearne, and 
terminating at or near Barnsley, in the parish of Silkstone, by a 
junction with the Barnsley Canal; the Staniforth and Keadly 
Canal, beginning near Staniforth, to the river Trent, at or near 
Keadly, in Lincolnshire; the Sheffield Canal, commencing in the 

rish of Sheffield, and terminating by a junction with the River 

on Navigation at Tinsley. The company also seeks power to 
negotiate and enter into agreements with railway companies, cor- 
porations, landowners, and other persons. The number of directors 
is to be not less than five nor more than thirty. The initial capital 
is fixed at £30,000 ; but this sum, of course, bears no relation to 
the ultimate cost. 

The American agent of our largest Sheffield firm doing business 
with the States writes this week :—“‘ Business has been extremely 
quiet for the past week in consequence of the excitement attending 
the Presidential Election. The Republican party having regained 
their lost power, it looks as though we were in some danger of still 
higher protective duties; but nothing can be done for some time 
yet, an as Mr. Harrison, the President elect, has already expressed 
his conviction that ‘the present tariff must be revised,’ we may 
not be so badly off after all.” 

An encouraging —— of local trade is the activity which now 
pervades the rolling mills. The machinery is kept fully employed, 
which has not been the case for a very long time. Of course the 
result has been to raise prices, and the rolling mill proprietors 
having combined for this purpose, are charged with adding ‘‘a 
rolling ring” to the syndicates which have recently been formed. 
— increased lists, however, are the legitimate outcome of revived 
trade. 

Our leading cutlery firm—Messrs. Joseph Rodgers and Son— 
have invented a new plate for table cutlery, to which they have 
given the title of ‘‘Rodgersine.” Hitherto silver-plated cutlery 
has beena luxury ofthe rich. For the new plate it is claimed that 
it is far more durable, while considerably lower in price, than that 
formerly sold. No machine, board, or powder is required either to 
clean or sharpen it, the easiest and swiftest mode of cleaning being 
by washing in warm water and soap, and wiping with a dry cloth. 
To consumers in general it will be a boon, because that “‘ friend of 
the cutler”—the knife cleaning machine—is entirely dispensed 
with. Acids do not stain nor change the colour of the Takes 
and the new plate, possessing all the qualities of pure solid silver, 
can therefore be used for any kind of food. 








THE NORTH OF ENGLAND. 


(From our own Correspondent. ) 

THE iron market held at Middlesbrough on Tuesday last was well 
attended; but the prevailing feeling was one of dulness, and 
scarcely any sales were made. It is difficult therefore to deter- 
mine precisely what current prices are. Some merchants have on 
their hands parcels of iron which would have been shipped but for 
the recent tempestuous weather ; and these they are offering at 
low rates. Consumers, however, have fully satisfied their present 
needs and can afford to wait. For prompt delivery, No. 3 g.m.b. 
is offered at 33s. 9d. per ton, and some transactions have taken 
place at that figure. This represents a reduction of 6d. per ton 
since the beginning of last week, and is 1s. 3d. per ton less than 
the maximum obtained in September. Makers are for the most 
part keeping out of the market, as they are not prepared to accept 
the prices merchants are now quoting. 

Forge iron is offered at 32s, 9d. per ton, which is equivalent to a 
fall of 1s. per ton since the beginning of October. The demand 
from Scotland is less than usual, and, in consequence, less iron is 
being sent there. 

Pig iron made from Gellivara ore is nowin the market. Foundry 
quality is offered at 44s. 6d., and forge at 44s. per ton. 

The value of warrants on Tuesday last was 33s. 44d. per ton, as 
against 33s. 74d. a week ago. 

For the first time for many weeks, the stock of pig iron in Messrs. 
Connal and Co.’s Middlesbrough store has increased. The quantity 
held on Monday last was 248,600 tons, or 940 tons more than a 
week previously. 

Pig iron shipments have diminished, owing to the scarcity of 
suitable vessels. The quantity sent away between the Ist and 
19th, inclusive, of this month had only reached 35,336 tons, as 
against 44,477 tons in the corresponding portion of October. There 
is every probability of a considerable increase in stocks at the end 
of the month. 

In finished iron prices remain firm, and early delivery is ex- 
tremely difficult to obtain. The pending arbitration is thought 
likely to end in an advance of wages, and probably of prices also, 

On Monday last Dr. R. S. Watson, of Newcastle-on-Tyne, sat as 
special arbitrator, unanimously elected by the members of the 
Board of Conciliation and Arbitration for the North of England 
manufactured iron trade, in order to consider an application from 
the operatives for an advance of ls. per ton on puddling, and 
10 per cent. on all other wages. The case for the operatives was 
conducted by Mr. Trow, their secretary; and that for the em- 
ployers, by Mr. W. Whitwell, president of the board. According 
to the official statistics furnished by Mr. Waterhouse, the ascer- 
tained realised = for iron of all classes during the two months 
ending October 31st, 1888, was £4 14s, 0°29d. against £4 17s. 7°75d. 
at the date of the last arbitration, which was held in November, 
1885, and since which no change in rates has taken place. Under 
these circumstances the employers contended that the men’s claim 
could not be sustained. 

The general purport of Mr. Trow’s address was to the effect that 
realised prices had not always determimed ratesand wages, and should 
not doso now. Other circumstances, such as scarcity of labour, 
the example of Staffordshire, where 5 per cent. advance had been 
conceded, the rise in the value of provisions, and so forth, ought, 
in his opinion, to be looked upon as preponderating considerations 
in the mind of the arbitrator. Quoted prices had also notoriously 
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gone up, and if the employers were still encumbered by old and 
low-priced contracts, that was their own fault, and the operatives 
should not sufferfor it. Aftera long sitting the arbitrator promised 
to consider the facts and arguments which had been laid before 
him, and to give his decision in a short time. The general impres- 
sion is that an advance of 5 per cent. will be awarded, and a recom- 
mendation made that a sliding scale be adopted to regulate wages 
for say two years, on the basis of from 1s. 6d. to 2s. above shillings 
for pounds short weight. A unanimous vote of thanks to the 
arbitrator, in whom both sides expressed unbounded confidence, 
concluded the proceedings. 

Some time since it was rather prematurely announced that 
Messrs. Bell Brothers, of Port Clarence, near Middlesbrough, had 
joined the great salt syndicate. It is now said that the negotia- 
tions, having the above object in view, have at length been con- 
cluded, and that the above eminent firm has now joined the rest. 
Mr. W. H. Smith, leader of the House of Commons, in the course 
of his remarks at the banquet which he recently attended at 
Middlesbrough, spoke very strongly against the principle of syndi- 
cates, or trusts, as they are called. He expressed his profound 
disbelief in the ultimate success of any such efforts to control the 
laws of supply and demand. Mr. Smith’s words seem likely to 
come true in the present case. The great salt syndicate is not be 
allowed to have all its own way. There are two parties who have not 
been considered by them, whoare now coming tothe frontand showing 
that they have the power and the will to interfere. The first of 
these is the workmen employed at the salt works. They are now 
saying, that they intend to have their full share of the plunder, and 
there is no disinterested person but will agree that they will be 
within their rights in so doing. The other party referred to con- 
sists of those whose property has been dama; by surface subsi- 
dences owing to the pumping out of brine from below them. 
Hitherto it has been impossible to fix the responsibility on any 
particular salt proprietor. Now, however, that all proprietors are 
to be grouped together in one great syndicate, there is no reason 
why they, as a whole, should not be attacked. It is pro to 
demand a Royal Commission to investigate this subject, with power 
to award compensation where injury has been done. 

The Ayrton Rolling Mills and Nail Works, situated in the iron- 
masters’ district, Middlesbrough, were offered for sale by auction, 
by Mr. C. Willman, on Tuesday last. ‘The capacity of the forge is 
said to be 500 tons of puddled iron, and that of the mills 300 tons 
of plates and 140 tons of sheets, per week. The capacity of the 
cut-nail works is thirty tons per week. The only bid which was 
made was by Mr. Peat, of the firm of Messrs, R. MacKay and 
Co., chartered accountants. The amount named by him was 
£10,000. After waiting for a considerable time, without success, 
for an improvement on this, the auctioneer declared that the 
property had been withdrawn. It is stated that the above sum is 
not sufficient to cover the first mortgage. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

Tue Glasgow iron market has been rather unsteady this week, 
and the business done has been at lower prices. The shipping de- 
partment has suffered from the extremely bad weather around the 
coasts, by which vessels have been much delayed. The past week’s 
pig iron shipments were 5655 tons, as com with 5005 tons in 
the same week of 1887. They embraced 1550 tons to the United 
States, 380 to Australia, 120 to Spain, 95 to France, and 50 to each 
of South America, Italy, India, and Holland ; the coastwise shi 
ments being 2484 tons against 2140 tons in the corresponding tm 
The exports to Canada and Russia are at an end for the season, 
and continental requirements are small. Were it not for the great 
activity that prevails in the home manufactured iron trade the 
business in pig iron would be very small indeed. With the price 
of coals so much higher than of late the cost of producing pigs has 
been much increased, and ironmasters are selling as much coals in 
the open market as possible. Some of the furnaces in blast are, 
therefore, kept merely alight at present, no effort being made to 
work them to their full capacity. One furnace has been put out at 
Coltness, reducing the total in blast to eighty, against eighty-four 
twelve months ago. 

The current prices of makers’ pig iron are slightly easier as 
follows:—Gartsherrie, f.o.b. at Glasgow, per ton; No. 1, 47s.; 
No. 3, 45s.; Coltness, 49s, and 45s. 3d.; Langloan, 49s. and 45s. 3d.; 
Summerlee, 49s. and 45s.; Calder, 48s. and 44s. 6d.; Carnbroe, 43s, 
and 41s.; Clyde, 46s. and 44s.; Monkland, 42s. 6d. and 40s. 6d.; 
Govan, at Broomielaw, 41s. 9d. and 40s. 6d.; Shotts, at Leith, 
48s. 6d. and 45s, 6d.; Carron, at Grangemouth, 51s. and 44s. 6d.; 
Glengarnock, at Ardrossan, 47s. 3d. and 41s, 9d.; Eglinton, 41s, 
and 40s.; Dalmellington, 42s, 6d. and 41s. 

There is scarcely any business doing at present in iron ore con- 
tracts for next year, although the time has come when these are 
usually arranged. In consequence of the scarcity of tonnage, 
freights have advanced to a higher point than for the past five or 
six years, the rate from Bilbao to Glasgow being now 8s, 14d. per 
ton, or about as much as the f.o.b. price of the ore at the port of 
shipment. Delivered at Glasgow, Rubio ore cannot be had for less 
than 15s. 1}d. to 15s. 4$d., and Campanel, 16s, 44d. to 16s. 74d. per 
ton. These rates are too high in proportion to the current prices 
of hematite pigs to admit of the ore being contracted for forward, 
so that only small purchases can be made for immediate wants. 

An order for forty-five steam boilers has come from Brazil to 
Glasgow. Of these, no fewer than thirty have been secured by 
Messrs. Penman of that city. It also appears that along with the 
boilers a large quantity of machinery of different kinds has been 
ordered. It is understood that seven or eight large ships wiil be 
required to carry out the boilers and machinery from the Clyde, 
and there is some talk of placing a steamer regularly on the route. 

There has been a distinctly quieter tone in the malleable and 
steel markets this week as regards fresh business, but the works 
continue very busy. Prices also are fully maintained. 

The shipping department of the coal trade has been much inter- 
rupted in the past week by the stormy weather at sea. In a 
number of ports vessels could not put out after they were loaded, 
and many others could not get in. Operations for the export of 
coals have therefore been much in arrear. Still, the quantity 
despatched in the course of the week compares well with that of 
the corresponding week of 1887, the total figures being 97,735 
tons against 88,931. The prices of all kinds of coals are so far 
maintained. 

The miners in the employment of the Lanarkshire Associated 
Coalmasters have accepted the advance of 5 per cent. given them 
last week under the sliding scale, that is to say, they have not 
declined to take the money, although they assert that it is too 
little in view of the advance that has taken place in the price of 
coals. They still adhere to the arrangement of working five days 
a week, but the proposal to restrict to four days bas not been 
carried out to any appreciable extent. A further advance of wages 
may be expected in the course of December. 


. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

CoaL is going up steadily, and cases have occurred of sales of 
steam coal over 12s, The highest quotation yet is 12s, 6d. Prices 
run from lls. 9d. to this figure; ordinary coals are selling at 
10s, 9d. to 11s. 3d., and Monmouthshire coals are going steadily up 
from 10s. 3d. On Tuesday Rhondda house coal was quoted on 
’Change in Cardiff at 10s. 9d. Its price has been firm at 10s. 6d. 
As for smal! “‘ house,” it is ‘‘ stiff” at 7s. 9d., and doubtless will 
see 8s. directly. Prospects all around are uncommonly good, and 
‘‘advancing prices” is the feature of the day. 

Rails are up 2s. 6d. per ton, coke 1s, 6d, to 2s.—in fact, quota- 
tions are higher everywhere. 

Tron ore from Spain is being quoted from 13s. 9d. to 14s.; cokes, 
lds, 6d. foundry, and 17s, 6d. furnace; pitwood is selling at 


19s. 6d.; and patent fuel in good demand at 9s. 6d. to 9s, 9d. 
These high prices tell their own tale of large outputs of coal, and 
great activity in the district generally. 1 question if there has 
been a more hopeful condition since '74 and ’75, and the best 
authorities in the coalfield say that the condition is even more trust- 
worthy, as it ischaracterised by slow growth, and is not a sudden 
impulsive bound, such as is often based on a war scare, 

Tin has been slightly easier. Tin-plate makers are rigid in keep- 
ing their quotations the same as last week, and are encouraged in 
doing this by the fact that most of them are well sold, The ten- 
dency of buyers is to press for cheaper plates. Prices range from 
12s. 9d. to 13s. 3d. pA cn cokes, and even wasters are quoted at 
12s, 3d. Charcoal tin-plates are in demand, ternes only slightly. 
This is rather surprising, considering the steady increase going on 
in the use of ternes. 

The prosperous condition of things is regarded as favourable to a 
resuscitation of old schemes and to the starting of new. The amal- 
gamation of the Taff Vale Railway and the Bute Docks may again 
be looked forward to amongst the early battles of the season. A 
letter has been addressed to the shareholders of the Taff, which 
may be taken as indicating the thorough consent of the whole of 
the directors in this great undertaking. It will, I understand, take 
the preliminary form of ‘‘ working the docks,” the Taff leasing, and 
having control over the whole working arrangements. I ho 
shortly to be placed in possession of fuller details. Should this 
carried out, the scheme of converting the Glamorganshire canal 
into a railway would, of course, be abandoned. 

Still another scheme to the front, of hopeful augury—the 
Ogmore Dock and Railway scheme. Parliamentary powers are 
held for the construction of the dock and railway, and now it is 
stated on good authority that the Earl of Dunraven has consented 
to act as chairman for the company. There is evidently good 
engineering scope coming forward all around the coast line of 
Wales, at the rear of the great storehouse of coal. 

The house coal colliers had a meeting on Saturday at Nelson, 
when modifications on the sliding scale were Gancah and it was 
urged upon the representatives to bring forward the changes needed 
before the board. 

A fine steamer has been loading at Cardiff this week, the Laver- 
rock, one of Morel’s line. She will carry 4000 tons of coal. It is 
surprising, now that the Great Eastern is to be broken up, that her 
“ey as a collier was not discussed. ; 

Newport coasting trade was slightly under 17,600 tons this week. 
The weather has begun to tell adversely upon shipping, and the 

le in the early part of the week has its usual complement of 


es. 

A Bill for working arrangements in connection with certain 
English over the whole of the Welsb railways is announced. It 
was the foreshadowing of this, I have no doubt, which started the 
rumour of an amalgamation between all the Welsh lines. 

Swansea coal shipments last week were 35,000 tons. Patent fuel 
improving. 

The neighbourhood between Swansea and Landovery is hinted 
at as the field of a new gold company to be started in Wales. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 

THE returns just published show that the iron trade of the coun- 
try is not altogether satisfactory, and causes some heartburnings. 
The export of pig iron for the nine months of this year has shrunk 
to the extent of 111,590 t., and that of finished iron goods by 
63,975 t. The conventions are credited with this loss of export 
business, by reason of prices having been advanced and maintained 
by their action. Nevertheless, the quiet and steady tendency of 
the markets has not been affected by these statistics. The Silesian 
iron market continues, as it has been for a long time, in a very 
flourishing condition, the works and factories of every kind are 
well employed, and the prices are maintained as previously noted 
and keep very firm. Want of sufficient railway rolling stock, 
especially for coke and coal, is really the only complaint heard. 

n Austria and Hungary prices remain firm in all branches of 
the iron and steel trades, and as this continues, while production 
has so greatly increased, further prosperity is prophesied. It 
must, however, be noted that here, as in Germany, the unusually 
large domestic railway requirements are the chief cause of the 
satisfactory prices and employment at the industrial works. 

The Belgian market has recovered its tone, and the weakness of 
the girder branch was only of short duration. The nine months of 
this year show a large increase in the export of rails, namely, 
49,297 t. against 34,689t. last year, but there isa slight shrinkage 
in manufactured iron. In the export prices there is no alteration 
from last week. An explosion of fire-damp at the Dour Colliery, 
near Mons, has caused the death of thirty-five persons and injured 
many more. . 

The French iron market is difficult to describe without going into 
detail, for of the many manufacturing centres some are in a toler- 
ably satisfactory condition while others are quite the reverse. In 
the Nord at least, since the great buildings of the season are near 
completion, the demand has greatly fallen off and the markets are 
dull and flat, and while the works quote 130 to 135f. for rolled 
iron, the Paris houses are offering the same at 130, and girders at 
125 at their warehouses. The Rhenish-Westphalian market 
keeps quiet but steady. Iron ores continue in brisk demand 
at increasing rates, caused by Spanish ores having become 
dearer though enhanced sea carriage. Best roasted steel stone 
is noted M. 13°30, while brown and other good sorts go down to 
10°50 p.t. at mines in the Siegerland. There is noalteration in any 
way to note in minettes. Ihe pig iron trade seems reviving a 
little, the production had somewhat increased last month, but 
stocks had nevertheless fallen by 4400 t. Spiegeleisen keeps on 
its quiet course, but inquiries are beginning to be made for deliveries 
in the first quarter of next year. The old price of M. 53 for the 
10 to 12 per cent. grade is still current. England must be runnin 
the Siegerland works close, for the smelters have again petition 
—for the third or fourth time—for reduced railway rates, or, as 
they say, they would be no longer able to get their produce cheap 
enough to Dutch or Belgian ports to compete with England for 
export orders. 

bat a delightful thing it is to have the State to run to so soon 
as the slightest check occurs to incommode these small industries ! 
If the railways were stil] private undertakings, nobody would listen 
to their wailings, and they would be compelled to help themselves, 
which would only be reasonable, and teach them to improve their 
methods. If the State carried their goods at cost price they would 
still be crying out for relief on every possible occasion. 

Forge pig is in rather better demand, and endeavours are 
being made to conclude contracts for the coming quarter; but 
it is not likely that this will succeed with the thast furnace 
proprietors, because the only motive for this rally on the 
part of buyers is, because sooner or later forge pig must 
go up on account of the perpetual rising in prices of coke and iron, 
stone. The latest prices for the two best sorts are M. 48°50 to 49, 
more being offered for contracts into next year, when they can be 
secured. Basic pig is in continued brisk demand, and the stock of 
this brand was reduced 3000 t. in October; while Bessemer, being 
still neglected, the stock of it grew by 550 t., Luxemburg forge is 
unchanged at 37°50; foundry sorts still sell well, and the conven- 
tion prices are maintained and readily paid. 

There is no change or improvement in the condition of the 
malleable iron trade—prices, of course, are firmly maintained, 
the inland demand is moderately good, but in some respects 
it has fallen off, because buyers are holding back in the 
expectation of lowered prices; but this cannot well occur in 
the face of an anticipated rise in forge pig, unless the grand con- 
vention follows in the wake of the smaller ones, and it succumbs, 
as they have sae ver f done. Not all, but many of the rolling mills 
have orders booked which enable them to keep pretty regularly 





employed. Export is, in general, not more active than it was; 





though here and there a slightly better report is given; it remaing 
however, a very weak factor in the trade. The severe frost hay 
pretty much put an end to the girder demand, yet the mills rolling 
these sorts are well engaged on most kinds of building iron sections, 
In spite of the comparatively low notations for hoops, orders do not 
come to hand =. iver since the convention was dissolved 
the wire rod branch has been in a very unsatisfactory condition and 
—— have been persistently receding, and now they have got 

own to such a pitch that they are in no proportion whatever to 
steel billets or pig iron and fuel, and cannot fall much lower, so 
long, at least, as the raw materials retain their prices, which it 
seems is to be the case, for the combinations are determined not to 
give way at present. Drawn wire and wire nails are more than flat 
and have lately been put upon the market at incredibly low figures, 
Boiler, ship, and all sorts of thicker gauges of plates continue in 
excellent | Pawn , and most of the rolling mills are regularly and 
well engaged at convention prices, which are readily given for 
prompt delivery. 

Sheets have improved a little. The export trade, however, is 
very unimportant, and the syndicates are discussing plans 
for increasing it ; but the mills, it should be understood, are not 
mounted in such a way as to enable them to compete with 
England. Very long and thin plates they do not seem to be able 
to make at a low enough price, and the want of finish is against 
them. The State Administrations of Cologne, Erfurt, and Hanover 
have lately all received tenders for large quantities of rails, the 
prices ranging M.117, 118, and 119 p.t.. at works as lowest 
offers, which are paying prices. No foreigners tendered. The 
machine, wagon factories, boiler and iron construction shops are 
satisfactorily supplied with orders, and soon will be overburdened 
by those coming for the State rolling stock, when workmen, and 
even tools, will be scarce, as great expedition in delivery is an 
essential feature of Government orders, which generally leads 
afterwards, first to over-production, and then to depression, with 
a lot of workshop tools and new buildings lying idle till a fresh 


rush comes, if liquidation has not in the meantime oar in, For 
rolling stock alone forty-five millions of marks are shortly to be spent. 
Latest list prices per 1000 ks. are:—Good merchant bars, 


M. 125 to 130; angle irons, 135; hoops, 125 to 127°50; girders, 
122 to 125 ; boiler plates, 170 ; tank ditto, 150 ; thin sheets, 147 to 
151 ; thick basic or Bessemer steel plates, 150; steel rails, heavy 
sections, 117 to 120; light ditto, 115 ; wheels and axles, the set, 
315 ; axles, 230 ; and steel tires, 215 to 230, all at works. 

Since Hamburg has ceased to be a free port everything is being 
done which can be to make it subservient to German industry ; 
amongst others, a proposition by a combination of colliery pro- 
prietors in Westphalia is being made to establish and erect large 
storehouses there, provided the Chief Administrator of the State 
Railways at Altona will undertake to get the Minister of Com- 
merce to fix the railway rate between Westphalia and Hamburg at 
M. 5°50 p.t. This would be about the sea freight from England to 
Hamburg, and the combination of collieries includes those raising 
the best bituminous coals in the Westphalian basin, so that the 
competition may become severe, therefore good quality and fair 
dealing is what the English shippers will have mostly to depend 
upon, Many years ago, when the railways were private under- 
takings, they agreed to lower the freights to meet the demands of 
the coal ple in Westphalia, but this did not last very long, for 
the Hamburgers soon discovered the difference in fae Pa of the 
coals, and would have no more of the native product, that is in 
general, and returned to the English coals, while the railway com- 
pany returned to the old rates. It may be different now; still, in 
the long run, the same thing may happen again, so there is hope 
even if at first the competition should be severe. 








LAUNCHES AND TRIAL TRIPS. 


THE Union Steamship Company’s R.M.S. Tartar, with the 
homeward Cape of Good Hope and Natal mails, which had 
her machinery partially disabled on the 10th inst., arrived 
at Madeira at 2 p.m. last Sunday afternoon, where she will 
await the arrival of the R.M.S. Athenian, which was dispatched 
specially from Southampton last Sunday to bring the Tartar’s mails 
and passengers home. e Athenian may be expected at South- 
ampton on Monday, the 26th inst. The Tartar herself will be con- 
“— home by the tug Hibernia, which left London on Saturday. 

es.s. Rutherglen was launched from Messrs. Palmer's Jarrow 
yard on the 17th inst. ; she is312ft. long, 40ft. beam, and 27ft. 6in. 
deep, and will be propelled by engines having cylinders 23}in., 
38in., and 62in., by 42in. stroke, the boiler power laine larger in 
proportion than usual. She is fitted with direct steam windlass, 
combined steam and hand steering gear, powerful winches, double 
donkey boilers, and other modern appliances for quick handling 
and dispatch; will carry 4200 tons deadweight, and has been 
superintended during construction by Messrs, Flannery and 
Blakiston. Messrs, Palmer launched simultaneously on the same 
tide the s.s, Argus, 

On Wednesday, November 21st, Messrs, Edward Withy and Co., 
West Hartlepool, launched from their yard at Hartlepool a large 
steel screw steamer, the Chicklade, built to the order of Messrs. 
George Horsley and Son, West Hartlepool. The vessel is a fine 
type of a modern cargo boat, measuring over 310ft. in length, and 
built throughout of Siemens-Martin steel, with largo measurement 
and deadweight capacity, and built to the highest class at Lloyd's. 
She has a long raised quarter-deck, short poop, long bridge-house, 
and a top-gallant forecastle. The holds are titted with iron grain 
divisions and iron cargo battens. All decks, deck erections, sky- 
lights, bulwarks, bulkheads, &c., are constructed of steel and iron. 
In the main and after holds the vessel is built on the web frame 
system, which gives a very strong type of ship, and dispenses with 
all hold beams, thereby enabling the ship to carry cargoes of the 
bulkiest description. The greater portion of the plates are in 24ft. 
lengths, making the structure of the ship very strong. Four 
steam winches, two donkey boilers, patent steam steering gear 
amidships, screw gear aft, direct steam patent windlass on fore- 
castle, patent stockless anchors hauling up into hawse pipes, and 
all other modern a are fitted for the handy working of 
the vessel. She will be fitted with triple expansion engines by 
Messrs. T, Richardson and Sons, Hartlepool. The hull and 
machinery have been constructed under the personal superintend- 
ence of Mr. Barron. 

The screw steamer Kong Frode was launched from the yard of 
Messrs. W. Doxford and Sons, at Pallion, on Saturday after- 
noon last. She has been built to the order of Det Sondenfjelds, 
Norske Dampskibsselskab, of Kristiania, for the general trades, is 
entirely of steel, and built to Lloyd’s 100 A 1 class. She has been 
built under _— survey of the Norwegian Veritas, and has 
obtained the highest class, 1 A1, under the superintendence of 
Mr. Bodin, and she has been inspected by Mr. Stenersen on behalf 
of the owners. The principal dimensions are :—Length between 
ggg 215ft.; breadth, moulded, 30ft.; depth, moulded, 
6ft. Gin. The — are triple-expansion, three cranks, with all 
Messrs. Doxford’s latest improvements, the cylinders being 16}in., 
274in., and 44in. diameter respectively, and the stroke 30in., and 
they are supplied with pot go ned steam from exceptionally 
large boilers. She is fitted with Messrs. Bow McLachlan’s patent 
steam steering gear, and Hastie’s screw gear aft, and has three 
6in. by 10in. and one 7in. by 12in. horizontal steam winches by 
Messrs. Wellford Bros., of Pallion, with all the most recent 
a for cargo pu 

in the 21st inst. Messrs. Craig Taylor and Co., Stockton-on-Tees, 
launched an iron screw steamer of the following dimensions :— 
Length, 278ft.; breadth, 37ft.; depth, 19ft. 8in. The engines 
on the triple expansion three crank system, are being constructed 
by Messrs. Westgarth, English and Co., Middlesbrough, and are of 
the following sizes:—Cylinders 20in., 33in., and 654in. by 36in. 
stroke. Two steel boilers 160lb. pressure. The vessel has been 
built to the order of the Hudson Shipping Co., Hartlepool, and 
was named the Hessle. 
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NEW COMPANIES. 


Tue following companies have just been regis- 
tered :— 


Buenos Ayres Water Supply and Drainage Com- 
pany, Limited. 

This company was registered on the 13th inst., 
with a capital of £5,000,000, divided into 500,000 
shares of £10 each, to acquire from Messrs. 8. B. 
Hale and Co. the concession for the supply of 
water to, and the drainage of the city of, ees 
Ayres and the suburbs t' whe and any works i in 
connection therewith. Power is taken to issue 
£5,000,000 in debentures, The subscribers are :— 


Pref. shares. 
H. M. meee, 27, Upper Thames-street, mer- 
hant 





c 50 
G.N. Drabble, 1, Pembridge-square, “Bayswater.. 50 


Sir R. Elphinston, K.C.B., Bagshot — ee 
Colonel RK. Baring, 34, Chapel- street, 8.W. cae 
J. Coghlan, C.E., 12, Bolton- rdens ee 
C. H Sanford, 96, Gresham ouse, merchant ——« 


Lord Revelstoke, 8, en street Within, 
merchant .. “© 5 
The number of Sentient’ is mer to be hese. than 

three, nor more than seven; qualification, fifty 

shares; the subscribers are to appoint the first ; 
remuneration, £3500 per annum, Registered 
office, 90, Gresham House, 





Pachuca Silver Mining Company, Limited. 


This company was registered on the 10th inst., 
with a capital of £20,000, in shares of £1 each, to 
prospect, search for, purchase or acquire and work 
mines and minerals, mining and other rights in 
the State of Hidalgo, Mexico, and elsewhere; to 
work such mines, and to crush, smelt, reduce, 
and amalgamate the ore, and to carry on all the 
business of a mining and smelting company. The 
first subscribers are ;— 


8 
*W. Halcro, 20, John-street, Sunderland, solicitor 
*T. Stockdale, 16, Derwent-street, Sunderland, 


~? 


shipowner 1 
J. Parker, Bellevue- ‘road, Sunderland, accountant 1 
*Captain J. H. Vidal, 1, Park-road, Sunderland.. 1 
Ww. a ote 3 14, Bellevuo-road, Sunderland, master 

ma 1 
*R. Foster, 20, St. Bede- terrace, “Sunderland, 

shipbuilder .. 1 
T. Christal. 9. Azales-terrace South, Sunderland, 

boiler builder. 1 


There are not to i — ihn ins nor more 
than ten directors, and the first sball be George 
Lishman, John Robertson, and the subscribers 
denoted by an asterisk ; qualification, £250 in the 
capital of the company. The directors are to 
receive, by way of remuneration for their services, 
#1 ls. for each attendance at board meetings, 
and when 15 per cent. per annum shall be paid in 
any one year on the paid-up capital of the com- 
pany, the remuneration shall be increased to £100 
per annum each, 


Pocklington Water Company, Limited, 


This company was registered on the 12th inst., 
with a capital of £3000, divided into 600 shares of 
£5 each, to supply the town of Pocklington, in 
the East Ricing of the county of York, and the 
adjoining neighbouring parishes and districts, 
with pure spring water, and to carry on business 
of a waterworks company in all its branches, 
The first subscribers are :— 


8 
— Powell, The Elms, Pocklington, York- 
shire a 1 
James Powell, Oaklands, Rastrick, ‘Yorkshire 1 
W. O. Trotters, Pocklington, Yorkshire. . oe 1 
A. H. House, Pocklington, Yorkshire .. .. .. 1 
Robert Cundall, Pocklington, Yorkshire’ 1 
Cc. 8. Makepeace, Pocklington, Yorkshire 1 
Harold Silvester, Beverley, Yorkshire .. 1 


The number of directors is not to be less than 
two, nor more than five. 


Lancaster and District Tramways Company, 
Limited, 


This company was registered on the 15th inst., 
with a capital of £40,000, in shares of £1 each, to 
construct, equip, manage, and work tramways i in 
the Borough of Lancaster and the townships of 
Scotforth, Sherton and Poulton, Bare and Torris- 
holme, and the vicinity thereof, in the county of 
Lancaster. The first subscribers are :— 

Shares. 

Thomas Preston, Dalton-square, Lancaster, grocer 1 
—, Fenton, Fairelms, Lancaster, wine mer- . 

chant 

William Hall, M. D., New Stonewell, Lancaster. 1 
Joseph W. Pickhard, Lindon Cottage, Lancaster bE 
1 

1 


John Turney, Lime Cottage, Lancaster, Wool 
stapler .. .. 


Christopher J. ‘Clark, Crop: hill, Lancaster .. 
Ed. H. storey, ‘Haverbreaks, Lancaster, mantufac- 
turer ° 
The eden of onions: is ons et smn 
seven; qualification, £50 in the capital of the 
company. The tirst directors are to be appointed 
by the subscribers. The remuneration to the 
directors for their services is to be determined by 
th2 company in general meeting. 


North-Eastern Steam Fishing Company, 
Limited, 


This company was registered on the 14th inst., 
with a capital of £30,000, divided into 3000 shares 
of £10 to carry on the businesses of fishing by 
means of steam and other vessels, and of smack- 
owners, shipowners, carriers, fish merchants and 
salesmen, X&c. ‘The first subscribers are :— 


Shares. 
ae Doughty, Dudley-street, Great Grimsby, 
build ES ae eae 
*Charles Gooseman, 6, “Albert-terrace, Great 
Grimeby, fishmerchant .. .. .. .. «. -- 50 
*Thomas C. Moss, 45, Orwell-street, Great 
Grimsby, fish salesman’ .. 50 
*Henry Morr is, ne “road, Great Grimsby, 
fish salesman... 50 
*Thomas Baskcombe, “92, “‘Albert-terrace, ‘Great 
Grimsby. fish salesman .. se & 
*Samuel E. Green, 6, Sydney-terrace, ‘Great 
Grimsby, smack owner . 50 
*Thomas E Fisher, 13, St. Andrew’ s-terrace, 
Great Grimsby, fish salesman cs 50 


There is not to be less than five nor more than 
seven directors; qualification, fifty shares ; the 
subscribers are the first directors. The directors 
are to be remunerated for their services at the 





rate of £50 per annum each, and such further 
sum as may be determined by the company in 
general meeting. 





Douglas Patent Clock and Electric Meter 
Company, Limited. 

This company was registered on the 14th inst., 
with a capital of £10,000, divided into 1000 shares 
of £10 each, to purchase or acquire and undertake 
the business of manufacturers of the patent 
detached pendulum and other clocks, and of 
meters for the measurement of electric currents, 
now carried on at 93, Vyse-street, Birmingham, 
under the firm of the Douglas Patent Clock Com- 
pany. The first subscribers are :— 


*W. H. Remain 59, High-street, Stourbridge 
watch mak 30 

*Edwin L Gyde, Soho- hill, “Handsworth, jeweller 30 

*George W. Whitehouse, Hy the-street, Birming- 





ham, jeweller 30 
*Thomas Parker, Newbridge, ‘Wolverhampton, 

electrical engineer .. amy ee: 
Joseph Moseley, roel hol Manchest 30 
Henry P. Holt, The Cedars, Didsbur: 30 
Samuel W. Page, The Poplars, ee Fields, 

Wolverhampton, solicitor .. 1 


There are not to be more on five Aiaitinn 
and the first are the subscribers denoted by an 
asterisk ; qualification, thirty shares. The direc- 
tors shall receive such remuneration for their 
services as may be fixcd bythe company in general 
meeting. 





Bath Freestone Quarrying Company, 
Limited. 


This company was registered on the 14th inst. 
with a capital of £10,000, in shares of £1 each, 
to carry into effect an a reement dated the Ist 
November, 1888, made between the Sun Free- 
hold Land Company, Limited, of 32, Theobald’s- 
road, Bedford-row, and Edward P. Taylor, of 27, 
King-street, Cheapside, to purchase or acquire 
any beneficial estate of and in the Gibbs Down 
Estate, situate at Rush-hill, near Bath, in the 
county of Somerset, with any quarries and stone 
beds, and the working thereof. The first sub- 
scribers are :— 


Shares 
Edward P. Taylor, 27, King street, E.C., business 
t 


John M. Barnes, 8, Handsworth-avenue, Hale 


Mea, Menem, eeawetey wk nc te ct te oe 
Thomas ee 11, Quadrant-road, Canon- 

bury, N 1 
George Walker, 108, Fairborough- road, ‘Kenning- 

ton, 8.E , accountant 1 
Edward J. ‘Jacob, 1, Victoria- -terrace, Ealing, W 

solicitor 1 
Charles hen’ ‘Vokins, 85, Gracechurch- street, 

E.C., chartered accountant 1 
Lewis vA Dean, 32, Theobald’s- -road, Bedford: “row, 

W.C., iron merchant.. .. 1 


There are not to be less yn me nor more 
than seven directors, and the first are to be 
appointed by the subscribers; qualification, £100 
in the capital. The remuneration is to be fixed 
by the company in general meeting. 





Sheffield and South Yorkshire Canal Company, 
Limited. 


This company was registered on the 15th inst., 
with a capital of £30,000, divided into 6000 shares 
of £5 each, to promote and procure the passing 
of an Act of Parliament for the incorporation of 
a company—hereinafter known as the Parlia- 
mentary Company—for establishing an improved 
waterway connecting Sheffield, Rotherham, Don- 
caster, and South Yorkshire coalfields and the 
Dun Valley with the sea, and for establishing, 
acquiring, undertaking, improving, and working 
all such canals, docks, waterways, and rights to 
waterways as may be expedient. The first sub- 
scribers are :— 

Shares. 


*W. J. Clegg, Mayor of Sheffield . 

*Emerson Bainbridge, Sheffield, colliery "pro- 
prietor . 

*Arthur M. “Chambers, Tapton Lodge, Shefiield, 
coal and ironmaster . 

*Samuel Roberts, Park Grange, Sheffield, ‘barrister 

*A. P. Hirst, Elenfield House, Rotherham, wine 
merchant 

*Samuel Osborn, Heatherleigh, Sheffield, 
manufacturer 

W. v. at Oaklands, ‘Sheitield, newspaper Pro- 
prietor .. a 1 


et 


"steel 


There are not to én Ais ae five nor more 
than thirty directors of the company, and each 
one shall be a shareholder of the company. 
The first directors shall be Thomas Marsden, 
George Francis Lockwood, Joseph Mitchell, 
Joseph Burdekin Jackson, George Eskholme, 
and the subscribers denoted by an asterisk. 
The company in general meeting will appoint 
remuneration. Registered office, Bank-chambers, 
George-street, Sheffield. 








A USEFUL CEMENT FOR VARIOUS PURPOSES.— 
The American Wood Worker suggests the follow- 
ing:—Procure a lot of paint—old paint, if pos- 
sible—from a dealer, the skins forming on top of 
the paints, settlings from the bottom of paint- 
pots, and, in fact, any refuse which contains oil, 
zine, or other mineral body may be used for the 
purpose. Reduce this mass—especially if har- 
dened from continued standing exposed to air, to 
the consistency of cream by soaking in some cheap 
oil, Heating may be resorted to if the hard 
paints cannot otherwise be softened. When the 
whole has become soft enough to be stirred into a 
homogeneous mass, more oil may be added, and 
the whole worked through a sieve, and then run 
through an ordinary paint mill. A quantity of 
common whiting is next to be worked into the 
oil and paint, much in the way as when ordinary 
putty is to be made. The thickness of this putty, 
as we may now call it, should not be as dense as 
when used for glazing. When the whiting has 
been thoroughly mixed in and the mass well 
worked over, add a quantity of good Portland 
cement, sufficient to bring the putty to con- 
sistency which will enable it to be handled readily. 
When in this state the putty may be worked 
into cracks in brick or stone work, much as 
ordinary putty is used when allowed to set and 
harden, and it will become nearly as hard as iron, 
pr cere to moisture and any reasonable degree 
of heat, 





THE PATENT JOURNAL. 


Condensed from the oe of the Commissioners of 
aten' 


. 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
“name and address ‘of the communicating party are 
printed in italics. 


8th November, 1888. 


16,163. Hat LeaTuers, W. N. Battersby, Manchester. 

16,164, ConsTrucTING BoiLers, T. White and J. W. 
Innes, Sheffield. 

16,165. Dress Houper, E. Baller, Birmingham. 

16, 166. TREATMENT of WasTE Liquors, T. Turner, 
Birmi ngham, 

16,167. Foop Warmer, J. F. Smith, Birmingham. 

16,168. HAND-STEERING Gear, D. T. Weston, Stockton- 
on-Tees, 

16,169. Cuimngy Pot, F. F. Abbey and A. Walshaw, 
Huddersfield. 

16,170. Bicycues, J. Williams, Bloxwich. 

16, a. Moutupiece for Cigarettes, D. E. Underwood, 


16, 172. OvsTER Opener, A. J. Mackintosh, Leinster. 

16,173. WoRKING OF CoaL Migs, J. Stanley, Sheffield. 

16,174. ae of Nigut Dresses, K. T. Sutherland, 
Mancheste: 

16, 7 eel WaRr “BALLING Macuives, J. H. Stott, Man- 
ches 

— Guns, L. Jeusette, D. and H. Henrard, 

f Weave: E. J. Barker, London. 

4 Poutrry Rais1noG, T. Wilson, Liverpool. 

. ILLUMINATING Gas, I. Carr, London. 

. OVENS, nann, Liverpool. 

. AERATED Breap, W. Todd, London. 

. Sash FasTENeR, es Chandler, London. 

. Gas Enaines, R. Simon, London. 

3 ILLUMINATING Gas, 8. B. Darwin, London. 

. Dressinc WaITE-LEAD, A. J. Smith, London. 

. Writine Sates, E. Greenfield, Hastings. 

. Ruas, J. Davidson, London. 

16,188. — RETAINERS for UmBre.ias, J. Rose, 


mi 

16,189. "Mamenazecas. DrawineG Pens, J. H. Fraser, 
London. 

16,190. Toys, C. 8. Snell, Cornwall. 

16,191. SHavinc BRUSHES, C. 8. Snell, Cornwall. 

16, 192. PenHOLDERS, C. 8. Snell, Cornwall. 

16,193. Hover for Picture FRAMES, J. R. Manners 
and R W. Griffiths, London. 

16,194. ILLuMinaTiING Gas, &c., J. H. R. Dinsmore, 
Liverpool 

16,195. CoLLar Stup, T. E. Cue, London. 

16,196. Gas Heatixe Apparatus, &c., H. P. Miller, 
London. 

16,197. Moutp1ne Bricks, M. Bowring, London. 

16, 198. Avromatic WasHinc Macuine, A. Hensman, 

ndon. 

16,199. Surps’ Bertus, H. Lea, London. 

16,200. Domestic Fire-escaPe, Sir F. C. Ford, Bart., 
London. 

16,201. Rotary Motor, G. H. Cawthorn, London. 

16, we a BItuiarD Marker, J. J. Hine, 


16, 203. _ F. J. Hawkes, London. 

16,204. Merat Boxes, P. Harford, London. 

16, 205. SteicHs, &c., 8. Stillings and A V. Lloyd, 
London. 

16,206. Fenpers, W. Timmins, London. 

16, ee of UmBretias, &c., H. M. Knight, 

mi 

16,208. HorsesHor, M. A. Mooney, Bedford. 

16,209. Pap, A. E. Prockter, London. 

16,210. Krrcuen Rances, M, Szabé, London. 

16,211. Bearinos for SHAFTs, W. 8. Sargeant, Lon- 
on. 

16,212. PHonocrapus, G. E. Gouraud.—(7. A. Edison, 
United States. ) 

16,213. Exptosives, H. S. Maxim, London. 

16,214. Roors, J. — London. 

16,215. New Game, J. A. Fincher, London. 
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16,216. ADJUSTABLE SPANNER, J. Brawn, Birmingham. 

16,217. Fire-LIGHTER, J. Jefferay, Whitby. 

16, 218. AERIAL Spirat SwitcuBack Raitway (Swine) 
Rovunpazovt, W. G. Nicholson, Grimsby. 

16,219. CisTeRN VaLves, W. B. Press, Leytonstone. 

16,220. Gas Encines, J. Roots, London. 

16,221. STRENGTHENING Wrovucat MetaLs, &c., E. L. 
Ransome, ndon. 

16,222, Raisinc Heavy Weicats, W. P. Thompson.— 
. Landau and 8. Scharfberg, Austria.) 

16, 223, HoLpine Borino Toots in conjunction with 
a TurNING LatHE, B. H. Bent, Cambridge. 

16,224. INSTANTANEOUS PHOTOGRAPHIC SuutTer, J. 
Lyon, Cambridge. 

16,225. SnatcH-BLocks, H. Von Hartz, London.—[Date 
applied for under Section 103 of the Patents, &c., 
Act, 1883, 18th April, 1888.] 

16,226. MECHANICAL RalsING of SEAT of MusicaL Stoo, 

. A. Goffin, Deal. 

16,227. Biottinc Presses, O. Olsson and B. C. W. 
Peterson, London. 

16, = Hanp CorkK-EXTRACTORS, A. Davies, Birming- 


16,229. Automatic WaTteR LeEveELLERS for STEaAM 
Borers, M. Deis, Berlin. 

16,230. Toy, C. Smith, London. 

16,231. Curoras, J. Hilton, London. 

16, 232. ConsuMING SMOKE in Furnaces, G. Chatton, 
London. 

16,233. PorTABLE APPARATUS for PLacinc Cop TUBES 
upon the SpinDLEs of MuLEs, &c., E. Jagger, London. 

16,234. Catcininc CeMeNT Marteriats, J. W. H. 
James, Liverpool. 

16,235 Miners’ SAFETY Lamps, W. Patterson, New- 
castle- -upon-Tyne. 

16,236. Fruit, &c., Knives, J. Roberts, Southampton. 

16,237. DOUBLE-PILE FABRICS, 0. Drey, F. J. Simpson, 
and E. Drey, Manchester. 

16,238. CuEckiNe and ADVERTISING, F, C, Lynde and 
F. 8. Willoughby, Manchester. 

16,239. LEATHER WasHeERs, J. W. Tennant and J. E. 
H son, London. 

eo CRABBING Macuives, A. Kirk and T. W. Stead, 


ifax 

16,241. —_— Cotton, C. Lever.—(H. Lever and R. 
Redford, United States.) 

16,242. ReEacENT for DistnFEcTinG, &c., H. Wollheim, 
London. 

16,243. Enve.ore for DispLayine Carbs, W. H. Pope, 

ndon. 

16,244. Copyinc Letters, &c., C. Harrison and C. 
Morris, London. 

16,245. Binpine Bates, &c., C. Harrison and C. Morris, 
London. 

16,246. Utitisation of WasTE Pickes, H. J. Kirkman, 


ndon. 
16,247. Utitisation of Waste Pickgs, H. J. Kirkman, 
ondon, 

16,248. ARTICLE for Curative, &c., Purposes, B. L. 
Mosely, London. 

16,249. BaR Exectric Licut Sw 1tcH, A. P. Lundberg, 
Londo mn. 

16,250. Makrna of SprraL Sprines, H. Mottershall, 
Manchester. 

16, _ ToBACCO-PRESERVING Poucn, T. Spencer, Lon- 


16, 259. Fiowerpot, G. W. Norton, London. 

16,253. Ev EcTING MecuanisM for SPORTING Guns, J. W. 
§mallman, London. 

16,254. EJECTING BREECH-LOADING SMALL- -ARMS, W. H. 
Brighton, Birmingham. 

16,255. Surcicat Trusses, F, Janssens, London. 

16,256. Evectric Meters, L. B. Miller, London. 

16.257. Arc Lamps, C. E. L Brown, London. 

16 258. Divetorise PHotuckaraic Picturss, W. Old- 
ham, London 





16,259, Bicycies, W. D. ‘Bohm, London. 

16,260, Hay-TuRNING Macuine, C. Shide, Chichester. 

16,261. Casinets, A. E. Walker, London. 

16,262, PoRTLAND Cement, P. J. Neate, Kent. 

16,263. NecxTizs, J. Westaway, London. 

16,264. INcaNDESCENT Lamp HoLpsrs, G. Binswanger 
and H. Hirst, London. 

16,265, Tires, J. U. Burt, London. 

16,266. TUBULAR Suarts, The Mannesmann Tube 
Company. —(F. Reuleaux, Germany.) 

16,267. Rutinc Paper, 8. Waite and W. Sheard, 
Huddersfield. 

16,268. Gas Enoinzs, E. L. Lalbin, London. 

16,269. Taps, G. Culver, London. 

16,270. — Sirters, J. Hussey.—(S. R. Bolton, New 


Zealand.) 
16,271. Water Meters, A. Greenwood.—(C. Hous, 
France.) 
16,272. VenTiLaTors, B. Holbrook, London. 
16,273. ADJUSTABLE Bep Trays, 8. Clarke, London. 
16,274. Taps for Casxs, E. and T. Waltham, London. 
16, 275. CaRTRIDGES and C#aRGES for Guns, Cc. A. 
McEvoy, London. 
16,276. PuLverisers, C. D. Goubet, A. Schanschieff, 
and C, Akers, London. 
16, 277. SprRinG ATTACHMENT for Braces, T. W. Taylor, 
Handsworth. 
16,278. Drop-Down SMALL-aRMs, L. Neuman, London. 
16, 279. Braces for Suspenpinc Trousers, H. Rees- 
Philli , London. 
ARNESS Sapp.es, H. Rees-Phillips, London. 
. Toet Quitts, J. Lindley, London. 
. DENTAL ARTICULATORS, F. A. Huet, London. 
. Vatves, H. H. Lake. —(E. Hill, United States.) 
Cass, P. J. Sterckx, London. 
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16,285. New Winpow Sass-Houper, J. T. Nicholls, 

London. 

16,286. SLipinc CLoTEEs Prop, P. Cross, London. 
16,287. Topacco Pipes, H. H. Lak Lake.—(La Société A. 

Maréchal, Ruchon, and Cie., France.) 

288, VELOcIPEDES, J. J. and H. E. Kear, Bristol. 
16,289. Gas and ELecrric Meters, 8. Bunting, Dubl in 
16,200, Lamp and MatcH-HOLDER, A. Hooper, London. 
16,291. Tunnina Mitt Rots, G. Harris, Bristol. 

16, 292. Expansion GEAR of Steam Enaunes, H. Ktihne. 

“(W. R. Proell, Germany.) 

16,293. Propucine Biocks of CRYSTAL Ice, P. Born.— 

(A. Schnud, Switzerland.) 

16,294. Direct-actinc Motive Powzr Enotes, J. 

Murrie, Glasgow. 

16,295. Forcine Giass Stoppers, 8S. Redfearn and W. 
. Marshall, Barnsley. 
16, 296. STRAIGHTWaAY Cocks or VALV es, S. Moorhouse, 

Manchester. 

16,297. Canpinc Enotne Fxats, J. Seel, Manchester. 
16,298. Tramcar, T. Pease, Liverpool. 

16,299. STEEL-PLATES, R. McKinnell, Glasgow. 

16,300. Rotary Kwyittinc Macuines, J. Spencer, 

Leicester. 

16,301. Fasric Gioves, J. Spencer, Leicester. 
16,302 Primary Batreries, C. A. Johannes, H. and 

H. E. R. Schroeder, London. 

16,303. Direct-acting DupLex Enoings, G. Thomson, 

Smethwic 
16,304. Printing HANDKERCHIEF Borpers, W. J. 

Killow, Belfast. 

16,305. WINDING Yarns, W. G. Gass, Manchester. 
16,3 306. Rvs Crane Buckets, &€., J. Marshall, 


16,284. 


16, 307. = Hypravitic Gas VALvEs, G 
Watson, Oldbury. 

16,308. HANDLES, E Hartle, Sheffield. 

16, 309. Execrric Lockine Mecuanism, L. Huebne 
and . Busse, London. 

16,810. STEAM Betts, A. Guillemet, France. 

16,311. SHoermsG Horses, A. Guillemet, France. 

16,312. Forks for Use on Bicycues, ‘&e., H. Green, 
Birmingham. 

16,313. Bicyce, T. Williams, London. 

16, 314. Automatic Eee CooKING AppaRatvs, T. Dykes, 


Glasgow 
16,315. Sranps for Lamps, J. Cottrell and A. C. Jones, 


ndon. 

16,316. Door Knockers, J. Gordon and J. Munro, 
Birmingham. 

Corrin Hanpies, J. Gordon and J. Munro, 
Birming ham. 

16,318. toon -NUTS, R. Done, Birmingham. 

16,319. Lamps, W. Moore, London. 

16, 320. BARREL TILTERs, J. Cooper, R. Skirrow, and 
8. Smart, London. 

16,321. ATTACHING SWORD-BAYONETS to Riries, J. 
Rigby, London. 

— —— MeEcHANICAL MoveMENTs, G. Azzeroni, 


16,323. — &c., A. V. Bouvier and J. Billoré, 
mdon. 
16,324. DistiLLaTion of Coat Tar, &c., J. Bowing, 


mdon. 

16,325. InpuLInE CoLourinc Matters, O. Imray.— 
(The Farbwerke vormals Meister, Lucius, and Bruning, 
Germany. 

16, —— W. Hurst, W. E. Beall, and A. Mills, 


16, ne SUPERHEATED Steam, W. P. Thompson, Liver- 


pool 

16,328. hee epee of O1L-BEARING SuBSTANCES, M. 
Cra‘ , Liverpool. 

a ig Puereaeoed of Fiurps, W. P. Thompson.— 

A, J. P. Gouilly, France.) 

16, 330. Diz for EMBossING upon LEATHER, E, Senior, 
Manchester. 

16,331. New Toy, J. J. Eccles, London. 
16,332. CasE FASTENERS, L. W. Shedden, London. 
16,333. New Svuitpuone, B. Willcox.—(The Farben 
fabriken vormals Friedrich Bayer and Co., Germany. 
16,334. Cootinc, &c., TINNED METAL Prates, , ee 2 
Morgan and T. Bright, London. 

16,385. ConSERVED Meats, H. Stachelhaus, London. 

16,336. MouNTING RUBBER TIRES on WHEELS, J. Con- 
nolly, London. 

16,337. RevoLtvinc TuRNSTILE Gate, W. J. Riley, 
London. 

16,338. Mosaic FLoor-cLots, F. Walton, London. 

16,339. GENERATION of RuytHMic ELEcTRIC CURRENTS, 
6. Langdon-Davies, London. 

16,340. Soap Powper, H. C. Foulsham, London, 
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16,841. Brake for Hanp Carriaces, W. J. Cousins, 
London. 

16,342. Carpinc Enarnes, F. Wilkinson, Manchester. 

16,343. INCANDESCENT Lamps, F. 8. Willoughby and 
F.C. Lynde, Manchester. 

16,344. CLora Stanp, A Byron, Derby. 

16,345. ADVERTISING NoTE-PAPER and ENVELOPE, 8, E. 
Price, London. 

16,346. "TROUSERS Borrom Biock, A. Byron, Derby. 

16,347. Kerrtes and Hanp.es, J. L. Henwood, Bir- 
mingham. 

16,348. CarBURETTERS, J. G. H. Lenk, F. E. Wendt, 

and M. A. Wandel, Berlin. 

16,349. AMMONIA STILLs, G. E. Davis, Manchester. 

16,350. CLEANING BoILER and other Tuses, 8. Abra- 
ham, London. 

16,351. Brusues, 8. Abraham, London. 

16,352, Fire-Eescares, G. 8. Donoghue, London. 

16, 353. HosprraL Beps, F. Choriton and G. L. Scott, 
Manchester. 

16,354. DouBLE-conE Mixine Macurne, R. H. Taylor, 
Southsea. 

—_, Presses for Copying Printine, &c., J. Marsh, 

mdon. 

16,356. AppaRaTus for Workine Guns, J. Fielding, 

Gloucester. 


16,357. FasTENER for Winpow Bu1nps, T. M. Norris, 
Liver; rpool. 

16,358. Magazine RiFie, A. Fahie.—(J. S. Romanes, 
India. ) 


16,359. TREATMENT of Mavapies, A. Giifith and J, 
baird, belfast. 
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16,360. Urmxe Recerractes, A. W. Turner, Bir. 
mi 


am. 

16,361. Securtne Pesos in Loom Sxuttiss, H. Durrans, 
Huddersfield. 

16,362. Spzaxinc Tuse Apparatus, J. W. Black, 
Gi 


lasgow. 

16,363. Umpretta or WALKING-sTICK Hanpir, G. 
Midgley, London. 

16,364. Box for Arratep Water Bortiss, H. Smith, 

Birmingham. 

16,365. Fire-escare, W. Brett, London. 

16,366. Curtain Rives and Hooxs, W. E. Heath, 
London. 

16,367. Tune Scrapers, A. Bainbridge, London. 

16,868. Movutpinc Napsrnarens, H. J. Fenner, 
London. 

16,369. CrGaR-BUNCHING Macurines, M. van Gulpen, 
Berlin 

16,870. Sprinc-Backs of Books, F. E, Schubert, Berlin. 

16,371. Paiytixnc MacHINes, Allison.—(The 
Duplex Printing Press Company, United States.) 

16,372. Distr.tise Gases, H. Puplett and J. L. Rigg, 
London. 

16,873. Lamp Spapes, W. A. S. Benson, London. 

16,374. SappLe Bars, H. Rees-Phillips, London. 

16,375. Umprecias, &c., H. Hughes and W. Holland, 
London. 

16,376. Craver, J. Caiilet, London. 

16,377. Lastinc of Boots and Sxoxrs, &c., J. Brook, 


mdon. 

—, Corrine Written Matter, &c., P. H. Newill, 
mdon. 

16,379. Recenrrative Gas Lamps, L. Somzée, London. 

16,880. Sprse Prorecror Braces, A. Montgomery, 


ridge. 

16,881. Srup Frerepinc Mecuanism, W. Ross and J. 
Bilbie, London. 

16,882. Deronatinc Tor or Cracker, L. Walters, 
London. 

16,883. Umpreyas, J. B. Seel, London. 

16,384. Keerinc Packine Ticut against Piston Rops, 
8. A. Johnson, London. 

16,385. Prorectine Gavocr Grasses, A. J. Boult.—(£. 
Engels, Germany.) 

16,386. DetacnaBLe Stups, H. H. Lake.—(A. F. Rich- 
ter, Germany.) 

16,387. DetacnaBLe Stups, H. H. Lake.—(A. F. Rich- 
ter, Germany.) 

16,388. Borers, H. H. Lake.—(W. S. Post and H. de 
W. Sarcyer, United States.) 

16,389. Lamps, H. H. Lake.—(Ansonia Brass and 
Copper Company, United States.) 

16,390. Sweermeats, C. Benet, London. 

16,391. Ramtway Crossinoes, F. Rinecker and R. Abt, 


16,392. Merauiic Frxtnes for Giass Panets, O. Imray. 
—-(B. Picard, Belgiwm.) 

16,393. Cotourtne Matters, C. D. Abel.—(The Farb- 
werke vormals Meister, Lucius, and  Briining, 
Germany.) 

16,394. Forks, C. J. Fooks, London. 

16,395. Sucar Cane Mitts, A. Leblanc, Cuba. 

16,396. Vatves for Hypravcic Motors, W. H. Snelling, 
London. 

16,397. Rermsmyec Sucar, F. Bauder, London. 

16,398. Srorrne CHLorine, G. Kerner and J. Marx, 
London. 

16,399. SmatL-aRMs, E. B. Darvall and H. Cholmonde- 
ley-Pennell, London. 

16,400. WaTterrroor Bacs, R. Stone, London. 

16,401. Gras Buckets for Drepoine, H. Grafton, 


mdon. 
16,402. Gras Buckets for Dreparnc, H. Grafton, 


ndon. 
nee Save Iron VESSELS with Leap, F. Tribbensee, 
ndon. 
16,404. Paraoxy Benzorc Acip, J. Y. Johnson.—(T. 
von Heyden, Germany.) 
16,405. Borinec Urensixs, E. Greenfield, London. 
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16,406. Rotary Evcrves, G. H. Weston, London. 

16,407. Brake-sLocks, H. J. Allison.—(&. W. Creecy, 
United States.) 

16,408. FLusnive WaTer-cLosets, J. Sharples, Accring- 


ton. 

16,409. Freres, Furnaces, and Borters, E. Marsh, 
Leeds. 

16,410. Burniyc Cement, Lime, &c., F. W. S. Stokes, 


mdon. 

16,411. Hotprse Fisninc Lrxes on Wixvers, W. Guise, 
Redditch. 

16,412. TREaTMENT of Sopa, E. W. Parnell and J. Simp- 
son, Liverpool. 

16,413. SurpLyinc AgRaTep Darks, F. P. Griffith, 


mdon. 
16,414. Braces or Trousers’ Suspenpers, W. Riley, 
Bradford. 


‘ord. 
16,415. Vice, W. Fox, Bradford. 
16,416. Burrer used in Looms for Weavina, W. Harris, 


16,417. SurPs’ Sipe Scurries, J. Broadfoot, Glasgow. 
16,418. PLayrsc Carns, J. Southall, Worcester. 
——. TERMINALS of Bensreap Pitiars, W. Allman, 


jirming! > 
16,420. Manuracture of Lacs, F. H. Bowman, Man- 
chester. 
16,421. Recutation of Gas Meters, R. Arrowsmith, 
Birmingham. 
16,422. Wire Kwire, &c., Baskets, H. W. Carter, Bir- 


mingham. 

16,423. MorsTenine Arr of Weavine Factorigs, R. H. 
Neill, Belfast. 

16,424. Fastenrnc Nuts on Screw Botts, A. and O. 
Bladon, Derby. 

Ssop Front Prorecror, &c., J. Coutts, 
Barrow-in-Furness. 

16,426. WaTeR-caTHERING, &c., Apparatus, R. C. 
Sayer, Bristol. 

16,427. AuTomaTon Ficures, J. L. Garsed, Halifax. 

16,428. MeTaLiic Pens, T. Dennington, Birmingham. 

16,429, AscerTarninc Direction of Strata in Bore 
Hotes, W. E. Heys.—(F. M. Wolff, Germany.) 

16,430. Vexicies, J. G. Kenyon, London. 

16,431. Hanp Carps or CLEANERS, W. Alderson, 

radford. 

16,432. IsomeTRoGRaPH, F. W. Lanchester, London. 

16,433. Giove Fastener, F. Lamacraft, London. 

16,434. Metauiic Packine for GLanps of Encrxes, &c., 
E. A. Slade, Durham. 

16,435. Mustry Burp Rop, W. P. Parker, Handsworth. 

= INTERNAL Stoppers for Bortres, L. Vallet, 

ve 


uu . 
16,438. Ecectric Reocister, H. Wilson, London. 
16,439. Optica, Prism, C. D. Ahrens, Kingston-on- 


mes. 

16,440. CorLep Sprinc Power to Roap VEHICLES, R. 
Plant and J. Brown, Staffordshire. 

16,441. OnNameNTAL Boxes, W. Staniforth, London. 

16,442. AER1at Locomotion, H. Balleni, Glasgow. 

16,443. CHarcinc Furnaces, L. Johnson and J. 
Powell, London. 

16,444. Preparinc Livoteum, T. D. C. Leveritt, 
London. 

16,445. VeLocirepes, G. Townsend, London. 

16,446. MrraL Bepsteaps, E. Peyton, London. 

~~, SusPENDERS or Braces, J. E. Hopkinson, 

mdon. 

16,448. Mrrremnc Macurines, T. Smith, London. 

16,449. PressuRE Encine Governors, W. P. Thomp- 
son.—{J. Rothchild, -) 

16,450. Drawisc Rots, W. P. Thompsen.—(J. M. 
Dunham and J. McKennie, United States.) 

16,451. Prorectinc Surraces of [ron or Steet from 


OxipaTion, J. Ewart, Live 1. 

16,452. OvERFLOW VALVEs, 7. E. Chadwick, Man- 
chester. 

16,453. Srtvernvc Grass, J. Syer, Manchester. 

16,454. Moustacue Trainer, H. L. Warrens, London. 


16,455. Mecuanicat Toy, W. H. Kent, London. 
16,456, Pocket Knives, W. H. Harvey, Chiswick. 





men. InpicatTine the TempeRaTuRE of Ovens, G. G. 


rodie and J. D. Prior, London. 

16,458. ORNAMENTING TaPeR MeTALtic Tuses, C. J. W. 
Barwell and G. Bailey, London. 

16,459. Cork Extractors, W. Knowles, London. 

16,460. Sorrentnc Water, A. Howatson and W. E. 

wrence, London. 

16,461. PapLockxs, H. Moore, London. 

16,462, Fires for Newspapers, &c., A. C. A. Perkes, 
London. 

16,463. Compounp for DeveLorinc OzoNIsED OXYGEN, 
J. E. P. Meyer, London. 

16,464. SHor Counter Stoo.s, G. Scott, London.— 
[Date applied for under Section 103 of the Patents, 
&c., ‘Ack. 1888, 14th April, 1888.] 

16,465. Maxine Coxttars, &c., O. Imray.—(J. 2B. 
France, United States.) 

16,466. Purtryina SutpHuric Acrip from Arsenic, H. 
Simon. — (Messrs. Forster and Griineberg and The 
Berlin-Anhaltische Maschinen-Vau-Actiengesellschast, 
Germany. 

16,467. Comprnep TaBLes and Desks, J. Robertson, 

asgow. 

16,468. Skyuicuts, &c., O. Phalp, London. 

16,469. Makino Seam_ess Dress-sHteLps from ELastic 
Fasrics, F. W. Smith, jun., London. 

16,470. Makino Merat Wasuers, 8. J. Shimer, London. 

16,471. Reversino, &c., BRusHes of DyNAMO-ELECTRIC 
Macuryss, J. 8. Raworth, London. 

16,472. Furnaces for the Propvucrion of Carsonic 
Acip Gas, P. M. Justice.—(C. Dietzsch, Germany.) 
16,473. Fininc Hammers for Breecu-Loapino Guns, 

H. Lake.—{Die Actien-Gesellschast @rusonwerk, 
Germany.) 

16,474. SAND-PAPERING Macuines, H. H. Lake.—(The 
Berlin Machine Works, United States.) 

16,475. Intecratine Apparatus, J.G. Lorrain, London. 

16,476. Protective Rairway Carriace Bott, H, J. 
Snell, London. 

16,477. Paper Baos, F. Freeman, London. 

16,478. Evecrrica, Communication, G. F. Redfern.— 
(D. 8. Boivin and R. A, Gouamier, France.) 

16,479. Seconpary BatTrerRiezs, Hi. H. Lake.—(H. 
Walter, United States.) 

16,480. Treatment of Wax, J. Y. Johnson.—( The Volta 
Graphophone Company, United States.) 

16,481. Mountine DiapHracms of GrapHorHonss, Xc., 
J. Y. Johnson.—({The Volta Graphophone Company, 
United States.) 

16,482. Cryprocrapn, E. Edwards.—(M. £., J. A., and 
J. H. Billaudel, France ) 

16,483. TuRNTABLES, J. Stevenson.—(C. Golly, France.) 

16,484. Bieacnine Fax, &c., . H. Andreoli, 

ndon. 

14,485. Frremen’s Dress, 0, Wraa, London. 

16,486. Cotiars for Horses, H. E. King, London. 

16,487. Cican Hotpers, G. R. de R. de St. Aubin, 
London. 
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16,488. Macutnes for Muxcine Meat, W. and C. T. Ovens, 


mdon. 
16,489. Prepartinc Meta. Sneets, Davies Brothers 


and Co., Limited, and E. A. Davies, London. 
16,490. Stream Borers, T. Lawson, Newcastle-on- 
Tyne. 


16,491. Foot-warmer, A. M. Nawell, Manchester. 
16,492. Nct used in a PorTaBLe Hanp Press, C. H. 


;. ing. 
16,493. Appominat Bet, E. Milner, Birmingham. 
16,494. Hecxus, T. L. Henly and J. R. Shearer, Lon- 


on. 

16,495. Cirps, W. H. Woolley and P. Bloomfield, Bir- 

mingham. 

16,496. Lamps, R. H. C. F. Herbert, Staffordshire. 

16,497. Lamps, G. Rose, Glasgow. 

16,498, Carpino Enoines, T. 8. Whitworth and W. Lord, 
Manchester. 

16,499. TREATMENT of Ores, H. B, Fulton, Dumbarton- 
shire. 

16,500. Moutps, J. Green and C. Cooper, Leeds. 

16,501. Extractive Gop from CrusHEp Ores, J. H. 
Pollock, Glasgow. 

16,502. Parntrne on Vetvet, E. Bender, Berlin. 

16,5038. Pickers of Looms, J. Hoyle, Lancashire. 

16,504. Comprintnc NEEDLEWORK with Sitver Pare, 
T. Gibson, Birmingham. 

eo Wueet Sinxinc Prats, W. Southorn, York- 
8 


16,506. Automatic Point, W. Southorn, Yorkshire. 
16,507. Routine Appiiances, C. N. Rickinson, London. 


16,508. Street Sweerinc Macuines, R. Wadsworth, 


‘ax. 

16,509. Cieansine Starrs, A. G. Suther and T. Legat, 
Edinburg! 

16,510. Bicycies, G. Scruton, Yorkshire. 

16,511. Screws, J. R., and J. R. Vaile, jun., London. 

16,512. Douste Woven Fasric, H. Miillers and A. 
Spindler, Manchester. 

16,513. Preventinc Damace to Barret WaTcHes, 
A. J. and T. Morcom, St. Austell. 

16,514. Prtcn Pire for the use of Musicians, J. W. 


, London. 

16,515. Securtne Covers to the Frames of UMBRELLAS, 
W. Phi , London. 

16,516. ResERVoIR ATTACHMENT for Pens, H. J. Wil- 
son, London. 

16,517. VuLcaniTe and Eponire Pens, W. H. Kent, 
London. 

16,518. Lusricators, R. Baird, Glasgow. 

16,519. Repeater Watcues, E. Heuer, London. 

16,520. Lock Nuts, R. Hundleby, Sheffield. 

16,521. Steam Vatves and Taps, J. Whiteley and 8. 
Spencer, London. 

16,522. BrusHes, J. A. Maygowen and D. Davies, 


maon. 
16,523. Vessets for Borinc Acips, W. Townsend, 


London. 
—_, Pepat MecnanisM for VELocipepes, R. Nagel, 
mdon. 
16,525. Measurers for Tea, &c., G. Blackwell and 
F. R. Baker, Birmingham. 
16,526. Reapinc Lamps, L. L. Samuell, Bristol. 
16,527. Envevorgs, F. Prince, London. 
16,528. Dryinc Surrace-coatep Wess, R. Thom, 
Aberdeen. 
16,529. Automatic Coupiines, A. and I. Buckley, 
Manchester. 
16,530. Comn-oPERATED Macuines, C. F. Winch, 
London. 
16,531. Lactno Boots, M. A. Staite, Oxton. 
16,532. Fire Licuters, The London and Provincial 
Fire-lighter Company, London. 
16,533. Corp Grip for Bitnps, J. A. Smith, London. 
16,534. Fire Biowers, H. and E. L. Ltideke, London. 
16,535. Evaporatinec Liquips, T. Gaunt and E. H. 
pp, London. 
16,536. T1zs, W. Herzfeld, London. 
16,537. DeveLopinc Puotocrapuic Pictures, W. Old- 
m, London. r 
16,538. ANERoID Barometess, L. Comitti, London. 
—_ VENETIAN Winpow Burnps, 8. G. Burgess, 


lasgow. 
16,540. Heatinc Water, W. L. Wise.—(C. Eschebach, 

Germany. 
Waterproors, G. C. Mandleberg, H. L. Roth- 


16,541. 
band, and 8. L. Mandleberg, London. 
16,542. WaTerPRoors, G. C. Mandleberg, H. L. Roth- 
London. 


band, and 8. L. ae 

16,548. Warerproors, G. C. Mandleberg, H. L. Roth- 
d, and 8. L. Mandleberg, London. 

16,544. Steertnc Sarety Bicycies, &c., G. Wright, 


mdon. 
16,545. Extractino Harr from Sxrvs, L. D. 8. Cufflin 
and G. Hughes, London. 
16, pol Fett for Suroica, Banpaces, G. Walcher, 
on. 
16,547. Pyrometers, A. T. Rapkin, London. 
16,548. Boors and Suogs, A. J. Boult.—(F. P. Urruela, 


in. 
16. - for Boots and Suoes, L. E. de Hoven, 





on. 
16,550. MepicinaL Batus, K. Grossman and M, Perls, 
Liverpool. 





16,551. Lusricators for Bearrnos, J, 8, Brandstaetter, 


eee 

16,552. Pirg for Smoxine Tosacco, W. H. Pierce, Man- 
chester, 

— Combined Bep, Covcn, &c., 8. R. Baildon, 


ndon. 
16,554. Startine Tramcaks, J, Gilmore and W. R. Clark, 


jon, 
16,555. Reevine Yarns, W. T. Stubbs and J. Heaton, 
Manchester. 
16,556. Apparatus used in Lanterns for PRovEcTION, 
. C. Newton, London. 
16,557. Poriryine Feep-water, C. J, and A. W. Gallo- 
way, London. 
16,558. Disarreanina Gun Movuntinos, W. Anderson, 
mdon, 
16,559. Dettvertna Articies for Corns, 8. 8. Allin, 
London. 
16,560. Sypnon, Drain, and similar Pires, W. Hester, 
mdon. 
16,561. Securtne Rarway Ratts, &c., A. B. Ibbotson, 
London. 
16,562. We1cHino Macuinery, F. W. Cannon, London. 
16,568. Dye-exrractina Apparatus, F. Rhodes, Hud- 
dersfield. 
16,564. Fire-exTinovisuine Apparatus, F. W. Cannon, 


ndon. 

16,565. Fitina Lerrers, &c., A. Zeiss and W. Stier, 
mdon. 

16,566. Woot Wasuine Macuinery, W. Cook, London. 

16,567. Iron ALLovep with Nickxen, H. Schneider, 


ndon. 
16,568. IRon ALLoyvEeD with Correr, H. Schneider, 


ndon. 

16,569. Stee. ALLoyep with Copper, H. Schneider, 

London. 

16,570. ELecrric Lamps, H. Pieper, Berlin. 
15th November, 1888. 


16,571. Envetores, A. McCartney, Monagham. 
Loo ‘ nd A. Towler, 


16,572. YARN in ms, F. Wilson an 
ndon, 
16,573. Saint Sieeve Susrenper, T. B, Williams, 
Kingswinford. 
16,574. VenTiLators, St. John V. Day.—(P. 8, Swan, 
India.) 


16,575. Paotocrarpaic Frames, W. H. Welshman, 
Birmingham. 

16,576. Mecaanism of Looms, D. Hamer, A, Richmond, 
and 8. Salter and Co., Bristol. 

77. Lanpinc Nets for Anciers, M. H. Smith, 

Halifax. 

16,578. Steam Borers, J. Brooke, Halifax. 

16,579. Weavine of Exastic Wess, A. Rollason, Attle- 
borough. 

16,580. Biape for Gas Buryers, A. Littlehales, 
Birmingham. 

16,581. Rao-Tearmna Macuine, Machell Brothers and 
Co. and F. Lees, Dewsbury. 

16,582. Purrrication of ALCOHOLIC Liquors, J. Clegg, 
Live 

16,583. Tyre Waiters, 8. J. Sewell, London. 

16,584. Force Pumps, E. A. Slade, South Shields. 


16,585. CaLtcutaTinc Distances, H. G. A. Rouse, 
London. 
16,586. Smoke-consuminc Apparatus, C. Womack, 
Barnsley. 


16,587. Steam Traps, J. 8, and 8. H. Stubbs, Man- 
chester. 

16,588. Biow-prrg for Sotperino, G. W. Whitehouse, 
Birmingham. 

16,589. Fotpine Tower Raixs, T. Lewis, Mansfield. 

16,590, Ferruves, C. Carter, Manchester, 

16,591. Taxixo Press Copies, W. Ireland, Glasgow. 

16,592. Printinc Macuines, G. Newsum, Braditord. 

16,593. Avromatic Macutng, 8. Mason, Birtningham. 

16,594. Percussion Fuzes, T. A. Baylis, Birming- 


ham. 

16,595. Locomotion, E. 8. Gunn and E, Bernhard, 
London. 

16,596. Puzzie, J. Walker, Birmingham. 

16,597. ADVERTISING, 8. Rideal, Manchester. 

16,598. Comprne Macurvyes, G. Dixon, Leeds. 

16,599. Hat Case, A. A. Watkins, Farnham. 

16,600. Maxine Pins, &c., A. E. Herbert and W. 8. 
Hubbard, Birmingham. 

16,601. Mrtx Cans, W. R. Hands, London. 

16,602. Poisn for Leatuer, A. R. Ackerley, London. 

16,608. Evecrric SigNALLING Apparatus, EK, K. Irwin, 
London. 

16,604. Guys, J. E. Sherman, London. 

16,605. Piston Packine Rinos, J. Menzies, Glasgow. 

16,606. Twist Lace Fasrics, W. Stevenson, London, 

16,607. Startinc Pumps, J. Williams and R. Sugden, 
London. 

16,608. Locomotive Enornegs, F. W. Webb, London. 

16,609. Moustacue Sroon, E. C. Hitch, London, 

16,610. Gas Pires, J. Somerville and A. Allan, London. 

16,611. TransrerRInc Coat, C. Schenck. — (C. & 
Schenck, United States). 

16,612, Extractors, W. H. and T. J. Rickard, London. 

16,613. Courtine, E, W. Hughes, London. 

16,614, SupERHEATING Steam, R. A. Bailee, London. 

16,615. Dryino Tea, A. 8. Tomkins, F. A. Cracknall, 
and A. G. Courage, London. 

16,616. Cranks, F. P. A. Viétor, London. 

16,617. Serine, J. Pack, London. 

16,618. Treatinc Hipes, 8. Wohle, London. 

16,619. Two-wHEELED Veuicies, H. Smith, London, 

16,620. Carriace and other Winpows, A. Hopton, 
London. 

16,621. Buskxs, L. E. de Hoven, London. 

16,622. Inpicatrne Suort Intervats of Time, F. Chil- 
derstone, London. 

16,623. Exvecrriciry Meters, L. Paris and Scott, 
Limited, and W. H. Scott, London. 

16,624. Gas-BuRNERs, J. Hellmann, London. 

16,625. Execrric Arc Lamps, E, W. Anderson, London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


385,943. Commutator ror DyNaMO-ELECTRIC Ma- 
cuines, F. B. Mitchell, Columbus, Ohio.—Filed July 
15th, 1887. 

Claim.—(1) In acommutator for electrical machines, 
the combination of the wooden core A, having seg- 
ments removed therefrom, the conductors B, and the 
filling strips F, the inner ring D, the conducting seg- 
ments E upon said rings, and the insulating segments 
having cavities d therein, substantially as and for the 
purpose described. (2) In a commutator, the combi- 





nation, with the core A, having grooves a and the 
conducting and insulating plates, of the conducting 
rods B, fitted within said grooves, and filling strips F, 
adapted to cover said grooves and rods, substantially 
as described. (3) Ina tator, the binati 
with the core A, grooved at a, of the conducting rod 
B, having a clamping outer end and an elbow upon its 
inner end and a conducting plate secured to said 
elbow, and a cylindrical insulating -— inclosing 
said elbow and rod, substantially as described, for the 
purpose specified 





386,014. Grinpinc Rotts ror F.iour MILs, H, A, 
Huef'ner, Palmer, [U.—Filed June 6th, 1887, 
Claim.—(1) As a new article of manufacture, a roll 
for flour mills provided with curved serpentine corru. 
gations, substantially as set forth. (2) As a new 


386,014] 











article of manufacture, a roll for flour mills provided 
with serpentine corrugations arranged spirally upon the 
face of the roll, substantially as set forth. (3) The 
combination of two grinding rolls, each provided with 
serpentine spiral corrugations, and one of said rolls 
having a finer dress than the other, as herein set forth, 


385,383. Recenerative Gas Lame, &. Stein, Phila- 
delphia,—Filed December 14th, 1887. 

Claim.—{1) In a regenerative lamp, a burner pro- 
vided with an interior gas chamber and radial gas 
conduits leading outward therefrom, together with 
vertical slits or air conduits on the outside of said 
burner, through which the air passes downward be- 
tween the gas conduits, as and for the purpose des- 
cribed. (2) Ina regenerative lamp, the combination 
of the globe, the supporting frame provided with air- 
inlets, the flue, the central air-supply cylinder, the 
tubes extending through said flue and connecting the 
central cylinder with the outer air, the burner made 











in the form of a short cylinder with a conoidal lower 

rtion, the central part of said cylinder being hol- 
owed out, forming a gas chamber and having hori- 
zontal radial gas —— extending from the chamber 
to the outside of the cylinder, and vertical slits on the 
pen = _ > cylinder, ey with the 
openings of the said gas passages, the pe con- 
nected with and supportin said burner, and’s per- 
forated air-distributing plate extending from the 
burner to the air-supply cylinder, as and for the 
purpose described. 


385,384. Mernop or Jorninc Pipes py Evecrricity, 
B. Thomson, Lynn.—Filed August 27th, 1887. 

am The herein-described method of uniting 
sections o Pipe, consisting in applying a sleeve or 
collar or coupling tube to the adjoining ends of the 
sections, and then passing a heavy electric current 
through the parts to effect a union of the sleeve and 
pipe, thus completing the joint. (2) The herein- 
described method of making pipe joints, consisting in 


385,384] 








passing a heavy electric current, as described, through 
the sleeve or collar or coupling at the abutting ends 
of the pipes, and of a volume sufficient to raise the 
parts to welding temperature, and then welding the 
sleeve or its equivalent and the pipes together, as and 
for the purpose described. 
385,460. Hypravtic Step, F. G. Hesse, Oakland, Cal. 
—Filed September 10th, 1887. 
Brigf.—A chambered vessel containing’ water en- 
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circling the foot of a shaft, a ribbed plate on the shaft 
rotating in the vessel, acting to force the water above 








-% Sy thereby creating pressure below the 
plate 
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GENERAL SOLUTION OF THE PROBLEM OF A 
DIAGONAL RIVETTED JOINT OF MAXIMUM 
STRENGTH. 

By Joun T. Nicotson, B, Se. (Edin.) 
No, Ill. 


Case II, Ex. 3.—Let us now find the efficiencies of a 
diagonal and longitudinal joint in a given—the same-- 
boiler; the pitch of rivets being in each case taken 
the same number of plate rae log so that both 
joints will be equally easy or difficult to make and 

eep steam-tight. There will be a slight difference in 
steam-tightness in favour of the longitudinal joint, owin 
to the smaller relative diameter of rivet in the diagona 
joint ; but this, in the writer’s opinion, is so inconsider- 
able as to be negligible. 

(a) Let us take then, in both cases, the rivet pitch as 
six times the plate thickness; the diagonal joint inclined 
as before at 45 deg.; the shell as sustaining all the endlon 
ressure due to boiler ends with no stays; the values o' 
*,,m,and F, as 30, 1, and 24 respectively ; that of %, for 
greater safety at 27—although by calculation after equa- 
tion (35a) it should be 28°8; and both the joints double 
rivetted and butt strapped, the outer row of rivets on 


150 x 16 x 12 
2240 x 2 x 08 x 6 


We therefore have So Eas 


and ¢ = = 1°34in. 
1:34 — 1°165 
“134 

or there is a saving of weight on the boiler shell of 13 per 
cent. by using diagonal instead of longitudinal joints. 

Suppose a ship had three such boilers, each 10ft. long, 
then the weight of the shell plates with joints longitudinal 
would be, in tons— 

0°28 * diameter X length x ¢ 
9240 
— 0°28 x * x 16 x 12 x 10 x 12 x 1°34 
Yt ae oe 
= 12°2 tons for one, or 36°6 tons for three boilers. 

By using diagonal joints the thickness would be reduced 
13 per cent., or the above weight of shell would be reduced 
by 36°6 x 0°13 = 4°76 tons; and if each ton of cargo 
carried be valued by the shipowner at £10 per annum, he 
would gain nearly £50 per annum on his boilers by having 
them made with diagonal joints, 


It has been commonly supposed that the loss due to 
cuttings of the plate corners with diagonal joints would 








So 


= 01307; ° 


butt-strapped, three rivets per pitch—the outer row 
double the pitch of the inner row. The ratio of the 
normal tearing strength of the plate through-—a longitu- 
dinal line through—rivet holes, to the shearing strength 
of rivets in double shear, has been taken as 1°25—#?, say. 
The strength of a rivet in double shear was taken 1? 
times that in single shear. Then the diagram (IIL), or 
| Table III., shows, for all possible values—which may in 
| future be experimentally determined—of % /mF, (the 
| diagonal tearing strength of the plate through rivet holes 
relatively to the longitudinal tearing .strength through 
the same) from 0°7 to 1:0: what c must be—z.e., what the 
| angle of joint, or value of , must be—for the percentage 
| of saving of weight to be of the amounts, 20 per cent., 15 
| per cent., 10 per cent., and 5 per cent. 
| This diagram (III.) shows us at once that considerable 
| alterations of the ratio P/t (and p/t), as, e.g., from 4 to 8, 
| produce very little effect upon the percentages of saving 
for joints at any given angle, whilst a set of calculations 
| for a treble-rivetted joint, which are tabulated, indicate a 
scarcely perceptible change of the percentages from those 
for double-rivetted joints, whose rivet spacing is a some- 
what greater number of plate thicknesses. 
| Limiting himself to joints inclined at 45 deg., the 
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each side cf the joints being at double the pitch of the 
inner row. 


Then the constants in equation (32) take their values as 
follows :— 


4 4 , c 27 
A= = = (0°242: = f—“' = *1Zo0: 
e} 1°75 x 39 a3 F, 24 “ 
R’ = P = 6. 
t 


0242 x 1°125 
2 


a/ (02422 x 11252 + 4 x 0242 x 1125 x 6) 
2 


Therefore K = 


+ 


= — 0136 + V 66245 


2 
1151 (or — 1°423). 


= — 0136 + 1:287 = 


Using now equation (33): 7d = 1 - K, we get 


1151 _ 9808 
6 


And n, being (24) = "se equals 
cre 


mM =1 


0°808 x 27 


vie tt = 0°92. 
O79 x 30 





The joint is a 92 per cent. one. : 
The thickness of plate is found by (30): t= press. x dia. 

2 n he 
(where 7’, = F, divided by a factor of safety 5, say, is 
6 tons per square inch.) 

Let us take a boiler 16ft. diameter, and at 150 1b. pres- 
sure. Then we have 

t’ 150 x 16 x 12 


~ 2240 x 2 x 092 x 6 


(b) The proportions of a longitudinal joint for the 
same boiler, keeping still the pitch six times the plate 
thickness, are easily found in a similar way. 

We first use equation (12) : 

Bae: At + J (A? T2 : 4ATR) 
where A and R have the same value as A and R’, viz., 


0'242 and 6 in last case. T = ”” Fe = =” is, how- 





= 1°165in, 





F, 
ever, 1°25 (instead of T’ = 1°125), 
ke M242 x 1°25 
. ee ome ca - 
4 (02422 x 126% + 4 x 0842 x 125 x 6) 
‘+ 2 


— 0151 + 1°35 
or k = 1'2 (very nearly). 
Then » = m (1 ~ os See equation (1 a)=1(1 = =) 
= 08 (80 per cent. joint). The thickness of the plate 
can now be found by equation (9). 
t = Pressure x diameter 

27 fe 


(yf being m F, + by 5, say = 1x” = 6) ; 


1'199, 





more than counter-balance any gain due to diminished | writer, therefore, claims to have shown that the adoption 
thickness: The write:, however, here suggests that if | of diagonal joints instead of longitudinal joints, in cylin- 
diagonal joints were to become common, the rolling mills | drical steam boilers, will effect a saving of weight owing 
would ultimately turn out plates cut to the required | to thinner shell plating—provided the cuttings of plate 


shape as cheaply as they now supply them rectangular. 
e must reckon upon about 100 square feet of plate 
being cut off in this case, so that the weight of plate lost is 


even if he pays for rectangular plates, cuts them after- 
wards, and throws away the cuttings. 


TABLE III.— Table of values of percentages 0) weight 


| corners be not counted as lost—of 
| 8% of weight of shell, if the ratio™™*nown diagonal strength 1. 9.g9 





| 8 longitudinal strength 'o68s 

165 x 0° | 8% , is itto 85 

100 x 144 x 1165 x 0°28 = 2°08 tons, 137 : 7 ditto be 0°90 

2240 | 165° ? pe ditto be 0-95 

so that the boilermaker saves 4°76 — 2°08 = 2°68 tons, | 20% ” is ditto be 1-00 


s It remains, then, to consider whether a diagonal joint 
is more costly to make than an ordinary one ; and, if so, 


of shell plating saved by the employment of diagonal joints in place of longitudinal 
joints ; for double and treble rivetteng (double-butt straps) ; for three ratios (RY of a hy F 





















































centages of saving of weight --loss by cuttings neglected 
—due to the employment of diagonal in place of longitu- 
dinal joints, on axes of values of c, and of #, / mF, . 


culated—for method, see Appendix—for data as in Ex. 3, 
viz.:— 


A= 02942 : R= RR? =6: and T = 1°25. 
The set marked R = 4 have been worked out for 

A =0°242 : R= R! = 4: and T = 1°25. 
That marked R = 8 for 

A = 0°42 : R = R! = 8 sand T = 1°25. 











In Diagram ITI. the writer has contoured lines of per- | 


The set of contour lines marked R = 6 have been cal- | 





e-b witch to plate thickness, viz., 8, 6, and 4; and 
for values of &+/mF + from 0°7 to 1°0; kage the value of ¢ required (columns 8, 9, 10, and 11) to produce the four percentages 
20%, 15%, 10%, and 5% for various combinations of the quantities just mentioned. Knowing c; the various inclinations () and 
ratios of longitudinal to curcumferential pull (n), which are possible for that value of c, can he at once found from Tables I. and 
II, or Diagrams I and 11. 

—— —__——- £ EE ——— 
| | Pitti | wm. | ® 10%, 5%, 
Rivetting. bi /mFe. y ys R. | rivets | ’ ; 
| | | per pitch. K. T’(R-K).| © =0-80| £ =0°85, ; =0°90. £ =0°95. 
| | 
Double | | 8 3 1:200 5950 “5774 *6135 “6196 *6856 
Double » 07 0°875<| 6 | 8 1°024 4°354 | *5782 "6143 6505 6868 
Double ) .| 4 3 0°819 2°783 | *5855 6221 *6587 6953 
| * 
Treble 07 0°875 | 6 5 0°81] | 4540 | *5757 6117 *6477 6836 
Double |) s | 3 1274 | 6-726 «| -e5a7 | = -6985 | “7388 7751 
Double > 08 1:00 <| 6 3 1°090 | 4°910 | 6546 “6955 *7365 7775 
Double j | 4 3 0°869 | $°131 * 6587 6999 “7411 *7823 
Treble | 0°8 1:00 | 6 5 | 0°862 5°138 | *6515 *6922 *7329 7736 
Double \ ( 8 3 | 1°344 7°490 | *7268 °7722 8177 *8631 
Double 09 1°1255 | 6 3 | 1°149 5456 | 7274 *7729 8185 *8640 
Double ) \ ba] 8 | 0°914 3°470. | *7300 7757 *8213 *8670 
' 
Treble 09 1°125 | 6 | 5 | 0°908 5728} *7263 7717 8171 8625 
_ \ 
Double ) | 8 3 | 1409 8°240 7996 | “8496 8996 "9495 
Double > 1:0 1°25 | 6 | 35k | 172042 5-994 “7991 | "8489 “8991 “9491 
Double 4 | 3 0-960 3-800 "7995 "8495 “8994 “9494 
Treble i. 46 1°25 G6.; 6 0°954 6°307 7997 *8497 *8997 *9497 
iz a ———— 


whether the loss due to this, combined with that due to 
plate cuttings—if any—still leave a net gain of an amount 
| sufficiently large to warrant the employment of a diagonal 
joint in any given case. 

Where weight efficiency alone is important, the above 
| percentages of saving are those solely upon which the 
| question will be decided. 

APPENDIX, 
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The assumptions involved, then, in working out these |F. ’ 
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If we require,as in Diagram IIL., to draw contour lines of 


. aS ti t’ — 
given values of E; ic., of ;we have the expressionin the 





Rie 08 omcp _ Ky. @ 
form c= m=(R - 2b) T’ (R - K) ? 

a. ae ee ee 
- "aR See (1 - 55) 








THE DEVELOPMENT OF THE MARINE ENGINE 
IN THE BRITISH NAVY. 
No. VIL 

WE come now to the details of a period of great import- 
ance in the history of the marine engine, namely, that 
which saw the general adoption of the surface condenser, 
instead of the simpler jet condenser which had previously 
been used. Probably no change has been more conducive 
to the prolonged efficiency of the marine steam engine 
than this one. The first vessel we shall describe having 
engines with condensers on this principle is the Lord 
Warden, an armour-plated broadside ship, which, although 
now in reserve and non-effective for sea service, has engines 
a description of which should have a place in an account 
of the machinery of naval vessels. The machinery of the 
Lord Warden was manufactured by Messrs. Maudslay, 
Sons, and Field, of London, a firm whose long connection 
with the Admiralty we have previously noticed. This 
vessel, like those previously described, has a single screw, 
worked by simple horizontal engines. The engines are on 
the return connecting rod plan, and although similar to 
those of the Agincourt in this respect, yet differ very 
materially from them in most other points. 

In this case we have an example in which the usual 
arrangement of having two steam cylinders working on 
cranks at right angles to one another was departed from, 
and we have instead three cylinders side by side, working 
on three separate cranks, arranged at angles of 120 deg. 
with each other, and having the slide valves on top of the 
cylinders instead of at the sides. This arrangement of 
valves is very compact, and causes the three cylin- 
ders not to occupy an unusual amount of room. The 
cylinders are placed on the port side, and the three 
crossheads on the other side of the crank shaft, work in 
the space between the two condensers, which are situated 
one at each end of the engine-room, and close to the 
boundary bulkheads. 

The three cylinders are each 92}in. in diameter, and the 
stroke 4ft. 6in.; and there are two piston-rods to each 
cylinder, one passing over and one under the crank shaft, 
and attached on the other side of the latter to the cross- 
head guide block, as usual with the return connecting rod 
engine. The connecting rod is shorter in proportion than 
that of the Agincourt, being, here, 9ft. long, or four times 
the length of crank—a very usual proportion for marine 
engines. The long piston-rods, each 8in. in diameter, are 
secured to the guide block by large cotters at the cylinder 
side with nuts at the ends of the rods. The pistons are 
of the cast iron box description, with the separate metallic 
packing ring so generally fitted till very recently for all 
marine engines; and they are supported at the cover end 
by having central tail rods, 1lin, diameter, attached to it, 
working through a stuffing-box in the cover, and carrying 
a slipper guide at the end. This slipper guide is sup- 
ported by large hollow cast iron frames, which are bolted 
to the cylinders, so that by this means the dead weight 
of the pistons and rods is borne by the crosshead guide at 
the one end and the back slipper guide at the other, thus 
relieving the cylinder working surfaces of these weights. 

The large steam pipe from the boilers, 28in. diameter, 
enters the engine-room through a recess in the coal block, 
and passes at the forward end of the engine-room through 
a large separator, and thence to the top of a large regula- 
ting valve situate just over the back of the middle cylinder 
of the three. This is the only valve between the 
boilers and engines, and by it steam is admitted to asteam 
pipe which supplies the slide valve casings of all three 
cylinders simultaneously, by orifices 23in. diameter at the 
backs of the slide casings. In the case of the middle 
cylinder the steam, after performing its work, is exhausted 
from it on each side, and the exhaust steam is thence led 





to the exhaust ports of each of the outer cylinders, so that 
the exhaust steam from the middle cylinder also 

out through the exhaust pipes of the two end cylinders, 
and thence to the surface condensers, of which there are 
only two for the three cylinders. The steam cylinders 
are entirely steam-jacketted, both in the barrel and ends. 
The distributing slide valves on the tops of the cylinders 
have relief rings on their backs to prevent excessive pres- 
sure on the cylinder face, and they are treble ported for 
the admission of steam ; but exhaust only through two of 
the corresponding ports in the cylinder face, a plan which 
secures some advantages without making the valve too 
complicated. Each of these slide valves is worked by two 
slide rods, each 4in. diameter. 

The great peculiarity, however, of these engines is in 
the seek adopted for actuating the slide valves. The 
excentric was in this case abandoned as the means of 
obtaining a small motion for the slide valves from the 
rotation of the crank shaft, and the requisite travel was 
obtained from the crank shaft direct by means of spur 
gearing in the following manner: the three slide valves 
being placed on the tops of the cylinders, a small valve 
crank shaft is fitted along the front of the slide valves, 
the portion opposite each slide valve rod having a crank 
formed in it. The ends of each pair of slide valve rods 
are united by a cross-piece, the two ends of which are 
kept in a straight line by guides at the two extremities. 
This cross-piece carrying the slide valve rods is connected 
to the crank pins on the valve crank shaft by short 
rods, so that, on this shaft revolving, the slide valves 
are moved to and fro just as by an excentric. This 
valve crank shaft is mounted on six bearings, one attached 
to and carried by each of the main engine frames, and is 
driven by spur wheels from the main crank shaft, the 
train of wheels being four in number, as shown on the 
elevation. The two spur wheels respectively on the crank 
shaft and valve shaft are fixed to those shafts, and these 
are geared together by two other spur wheels, the axes of 
which latter are carried by a movable bar, the ends of 
which work in guides of the proper shape required to 
keep the train of wheels in gear as the bar is raised or 
lowered. Of these, the upper slotted guide is curved and 
the lower one straight, and the effect of altering the 
position of the bar carrying the intermediate wheels is to 
turn the valve crank shaft relatively to the engine crank 
shaft, thus causing the engine to be reversed, or the cut- 
off of the steam to be varied to any desired extent. When 
the block in the curved slot is brought to the top, the 
engine works at full speed ahead ; when at the bottom, at 
full speed astern; and when in the middle and at inter- 
mediate positions, the engine will be respectively stopped 
or be working expansively. 

The alterations of motion of the slide valve thus 
obtained are hence very similar to those got by the ordi- 
nary double excentric and link arrangement, with animpor- 
tant exception in that, while by working expansively with 
the link motion, the travel of the valve is greatly reduced 
and some wire-drawing of the steam occurs, yet with this 
spur wheel arrangement no such reduction of valve travel 
takes place, the full opening for steam being always main- 
tained. This arrangement has been fitted by Messrs. 
Maudslay to several vessels of the Royal Navy working 
at moderate speeds of revolution, but with the great 
advance in velocity that has gradually taken place, this 
gearing has now become entirely unsuitable. 

On the starboard side between the two condensers is 
placed the steam starting engine, which, by means of 
bevel gearing and a large vertical screw shaft, raises and 
lowers one end of a bell-crank lever, the other end of 
which pushes the movable frame carrying the inter- 
mediate wheels of the train up and down the guides just 
referred to. A considerable amount of expansion is 
carried out in the cylinders even at full power, the early 
cut-off being effected by the main slide valves, without 
the use of separate expansion valves, and to facilitate this 
the main slide valves are fitted with three ports for the 
admission and cut off of steam. 

Each of the three cranks, which are 18{in. in diameter, 
is supported by two bearings carried by the main frames, 
six bearings in all, the two outside bearings being 
made of greater length than the inner, and the main 
frames are strongly ribbed, as shown on the athwartship 
view. The three cranks, being at equal angles, secure a 
very regular and uniform motion for the engines, with 
little or no vibration. 

On being exhausted from the outer cylinders, the steam 
is led by means of two exhaust pipes, 32in. diameter, to the 
surface condensers, which pipes are spaced far enough apart 
to enable the crosshead guides of all three cylinders to 
work between them. As we have previously mentioned, 
the adoption of this type of condenser was a step of the 
highest importance in the development of the engine, the 
change effected consisting of the separation from the con- 
densing sea water of the fresh water obtained from the 
condensation of the exhaust steam, so that the fresh 
water is again used for feeding the boilers, and a large 
amount of scale prevented from being deposited in the 
boilers. 

The surface condensers consist of a large number of 
copper tubes fitted through and between two large flat 
plates, known as the tube plates, and enclosed in a 
rectangular cast iron box. These copper tubes are remov- 
able, and have been kept tight in the tube plates in many 
ways. In the present case, and in most others of the 
kind, the joints are made by means of the formation of 
small screwed glands round each tube, and packed with 
cotton packing. The steam is led by the exhaust pipe to 
the upper end of the condenser, and passes through the 
tubes, falling condensed into water at the lower part of 
the other end, whence it is pumped away by the air 
pumps. On the outsides of the tubes cold sea water is 
constantly circulated by means of the circulating pumps 
fitted for that purpose, the cold water entering at the 
bottom and leaving at the top, the condensation of steam 
being thus effected by means of the passage of the exhaust 
steam past the cold surfaces of the tubes. 

The circulating pumps, constructed of cast iron, are by 








the side of the condensers on the inside of the engines, 
They are reciprocating pumps, 17}in. in diameter, and are 
Sooked by rods direct from the pistons, thus having the 
full stroke of 4ft. 6in. The foot and delivery valves are 
of india-rubber, and at the vessel’s side sluice valves are 
fitted to the inlet and outlet orifices for the circulating 
pipes, these pipes and valves being 27in. diameter. ‘The 
condensed steam is drawn from the ends of the con- 
densers by two double-acting air pumps, one to each 
condenser. These are 29in. diameter, and being worked 
by brackets fixed to the main piston-rods, they have, like 
the circulating pumps, the 4ft. Gin, stroke. For compari- 
son with the other previous examples, the volume swept 
out by the air pumps on the full power trials was °78 cubic 
feet per indicated horse-power per minute. A consider- 
able reduction was thus made in the size of the air pumps, 
which was made possible by the adoption of the surface 
condensing system. These air pumps deliver the con- 
densed steam through two 10in. Pipes, one for each 
air pump, into one large feed tank at the side of 
the engine-room between the two condensers. The 
feed pumps are two in number, and are worked by 
attachments to the crosshead of the central cylinder, 
They are single acting plunger pumps, 7}in. diameter, 
drawing the feed water from the feed tanks, and discharg- 
ing it to the boilers through a 7in. feed pipe. Two bilge 
pumps are also fitted of the same size as the feed pumps, 
one worked from the crosshead of each of the outside 
engines, The thrust block is situate about midway 
between engine-room and stern tube, and is constructed 
on the separately adjustable horse shoe collar plan often 
fitted by Messrs. Maudslay, and it has small bearings 
immediately forward and aft to relieve the collars of the 
dead weight of the shafting. A disconnecting coupling is 
fitted in the shaft passage to admit of the slalier 
being allowed to revolve freely when under sail, but no 
apparatus is fitted for hoisting it. The propeller is a 
left-handed four bladed Griffith’s, of diameter 22ft. 9in., 
and with a pitch increasing by about 2ft. from forward to 
aft, or between 20ft. 3hin. and 22ft. 5din., the length 
along line of keel being 1ft. 8}in., or about one thirteenth 
of the mean pitch, and the expanded blade surface being 
about 144 square feet in the four blades, or ‘021 square 
foot per indicated horse-power at the maximum power 
developed. 

Mentioning next the boilers, there are eight of these, 
arranged opposite one another in one stokehole. At each 
end of the stokehole there are two five-furnace boilers, 
with four three-furnace boilers at the middle of the 
length. They are of the high rectangular multitubular 
type, and those at present on board were made at the 
dockyard in 1871, and placed on board in 1875. This set: 
contains 3712 iron tubes 6ft. 6sin. long and 24in. diameter; 
the tube-heating surface being 15,488 square feet ; and 
total heating surface, 18,144 square feet. There are 
thirty-two furnaces, 7ft. long by 3ft. broad, with an area 
of 672 square feet of grate surface. The original boilers, 
however, had rather larger surfaces, they contained 3840 
brass tubes, 6ft. Gin. long and 24in. diameter; the heating 
surface in tubes being 16,074 square feet ; total heating 
surface, 19,386 square feet; and the grate surface, 
704 square feet. The maximum power developed with 
these boilers on the official trials was about 9°5-horse 
power per square foot of grate surface and ‘41-horse power 
per square foot of tube-heating surface, the steam blast, 
however, being used. Two telescopic funnels are fitted, 
each 7ft. 5in. ce and to assist the draught in the 
fires, they each have four steam blast orifices at their 
base—an early example of one kind of “forced draught.” 
In each of the bases of the funnels tubular superheaters 
are fitted; they consist of 352 iron tubes, 24in. diameter 
and about 9ft. long, and a system of steam valves is pro- 
vided to enable the steam to be either passed through 
the superheaters or allowed to proceed direct to the 
engines. 

The Lord Warden’s engines are of 1000-horse power 
nominal, and they were first tried in 1866-67, The 
indicated horse-power developed was, however, 6°7 times 
the nominal, ie, 6706 indicated horse-power, the 
revolutions of the engines being 6332 per minute, 
corresponding to a mean speed of piston of 570ft. per 
minute. The pressure of steam in the boilers on this trial 
and for some time subsequently was 31}1b. per square 
inch. The first pressure tried was, however, 25 lb. per 
square inch, which was increased to 30 1b. on later trials, 
and finally to 31} 1b. The speed of the vessel—13} knots 
at the maximum power— showed an apparent slip of the 
propeller, varying from 64 per cent. negative at the 
forward end of the blade to 3°8 per cent. positive at the 
after end. 

The weight of the Lord Warden’s machinery corre- 
sponding to that given for the other vessels was 1009 
tons, or at the rate of 3371b. per indicated horse-power 
developed, and divided among the various parts as 
follows :—Engines, 1221b.; propellers, 28 1b.; boilers and 
fittings, 136 1b.; and water in boilers, 51 1b. per indicated 
horse-power, the total weight per indicated horse-power 
being almost exactly the same as that of the Agincourt, 
by the same makers. 








BoiLeR Expiosions.—The sixth report made to the Secretary of 
the Board of Trade upon the working of the Boiler Explosions Act of 
1882 states that the number of explosions in the twelve months 
ended June 30th, 1888, was 61—larger than has been recorded 
since the Act came into force. The loss of life, however, was not 
so great, as the loss of 31 lives compares favourably with that of 
1884-5, when 40 lives were lost in 43 explosions. In eighteen of the 
cases that had to be inquired into the boilers were on board 
vessels, and in three of these they were used for hoisting trawls. 
There is reason to believe, the report says, that many of the boilers 
used for this purpose are in a seriously defective condition, that 
the men in charge of them are altogether unskilled in the manage- 
ment of them, and that the system of inspection is very inefficient. 
More than half of the cases examined have arisen from the practice 
of using boilers which are either worn out or seriously defective, 
Of the remaining cases, seventeen were due to defective designs 
and fittings or undue working pressure, seven to ignorance or 
neglect of attendance, and six to miscellaneous causes, 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 
CENTRIFUGAL FORCE,—PERFECT GAS. 

Srr,—I donot know where “J. D. C.” imagines I said or implied 
that a whirled stone does not pull the string. It certainly does. 
There is no exception to the law that action equals reaction. He 
is quite wrong in speaking of the “‘tangential pull” of a whirled 
stone. For information on the general subject of normal accele- 
ration perhaps I may be allowed to refer him to a little book on 
— I wrote some time back—near the end of Chap. lLV., 

think. 

lf it be asked why the stone pulls the string, the answer is, 
because of its inertia-reaction m . Inertia-reaction is not aforce, 
but it is the cause of a force—the reaction force which Newton 
speaks of in kis third law. It matters not whether acceleration be 
normal or tangential ; if a mass be by any means—say a string— 
accelerated, it reacts back on the pulling medium with a force 
precisely equal to the pull exerted upon it, and it does so by reason 
of its inertia. Inertia being a fundamenta! property of matter, 
not yet, nor panty likely to be, explained. 

It is absurd for me to pretend to attempt to correct all mistakes 
which are made because they are misleading to students, but I 
must just point out that the idea that the cooling of a gas by 
adiabatic expansion has anything whatever to do with the imper- 
fection of the gas is a fatal error. It is a property quite charac- 
teristic of the ideal perfect gas that it shall cool by expansicn and 
heat by compression. Moreover, the differences between an ideal 
gas and dry air are very slight, and only to be noticed by pushing 
things to extremes. OLIVER J. LODGE. 

Liverpool, Noy. 24th. 


DYNAMICS OF A PARTICLE. 


Sir,—Mr. Dewar, on short notice, started from London for 
Mexico a few hours after the publication of THE ENGINEER on 
November 9th. He will not be able to continue in the correspon- 
dence which he has helped to make so interesting. He called to 
bid me a hurried good-bye that evening, and it was on my table he 
first saw Mr. Cherry’s letter. His letter from Queenstown contains 
errata which may mislead your younger readers. Will you 
therefore permit me to set that right as far as 1am able, according 
to what I remember of the remarks he made when he read the 
letter. He was very much pushed for time. 

If the work of expansion to infinity be written =ctand the 
total work including admission, that is including the initial pv as 
= ¢, T, then we have c, = yc just as for the two specific heats. If 
the expansion work is represented as unity, the total work inclu- 
ding admission is y and the initial p v is the fractional part of y. 
It is evident then, that when, in Mr. Cherry’s illustration, the 
reduced temperature is raised to the original temperature, the 
value of cr will be just what it was originally, U will not be any 
greater. 

In Mr. Dewar’s hurried condition he has not fully explained himself, 
and he has omitted to point out the meaning of the symbols heemploys. 
No one knows better than Mr. Dewar that the work of expansion 


alone out to infinity is rs 1 {Ps but he gives ey pe. Hehad 
no intention to dispute Mr. Cherry’s given value of U in relation to 
temperature n, 

The difference between Mr. Dewar and yourself isa simple mis- 
understancing of expressions. He says, September 21st, in answer 
to a question, “inertia is not a force,” that is what you also say. 
He has never called inertia a force. It is the “‘ force of inertia” he 
calls a force, and when the word gravity is used in the sense of 
force, it is also then a force of inertia. Without inertia there 
could be no force of gravity. 

I happened to observe these errata only to-day—Thursday. I 
hope you will be able to insert this correction this week, and 
thereby avoid unnecessary correspondence. AMICUS, 

London, November 22nd. 


{Perhaps ovr correspondent can explain with some precision 
what Mr. Dewar means by “‘force of inertia.” Force is that which 
causes or tends to cause motion. How can any force tending to 
cause motion be obtained from the inertia of a given mass! Is not 
Mr, Dewar confounding ris viva with inertia !—Ep. E. ] 





DYNAMICAL TERMINOLOGY. 


§tr,—Professor Greenhill writes so courteously that I hasten to 
tender him an apology for my letter, and to assure him that it was 
not directed against him, or anyone else in particular, but against 
the modern practice of coining dynamical terms. That new terms 
may be useful I do not dispute; but no good end can be secured by 
the indiscriminate fabrication of names, at the sweet will of every 
man who writes a book. If it is deemed necessary to prepare a new 
vocabulary, let it be done in such a way that it may be universally 
aceepted as satisfactory all over the world. I need scarcely tell 
Professor Greenhill that there is no approach to a general 
acquiescence in the extended use of any one of such novel terms as 
kine, cello, &c. 

It may not be out of place to supply here an illustration of 
the kind of stuff that finds its way into examination papers. In 
my young days we used to have a problem—Given, the length and 
breadth of a ship: tell the captain’s name. This, it was remarked, 
belongs to the class of incomplete equations, not solvable save in a 
very few cases, because it only containcd two known quantities. By 
supplying the third, namely, the depth of the ship, it became possible 
to give an answer ; and, in this way, I have seen the captains of the 
Cunard steamer Persiaand several other ships named. The problem, 
Iam sorry to state, at first sight seems very closely to resemble that 
which I have cited above. ‘‘If the area of a field of 10 acres be 
represented by 100, and the acceleration of gravity—taken as 
32 foot-second units—be 58% ; find the unit of time.” This is not 
a joke, though it looks like one. I have no doubt that Professor 
Greenhill will know at once from what I have quoted. 

Professor Greenhill holds it to be probable that Americans will 
adopt the metric system. I can assure him that American engi- 
neers are even further than English engineers from doing anything 
of the kind. I would refer him to a paper written sume years ago 
by Mr. Sellers on this subject, showing why Americans will not use 
the metric system. Our friends across the water have very wisely 
made the ton 20001b., and rejected the hundredweight, quarter, 
&c. They express all weights in pounds, and this simplifies 
matters extremely. But the pound avoirdupois, the foot, and the 
inch will remain the standard units. The decimal system must not 
be confounded with the metric; and I need scarcely say that 
American rules, as well as English, are as freely marked in tenths 
of inches as in eighths, 

You have already pointed out that such units as the erg are 
useless to the engineer because of their smallness. Engineers 
make such small use of dynamical terms in their everyday work, 
that to fill a student's head with kines, and boles, and ergs is simply 
waste of time; but you have handled this aspect of the question 
so fully that it is unnecessary for me to say any more about it. 

London, November 24th. , . TI. 


DURATION TESTS FOR ROAD STONES, 


Sin,— Wiil you allow me to say that the duration test described by 
Mr. Thos. Stock, of Darlington, in your paper of the 31st August, is 
identica! in principle with a method in use for the last five or six 
years by myself, and which I have from time to time described to 
many friends in this neighbourhood. 

Being at a loss for something approaching a practical test of the 





wearing power of different stones for road-making purposes, this 
method occurred to me:—Of the stones to be compared, five or six 
pieces, each containing about a cubic inch, were selected from each 
rock, matching each other as nearas may be inshape. In regard to 
the different classes of stone, the weight of the aggregate samples 
was made the same. These were introduced into an iron cylinder 
of uniform diameter with an accurately fitting cover, and whose 
ends were parallel planes, videlicet, an old coffee tin, and rotated 
on an engine shaft for periods of from six hours to a week or more, 
at a rate of from seventy-five to one hundred revolutions per 
minute. From time to time the specimens were taken out, cleaned, 
and the percentage of loss determined. 

Under this treatment marked differences between stones used 
for road making in different parts of England showed themselves, 
and there are no doubt many circumstances in which such results 
would be valuable. 

I have endeavoured—I trust in a spirit of humility—to convince 
myself that the refinements and qnudions introduced by Mr. 
Stock are an improvement on the method I have described, but I 
regret to say without result. 

After having observed, I think I may say, some millions of tons 
of macadam, I have failed to find any ‘‘ worked carefully into inch 
cubes having a smooth finish,” neither are ‘‘cubes of hardened 
steel” common objects on the highway, nor, if they were, could two 
sets ever be tempered to the same hardness, and, though I will 
admit that the laboratory boy is a low priced reagent, one may use 
up too much of bim in turning Mr. Stock’s machine. 

Seriously, while I think my process may have many practical 
uses, it is most likely not capable of any great refinement. 

Barnard Castle, near Darlington, FraNK W. BULLEN, 

November 26th. 


THE MANNLICHER REPEATING RIFLE. 


Stmr,—Our attention has been drawn to a paragraph which 
appeared in your issue of 26th October, being a reproduction of an 
article from the United Service Gazette, with reference to the above- 
named rifle, which apparently has been written in complete ignor- 
ance of the actual facts or with some malicious intention. 

We beg to enclose copy of our to-day’s letter to the United Service 
Gazette, and must also beg of you to be kind enough to insert these 
communications in your next issue in order to rectify the absolutely 
false statements. AuG. SCHRIEVER AND Co, 

Liége, Belgium, November 23rd. 

Liége, November 23rd, 1888. 
(To the Editor of the United Service Gazette, 6, Catherine-street, Strand, 
mdon, W. 
Re the Mannlicher Repeating Rifle. 

Sir,—As licensees under thg patents of the Mannlicher repeating rifle, 
and on behalf of the inventor, Mr. F. Mannlicher, we have to — | your 
attention to certain false statements appearing in your issue of the 8th 
September, which are calculated to seriously injure our combined 
interests. The article in question alludes to ‘‘the suspension of the 
manufacture of the Mannlicher repeating rifle,” and alleges that ‘‘ this 
once much eulogised weapon is practically useless.” 

Both these statements are absolutely false, as these rifles are still being 
manufactured in increasing quantities at the Austrian Small-arms Works, 
Steyr, which are working day and night full time to supply the demand, 
and are at present producing over 8000 of these rifles a week—a number 
which will shortly be increased to 9000 a week, to satisfy the require- 
ments of the Austrian Government and of some other foreign Govern- 
ment. 

We must ask you to be good enough to publish this letter in your next 
issue, as otherwise we might be compelled to take such steps as may be 
advised to be necessary to place the public in possession of the actual 
facts and to secure our interests. 

We are, Sir, yours truly, 
Avo. ScHRIEVER AND Co, 





THE NEW PATENT BILL, 


Srr,—Much has been said in your columns and elsewhere about 
the fitness and unfitness of patent agents for their work. May I 
take the opportunity of saying a few words as to their assistants, 
Their work must affect, for good or evil, every patent which passes 
through the office of their employers. I think those people who 
have had dealings with the profession will agree that some firms 
which enjoy a very high reputation have hardly a single man on 
their staff who has the varied practical experience and the scientific 
discrimination necessary for the work. With the routine of the busi- 
ness they are perfectly well acquainted. This partis easily acquired, 
but it does not enable them to analyse an invention, and thoroughly 
grasp the principle on which it may be founded. The result is that 
most important pointsin an invention—points which the agents might 
fairly be expected to discover, and to know the value of—are missed 
entirely. This is more particularly the case in drafting provisional 
specifications. An inventor submits to his patent agent a drawing 
of his invention, as far as he himself is acquainted with it at the 
time; and frequently finds; to his cost, that the general principle 
of the thing has been entirely overlooked, and that his provisional 
specification consists of a laborious description of details which he 
has discarded long before the time arrives for completion. An 
experienced patentee, who thoroughly understands his own inven- 
tion, is not led into such error; but such is the exception. 

I think it cannot be denied that much responsible work is left to 
these assistants. Or are we to suppose that the principal, who 
cannot know everything, and who may be overloaded with work, 
relies on no one to point these things out if necessary! These 
assistants, in many instances, themselves become patent agents, 
their chief qualifications being that they know the working of the 
Patent Acts, can make a neat drawing, and can describe anything 
whatever in antiquated and out-of-the-way terms. 

Iam far from suggesting that no patent agent should employ 
anyone who is not at least a Doctor of Science. Patent agents, 
like poets and fighting men, are born, not made. But I do suggest 
that it would be better for everyone concerned if these assistants 
were recruited from among those who have had a varied practical 
workshop experience, backed by scientific knowledge, which should 
be extensive and sound, though not necessarily very deep. 

London, November 24th. INVENTOR. 


COMPOUND LOCOMOTIVES, 


Sir,—I have watched for a long time the pros and cons. of the 
working of various locomotives by Messrs. Worsdell, Webb, &c., 
these gentlemen claiming specialities for their respective engines ; 
no doubt both good. My object is not to confute anything rela- 
tive to the engines, but to put you in possession of facts probably 
that have escaped your world-wide paper. 

About the year 1851, Mr. James Samuels, then consulting engi- 
neer and adviser, and with Adams, constructed some light engines 
for the Eastern Counties Railway, which were only experimental. 
Subsequently Mr. James Samuels designed engines of the usual six- 
wheel type, compound, internal cylinder, and I believe the contract 
was taken by Messrs. Neilson and Co., of Glasgow. Should this 
mect the eye, they can, and will, no doubt, give you more details. 
I can only say that I made the drawings for Mr. J. Samuels. I 
have little or no data to give you, only these facts. At the same 
time I was constructing the Little England class, being manager ; 
and designed and constructed the Liverpool, of Crampton’s, 

I should like to know if compound locomotives were made before. 
I will, with your permission, give you another description of com- 
pound engine, viz., a beam engine I took out of a corn mill, with 
one cylinder inside the other, annular. This was, then, thirty 
years old, add twenty-five years to that—do tell us what is new. 

Go on to oscillating engine, Joel Spiller, not John Penn, &c. &c. 

London, November 29th. EpwarD B, BARNARD. 





ABSORPTION BRAKES, 


Sir,—It is much to be regretted that the discussion on absorption 
brakes at the Institution of Civil Engineers was brought to an un- 





—_ end on Tuesday night, as many ay remain to be eluci- 
dated. I am strongly of opinion that the brake horse-power of an 
engine is always a little greater than shown by calculation. I hold 
this for several reasons, with which I will not trouble you, but 
there is one which I cannot pass over—an engine indicating 22-horse 

ower gives 19-horse power on the brake. ‘Thus, then, no less than 
3-horse power are absorbed in running the engine—a double- 
— portable. Now this I do not believe, friction diagrams 
showing that the engine can be run for less than ges power, 
Some years ago I met with a racer, which, when hot, could be 
moved with one finger on a spoke of the fly-wheel, the cylinder 
cocks being open ; but this engine, when indicating 18-horse power 
nearly, had an efficiency of less than 83 per cent. 

The late Mr. Shuttleworth always held that there was a wide 
difference in brakes, even when they worked so slack that there 
was next to no pull on the compensating levers. 

I may remark, by-the-bye, that it was curious that no one pointed 
out at the Institution that the load on the brake may be made as 
heavy as we please, without putting an extra load on the engine, 
by fitting a spring to pull on the head of the compensating lever 
and that on the other hand by fitting powerful springs to the heads 
of the compensating levers we may make the load on the brake 
what we like, without the engine feeling it. DyNE, 

Lincoln, November 24th. 








LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE,—COURT OF APPEAL 
24th November, 1888. 
(Before Lords Justices Corton, LinDLEY, and BowWEN.) 
COLE v. SAQUI AND LAWRENCE, 

In this case, which related to a patent for ‘‘improvements in 
combination and mechanism for actuating mechanical automaton 
toy figures,” by using a spinning top free from all extraneous 
supports as a motor, their lordships, as reported in the 7'imes of 
Friday, being of opinion that plaintiff’s so-called invention did not 
involve sufficient ingenuity or mental device to support a patent, 
had reversed the decision of Mr. Justice Kekewich in favour of the 
patent. One question, however, had been reserved by their lord- 
ships for consideration, namely, whether the Court of Appeal had 
jurisdiction under section 29 (6) of the Patents, &c., Act, 1883, to 
grant the defendant a certificate that his particulars of objection 
were reasonable and proper so as to entitle him to the costs. 

Mr. Aston, Q.C., Mr. WARMINGTON, Q.C., and Mr. E. 8S. Forp 
appeared for the plaintiff; Mr. Moutron, Q.C., Mr. Ratru 
NEVILLE, Q.C., Mr. CHADWyCK HEALEY, and Mr, F. 8. Hickey on 
behalf of the defendant, the successful appellant. 

Lord Justice Corton was of opinion that, although the words 
‘the Court” used in section 29, subsection 6, pointed to the High 
Court—i.e., to a judge of first instance or a Divisional Court—the 
Court of Appeal had jurisdiction to make such order as the judge 
in the court below ought to have made. Such orders as that now 
applied for bad been already made on several occasions by the 
Court of Appeal, and in the present case he was of opinion that 
they ought to grant a certificate to the defendant as to certain of 
the particulars of objection. He might add that the wording of 
the section was somewhat unfortunate, inasmuch as it threw upon 
the Court of Appeal the necessity of dealing with matters with 
which they ought not to have to deal. 

Lords Justices LINDLEY and BowEN concurred, 





HIGH COURT OF JUSTICE.—CHANCERY DIVISION, 
23rd November, 1888, 
(Before Mr, Justice KEKEWICH. ) 
THOMSON rv, BATTY. 

Tuts action was brought by Sir William Thomson against Mr. 
William Batty, an optician and compass maker carrying on busi- 
ness at 39, Custom House-arcade, Liverpool, to restrain the in- 
fringement of the plaintiff's patent—No, 1339 of 1876—for ‘‘im- 
provements in the mariner’s compass, and in the means for ascer- 
taining and correcting its errors,” The invention consists and has 
for its object—(1) With smaller needles than in the compasses 
formerly in practical use to obtain as long a period of free oscilla- 
tion as is suitable for working well at sea; (2) smallness of fric- 
tional error; (3) improved gimbals for supporting the compass 
bowl to give sufficient steadiness, and to leave it greater freedom 
to take up as nearly as possible the true level; (4) practical 
methods for applying correctors for the quadrantal, semicircular, 
and heeling errors ; (5) an improved appliance to the compass for 
taking magnetic azimuths of sun, moon, or stars, or terrestrial 
objects without being impeded by the quadrantal correctors ; (6) 
improvements in the method of correcting the compass by observa- 
tion of the sun, moon, or stars, on a detached azimuth circle. 
The defendant set up the usual defences in patent actions. 

The ATTORNEY-GENERAL (Sir R. Webster), Mr. Aston, Q.C., and 
Mr. BousFIELD were for the plaintiff; and Mr. Puirson BEALE, 
Q.C., and Mr. Cuapwyck HEALEY for the defendant. 

From the evidence it appeared that Sir William Thomson had 
adopted a compass card much lighter and larger in circumference 
than the Admiralty card formerly in use; that after some opposi- 
tion and delay it had been adopted and successfully used in the 
Royal Navy and on numerous large ocean-going steamers ; and 
that it had acted most satisfactorily when heavy guns were fired— 
especially at the siege of Alexandria, when the firing made it im- 
possible to work with the ordinary long magnet heavy card then 
ordinarily used aboard her Majesty's ships. Besides the plaintiff, 
Sir F. Bramwell, Mr. Imray, and other scientific witnesses, several 
naval officers and other nautical men spoke in favour of the plain- 
tiff’s compass, and were cross-examined by the defendant’s counsel. 
Witnesses were also called on behalf of the defendant, at the con- 
clusion of whose case his lordship delivered judgment in favour of 
the plaintiff. 

Mr. Justice KEKEWICH, in delivering judgment, said that, apart 
from the application of the two cards—that of the plaintiff and 
that of the defendant—with a view to advantages of correction, 
&c., the two cards were for all purposes substantially the same. 
As the Attorney-General had said, infringements of patented 
articles were not always exact copies. Whereas the centre part 
was, in the plaintiff's compass, connected with the circumference by 
a series of threads, in the defendant's compass the connection was 
by four wires, which, instead of being horizontal throughout, were 
bent so as to give elasticity, and his compass presented a different 
appearance from that of the plaintiff. His magnets also were 
slightly different in form and position. These were the only 
differences between the two compasses, If the plaintiff was right 
with regard to his patent privilege, there had been a colourable 
imitation by the defendant which ought to be restrained. His 
lordship was, therefore, in the plaintiff's favour on the question of 
infringement. He was also of opinion that the plaintiff's invention 
was the proper subject of letters patent. Grey’s and Keen’s 
patents, on which the defendant had relied as showing want of 
novelty, did not lead to that result. A paper read by the plaintiff 
in 1874, before the British Association, with regard to his invention, 
was not evidence that the plaintiff had anticipated himself, On 
all grounds he was entitled to the protection of the Court. His 
lordship accordingly nted an injunction to restrain the 
infringement, ordered the defendant’s compass-cards to be given 
up to be destroyed, and gave the plaintiff the costs of the action 
on the higher scale. At the suggestion of his lordship, Sir 
William Thomson consented not to press for an inquiry as to 
damages, 
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RAILWAY MATTERS. 


Tne death is announced of Mr. Stephen Reay, who for 
the last twenty-two years has been secretary of the ndon and 
North-Western Railway Company. 


A new bye-law has been passed by the Victorian Rail- 
way Commissioners reducing the freights on the carriage of 
machinery on the railways. The Victorian lines pay well, and the 
reductions in rates are accepted as encouragements as far as pos- 
sible to those engaged in various industries throughout the colony. 


Since the accident at Borki the Czar has, it is said, 
expressed the desire to have the plan for the nationalisation of all 
railways in Russia carried out as soon as practicable. This would 
involve the State buying up all those lines which are at present 
under private administration, The idea has been entertained by 
Russian statesmen for a long time past, but the scheme has never 
till now been seriously taken up. 


TENDERS were recently invited by the Kdénigliche 
Eisenbabn-Direktion Berlin for 5000 tons rails. The lowest offers 
have been as follows :—The Hoesch Company 118'20 marks, Bochu- 
mer Gussstahl-Verein 121°50 marks, Rheinische Stahlwerke 116 
marks, equal respectively to £5 18s, 3d., £6 1s. 6d., and £5 16s., 
or assuming these tons to be 2200 lb., the price per ton of 2240 Ib. 
will be £6 0s. 9d, £6 2s,, and £5 17s. 3d. 


Unper the head of “Another Scandal,” Indian 
Engineering says:—‘‘We learn on good authority that the 
appointments of ‘deputy ger’ and ‘ ger’ on Indian 
State railway will hereafter only be held by R.E.s,, and that orders 
have been actually issued to that effect.” In future the education 
of an engineer will have to be—Firstly, military; secondly, 
military; thirdly, military; and little scrappy engineering might 
perhaps be thrown in with advantage. 


In India the State lines worked by companies have a 
mileage of 4762 miles, and a capital expenditure of £62,415,925. 
The State lines worked by Government have a mileage of 4059 
miles, and a capital expenditure of £49,820,168, The lines worked 
by guaranteed companies have 4144 miles open, and a capital 
expenditure of £61,712,358, The lines worked by assisted com- 
panies have a mileage of 543 miles, and a capital expenditure of 
£3,722,515. The lines owned by Native States have a mileage of 
791 miles, and a capital expenditure of £5,208,300, 


A CORRESPONDENT of the Standard says that, notwith- 
standing the unfavourable rumours which have been circulated of 
late, it would appear that the German concessionaires of the pro- 

d Turkish Asiatic Railways have found means to carry out the 
engagements they had entered into with the Turkish Government. 
At all events, Herr Kuhlmann, hitherto the Constantinople agent 
of Baron Hirsch and a persona grata at the Porte, has left the 
service of that financier to take over the representation of the 
German Company formed to construct and work the proposed new 
lines. A large building in Pera, lately occupied by the Constanti- 
nople Club, has been secured for the offices of the company. 


Tue Great Eastern, Great Northern, and Northern 
Lines Junction Railway Bill seeks powers for the construction of 
railways from the Great Northern and Great Eastern Joint Rail- 
way to the Hull, Barnsley, and West Riding Junction, Lancashire 
and Yorkshire, and North-Eastern Railways. It provides for 
working and other agreements with and powers of subscription, 
guarantee raising, and application of funds, appointment of 
directors, and other powers to Great Eastern, Great Northern, 
Iancashire and Yorkshire, North-Eastern, London and North- 
Western, Midland, and Hull, and North-Western Junction Rail- 
way Companies, and Hull, Barnsley, and West Riding Junction 
Railway and Dock Company, and for payment of interest out of 
capital during construction. 


In these days of scientific discovery little surprise is 
felt at the survival of microbes and other low organisms under 
apparently trying conditions. The manner in which certain news- 

per items survive and circulate, certainly indicates that some 
constitutional similarity exists between low forms of life and an 
item in the daily press. An illustration of this fact is found ina 
paragraph which, the 2uilroad Gazette says, has recently bobbed 
up serenely and often in our exchanges, and starts off as follows :— 
** At the dwin Locomotive Works there are in course of con- 
struction four locomotives which are designed to run by soda, which 
takes the place of fire under the boiler.” These engines were built 
in the fall of 1886, and were employed on the Minneapolis and 
Lyndale and Minnetonka, where they were unfortunately unsuc- 
cessful, and their use was discontinued early in 1887. We believe 
that none have since been built in this country, and certainly not 
at the Baldwin Works. A great deal was expected of their soda 
engines, but few ventured to hope that they would be resurrected 
nearly two years after their decease.” 


A report to the Board of Trade by Major-General C. 
8. Hutchinson has been published on the accident which occurred 
on the Ist inst., at the north-end of Colchester Station on the 
Great Eastern Railway. In this case, as the 2,36 p.m. down 
passenger train, —s of an — and tender and twelve 
vehicles, all fitted with the Westinghouse automatic brake, was 
P ing on its journey after having ped hest 

tation, the sixth vehicle from the engine, followed by the six other 
vehicles behind it, left the rails at the em of the connection 
from the —o siding to the main down line, about 330 yards 
from the place from which the engine had started. The sixth 
vehicle ran off the rails with its left wheels inside the left rail for 
about 105 yards; it was then deflected to the right by the rail of 
another siding connection, and was shortly after turned over on its 
left side, immediately after which the train came to rest, with the 
screw couplings and side chains all holding, but with the brake 
pipe between the sixth and seventh vehicles pulled asunder. The 
six rear vebicles were all on their wheels, the right wheels being 
for the most part in the 6ft. space and the left wheels in the 4ft. 
space of the down line. The report states that the accident was 
caused by a very unusual circumstance, namely, by the top of a 
wing-rail being slightly higher than the top of the adjacent V-point 
at a V-crossing. 


A Boarp or TrabeE report, by Major-General C. 8. 
Hutchinson, has been agp coney on the boiler explosion which 
occurred on the 17th July, about seven miles from Shildon, on the 
Impasture Mineral Branch of the North-Eastern Railway. This 
engine, No. 590, was a six-wheels coupled goods engine. It ap- 
pears that the barrel of the boiler, which had commenced working 
in 1879, and had run about 220,705 miles, exploded while the 
engine was running with a train of twenty-eight loaded mineral 
wagons and a brake van—twelve less than its maximum load—at a 
speed of about twenty miles an hour, down a falling gradient of 1 
in 200, about seven miles from Shildon, where it had commenced 
its journey. The driver, an experienced man of twenty-nine years’ 
service as such, and who had had charge of the engine for 8} years, 
states that it had been running about a mile with the steam slightly 
on, it having been previously shut off for two or three miles, the 
injector having been taken off when steam had been put on, when, 
without the slightest warning, the explosion took place, the pres- 
sure gauge having indicated 1201b. just before this; that steam 
had not been blowing off at the safety valves the same morning, 
but had been the day before at 1301b. With boilers made like 
this one, with lap joints, grooving is far more likely to be produced 
than with those made with butt joints, and I am glad to learn from 
the locomotive superintendent of the North-Eastern Railway that 
he is making all new boilers with butt joints. It is satisfactory to 
observe how few locomotive boiler explosions now occur compared 


with their former frequency, especially on the North-Eastern 
Railway. 





Col 








NOTES AND MEMORANDA, 


Tue results of a great many determinations of the 
specific gravity of beeswax give 0°963 as the mean result, the 
minimum and maximum being 0°960 and 0°967. 


Tue Cunard s.s, Umbria has just made the fastest 
homeward run ever made across the Atlantic—time six days, three 
hours, twelve minutes. She arrived on the 19th inst., and her 
respective days’ rans were 380, 454, 442, 454, 464, 444, and 188 
knots to Queenstown. 


Ara recent meeting of the Paris Academy of Sciences, a 
ue was read on ‘‘The Calculation of the Tensions of Sundry 
apours,” by M. Ch, Antoine, Here the general formula log. p = A 


1000, . : 
(D- 7 ) is applied toa number of vapours such as benzene, 


chloroform, alcohol, carbon chloride, ether, acetone, and carbonic 
acid, and the comparative results are given for the five tempera- 
tures that served as the base for the calculation of Regnault’s new 
formula. The final formulas thus obtained, which had never been 
worked out by Regnault, must, Nature says, henceforth be adopted 
in studying the properties of the vapour of acetone. 


Tue proportion of fractures of tires on German 
railways in 1887 in different kinds of rolling stock was as follows :— 
Tenders, 0°5 per cent. of all wheels used ; locomotives, 0°47 per 
cent.; mail cars, 0°38 per cent.; passenger cars, 0°35 per cent.; 
baggage, 0°33 per cent.; freight, 0°22 per cent. More than one- 
third of the broken tires were used under brakes, thus for every 
10,000 tires in use the brakes were as follows :—In tires with brakes 
in 1887, 27; in 1886, 34; 1885, 34; in 1884, 27. In tires without 
brakes in 1887, 23; in 1886, 32; in 1885, 25; in 1884, 20. The ten- 
dency is towards the use of cast steel, of which there were, in 1887, 
873,381 tires, an increase of 4°52 per cent., against 134,615 puddled 
steel, and 61,863 forged iron tires. 


A Nore on the “ Action of Nitric Acid on Ammonium 
Chloride,” was read at a recent meeting of the Chemical Society, 
by F. G. Mathews, Ph.D. The principal gaseous product of the 
action of nitric acid on ammonium chloride in solution is nitrous 
oxide, and not nitrogen, as has been previously stated ; the gas is 
mixed with small quantities of chlorine and oxychloride of nitrogen, 
from which it may be freed by washing with sodium hydroxide. 
The nitrogen of the nitric acid as well as of the ammonium chloride 
is concerned in the formation of the nitrous oxide. The interaction 
is of general application, and takes place in all cases in which a 
solution of an ammonium salt is heated in the presence of nitric 
acid and hydrogen chloride. 


Tue greatest cei recorded at the Forth Bridge 
during the gale on Friday, the 16th inst., was 27 lb. per square foot 
on the large board of 300 square feet area, 41 1b. on the small fixed, 
and 351b, on the movable boards. On the island of Inchgarvie 
are placed three wind gauges or pressure boards ; the larger one, 
300 square feet in area, is fixed square to the east and west winds, 
and of the two smaller ones of 14 square feet area, one is fixed as 
above, and the other is free to swivel square to the wind in any 
direction. The wind, being south-west, did not strike the fixed 
board at right angles, At the other parts of the bridge an average 
pressure of 321b. per square foot was recorded, A pressure of 56 lb, 
per square foot has been allowed in the bridge calculation. 


In a report on the relative merits of different street 
pavements, the following summary was given by Mr. W. Steyh, 
city engineer of Burlington, Pennsylvania:—Granite block: Ser- 
vice very good, durable, needing little repair, free from dust, very 
noisy, slippery when worn, especially on steep grades; cost per 
square yard, 4°00 dols. Asphaltum: Service very good, free from 
noise and dust, but not very durable in our severe climate, and 
expensive to repair; cost per square yard, 3°00 dols. Wood block: 
Service very good during the first three years, free from noise and 
dust, but unhealthy after the wood begins to decay; cost per 
square yard, 150 dol. Brick: Service very good, durable, needing 
little repair, free from noise and dust, and easily repaired, but 
slippery on steep grades; cost per square yard, 1°65dol. Macadam: 
Service reasonably good, but very muddy in wet and dusty in dry 
weather, needing constant repairs where traffic is heavy; cost per 
square yard, 75c, 


On December Ist, 1885, there were in Germany twenty- 
one large towns, with a total population of 4,446,381 ; 116 middle- 
sized towns, with a total population of 4,171,874 ; 683 small towns, 
with a total population of 6,054,629 ; 1951 country towns, with a 
total population of 5,805,893 ; the rural districts had a total popu- 
lation of 26,376,927—total, 46,855,704. ‘‘ Large towns” are places 
with a population of 100,000 and upwards ; ‘‘ middle-sized towns,” 
those which have between 20,000 and 100,000 inhabitants ; “ small 
towns,” those with between 5000 and 20,000; “country towns,” 
those with from 5000 down to 2000; and ‘rural districts,” all 
places with less than 2000 inhabitants. Thus the rural population 
was 56°3 per cent. of the whole population of the German Empire, 
and the town population 43°7 per cent. And, specifically, the large 
towns had 9°5 per cent.; the middle-sized towns, 8°9 per cent.; the 
small towns, 12°9 per cent.; the country towns, 12°4 per cent. 
Since 1871 the proportion of the urban —— has been increas- 
ing, notably in the large towns, and decreasing in the rural 

istricts, 


A FLUME 353 miles long was commenced near San Diego, 
Cal., in June, 1887, and is now nearly completed. Tre box is built 
entirely of 2in. clear selected redwood without knots or sap. About 
200 men have been constantly engaged, and about 9,000,000ft. of 
lumber, B.M., have been used. There are 315 trestles, the longest 
of which, Los Cochos, is 1700ft. long and 85ft. high. Its construc- 
tion required 250,000ft., B.M., of lumber. The Sweetwater trestle 
is 1200ft. me and 85ft. high. The main timbers used in these 
trestles are 10in. by 10in. and Sin. by 8in. They were put together 
on the ground, and raised to their position by horse-power. There 
are eight tunnels, the longest of which is 2100ft. long. The 
tunnels are 6ft. by 6ft. with arched roof. The flume has a uniform 
grade of 4*7ft. per mile. The American Engineering and Mining 
Journal says much of the lumber had to be drawn 700ft. and 800ft. 
up the sides of steep and rocky mountains. The lumber was loaded 
on cars running on a portable track and attached toa heavy wire 
cable. The motive power was furnished by a portable cable 
engine, 


Dr. A. Juien and Prof. H. C. Bolton have submitted 
to the New York Academy of Sciences a Report ou the results of 
their researches on sonorous sands, They have collected samples 
from all parts of the world, and, on close examination, found that 
all sonorous sands are clean; that no dust or silt is found mixed 
with the sand; that the diameter of the angular or rounded grains 
ranges between 0°3 and 0°5 of a millimetre; and that the material 
may be siliceous, calcareous, or any other, provided its specific 
gravity is not very great. When these sands are moistened by rain 
or by the rising tide, and the moisture is evaporated, a film of 
condensed air is formed on the surface of each grain, which acts as 
an elastic cushion, and enables the sand to vibrate when disturbed. 
In sands mixed with silt or dust, these small particles prevent the 
formation of a continuous air-cushion, and therefore such sands are 
not sonorous. If this theory be correct, sonorous sand must be- 
come mute by the removal of the film of air. Experiments of the 
authors prove that by heating, rubbing, and shaking, the sand is 
‘‘killed.” All these operations tend to destroy the film of air 
condensed on the surfaces, On the other hand, samples of sonorous 
sand were exhibited which had been kept undisturbed for many 
eee They had retained their sonorousness, but, after having 

en rubbed for some time, became almost mute. The aim of the 
authors is now to make a sonorous sand, 





MISCELLANEA. 


Tue County Justices of Suffolk have appointed Mr. 
George Hodson, M. Inst. C.E., of Loughborough, to advise them 
upon the water supply of their asylum at Melton. 


Pror. H. G. SxEetry, F.R.S., is about to deliver a course 
of lectures on “‘ The Practical Study of the Geology of the Country 
round London.” This course is given at the request of students of 
the London Geological Field Class, and information concerning 
them may be obtained from Mr. William Dunn, 21, King William- 
street, Strand, W.C. 


W. Barnet Le Vay, one of the experts to examine the 
motor assigned by Keely to Bennett C. Wilson in 1869, reports that 
the generator now exhibited by the inventor does not conform to 
the description in the assignment. The model is not ‘self-ope- 
rating,” as Keely claimed it would be, but is dependent upon the 
manipulation of an operator. 


ANOTHER crane accident has occurred within the past 
week. It is the third case of toppling over of these long-armed 
cranes on the tops of buildings in course of construction, and as 
they are entirely preventible and often fatal occurrences, those 
under whom these cranes are used to the danger of the lives of 
others ought to be severely dealt with. 


THE first ordinary general mae of the Sanitary 
Institute, Sir Douglas Galton, K.C.B., F.R.S., in the chair, was 
beld on November 22nd. The council reported the successful 
commencement of the Institute ; nearly 500 members and associates 
had been enrolled. The Duke of Northumberland was elected as 
treasurer, and Inspector-General R, Lawson, LL. D., was duly elected 
as treasurer of the Institute. 


Avy excellent steel-built boat of sea-going capacity kas 
just been ‘ put on” by the Thames Church Mission to ply between 
London and the Nore, for the purpose of religious ministrations to 
the various crews and to emigrants. She is titted with compound 
surface-condensing engines of 36 indicated horse-power, and her 
dimensions are:—Length, 52ft.; beam, 10ft.; depth, 7ft. The 
work was carried out by Messrs. Edwin Clark and Co., Canal 
Works, Stroud, and gives great satisfaction to the Committee, who 
were to make a trial trip yesterday. 


APPLicaTiIon will be made to Parliament next session 
by the Corporation of London for an Act to amend their Tower 
Bridge Act of 1885. Powers will be asked for to alter, temporarily 
or ——— the line and levels of certain parts of Tooley-street 
and adjoining streets, and to acquire by compulsion or agreement 
certain property required for the purposes of the proposed Act, 
Clauses will be sought for extending the time limited for com- 
pleting and opening the bridge and works authorised by the Act 
of 1885. How long before power will be sought to make the 
moving span a fixed span ? 


Tue Anglo-American Brush Electric Light Corporation, 
Limited, have received instructions from the Pacific Steamship 
Company for several sets of plant of combined engines and dynamos 
specially designed for use on board ship. The important contract 
which the company entered into some time since for the lighting 
of the Glasgow Exhibition has just been completed, to the entire 
satisfaction of the executive committee of the Exhibition. This 
company, it may be mentioned, has been awarded a gold medal for 
their electric fountain display at the Barcelona Exhibition, and a 
diploma of honour for electric lighting at Brussels. 


Tue sale by auction of the steamer Great Eastern con- 
cluded at New Ferry, Liverpool, last Saturday. The auction occu- 
pied five days, and, generally speaking, fair prices were obtained. 
The total receipts were £58,000, and among the buyers were sbip- 
owners and merchants from all parts of the United Kingdom and 
abroad. The dismantling of the great vessel will commence in a 
few weeks’ time, and it is expected that the work will occupy over 
eighteen months. The vessel was purchased by the vendors, 
Messrs. Bath and Co., Liverpool, for £16,000. The results so far 
show what the Great Eastern Company might have done. 


THE proposal to establish an Imperial Institute of 
Mining Engineers is being pursued, and a circular has been issued 
inviting the opinion of those prominently associated with existing 
mining and kindred institutes throughout the kingdom as to its 
expediency. An elaborate scheme brought forward last year by 
the late Mr. T. W. Bunning, who then held the position of secre- 
tary to the North of England Mining Association, for a federation 
of all the mining institutes of engineers throughout the kingdom, 
is taken as a basis. There are, it appears, at least eight bodies of 
associated engineers connected with mines, including the Mining 
Institute of Cornwall. The object is to obtain the power and 
advantage of a single association numerically and financially strong 
as compared with the small and isolated societies of the same pro- 
fession which do not act in concert, and are merely local bodies. 


THE new off-shore floating dock just completed at Ham- 
burg by the Reiherstieg Schiffswerfte and Maschinenfabrik was on 
the 14th inst. formally tested by its designer, Mr. A. Standfield, on 
behalf of the engineers, Messrs. Standfield and Clarke,* of West- 
minster. A vessel weighing 2000 tons was docked in the remarkably 
short time of only thirty minutes. Thisis the most rapid docking feat 
on record, and as it occurred when all the machinery was quite 
new and the river covered with ice, it is expected that even 
this rapid record will be beaten by regular performances. The 
adjustable breast and bilge shores enable the vessel to be 
quickly and thoroughly supported without any wedging up or 
cutting of timber whatever. In fact, not a sound of a hammer is 
heard during the operation, The company owning this dock is 
very busy, having just laid down its 372nd and 373rd keel, and 
having sufficient work in hand to carry it over next year. 


Tue “ Dutch India” section of the Royal Institute of 
Engineers of the Netherlands, resident at Batavia, offers a 
premium cf 500 guilders—circa £42—accompanied by a diploma, 
for a practical manual or essay on medical science, considered in 
relation to architecture and to building. The Association for the 
Advancement of the Medical Sciences in Dutch India offers for the 
same purpose another sum of 500 guilders. The jury will be com- 
posed of three members of the section above mentioned and of two 
members of the Association, to be indicated by the respective 
administrations. The manual may be written in Dutch, French, 
German, or English language, and is open to allcomers. All the 
documents required must be received free by the secretary of the 
Dutch India section of the Institute, Batavia, on or before the Ist 
October, 1889, Full particulars may be obtained from the secretary 
of the Koninklijk Instituut van Ingenieurs, the Hague. 


THE report of the Commissioners of the Caledonian 
Canal for the year ending April 30th, 1888, has just been issued. 
The improvements in the finances of the canal shown in the report 
for the previous year have not been maintained, and nearly every 
source of revenue shows a falling off, while the expenditure seems 
to be growing. The expenditure exceeded the receipts during the 
past year by £3759. The commissioners fear that they will be 
obliged to appeal to Parliament for the means of meeting the 
extraordinary outlay caused by the decay of the original lock gates. 
A report, appended by Mr. J. G. Davidson, superintendent, as to 
the locks on the canal, condemns their construction in no measured 
terms. The gates are for the most part sixty or seventy years old, 
and are now almost unworkable, and can only be kept at work at 
great expense. The fragile nature of the material—which is cast 
iron—renders them totally unsafe for the traffic of the present 
day. Mr. Davidson urgently recommends that the cast iron gates 
should be replaced by new gates made of oak and steel, and he 
further states that the expense of repairing would in the long run 
be quite as great as of entire renewal, 





Nov. 30, 1888. 


THE ENGINEER. 


*suoleo1eg jo ‘qynuIend[to \ “y J0UsIg svM UUINIOD 943 JOJ 1030813 
-U09 OG] 31 Fu1ys0M Jog “oxy ‘Asoulqovu ‘ouLsue 6g} YyIM ‘uUIN|OO a4} JO 
10110}0F 943 Ul 431] JeZuessud ornespAy 043 Jo AjuO szsIsU0 YUSMINUOU Sq} 
ut weg} fq 4NO PoLLIvO YIOM 0G} 4VY4} 0784S 03 ‘OD puB puomYory ydosor 
“sussopg {q payse o18 OM—*VNOTSOUVG LV INANONOW SAGKAIOND AHL 








*a[JSBD UI[soy 94} Jo souvUTIOjJed a1nyNny ay} 0} <oUepyUOS YIIM PreMIOJ 
SZurqoo, ut wieq} sagysnf ysom snorasid s104} paMmoljoy savy yorqss 
$}[Nse1 [Njssaoons A[ulIojian ey} pues ‘suog puke UOsSpreYyoIYy ‘sissa]y 
4q pedi useq sey yorqM oUry apiseQ ey} Jo jassaA YIJ]aK} ey} 
SI SIq} 3eq} pappe oq Aeul af ‘saul; uslajs Jay so Suruy ey} pure 
soutsae Jay jo Bardi aq} Aq poured oSejzueape jeord & MoYs [[IM 
ory ‘dostuvduiod & a}N{ISUL 0} UNI 4sIy Jay 49}JR 9IQe 3q 0} 
adoy aM pur ‘Y}¢ 4aquia;aq] UO SUOTyIpUOD paZuvYyo szapun eSefoa ys1y 
say a0 adey 94} 410} WOpuOT aaa] 0} papuazUl st aT}sVD UT]soY ety, 
*Aregsaoau 

uaqys spjoy eq} Ur pues ‘y0ap uo asn 10} Apear ose ore 8}yIT a[qGe 
“Hog ‘Sawmio ueyM 10 sjaumeyd Moied ZutiaqUe Way o8n JOJ papta | 
-o1d ogye av 8}q3I, Youvas pue ‘o1joa[a ase syy FI, pavoqueys puke jsod 
eyL ‘aut, Jazem ay mMojaq diqs oy} jo qaed sayqjo Lae 40 “1ajjedoid 
ey} JO uorjoedsur oy} Zanysisse jo asodind oy} 103 ‘19}"M 9G} OZUT 083 | 
0} payonysuoo Ajerads durey o1sj090[9 Ue St MOT} eI[e}SUI ay} JO aINzway | 
SZurysinZanystp Joyjoue pure {Ajzo1j0aT9 YIM FIL Os[e st jeuuNy ageys | 
Jatjadoid ayy, “pesn ojsoyj1q sdare, pro Ayu1p puv ‘Asainjo ‘yours | 


‘plo 94} Moy sdUBApe 4sBA wv ‘oII}OO[9 oe posn sduIe, puvy oq} 
mool-amiZaa oy} ur uaAg ‘drys oy} ynoyZnoryy szYyFI] ONE Jo [B}0} B 
sastidaioo pu ‘topuo’T ju ‘uorynsods09 4ysvy o1jo9py YsNig: UvoLIaMy 
-o[zay ay Aq yno patito uaeq seq 3y = “jeoye ajajdui0o ysom ay} 
JO 9UO SI MOIZVITBISAT OLjOa[a ayy, ‘sMOOL-oIsnUT puY ‘Sarprar ‘Bat 


| -@YOUIS SNOLINXN] a1e a10q} puk ‘SpOOM ABp|d PUB UI}eS UI pazEsooap | 


pue ‘sdorysnd Zaytadr ysour yyIm paseqsjoydn Guanes jnyyysyep v 
SI Jiopnog saipey eyy, ‘dn payjyy Ajauospuey pue A[qezsojsu109 uaeq 
aavq YyoryM “ow ‘ulooI-q}eq ‘sMoo1 BZutmje1 Sarpy, surejzuoo drys oy} 
jo yued-saqye ayy, ‘ow ‘orsnu ‘sousts fainjesaz1] Sutzuasaidas ‘ssayjzo 
pus ‘asouadg ‘proquingg ‘33%, “jaezoyy jo ‘pavq Aq pajuted ‘poom 
U1yes GO spIerjJ0d are MOOlEs ayy Jo Jorn} 4YAYs ayy UL “[NyLaayo 
pue onstze Zureq ‘moor juesaja A[quyremiat & st uooj"s aq} pue 


‘dn pay3y Ajamospaey are surquo ayeatid pus sm00l-a}¥}s snorva ayy, | 


"PlO} [fe Spaey OZ Jo ‘sis0utsua Usaes pu sisdyjo Yap ano FZurpnyo 
“U1 ‘Mal @ sate pue ‘siaZuassed ss¥jo-piry} omy-Aj}Uaae8 puv ‘ssulo 
-ptosas anoj-4,43te ‘uoo[es gg IO} UOIZYpOUIMIODDV sey [assaA OY], 


"vas 4v yuom Areutpso ur vay pards pazediorue ay} 0} | 


dn Zurmos jo uoreorpur Azaaa ZuraB snqy ‘sjouy uaezx1s Jo o2e1 94} 
78 sem paeds oy} sinoy OM} a8ay}3 Zany “uns 94} Jo Aapuremal ayy 
BZutinp Zoy yory} ay} 0} Zarmo ‘sunoy om} 10 aye} aq {[u0 prnoo paads 
oy} uopuoy 0} [oodapjsepyY Wooly UNI 9Y}UGQ ‘s}ouY Fe, jo odessa 
ae UrezUredr [fla oys ‘sauty saug pue samod paseasout 194 0} Satmo 
‘yeq} pedoy Moa st 41 4nq ‘vas ye sjouy gt 0} FzZL jo pseds oFeraau 


uv peurezje Ajsnotseid afjeeQ uysoy eT, ‘OFF INOqe Zuraq feu 
-0} ssoud ey} “UIg “3y¢z JO Z4YFneip popeo] uveul & pue ‘t'mig “3yI1¢ 
‘yidap paplnour f'urg "yep UTBeq {°9J0LP ‘[[¥ 4ea0 YYSueT : Mou ore 
jassea ay} jo suoisuattp ey, ‘“Axojousstyes Aem AraAe Ul palapIsuod st 
q[Nsa1 ay} pus ‘1aug YONUT MoU st 4jB UNI sy, ‘Uo 4[INq Ueeq sBy 
‘4309 JO U19}8 Mou & puv “yop soy Aeme gno Ajajajdmoo mou usaq 
sey 4[ “[[NF 00} pasapistos sua “4]mq AyyearBu0 se ‘drys ay} Jo us93s 
ayL ‘My ey} yy pardnooo auem ‘op puv Aq ‘sussazy ‘seutZua oy} 
yjia Aenq useq eAey suog pus UOSspaeYyory “sussayy IQA, “1 O9T JO 
ainssaid Zarysiom v 10} pajyonsjsuo0o puv ‘Buoy, “Ulg “BLT ore ‘1a}eMI"Ip 
UvIUI ‘ULp “UPL ae—suatiog eqy—Aayy, ‘pazeBn1100 s,x0.j—saovusny 
uaa} ysia Zaraeg ‘1aquinu ut 9asy} av siaqiog st], 
Surystuy oyy paatedar puv ‘1ay}aF0} pazjoq se 4JyVYs YURI Jo YAZue| 
ajoys ay} ‘paqeiduioo uays ‘puy ‘suog pue uospreyony “y, ‘sussayy Aq 
OPV |[v G19 SBaB10j ay, “Yayo YUV1 plo oy} OUI YUNaYs useq svq 
puv ‘mau [aij Ua St sIq} Jo pawMs0; QJVYs YURI oy} Jo yavd eyy, “yooyo 
yaw pivasoy oy} 0} dn—aqzerpamisszur oy} MouU—yzZue] oinssaid 


-ystqy ayy yo qaed pue ‘paurejar sem yySue_ aanssaid-moy pears | 


ey4L ‘suo, Az114} eTMOs sytem puB ‘4a}OUTBIP “UIgT st ‘ayze, yeald 
S,UOSpAByoNy ‘sussayy ut Faruiny 210% Apeas ‘payonyo ‘azeajsnypt am Yor 
yeys yuvso oy, ‘eutsaa punoduos jeursi10 ey} 30 4eYy} 91991] As0A 
Aq spaaoxa outdua paldi4y mou oy} Jo yyZae_ 04} QueWeZueIE sIq} 
jo suvam Aq ‘uoiour yury peursi10 aq} Aq payiom st Japutyfo oanssaud 
-MO[ OY} JO GATVA OT, ‘“4vad yuazed s,a1[44 Aq poyxsom ore suoput{o 





: a 
rerrerv rrr Terrie peeaal 


iil 


‘aye, oy} Ur 4nd) 





OM} O804} JO S9A[VA 94} PUL ‘yoOuq oy} 38 poovtd useq eavy sropatfo 
ainssoid-a}elpauiiejur pue ySIy oy} jo s#usvo eayea oy, ‘siejeur 
-BIp 9[qezins jo siapur[{o einsseid-mo] puv ojerpeutiezur mou Aq siep 
| -ur[fo [wuLs110 eyy Jo Satoejder ay} Aq pur ‘auizae punoduioo yjeursu0 
| 843 JO pUe pIBMJoy OY} 0} 930]duUI00 suIZaa oinsseid-y3q Meu & JO 
| Surppe ey} Aq pajdiz3 ueeq aay soulsue ayy, ‘ayorjs ‘uIg9g & YIM 
“d196 + "UI09 + “UI9g ere sautZue a[diz3 Mou ey} pu ‘nog sed Jamod 
-asuoy Jed ‘q] §.[ JO uondminsuoo [eos & pey pue ‘aqorjs “uIQ9 ¥ 
Yi “UIQg pus “UIQg Jo siapur 4d pey seulSae pro ey, “sedefoa Jey 104 
Apvat epeur Ajjeug oq 4y8rur ays yey} Jepso al ‘MopuCT 0} punog jossaA 
oY} MIva}s 0} palqeue elem suLIY ese} sep Moy 4SB] OY} UIQ}IM pus 
‘suog pue UospaeyoNy “JZ, ‘susseyy pue ‘op pu AYIA, prempy “sussayy 
jo spuvy ay} ur peoed pue ‘oZe syzu0m xIs eMl0s O04} Ques SBM 
9[}8BQ Ul[soy oy ‘sjoodaziey ey} 07 pazsn.jua aaeq Zutavy jossea ay} 
0} sMoT}e1a3}/8 ey, ‘peeds jo uorpelaja00R e[qeiapisuoo L19A 8 ‘pedoy 
St 4t ‘aq [[Lm YOryM Jo [Te Jo 4[Nser ey} ‘ao 4[INq Uaeq sey ‘uns JoaIy 
yonm v Zurai3 pue ‘seul, Jeug Sa1aey euo Mou & put ‘yo no usaq sey 
11938 plo oy} JO afoym oy} oy ‘peydis4y useq oavy seulSue ay pur 
| ‘pauey3Zae] ueaq Ajjueder sey jessaa ey, ‘syiod ueolyy Jeyj0 pus 
ede ey} pue uopuoT usemjeq sapes} yorum Qoog s Auedwog yeyoeg 
[ee (esoy ayseD s,o1uMD preuog Ig jo [assaA 4ysaTze] oy} st ‘9}eI3 
“SNI[T OM YOY Jo gJyVys Yaeso puv siajiog oy} ‘a]3s"D Ul[SoY aH], 


‘WILSVO NITSOU dIHSNVALS TIVW TVAOU 





il 


IM} 
iN 


ll 


Te 
Wi 


Why 


iH 











4 SUTANIONA ‘lOOdaILUVH ‘SNOS GNV NOSGUVHOIY ‘L SussaWw 
tH 
GILSVO NIITSOU ‘S'S ‘LAVHS YNVUWO 








Nov. 30, 1888. 





THE ENGINEER. 


451 











STEAMER FOR THE METROPOLITAN FIRE BRIGADE. 


MR. EDWARD HAYES, STONY STRATFORD, BUILDER AND ENGINEER. 





FIRE STEAMER FOR THE THAMES. 


WE illustrate above the type of steamers now being built | 
and supplied to the Metropolitan Fire Brigade. They are | 
66ft. long, 12ft. beam, 8ft. deep. The framing and plating are 
strong to withstand the heavy usage to which these vessels are 
subject, and we believe there is something special in the lines | 
upon which they are built. The engines are Hayes’ ordinary | 
high-pressure vertical type, cylinders 8in. diameter by Qin. stroke, 


each working a separate propeller. ,The boiler is of the ordinary 
marine type, fitted] with a pair of corrugated steel flues, the 
| working pressure varying from 100 lb, to 1201b. per square inch. 


The vessels are principally used for towing a light draught raft, 
which has a fire engine on board, to the fires alongside the 
Thames. This class of vessel will tow a raft very close into 
shore, bringing it into a convenient positiou for the fire engine 
to play upon the building. From the light draught the raft can 
be taken close to the river side, which would be impossible with 
a larger steamer carrying its pumping power aboard. 


We must congratulate the chief officer of the Metropolitan 
Fire Brigade, also the Metropolitan Board of Works, on the 
success of thesesmall steamers,as the last two vessels supplied are, 
we understand, both the fastest and most powerful of their class 
on the river Thames—points in favour of reaching fires very 
quickly. The designer and builder, Mr. Edward Hayes, of Stony 
Stratford, has for many years studied the combination of towing 
power and speed. To him, therefore, much credit is due for the 
success of these boats. The vessel illustrated has been passed at 
her official trial for a speed of fifteen miles an hour. 








FIFTY-HORSE POWER SEMI-FIXED CONDENSING ENGINE. 


MESSRS. J. AND H. McLAREN, LEEDS, ENGINEERS. 
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FIFTY-HORSE POWER SEMI-FIXED CON- 
DENSING ENGINE. 


THE engine which we illustrate above is one of a pair made to 
the order of an Australian firm for irrigation purposes on the 
Murray River. They are 50-horse power nominal, and are con- 
structed on the compound principle. The frame is composed of 
steel plates 1ft. 6in. deep, 27ft. long over all. These plates are 
ljin. thick, and are stiffened by long angle irons, 6in. by 4in. by 
ljin., running the whole length; strong cross braces and ties 
stiffening them sideways and preventing “spring.” The leading 
dimensions are as follows :—Cylinders: High-pressure, 14in. 
diameter, 24in. stroke ; low-pressure, 22in. diameter, 24in. stroke. 
Piston-rods, steel, 2hin. diameter; crank shaft, 64in. diameter 
throughout, 11ft. long, three bearings 10in. long each; fly- 
wheel, 8ft. 6in. diameter by ft. Gin. on face. Boiler: Length 
over all, 20ft. 3gin.; mean diameter, 4ft. 10in.; working pres- 
sure, 1301b. on square inch, Heating surface: Tubes, 720°5 
square feet; fire-box, 106 square feet; total, 826°5 square feet ; 
grate area, 26 square feet. The weight of the engines is about 
27 tons each,and they were packed in cases—none of which, with 
the exception of the boiler, weighed over two tons—for convenience 
of river transport at the other side. They are intended for 
driving large centrifugal pumps, as well as a large double-acting 
high-pressure plunger pump, and when tested at the works of 
the makers they gave off about, 200 actual horse-power each. 
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The distribution of the steam is controlled by an expansion 
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valve, variable by hand, worked on the back of the main slide of 
the high-pressure cylinder. The governors act upon an improved 
equilibrium throttle valve. The crank shaft is of forged steel, 
machined all over. It will be seen from the engraving that the 
fire doors are placed in the side of the fire-box for convenience 
of firing, the fuel consisting of large logs of timber. The boilers 
have an extraordinary large fire-box and a large amount of 
heating surface, for the quick and economical generation of 
steam. The chimney is fitted with one of Kérting’s steam 
blowers, supplied with live steam by a ljin. pipe from the 
boilers, The crank shaft bracket consists of a very strong cast- 
ing bolted between the frames, forming a rigid tie, and con- 
taining a middle bearing between the cranks, which gives great 
stiffness, These engines form only a small portion of a large 
quantity of kindred machinery which Messrs. J. and H. McLaren 
have already supplied, and are still supplying, to the same exten- 
sive works, where their manufactures have given the highest 
satisfaction, 








THE DIMENSIONS OF THERMAL QUANTITIES AND THE METRONOMY 
oF INDUCTIVE INFLUENCES.—At a recent meeting of the Physical 
Society, Professor Riicker entertained the society with a communi- 
cation ‘‘On the Suppressed Dimensions of Physical Quantities.” 
Tn arranging a system of dimensional equations for thermal quan- 
tities, the question arises as to what are the dimensions of tempera- 
ture. A degree of temperature, as measured by the ordinary 








arbitrary method of the mercurial thermometer, is not affected 
by changes in the units of length, mass, and time, but the numeri- 
cal values of thermal quantities—J, for instance—depend on the 
scale of temperature adopted, say Centigrade or Fahrenheit. Two 
courses seem open, either of which renders a complete system of 
thermal dimensional equations possible :—(1) Temperature may be 
considered as a measure of energy, as in the kinetic theory of gases, 
and may be expressed as the energy of translation of a standard 
number of molecules, say that number contained in 1 c.c. of air, at 
standard pressure and temperature; or (2) temperature may be 
pom sae as a secondary fundamental unit. If the first be 
adopted, the dimensions of specific heat become M-1, and the tem- 
perature of 0 deg. C. is expressed by 1°5207 x 10° ergs. If a 
practical unit corresponding to x ergs. be adopted, this new 
unit of temperature will coincide with the Centigrade degree to 
about one part in 3000. The chief objection to such a definition of 
temperature is that the above relation between temperature and 
energy is not yet proved to hold for liquids and solids. If the 
second course be adopted, the dimensions of all thermal quantities 
may be expressed in terms of M, L, T, and @, where @ is the unit of 
temperature, Attention was directed to the difficulties students 
generally experience on finding the dimensions of the same electri- 
cal quantities to be different, according as they are expressed 
in electrostatic or electro-magnetic measure, and that different 
quantities may have the same dimensions. The anomalies are 
shown to be due to the suppression of the dimensions of spe- 
cific inductive capacity and permeability, each being called unity 
in air, 
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THE QUAKER BRIDGE DAM. 





THE report of Messrs. Joseph P. Davis, J. J. R. Croes, and 
W. F. Shunk, who were appointed by the New York Aqueduct 
Commissioners in March last as ‘‘a Board of Experts to take into 
consideration the plans of the Quaker Bridge Dam, as projected 
by the Engineers of the Commissioners, and modifications which 
had been or might be suggested by others, either in plan or cross- 
section, and to fully advise the Commissioners on the subject,” 
which was presented to the Commission on October Ist, is a clear 
and precise paper, although, from the magnitude of the subject 
treated of, rather long for entire reproduction in our columns, 
The location of the dam is described and the statement made that 
its object is to impound upwards of 5000 million cubic feet of water 
in an artificial lake sixteen miles long and 165ft. deep at its lower 
end, with a tributary watershed of 361 square miles. The dam is 
to be over a quarter of a mile long and about 270ft. high at the 
deepest part of the valley, being 100ft. higher than any dam yet 
built. It is proposed to build it of stone masonry in hydraulic 
mortar. 

In studying the forms and dimensions of the dam, the specific 
gravity of the masonry is assumed to be 2°34, and the forces which 
the dam will have to resist are classified as follows :——‘‘First : The 
guiescent agd ever-acting forces, such as the weight of the masonry 
and the pressure produced by the impounded water, which, for this 
case, is assumed to stand at 2ft. higher than the level of the spill 
way. Second; Forces produced by the expansion of ice in place or 





ese forces, or at least those of them which may 
ble, we have agreed—(a) That the coefficient 
against overturning should, at all points, not less than two; 
(0) that the ratio of the weight of the masonry above any hori- 
zontal plane or joint, to the maximum force tending to cause 
sliding or shearing along the plane, should not be less than three 
to two; (c) that the maximum quiescent stress on the down-stream 
end of the joints at the elevation of the river-bed, 35ft. above tide, 
should not exceed ten tons per square foot (= 139 1b. per square 
inch); (d) that below that elevation, where the strength of the 
masonry to resist crushing is aided by the lateral pressure of the 
earth, the maximum quiescent stress should not exceed fourteen 
tons per square foot (= 194°5 1b. per square inch); and (e) that the 
pressures upon the joints of the up-stream face may be somewhat 
greater, since they will be permanently reduced as soon as the 
reservoir begins to fill. 
‘We agree in judging it prudent that in so important a struc- | 
ture as the Quaker Bridge Dam these conditions should be fulfilled ; | 
and we believe that, if fulfilled, the cross-section will be amply 
strong for the functions it will be called upon to perform. Three | 
profiles were submitted to us by order of the Board of Aqueduct 
Commissioners, one X, designed by the engineers of the Depart- | 
ment of Public Works, one Y, designed by the engineers of the 
Aqueduct Commissioners, and one Z, presented to the Commis- 
sioners by Mr. A. Marichal. None of these meet the requirements 
which we think should be met for complete safety. 
* * aa * * aa * 





say :—‘‘To resist th 
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‘* We were, therefore, under our instructions, as we understood 








PROPOSED SITES FOR THE QUAKER BRIDGE DAM, 


the following interesting comparative statement of down-stream 
toe pressures at different elevations, under different conditions, in 
the profiles submitted to the Board of Experts and the profile 
recommended by them. X, Y, and Z on straight line in plan. 
on curve of 1200ft. radius, 
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§ Pressure in pounds per square inch. 
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Passing then to the consideration of the ground plan of the dam, 
the Board give as the conclusions at which they have arrived 
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Nore.—Full lines show rock contours below river level; broken lines, surface contours. Scale, about 215ft. to the inch. 


by floating masses, which are assumed to be represented by the 
water standing at the level of the spill way, with ice exerting a 
pressure of 43,0001b. per linear foot of dam. Third: Forces pro- 
duced by waves of translation, the possible cause of such waves 
being the giving way of adam above or an extensive land slide, 
which forces ure assumed to be represented by a height of water 
of 14ft. above the spill way. Fourth: Earthquake shocks, concern- 
ing which the experts are wisely rather non-committal, contenting 
themselves with saying, ‘ Earthquake shocks may vary from a slight 
tremor to an immeasurable force. The dam, if proportioned 
to resist the forces before considered, will have ample stability to 
withstand all but shocks of the severest nature. Probably of all 


the considerable structures in the region affected by such an earth- | 


quake, it would be the last to succumb.” 
liaving thus defined what is to be resisted, the Board go on to 


them, called upon to prepare a profile which we could recommend 
for adoption. We have prepared such a profile, and herewith present 
it under the title of ‘ Profile N.’ Comparing profiles X and Z with 
this profile, it is evident from inspection of the diagrams and tables 
that the pressure of the down-stream toe in the lower portion, and 
the factors of safety in the upper portion, are so different from 
those which we are agreed should be adhered to, that further dis- 
cussion of them seems needless. Comparing profile Y with profile 
N, the chief point of difference is in the increased thickness given 
to N on the upper portion of the dam for about 120ft. This in- 
crease we consider necessary to resist the shock of ice and excessive 
freshets.” 
A very good idea of the differences in these profiies may be 
| obtained from the drawings of them, which we present, and for 
which we are indebted to the Engineering and Building Record, and 


, regarding the relative merits of straight and curved dams,—“ First: 
| That in designing a dam to close a deep narrow gorge, it is safe to 
| give a curved form in plan and to rely upon arch action for its 
| stability ; if the radius is short, the cross section of the dam may be 
| sohenal below what is termed the gravity section, meaning thereby 
| a cross section or profile of such proportions that it is able by the 
| force of gravity alone to resist the forces tending to overturn it or 
| to slide it on its base at any point. Second: That a gravity dam 
| built in plan on a curve of long radius derives no appreciable aid 
| from arch action, so long as the masonry remains intact; but that 

in case of a yielding of the masonry, the curved form might prove 

of advantage. The division between what may be called a long radius 

and what may be called a short radius is, of course, indefinite, and 

depends somewhat upon the height of the dam. Ina general way 


| we would speak of a radius under 300ft. as a short one, and of one 
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over 600ft. asa long one for a dam of the height herein contem- 

lated. Third: That in a structure of the magnitude and impor- 
tance of the Quaker Bridge Dam, the question of producing a 
pleasing architectural effect is second only to that of structural 
stability, and that such an effect can be better obtained by a plan 
curved regularly on a long radius than by a plan composed of 
straight lines with sharp angular deflections. Fourth: That the 
curved form better accommodates itself to changes of volume due 
to changes of temperature. While danger of the rupture of the 
masonry of the dam by extraordinary forces, if built on the profile 
herein recommended, is, in our opinion, very remote, yet it exists, 
and because it exists, and because the curved form is more pleasing 
to the eye, better satisfies the mind as to the stability of the struc- 


ture, and more readily accommodates itself to changes of tem- | 


perature, we think that it should be preferred in any case where it 
would cause no great addition to the cost, 

The advocate of a curved dam on the ground of its greater 
stability, in consequence of its acting as an arch, will not derive 
much comfort from the above careful statement of conclusions 
reached by this Board after mature deliberation, nor will they be 
any more consoled by what follows, for the report goes on to say: 
-—'In comparing different locations of the dam, in order to dis- 
cover the one which combined most effectively the advantages of 
economical construction and pleasing effect, we were con- 
fronted with the fact that our calculations indicate that in 
a dam built upon a curved plan of large radius the bottom 
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map as No. 5, It starts on the promontory at the same point as 
No. 1, and follows a curve of 1146ft. radius to a point on the east 
bank about 600ft. north of the north end of No. 1. A few borings 
made in 1884, and several additional ones made within the past 
month, give indications that in general the rock lies favourably for 
the construction of the dam on this line. The deep valley under 
the river bed is much narrower than it is further down the gorge, 
thus making a material reduction in the items of excavation and 
masonry below the river level. The length of the crest on this 
location is greater than on the other locations, but the line crosses 
the contour lines of the rock surface more nearly at right angles, 
and therefore probably will secure a good foundation with the least 
amount of rock excavation. It presents a water face more 
nearly tangential to the axis of the lake, and therefore better 
fitted by position to withstand the impact of floating masses. 
We believe also that in case it should be thought advisable 
| to pass the waters of a river through a tunnel during con- 
| struction, this location would permit the driving of a tunnel ona 
shorter and in other respects more favourable line than would the 

| other locations. When these facts are fully appreciated and 
weighed in connection with the possibilities of serious delays and 
losses by damage from fresbets while the work is still below the 
river surface, the great importance of a more thorough examina- 
| tion and analysis of this location will be seen. The estimated cost 
is 4,171,380 dols. The cost of this location will, therefore, accord- 
ing to the best obtainable data, be 347,626 dols. greater than on 
the location No. 1, but for that 





al portion of the dam below the 


22.51 


river level the cost will be 
204,084 dols. less than on 
location No. 1, and 440,958 
dols. less than on location No. 
4, This may become an im- 
portant factor in the final de- 
termination of the location of 
the dam. If these figures of 
the cost below the river level 
should be confirmed by further 
examination, we are of opinion 
tnat this location No. 5 will be 
greatly to be preferred to any 
of the other lines.” 

While in the previous part of 
the report it is very evident 
that the Board of Experts do 
not place any particular reli- 
ance on the curved plan as 
adding stability, the summary 
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of conclusions at the end of the 
report makes it plain that they 
do not, on the other hand, an- 
> ticipate any evil results as likely 
to follow the adoption of a 
curved form, as has been 
claimed by the aqueduct en- 
gineers would be the case, 
owing to excessive pressure 
on the voussoir joints of the 
horizontal arch. 

The Board say in conclusion: 
—‘‘In view of the premises and 
pursuant to our instructions, 
and believing that the dam 
will be more pleasing in appear- 
ance and better able to resist 
extraordinary forces if built on 
a curved plan, and bearing in 
mind that an excessive thrust 
in the direction of the curve 
cannot be produced until the 
force of gravity bas been over- 
come, and that the profile N 
is so proportioned that more 
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PROPOSED PROFILES OF THE QUAKER BRIDGE DAM. 


Profile X designed by Engineers of Department of Public Works; Y, designed by Engineers of Aqueduct 
Commissioners; Z, submitted by A. Marichal ; N, recommended by gpa 3 of Experts, E, ¥, 


straight line in plan ; N on curve of 1200ft. 


down-stream toe pressures are increased beyond those in a, 
straight dam of the same section, in consequence of the length | 


of the toe being less than the length of the face to which the pres- 
sure of the water is applied. This increase of pressure is not exactly 
proportional to the decrease of length of toe, but is of such magni- 
tude that it should not be neglected in designing the section of the 
dam, and it involves the necessity of increasing the mass of masonry 
in a certain proportion to the radius of the curvature. To fairly 
compare the cost of different locations, it seemed proper, therefore, to 
so modify the profile adopted by us (N) which fulfils the conditions of 
stability ona curve of 1200ft, radius, that the limit of allowable pres- 
sure should be approximated to in each case where the radius of 
curvature varied materially from that figure. The estimates of 
cost on different lines are, therefore, based on different cross 
sections of the masonry, but all of approximately the same 
stability under the conditions in which they are placed.” Thus 
for a straight line dam the profile N, of equal stability with N on 
a 1200ft. radius curve, is the same as N above elevation 106, but is 
128-2ft. wide at elevation 35, and 224ft. wide at elevation —52, and 
the sectional area is 26-50 square feet; and for a curve of 900ft. 
radius the profile Ny of equal stability, is the same as N above 
elevation 106, but is 135°2ft. wide at elevation 35, and 239-5ft. 
= at elevation —52, and the sectional area is 27,873 square 
eet. 

Applying these profiles to various locations, the Board estimate 
that on the angular location No, 1, recommended by the Chief 
Engineer, in which the line of the dam makes an elbow or sharp 
bend of 45 deg., 300ft. from one end and 1100ft. from the other 
end, the cost would be approximately 3,824,754dols.; on the 
location No. 2, urged by Mr. Oliver W. Barnes, late one of the 
Aqueduct Commissioners, which is on a curve of 900ft. radius, the 
cost would be 4,261,850 dols. ; on the location No. 3, the shortest 
straight line across the valley, the cost would be 4,448,637 dols. ; 
and on location No. 4, a curve of 1200ft. radius between the two 
first-mentioned locations, the cost would be 4,286,044 dols. 

The Board say: ‘‘ On this location the cost is apparently slightly 
in excess of that on location No. 2, but it is preferable to No, 2 in 
that it is 143ft. shorter at the top, and is, moreover, better located 
on the east bank of the river. For the reasons hereinbefore given, 
and —ene for the greatly superior architectural effect, we con- 
sider that the location on the curved line No. 4 is to be preferred 
to that on the angular line No. 1, From a strictly economical 
 oeeg of view, however, the location on line No. 1 is probably the 

st that can be found, as the quantity of ma onry will be less, 
and consequently the cost, irrespective of the expenditure needed 
for protection against the water of the river during construction, will 
be less by from 300,000 dols. to 500,000 dols. than by any line con- 
tinuously straight or curved from end to end across the valley which 
we have examined. But the chief difficulty in building the dam 
will be in the construction of that portion of it which lies below 
the present river bed, in consequence of the cost, both in time and 
money, of the ne noag for passing the water of the river by and 
over the work during the progress of construction, and the keep- 
ing of the pit, from 80ft. to 90ft. deep, free from water. 4 
general it may be assumed that of two locations equally favourable 
in other respects, that one is to be preferred in which the amount 
of work to be done below the river bed and the time to be occu- 
pied in its construction is materially less, With this in mind, there 


appears to be a very favourable location for the dam further up- : 
stream at the entrance of the ravine, on the line designated on the | ground was excavated until a layer of firm gravel was reached, lft. 


235-5 N than twice the greatest pressure 
exerted by any conceivable 
ordinary force is necessary to 
overcome the resistance of 
gravity, we recommend the 
adoption of the profile or cross 
section N and of a curved plan 
on a radius of about 1200ft., as hereinbefore described, and we 
advise that the exact line be determined after further borings shall 
have established the most desirable location on the conditions 
prescribed,” 

To most of those who have been discussing the Quaker Bridge 
dam plans, we think this report will be a surprise. The conclu- 
sions arrived at, and the reasons given for them, are original, and 
show that the time spent in studying the subject has not been 
devoted to the mere consideration of old arguments, but also to 
independent investigations. 

The cross-section of the dam is proportioned so as to be stronger 
both at top and bottom than any heretofore proposed. The lower 

art is almost identical with the chief engineer’s section, which 

as been most criticised in that part, and the upper part is mate- 
rially enlarged over any that has been suggested, and the reason 
for it is made plain. The chief engineer's ground plan is criticised, 
not because it is straight and therefore weak, but because it is 
angular, and therefore architecturally a mistake. A curved plan 
is recommended for architectural effect and a sentimental stability, 
although it is shown that the cross-section must be increased to 
make it of equal stability with a straight dam. 

The chief engineer's location is commended as being superficially 
the most economical, but is criticised as being less really economical 
when all the engineering features of the work of construction are 
considered, than another entirely new location. We hope that the 
Aqueduct Commissions will speedily publish the document with all 
the accompanying illustrations, in such a form that it will be acces- 
sible to engineers and to the public.—U.S, Railroad Gazette. 


X, Y, and Z on 
radius. 








THE GREAT CHIMNEY AT THE CLARK THREAD 
WORKS, KEARNEY, N.J. 





THE great chimney recently erected at Kearney, near Newark, 
N.J., by the Clark Thread Company, possesses the distinction of 
being the tallest chimney in America, and the fourth tallest in the 
world. Itis the highest chimney ever built for boiler furnaces. 
The others that surpass it in altitude were erected for carrying off 
the products of chemical processes and for distributing the noxious 
gases produced, The chimney stands in a quadrangle surrounded 
oy the mill buildings of the new thread works and by the engine 
houses and present factory. It presents a most graceful appear- 
ance, and for the traveller passing through Newark it forms an 
impressive feature of the scene, The ground on which it stands is 
on the eastern bank of the Passaic River, a rather low, flat area, so 
that the chimney bears somewhat the same relation to Newark that 
the Washington monument does to Washington. The latter 
structure is the only one in America that can dwarf it. 

The shaft is circular and rises with a perfectly uniform batter 
from the bottom to the neck below the cap. Its diameter at the 
base is 28ft. 6in., and at the neck is 14ft. This gives a batter of 
7ft. 3in., or 2-85in, for every 10ft. Its total height is 335ft. Its 
internal diameter is 11ft., giving one circular flue. At the summit 
it expands into a well-proportioned capital surmounted by a cast 
iron coping. The latter weighs six tons, and is composed of thirty- 





two sections, They are bolted together by inside flanges, so as to 
present a smooth exterior. The foundation is in concrete. The 
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pa uote, Pe this the s t =. " B Dn 
com of crus! imestone, rts ; sand, 3 parts; an r- 
man Portland cement, 1 part. It is 40ft. square and 5ft. deep, 
oe block of 8000 cubic feet volume, and weighing about 
1,000,000 Ib, ‘ 

On this the base was started, composed, like the shaft proper, of 
brick laid in cement mortar. For this portion, up to 4ft. above 
the ground, a mixture of 14 parts sand to 1 part German Portland 
cement was used for the mortar. The shaft up to a height of 
160ft. is laid with the following mixture: Sand, 6 parts; lime, 
2 parts; and cement, 1 part. The sand and lime were made into 
mortar, and had stood three months before use. This method of 
treatment is considered to improve the quality of mortar. Just 
before use the cement was added, From this point up the propor- 
tion of cement was increased until, at the top, the proportions 
became: Sand, 3 parts; lime, 1 part; and cement, 1 part. Two 
qualities of brick were used. The outer portions were of 
the first quality North River, and the backing up was 
of good quality New Jersey brick. Every twenty feet in 
vertical measurement an iron ring, 4in. wide and in. to din. thick, 
placed edgewise, was built into the walls, about 8in. from the 
outer circle. As it starts from the base, the chimney is double. 
The outer wall is 5ft. 2in. in thickness, and inside of this is a second 
wall 20in. thick and spaced off about 20in. from main wall, and, 
of course, concentric with it. From the interior surface of the 
main wall eight buttresses are carried, nearly touching this inner 
or main flue wall, in order to keep it in line should it sag. The 
interior wall, starting with the thickness described, is gradually 
reduced until a height of about 90ft. is reached, when it is 
diminished to 8in. At 155ft. it ceases, and the rest of the chimney 
is without lining; no fire bricks are used in the lining. As the 
chimney receives two horizontal flues placed diametrically opposite 
to each other, a 12in. deflecting pot is built across the vertical 
shaft, starting from the base and rising 16ft. The plane of this 
wall is Ce, emg a to the axis of the flues. The two flues just 
alluded to are arched tunnels 7ft. wide and 8ft. high. An arched 
opening is formed for their entrance into the chimney, and a space 
of 2in. is provided between the outs‘de of the flue and the main 
structure. The walls of the horizontal flue as they enter the stack 
are 16in. in thickness. In these flues it is proposed to place feed- 
water heaters for the boilers. About one thousand pipes will be 
included in them. It is believed that much more of the waste 
heat can thus be economised than is usual, as, owing to the great 
height of the chimney, a comparatively slight heat in the products 
of combustion will generate ample draught. The advantage, in an 
engineering sense, of so large a chimney will be derived from this 
factor of economy. Twenty-one boilers of 200-H.P. each will 
depend upon the great chimney. 

he general methods of construction adopted were characterised 
= 3 simplicity as well as by efficiency. A steam elevator, with a 
platform 3ft. 6in. by 3ft., was arranged to run up and down inside 
the shaft. It had 3000]b. capacity, but never had to raise more 
than 800lb, Two uprights, 4in. x 6in., were braced against the 
inside walls, and served as guides to the elevator. As the work 
progressed, these and other fixtures of the elevator were carried 
up until finally the crane, carrying the main sheave, was above the 
coping nearly 340ft. from the earth. Interior scaffolds were built 
every few feet as the work progressed; two beams, 3in. x 8in., 
being built into the walls to carry each one. The greater part of 
the main shaft and lining was executed by eight bricklayers and 
five helpers. Their material was supplied from below by seven 
labourers on the ground. A system of bell and flag signals was 
arranged, so that no confusion could exist, and the men below 
could tell at once what material to send up in the elevator. 

Two operations were needed to keep the chimney true. The 
circle had constantly to be verified or trained. By accurate 
plumbing a series of centre points were carried up, one being 
established at every 40ft. of height. From the line of those 
representing the axis of the shaft the training was done. The 
other operation was the plumbing. The batter or slope being a 
constant, a mason’s plumb rule was planed off to give the true 
slope, and the sides were constantly tried with this. Both these 
operations were in charge of one man, who constantly was training 
or plumbing. By many hours of practice he acquired the art so 
a, that he never looked to the ground, his eye not ranging 
below the end of his rule. Eventually the chimney was plumbed 
from a height of 300ft., a 40ft. plumb-bob being used. The devia- 
tion from the vertical was practically imperceptible. 

The foundation, base, and 18ft. of the shaft were. built in 
December, 1887. The work was then closed in for the winter. 
Operations were resumed in April, 1888, and continued when the 
weather permitted. The brickwork was completed in September. 
Altogether 150 days of nine hours each had been devoted to the 
construction—a remarkably short period for so great a work. 

, a total weight of the chimney is put at 5000 tons, divided as 
ollows :— 





Brickwork ee 9,051,899 Ib. 

Conerete oo +» 1,000,000 ,, 

lronwerk oe ee - «0 40,000 ,, 
Total .. «- 10,091,899 


The bearing surface is 1600 square feet, giving about 2°8 gross 
tons per square foot, or more exactly 63121b. The total number 
of bricks in the stack is 1,697,231 ; 201,000 were used in the base 
and foundation, and 66,277 in the caps. No means are provided 
for ascending the chimney after the elevator is removed. Should 
it become necessary to do so, a balloon, with a line, can be sent 
through the central flue and allowed to lose its gas and descend on 
the outside. This will provide means for drawing up a line of 
sufficient size to enable a man to ascend the shaft. 

We append some dimensions of the three chimneys that exceed 
this one in height :— 


Townsend's Chimney, Glasgow, Scotland. 


Height from ground to coping .. 454ft. Oin. 


Outside diameter, at ground .. 32ft. Gin. 
a - at to) lsft. 4in. 
Thickness of wall at base .. 5ft. Tin. 
Cost a ee a ae eer £8000. 
Tennant and Co.’s Chimney, Glasgow, Scotland. 
Height from grcund to coping... e “eavte. «- 4008, Gn. 
Outside diameter, at ground .. wie. carne 40ft. Oin. 
2 s attop .. .. .« . 13ft. cin. 


Dobson and Barlow's Chimney, Bolton, England. 
Height from ground to coping.. 3¢ift. Gin. 
Octagonal in section .. .. .. 

Outside diameter, at base .. 
pt ” attop .. 
ON is a< oe gs 


Over three years were devoted to the building of the Townsend 
chimney. Tennant and Co.’s was built in one year. The Clark 
chimney was erected by the company, under the superintendence 
of their foreman, Mr. Cunningham. It cost 30,000dols. From 
the point of view of architectural beauty, as well as perfection of 
structural features, too much credit cannot be awarded to all con- 
cerned in its erection. It is of interest to note that no workman was 
injured in any way during the progress of the work. The chimney 
at this point is 20ft. in diameter, and the platform is so roomy that, 
in —s of the enormous height, an inexperienced visitor even is 
likely to experience no sense of giddiness, save perhaps from the 
slight swaying motion that is noticeable when the wind is blowing. 
The builders have allowed for about 6in. of sway, which is about 
= amount of motion anticipated during a violent blow.— Scientific 
American. 


33ft 10in. 
13ft. 2in. 
£3000. 








THE Portuguese Government have entered into a con- 
tract with Messrs. Yarrow and Co., of Poplar, for the immediate 
= of three armed vessels for service in the Mozambique 

istrict, 
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TO CORRESPONDENTS. 

Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
” LONDON.” , 

*,* All letters intended for insertion in THe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*,* In order to avoid trouble and confusion, we find it necessary to mnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

R. P. (Gloucester).— We are in a position to sympathise with you ! 

Griqua Lanp West.— You have been strangely misinformed concerning the 
cycle trade, 

A. H. W.—The light apparatus at St. Catherine's Point, illustrated in our 
impression for June 15th, 1888, is considered the most powerful in the world, 

A. W.—The expression “a sixty-ton blow" weans the blow which would be 
given by a dead weight of sixty tons falling through the range of the 
hammer. 

Limestone.— Vulcanised india-rubber undergoes a slow process of oxidation. 
Decomposition is greatly aided by bright sunlight. It should be kept in the 
dark in dry rooms, 

W. R. E.—A speed of 240/t. per minute is very much too high for pumps 
driving an accumulator. The valves will do, provided they are very well 
made, and with seats not too wide. 

X. (Norwich).— Under the circumstances, you cannot do better than become 
an engineering pupil, either at University College, Gower-street, or the Cen- 
tral Institute, South Kensington, If money be an object, go to the Finsbury 
Technical College, You will not get the kind of training you wish Jor in 
practical shops, 





ERRING'S CHAIN PULLEYS. 
(To the Bditor of The Engineer.) 
Sir,—I shall esteem it a favour if you or your readers can give me the 
name of the maker of Erring's patent chain pulley block. oe 
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MEETINGS NEXT WEEE. 

Tue InsTITUTION oF CiviL ENGINEERS. — Tuesday, December 4th, at 
8 p.m. : Ordinary meeting. Paper to be read with a view to discussion : 
—‘* The Influence of Chemical Composition on the Strength of Bessemer 
Steel Tires,” by Mr. J. Oliver Arnold, F.C.8, At this meeting the first 
ballot of the session will be taken, 

Socrrry or Enornrrrs —Monday, 8rd prox., at the Westminster Town 
Hall, at 7.80 p.m.: Ordinary meeting. Paper to be read :—‘ High-pres- 





sure Steam and Steam Engine Efficiency,” by Mr. W. Worby Beaumont, 
M. Inst. C.E., of which the following is a synopsis :—Theoretical advan- 
tages attending the employment of p Advantages actually 
derived from increase in pressures—Experimental results compared by 
reference to Carnot’s theorem—Steam in the steam engine cylinder— 
Steam required under adiabatic, isothermal, and saturati pti 

—Steam actually required—Steam required to provide heat equivalent to 








work estimated—Cylinder condensation—Estimation of steam uirt 
per horse-power hour—Advantages of multiple stage expansion—Effect 
of large range of temperature in each cylinder—Lo densi 





wasil_g 
engine compared high-pressure non-condensing. 

Civi, AND MecHanicaL Enaineers’ Society.—An ordinary meeting 
will be held at the Westminster Palace Hotel on Wednesday, December 
5th, at 7 p.m., when the President will read his address. 

Royat InstiruT1Ion.—Monday, December 8rd, at 5 p.m., general 
monthly meeting. 

Society or Arts.—Monday, December 8rd, at 8 p.m.: Cantor lectures. 
‘Light and Colour,” by Captain W. de W. Abney, C.B., F.R.8. Lec- 
ture II.—Production of colour by absorption; by fluorescence—The 

t of the luminosity of colour—The effect of the dilution of 
colours—Colour contrast—Colour-blindness. Wedn y, December 5th, 
at 8 p.m.: Ordinary meeting. ‘The Graphophone,” by Mr. Henry 
Edmunds; Mr. W. H. Precce, F.R.8., will preside, 

Cuemica Sociery.—Thursday, December 6th, at 8 p.m. Ballot for the 
election of Fellows. ‘A Method of Determining Vapour Densities 
Applicable at all Temperat and champ ove the 9 Dr. W. Bott. ‘‘ Deri- 
vatives and some New Colouring Matters obtained from a Pyrocresol,” by 
Dr. W. Bott and J. Bruce Miller. ‘‘The Action of Ammonia on Tung- 
sten Oxichlorides,” by Dr. 8. Rideal. ‘‘On Thionyl Thiocyanate,” by 
G. C. McMurtry. ‘On Mercuric Chlorothiocyanate,” by G. C. McMurtry. 

GEOLOGISTS’ ae egypt December 7th, at 8 p.m., in the 
Mathematical Theatre, at University College, Gower-street, W.C. The 
following papers will be read :—‘‘ On the Causes of Volcanic Action,” by 
Mr. J. Logan Lobley, F.G.8., &c.; ‘‘ Some Observations upon the e of 
Occurrence and Origin of Metalliferous Deposits,’’ by Mr. J. G. Goodchild, 
F.G.8., of the Geological Survey. 

Tue Sanitary Institute.—Thursday, December 6th, at five o'clock, 
lecture by Sir Douglas Galton, K.C.B., F.R.S., on ‘‘The Future of the 
Amalgamated Societies, the Parkes Museum and Sanitary Institute of 
Great Britain.” 

LITERARY AND PutLosopuic Society or Hatirax.—Tuesday, Decem- 
ber 4th, Mr. B. H. Thwaite will lecture on “ Gaseous Fuel and its Uses.” 
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ENGLISH AND AMERICAN LOCOMOTIVES. 


Tue letter published in our last impression signed 
“ Colonial ” raises, indirectly, the old question, namely, the 
relative merits of English and American locomotives. 
However old and well worn, it must continue to possess 
interest so long as probable purchasers remain undecided. 
It is quite true that at first sight the letter to which we 
refer appears to deal only with two locomotives, one 
designed by Mr. Scott and the other by Mr. Midleton. 
But reading between the lines, it is easy to see that 
America v. England lies, to a large extent, at the bottom 
of the controversy. It is not with this aspect of the letter, 
however, that we shall concern ourselves. From a totally 
different point of view we regard it as eminently instruc- 
tive, since it gives an admirable idea of the kind of evi- 
dence which is accepted in the Colonies as conclusive. We 
have no intention of pronouncing an opinion as to which of 
the two locomotives tried was the better. The letter of 
“Colonial” supplies all the information we have on the 
subject, and this information is far too incomplete to 
enable us to arrive at a decision; but it seems that in 
Australia the trial reported by “Colonial” was considered 
quite sufficient to settle a vexed question; and it is on 
just such a basis, wholly inadequate to carry a super- 
structure of weighty deductions, that the American loco- 
motive has been pronounced time and again to be better 
for colonial use than anything English engineers can turn 
out, 

It will be seen that two locomotives were tried, one 
with six and the other with four-coupled wheels. Both 
these engines performed the work which they were called 
on to do with many minutes to spare. The four-wheeled 
engine, we learn, came to a stand for want of steam, and 
had to stop on a steep bank foracouple of minutes to recover 
pressure. It then went away easily with its train. Why the 
pressure fell we are not told. As the heating surface, how- 
ever, is nearly the same in both engines, it is reasonable 
to assume that the want of steam was due to some cause 
outside the boiler. It was, in all probability, due to a 
mistake on the part of the fireman, who, in his anxiety to 
keep up pressure, possibly got his box too full; or he may 
have allowed his fire to burn into holes. We need scarcely 
tell anyone who has had experience with locomotives 
that when they are heavily loaded, they invariably 
require judicious handling, and that whether they will or 
will not keep steam depends more on the skill of the fire- 
man than any other single cause. That the drop in pres- 
sure was owing to some exceptional and adventitious cause 
seems to be proved by the circumstance that it only 
occurred once during the run. If it had been caused by 
incapacity on the part of the boiler to make steam 
enough, then what was actually an isolated event would 
have been repeated every time the pinch came. To draw 
the deduction that the engine was not competent to 
perform its work from such a premiss is simply to reduce 
the entire report to an absurdity. Precisely the same 
thing might have occurred to an English engine competing 
with one from the United States, and enormous capital 
would have been made of it by our enterprising friends at 
the other side of the Atlantic. 

Further evidences of the inconclusive nature of the 
test can be found by any intelligent engineer possessing 
some railway experience. For example, we are told that 
the six-coupled engine had a rigid wheel base of 15ft., 
while the four-coupled engine had a rigid wheel base of 
8ft. only. We know nothing of the curves; but it is fair 
to assume that they are tolerably sharp on _ the 
mountainous part of the road. If this be the case, 
then another element has to be considered, namely, the 
relative effects of the two engines on the permanent way. 
It is clear that either engine can haul the necessary loads, 
but one may do the work with much less injury to the 
permanent way than the other, and ostensibly the bogie 
engine with the short rigid wheel base ought to be the 
better of the two in this respect. But there is not a 
syllable in “ Colonial’s” letter to indicate that this point 
was ever taken into consideration. Furthermore, it is 
perfectly well understood in this country that it is a 





primary duty so to design and build locomotives that 
they shall be kept out of the repair-shops as long as 
possible. Mr. Scott’s engine might be—we do not say it 
was—far better in this respect than Mr. Midleton’s, or 
vice versa. The point is quietly ignored, and the verdict 
is given in Mr. Midleton’s favour on no other basis, so 
far as we can see, than that supplied by the fact that Mr. 
Scott’s engine failed for a few minutes to keep up its 
boiler pressure. <A reduction of less than half an inch in 
the diameter of the blast pipe might have turned the 
scale in its favour. Not a word is said about the con- 
sumption of coal per mile. In one word, the public are 
expected to pronounce an opinion on wholly inadequate 
data. 

Now in most cases this is precisely the course adopted 
by Americans who assert that their locomotives are better 
than ours. Inasmuch as it is notorious that American 
locomotives burn much more coal than English engines 
for the same duty, we no longer hear arguments urged in 
their favour on the score of fuel economy. It is contended 
that they can be run safely over roads where an English 
engine would leave the track, and that they can be more 
easily repaired. The first point is easily discussed, 
because the necessary data are available. The second 
cannot, because it is practically impossible to ascertain in 
this country what repairs cost in the States. It is very 
difficult to reduce such figures as are available to a com- 
mon standard, because so much depends on the condition 
of the engine when sent to the repair shop. One instance 
of what we mean will suffice. An English engine, we 
shall suppose, is provided with a new set of axle brasses, 
after running 100,000 miles, It would be quite possible 
to run these brasses another 50,000 miles, if the locomo- 
tive superintendent liked to incur a certain amount of 
risk. The engine might be disabled by a broken brass. 
He will not run the risk. The American superintendent 
will. It would be most unfair to assume that American 
brasses are better than English in the ratio of 150 to 100. 
The same thing may be said of almost every other portion 
of a locomotive. We can call to mind a case which 
occurred some years ago on an English railway, when an 
engine was kept out of the shopsas long as possibie, partly 
for the purpose of ascertaining what was the maximum 
mileage that could be got out of a locomotive. This par- 
ticular engine worked slow passenger trains, stopping at all 
stations. When it was finally taken off the road for repairs 
it had 60 tubes plugged out of about 210. There was not 
a spring which had not at least one leaf broken, and 
two of the springs had screw clipson them. The big end 
brasses were cracked, and there was a hole burned in the 
side of the chimney. The tires and flanges were worn 
down to the last extremity. It was a woeful spectacle, but 
the mileage was something enormous. No locomotive 
superintendent in his senses would think of working his 
engines on this system; but it is obvious that on every 
line the influence of what may be termed the personal 
equation of district superintendents and running shed 
foremen will come into play and affect the time during 
which engines are kept out of the shop and the cost of 
repairs. Inthe United States, locomotives are, as a rule, 
“run down” more than is the custom in this country. 
The slow speed of the trains permits this to be done with 
safety. It is for such reasons as these that we say it is 
very difficult to establish a basis on which to estimate the 
relative cost of repairs of English and American loco- 
motives. As regards power of keeping the track, however, 
the case is different. It is purely a mechanical question. 
That machine which, regarded as a vehicle, will best 
accommodate itself to the vertical and lateral sinuosities 
of the road will be the safest. Now there are several types 
of American locomotives. That with six or eight-coupled 
wheels is no better than an English engine ; it is rather 
worse, indeed, because it has a rigid bar frame instead of 
a flexible plate frame. On the other hand, its workman- 
ship and fitting being less perfect than those of English 
engines, it has a certain power of give-and-take due to slack 
fitting, which permits it to get on very well at slow speeds. 
When we come to the passenger engine we always find the 
same thing—four-coupled wheels and a bogie, and com- 
pensating levers between the driving wheels. But 
this construction is in no possible sense or way con- 
fined to the United States. Bogies and compensating 
levers have been used in this country freely for the last 
twenty-five years. The bogie is not an American, but an 
English invention. The English engine is in all respects 
even more flexible than the American. No one in this 
country assumes, as they appear to do in the United 
States, that on second and third-rate Coionial roads 
English engineers would put locomotives of the type 
admirably suited, as experience has shown, to such roads 
as our own Great Northern, to name one out of half a 
dozen tracks which are as perfect as skill and money can 
make them. If a comparison is to be made between 
English and American locomotives, it should be made with 
a clear definition of what is meant by the words “ English 
locomotive,” and when this is done American engineers 
will find it difficult to cite a single valid reason why their 
engines should be better in any shape or way than ours 
for Colonial use. 


THE MALIGAKANDA RESERVOIR, 


Tue City of Colombo, for the town storage of the water 
supply of which the Maligakanda reservoir wasconstructed, 
contains, according to Ferguson’s Ceylon Handbook and 
Directory, considerably over 100,000 inhabitants. It has 
seemed to us that the condition in which the water supply 
of so populous a place has been left since the failure of 
the Maligakanda reservoir—to which we have repeatedly 
referred—has been one for which a justification could 
hardly be found, and we are therefore pleased to learn 
that steps are now in contemplation to relieve the inhabi- 
tants from the chance of a cessation of their water supply 
at any moment, to which chance they have remained exposed 
since the date of its inauguration. We learn that Mr. 
Burnett, who was the resident engineer in charge of the 
whole of the works of this water supply from their first 
inception, is on the eve of re-departure for Ceylon with 
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the object of once again endeavouring to make the, at 
present useless, reservoir capable of fulfilling its intended 
object, that of holding in reserve a supply to be available 
in the event of temporary interruption between the 
gathering ground at Labugama and the city. The fact 
that since Colombo first derived its water supply from 
that source some two years or so back the whole of its 
sanitary requirements and those guarding against fires, 
have been dependent on the maintenance without y= 
of over twenty-five miles of iron piping, shows how 
precarious has been the continuance of that supply. In 
a tropical city an interruption must be much more severely 
felt than it would be in one possessed of a more temperate 
climate, and it cannot but be held that the local authorities 
have shown themselves to be most lax in allowing so long 
a time to elapse without taking measures to insure the 
charge intrusted to them against the results of possible 
and not improbable accident. But a few months back a 
warning to this effect was given to them by serious leak- 
agein the main conduit arising from thegrowth of the roots 
of a tree disjointing the pipes; and we presume that the 
salutary lesson taught by this incident has not been with- 
out effect in stimulating the hastening of the remedial 
measures which now ap to be contemplated. The 
incident quoted affords an instance of a special danger to 
which works of this character are exposed in tropical 
countries. Vegetable growths in these are possessed of a 
vitality, rapidity, and force scarcely to be appreciated in 
European practice, and the risk to be therefore appre- 
hended throughout a length of main of twenty-five miles 
can be well estimated. 

Our last notice of this subject referred to the report of 
the Special Commission appointed by the Ceylon Govern- 
ment to inquire into all the circumstances which might 
have led to the failure twice repeated of the city reser- 
voir. Since we then wrote nothing has been made 
public regarding that report, and we are left uninformed 
as to whether the conclusions it expressed have received 
official adoption or not. The whole tendency of that 
report, however, was to impute responsibility to the 
engineer in charge, Mr. Burnett. We believe that a 
reference made to one of the first of our hydraulic engi- 
neers did not confirm the views adopted by the local 
Commission, and we may see the result of this in the 
course adopted by the Colonial-office authorities in again 

lacing the work to be done in charge of Mr. Burnett. 
t would certainly be of interest to know in what respect 
the opinion of the home expert differed from that of 
those locally referred to upon a matter of such great 
interest to engineers generally; but, unfortunately, 
the document expressing that opinion has not been 
published. We would remind our readers that this at 
present wholly useless work, on the efficiency of which, 
as we have above pointed ont, so much depends, has cost 
no less than £50,000; the storage depth being 40ft. and 
the capacity 9,000,000 gallons. The importance of the 
work and the present waste of outlay can be estimated 
from these leading particulars. The question yet tu be 
solved is how this reservoir can be made useful. 
The problem is one of particular interest, because of the 
peculiarities of site and construction to which we have 
alluded in former articles. Apart from the allegations of 
the Commission as to deficiency of strength in certain 
portions of the work—allegations the justice of which is 
greatly disputed by experts in such work—there is the 
primary difficulty to be met and overcome of the untrust- 
worthy character of the soil on which the main walling 
is based. This difficulty is increased by the method of 
design imposed by the lie of the site, which necessitated 
no less than 30ft. of the impounding concrete wall being 
built above ground level. The laterite material of the 
hill on which the reservoir has been constructed, whilst 
most trustworthy as long as it is free from faults and dry, 
becomes as dangerous a foundation when wet as 
does sand when exposed to the movement of water. Our 
argument has been throughout the controversy to which 
the repeated failures have given rise, that the pressure 
caused the wall to slide upon its bed after the latter had 
become damped by leakage. This argument received 
full support in the report of the Commission, and it is to 
measures calculated to resist that tendency to forward 
movement that Mr. Burnett will have to address himself. 
It is no light problem to solve how to do this in the case 
of a concrete wall fully 40ft. in height, built on a steep, or 
comparatively steep, hillside. Its solution will be pos- 
sessed of great professional interest, and we hope to be in 
a position to learn fully the character of the remedial 
measures to be eventually adopted. Under-pinning work 
to secure greater adhesion between the wall and the 
material on which it is built must, we should say, prove 
to be extremely difficult in such a situation; and the 
attempt which was made after the first failure to 
strengthen the wall by buttressing proved to be of so 
little use that it is hardly likely that any second 
attempt in the same direction will be made. Whether or 
not Mr. Burnett returns to Ceylon with any formulated 
plan upon which to recommence work we have no infor- 
mation. Probably he has views of his own upon the 
subject which have been submitted to the judgment of 
experts here at home, and received approval ; or it may 
be that his present instructions are to go out and prepare 
an amended design for repairs on lines indicated to him 
by those whom the Colonial-office may have consulted. 
It is certain that no delay that can possibly be avoided 
should be suffered to prolong the danger to which the 
water supply of Colombo has hitherto and for so long 
been exposed. . 








THE GERMAN STEAMER LINE TO THE EAST. 


In an article published in our issue of May 20th, 1887, we 
referred to the unsatisfactory results which had followed upon 
the State-aided enterprise of German shipowners. At that 
time, as we then wrote, the few months that had passed since 
the steamers subsidised by the German Government commenced 
running in the Eastern trade in competition with the established 
British and French lines did not enable us to form an opinion 





as to whether these had suffered from like unsatisfactory results ; 
but in prior articles we had expressed the view that at the rate 
of subsidy granted to them it was scarcely to be expected that 
these could form a favourable exception to the generally profit- 
less results which other shipowners sailing their vessels under the 
German flag had experienced. It has since been reported that 
the anticipations which we then expressed have been fully 
verified—that the result of the first year’s working of the North 
German I.loyds’ steamers between Bremen and the East has 
been a heavy loss. Our primary argumeuts were based upon 
the low rate of subsidy—£100,000 only—for which the North- 
German Lloyd's undertook this service ; for all previous ex- 
perience had shown that the high speed and punctuality 
demanded of subsidised steamers on the Eastern routes could 
only be maintained at a cost with which such an amount-of 
subsidy was quite incommensurate. Our further contention 
was that there was extreme probability that it would be found 
almost impossible to divert the Eastern trade from the lines 
which have so long carried it in quantity sufficient to make the 
new line remunerative. A few figures will enable us to show 
how fully this view of ours has hitherto been sustained. During 
the first year of the company’s working the registered capacity 
of its steamers leaving Bremen for the East was 13,000 tons— 
the gross weight of goods shipped by these vessels was but 
6000 tons—equal to only 4000 tons of shipping register. 
Therefore, less than one-third of the capacity of the steamers 
was profitably employed on their outward journeys. It requires 
little experience in such matters to conclude that steamers 
worked under such conditions cannot possibly yield a profit, 
and can hardly—even with the proportion of subsidy to be taken 
into account—cover their bare working expenses. No surprise 
can be felt that the first year’s working of the North-German 
Lloyd’s steamer lines to the East and Australia has had a very 
bad financial issue. It must be admitted thata first year’s essay 
scarcely furnishes evidence upon which to determine adversely 
as to future prospects, and we understand the directors are as 
yet by no means disheartened, it being their intention at once to 
provide a new steamer of the first-class for the further develop- 
ment of their Australian trade. It will be the result to the 
second year of work which will maintain or set aside the views 
expressed by ourselves as to the inadequacy of the subsidy 
received by the company for the special class of work it is called 
upon to do for it. That subsidy is very trifling in amount as com- 
pared with the subventions paid to the Peninsular and Oriental 
Company and Messageries Maritimes for similar work, and we 
know the difficulty experienced by those lines in earning what 
is but a very moderate profit. We hear that the merchants of 
Hamburg are preparing to start the running of six first-class 
steamers from that place to Eastern ports, and the cargo to be 
carried by these must necessarily greatly restrict the quantity 
which will be available for future carriage by their subsidised 
competitors from Bremen. 


SOUTH DURHAM SALT MINES. 


Srvce our last reference to the salt mines and works of South 
Durham, there have been two important changes in the industry 
and in its development. One of the largest of the salt-making 
firms has sold its production at a very considerable price to the 
Salt Syndicate ; and the most northern of the bore-holes proved 
is being fitted up for an early commencement of work. 
Although the production of salt in the South Durham district 
may be put now in round numbers at 4000 tons weekly, yet only 
a limited portion of that quantity is for sale. Three of the 
Tyne chemical firms are interested in salt works in South 
Durham, and the bulk of the salt raised and produced at these 
works is used in the alkali works of the makers. There are 
other firms in the South Durham salt trade, but they are not 
numerous, nor are there many royalties to be taken up, at least 
in the area where salt is proved. Hence it may be gathered 
that, large as is the area of salt in the South Durham district, 
there is at the present time very little of the salt which comes 
into the market for sale, though much of the salt is used in the 
chemical trade to the North, and it gives to the chemical makers 
the advantage of a cheap supply of that raw material. But the 
consumption of salt in that trade is decreasing, and thus there 
will in time be more free salt—salt for sale. Some of the chemical 
makers have reduced the output of soda crystals, others now sell 
the sulphate instead of continuing to make soda ash; and by 
various arrangements in the trade there is a less consumption of 
salt, and there will be more sold, especially if the advance in the 
price that has recently taken place is maintained. But the 
purchase by the Salt Syndicate of the works of some of the 
South Durham makers will enable them to control the price of 
salt sold thence for other than the chemical manufacture—at 
least in a very large degree. The county of Durham will 
therefore gain by the sale at higher prices of the salt it does not 
need for its chemical works; but for the latter it retains large 
supplies, which it will use at a lower price than most of the 
chemical makers who have to buy their salt. Yet these 
advantages do not prevent the decay of the chemical trade on 
the Tyne, for where there were a dozen alkali works a few years 
ago there are now only six or seven. Undoubtedly the cause of 
this is the increasing competition with the ammonia soda 
makers, for though there is abundance of brine to be had in 
South Durham, yet only one firm has erected works to carry 
out the production of alkali on the newer plan. It is quite 
possible that this may be changed in the future; but if it is not, 
it is to be expected that there will be the gradual crushing out 
of those branches of the trade which have of late been less 
profitable. 


AFTER THE STRIKE, 


RaRELY has the coal industry so readily resumed its normal 
condition after a general rupture, as has been seen in “ the 
briefest strikeon record.” Shortasit was, the dispute was of very 
great extent, and it was long enough to unsettle several contracts. 
Not much trade drifted from Yorkshire to the North, and there 
was considerable disappointmentin other coal districts when it be- 
came known the Yorkshire coalowners were not disposed to fight 
once more the battle for all England. Several of our colliery pro- 
prietors who had reckoned on having to “stand” fora prolonged 
period, burdened themselves with engagements for suppliesof coal, 
which they would no doubt like to put on one side. The men 
are not making any real gain out of their victory. Supplies had 
been laid in so heavily by the general consumers, even by house- 
holders, that the Christmas demand seriously diminished. Thus 
where five and six days were worked, only three and four are 
now being given. The collier’s gain is therefore in less labour, 
but he is at the same time taking less money home. In one or 
two instances, where collieries are exceptionally well employed, 
the full benefit of the 10 per cent. is obtained ; but generally 
there is believed to be much less money paid if wages now than 
prior to the advance being conceded. All talk of the sliding 
scale and Board of Conciliation seems at an end. After the 
conflict, wheu the asperities of heated oratory have passed away, 
appears to outsiders an appropriate time for masters and men to 





reason together and come to some understanding whereby future 
differences may be decided without recourse to the brutal remedy 
of strikes and lock-outs. Yet throughout the West Yorkshire 
coalfield not a voice is raised to counsel the policy of settling 
industrial grievances by common-sense arrangements, 


REVELATIONS IN THE CHAIN AND NAIL TRADES, 


Tue evil results which, “as sparks fly upwards,” follow upon 
the contradiction of plain industrial necessities, is strikingly 
illustrated in the report by Mr. John Burnett, labour corre- 
spondent of the Board of Trade, upon the distressed circum. 
stances of the Staffordshire nail and chain makers, Mr. Burnett 
practically attributes all the evils from which that unfortunate 
population has been shown to suffer to the attempt to compete, 
by a specially antiquated, costly, and disadvantageous variety of 
hand labour, with the most perfect and economical machinery 
and systems of factory labour. In the attempt to make the 
rivalry of hand-made nails still formidable against that of 
the machine-made articles, wages have been cut down to 
starvation levels, and men and women have been forced to work 
for existence under the most brutalising conditions. For the 
cure of this not particularly edifying outcome of our industrial 
advancement Mr. Burnett proposes several remedies. Most 
of these appear to be judicious and practical. He considers that 
the present wasteful household labour and sinall shop system 
should give way to the more economical and more methodical 
factory system. He urges the appointment of a large number 
of factory inspectors, in order that adequate attention may be 
given to the discovery of existing evils; and he seems to favour 
the idea of in some measure restricting the application of female 
labour to the more laborious occupations of nail and chain 
manufacture, 
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In returning to vol. xciii. and to Mr. Willan’s paper on 

non-condensing steam engine trials, reference may be made 

to the very full discussion on the facts and figures given, 
and especially in the discussion by correspondence. It 
turned very much upon cylinder condensation, and upon 
the method adopted by the author and others of calcula- 
ting a standard of efficiency with which to compare the 
work obtained by his engine acting in its various forms 
and with the varying pressures, ranges of expansion 
and speeds. Mr. Willan used Mr. MacFarlane Gray’s 
formula for the units of heat U thermodynamically 
due as work from 1 lb. of steam, namely, U = 
p= ,AcB 

A A+B 
nation of symbols, may be put U = L,T- \T -t, 

i T T+t 





) A - B, which to save expla- 


One result of the use of this formula—which it will be seen 
does not deal only with the steam in the steam engine cylin- 
der, but with the conditions under which the heating of 
the water from ¢ to T took place—was that the simple en- 
gine had apparently the highest etliciency when using most 
steam. Professor Kennedy mentioned another formula 
for the work theoretically possible from a perfect engine 
receiving at the temperature T the same amount of heat 


as Mr. Willan’s, namely, U = (L + A) (= > é ), L and h 


being respectively, latent heat at T, and the heat 
necessary to raise 1lb. of water from ¢ to T. This is 
a very simple formula, but the efficiency of the 
actual engine compared with this as a standard of 
efficiency would be less than by that of Mr. MacFarlane 
Gray ; and it does not appear fair as a standard for a real 
engine, because steam remaining as steam at the end of 
the stroke, or at the moment of exhaust —- cannot 
do so and yet have given to the engine its latent heat as 
food for the performance of work. There is at present no 
satisfactory theoretical standard of efficiency with which 
to compare the efficiency of an engine; and perhaps this 
is not to be wondered at, considering that there is no 
complete theory of the steam engine yet. 

The cylinder condensation and initial condensation were 
dealt with at some length. Mr. Willan’s experiments 
showed that one of the main factors in the cause of con- 
densation is range of temperature in the cylinder, that 
increase of surface seemed to have little effect, that in- 
crease of number of revolutions diminished it, and he 
expressed a belief in Dr. Zeuner’s idea that the cause of 
condensation was the absorption of heat by water remain- 
ing in the cylinder after exhaust. This view was 
strongly combatted by Mr. J. G. Mair, who supports the 
views of Hirn and the late Mr. Hallauer, that it 
was to be attributed to the iron of the cylinder 
walls. Professor Unwin pointed out that Hirn’s views 
were not in accord with Mr. Willan’s experimental 
fact that in his engine at least extra surface did not 
materially increase the condensation, and also showed that 
the mere existence of water in the cylinder would not 
account for initial condensation. The views on this 
subject held by different men of the highest repute in 
this country and on the Continent are at present quite at 
variance, and the only point of agreement between them 
is that there is a very large quantity of cylinder con- 
densation. The views of Mr. B. F. Isherwood, of the 
United States Navy, which were scouted a few years ago, 
are now being recognised as of much importance, and his 
views are repeated in the correspondence. <A paper on 
“Compressed Oil Gas,” by Mr. Arthur Ayres, M.I.C.E., 
follows that of Mr. Willans, with a discussion upon it. 
Among the papers not read but printed in this volume 
are: ‘ eal Carriageways in Sydney,” by Mr. A. C. 


Mountan; on “ Discharges of Circular and Egg-form 
Sewers,” by Mr. W. T. Olive; on “ Machinery for the 
New Steel Works of Terni,” by Mr. H. Savage; on 
“Indian Woods suitable for Engineering Purposes,” by 
Mr. Kunhya Lall; on “Transmission of Power to Great 
Distances by Compressed Air,’ by Professor W. C. 
Unwin; on “The Prevention and Extinction of Fires,” 
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by A. Chatterton ; and on “ Arched Ribs and Voussoir 
Arches,” by H. M. Martin. Thus it will be seen that this 
volume covers a large field in the original papers, and the 
abstractsof papers in foreign periodicals and “Transactions” 
confer upon it an encyclopedic character. The fourth 
volume of the year, which as a frontispiece has an excellent 
Goupil-gravure portrait of the late Mr. Thomas Elliott 
Harrison, past-president, fully supports the high and com- 
prehensive character of those already dealt with. It 
comprises, in a paper by Mr. E. B. Ellington and the dis- 
cussion thereon, the latest practice in the distribution of 
hydraulic power; on the effect of temperature on railway 
axles, as shown by Mr. Thos. Andrews, F.R.S.; on the 
effect of rolling and of wire-drawing upon mild steels, 
which is dealt with in a paper by Mr. H. Allen; on rail- 
way “ig IR in the prairies of British North America, 
by Mr. R. J. Money; on pumping machinery in the Fen- 
land and Trent side, by Mr. L. Gibbs ; on the varieties of 
clay and their distinguishing qualities for making good 
puddle, by Mr. W. Gallon, These papers are followed by 
the abstracts. The four volumes contain 2201 pages 
and a large number of plates and engravings, the whole 
being got up in the best known styles of typography and 
lithography. 


Force and Energy: A Theory of Dynamics. By Grant ALLEN, 
London ; Longmans, Green, and Co. 1888. 

Mr. Grant ALLEN’s book comes upon us as a surprise. 
His reputation as an author has been won in a very dif- 
ferent branch of literature. We must not assume, however, 
that he is therefore unqualified to write on the recondite 
subjects with which he deals. Force and energy are not the 
particular pet of any class or type of man; and it 
may indeed be said that no one is competent to frame a 
theory of the universe who is not endowed with very con- 
siderable powersof imagination. All such theoriesresemble 
in their essence works of fiction. The best novel will, after 
all is said be written by him who possesses the most vivid 
imagination, combined with the greatest power of consistent 
thought. It is because Sir William Thomson is imagina- 
tive that he and his theories have attained the high posi- 
tion they hold. Nothing more speculative, perhaps, has 
ever been produced than his theory of vortices, while 
his paper on the sun reads like a fairy tale. Professor 
Tyndall long since wrote on the scientific uses of the 
imagination. Mr. Grant Allen is unusually well qualified 
in many respects for the work he has undertaken, and we 
cannot agree with him that his book needs an apology for 
its publication. In a long preface he explains how the 
eck came to be given to the world. Mr. Clodd has 
written and published an extremely dogmatic work, 
“The Story of the Creation.” Throughout he gives 
his beliefs as things which are known—a very unwise 
course for any scientific writer to adopt. In his book 
Mr. Clodd has incorporated, in a crude way, Mr. 
Allen’s theory. Mr. Allen showed Mr. Clodd a manu- 
script which he had no intention of publishing. Mr. 
Clodd announced his intention of utilising it. “ Much 
alarmed,” Mr. Allen writes, “I endeavoured to dissuade 
him from so rash a course, seeing that, like myself, he was 
no physicist ; but so great was his confidence in the truth 
of the theory that my protests fell flat upon unwilling 
ears.” As Mr. Allen anticipated, Mr. Clodd’s critics fell 
foul of the theory. “Criticism was levelled at the neces- 
sarily brief and bald abstract he had given of what I may 
venture to call our joint opinion; I thought it only proper, 
in justice to him that the theory as a whole, should be put 
in evidence for the jury of experts to examine and decide 
upon.” That is the cause of the book before us. 

This book is written with extreme lucidity, and a total 
absence of mathematical formule, which are, indeed, 
wholly unnecessary, because it deals not quantitively but 
qualitatively with the subject. The theory is ingenious, 
and is ingeniously worked out. It is very difficult to 
compress even the outlines of the theory into reasonable 
space, as will be readily understood when we say that an 
octavo volume of 161 pages is very tersely written. 
Briefly, the theory comes to this: Every conceivable form 
of matter is endowed with the faculty of attraction. 
Powers are of two kinds—Forces and Energies. A Force 
is that which initiates or accelerates aggregated motion ; 
an Energy is a power which resists or retards aggregate 
motion, while it initiates or accelerates separative motion, 
consequently separation is the cause of all manifestations of 
energy. Thus, if weseparateastone from the earth by raising 
it up, we at once endow the stone and the earth with poten- 
tial energy, which may become kinetic. This, it will be 
seen, is the same thing as saying that all energy is due to 
attraction of some kind. This view Mr. Grant Allen 
works out very ingeniously; and if we once concede that 
such a thing as attraction can be exerted by matter, it is 
not easy to prove that Mr. Grant Allen is wrong in his 
thesis, This is the crucial point. If it can be shown that 
attraction, such, for example, as that of gravitation, is 
inherent in matter, his views are not only plausible, 
but for certain cases irrefutable. Thus, for example, it 
is certain that the energy of a stone raised from the 
ground is due to its separation from the earth. If, 
on the other hand, it can be shown that what we 
call attraction is due to some agency exterior to the 
stone and the earth, then it is certainly straining 
words to say that separation is the sole cause of energy. 
Now the doctrine of the conservation of energy is virtually 
fatal to the theory of intrinsic attraction; and Newton 
himself, writing long before the theory of the conserva- 
tion of energy was aught but a nebulous vision, strongly 
opposes the notion that any mass of matter can exert any 
intrinsic influence on another body ata distance. Writing 
to Bentley he says, “That gravity should be innate, 
inherent, and essential to matter, so that one body may 
act on another at adistance through a vacuum without 
the mediation of anything else, by and through which 
their action and force may be conveyed from one to 
another, is to me so great an absurdity that I believe 
no man who has in philosophical matters a compe- 
tent faculty of thinking, can ever fall into it.” 





Faraday, lecturing at the Royal Institution, said, “ For 
my own part, many considerations urge my mind towards 
the idea of a cause of gravity which is not resident in the 
particles of matter merely, but constantly in them and in 
all space.” But besides such negative objections, as we 
may term them, to the theory of inherent attractive force, 
we have positive evidence. It is a fundamental principle 
of physics that matter cannot originate motion of itself. 
Let it, however, be supposed that two bodies at rest 
relatively to each other are left free to move, and both 
endowed with inherent powers of attraction; they will 
approach each other with an accelerated velocity, and 
so will set up kinetic energy. They will ultimately 
collide, and the result of the collision will be the production 
of heat energy which can never subsequently be lost. 
Consequently, the masses of matter will of themselves 
have created energy, and in creating it they will have lost 
nothing that they originally possessed, because they will, 
after the operation is over, be as competent as ever to 
exert a force of attraction. But such a proposition is 
opposed root and branch to the theory of the conservation 
of energy. If it is argued that the energy was a result 
of the separation of the bodies, then it is clear that it is 
not due to the bodies, but to the separation ; and this is 
in a sense Mr. Grant Allen’s view. But it isclear that we 
are not any nearer an adequate conception of what the 
energy expended in separating the bodies is expended on. 
If, however, we believe that what is known as attraction 
is due to some agent exterior to matter, but competent to 
act on it, then we have an explanation of phenomena which 
is consistent with the law of the conservation of energy, 
the work done during separation being expended on this 
agent, and the work given out when they fall together 
being expended by the agent causing the phenomena of 
attraction. That physicists tacitly hold somewhat similar 
views to this is shown by the common thesis that if the 
earth, let us say, fell into the sun, there would be an 
enormous development of heat as a result of the collision, 
and that the sun would be so much hotter than before. 
Such a theory can only be based on the idea that the force 
of attraction is due to something external to matter. 
For if the sun drew the earth in to it of its own proper 
action, it is clear that it must do work on the earth in 
accelerating it, which work would be the precise 
equivalent of the kinetic energy which the collision 
of the earth with the sun would restore to it. 
During the whole time the earth was falling into 
the sun, the sun would be cooled by the conversion 
of its heat into kinetic energy imparted to the earth, 
and the collision would only just restore this heat. If, 
however, the earth were driven in upon the sun by an 
exterior agent, then the sun would not lose heat during 
the earth’s fall, and would gain all that was represented 
by the kinetic energy of our planet just as an armour- 
plate is heated when a shot strikes it. 

Mr. Grant Allen’s theory renders the dissipation of 
energy indispensable, and he says, “In every case the 
ether is the final gainer of energy, and every motion is 
only an incident which ultimately effects the transfer of 
energies—-?.e , separation—from matter to ether. 

Motion is the redistribution of separations.” 

It is, as we have said, impossible to give our readers 
anything like a complete idea of what this book contains. 
The weak point lies, as we have endeavoured to show, in 
the thesis, “ All particles possess the power of attracting 
one another, or otherwise of setting up mutually aggre- 
gate motion, unless prevented by some other power of an 
opposite nature ;” and in a footnote on page 6 he writes, 
“The term ‘to attract’ must be strictly accepted in the 
sense of actually setting up aggregate motion, not merely 
in the tendency to such motion. The tendency always 
subsists in spite of counteracting causes, and is imme- 
diately actualised on their removal.” Newton would have 
flatly rejected Mr. Grant Allen’s teaching ; but there are 
a great many philosophers in the present day who hold 
themselves to be wiser than Newton. We can safely 
assure our readers, whatever view they may take, 
that they will find Mr. Allen’s book pleasant and profit- 
able reading, which is very much more than can be said 
of most theories of the universe. 








TENDERS. 


BASFORD RURAL SANITARY AUTHORITY. 
THE following tenders have been received for the works of water 
supply for the parish of Kirkby-in-Ashfield, Nottingham; Mr. Geo. 
Hodson, M.I.C.E., F.G.S., Loughborough, engineer :— 





Contract No. 1. 
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D. Barry, Radcliffe-on-Trent .. Gist Be eas, iene 
Evans and Woodcock, Nottingha: 
A. Raynor, Nottingham 
T. Smart, Nottingham... 
J. F. Price, Nottingham 
H. Vickers, Nottingham 
L. Foster, Radcliffe .. 
J. Dickson, St Albans.. 
Holme and King, Liverpool 
J. Tomlinson, Derby .. .. 
Josiah Dale, Northwich .. 
Charles Green, Rotherham.. 
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Contract No, 2. 


J. and S. Roberts, West Bromwich os <6 “ae ca SURO 6 
Cochrane and Cv., West Bromwich ie aes ae ae 5 a ee 
Sylvester and Co., Newcastle, Staffordshire .. .. 2252 17 10 
H. Hopkinson, Nottingham .. .. .. .. .. .. 2185 1 2 
Staveley Iron Company, Chesterfield .. .. .. .. 2112 1 7 
Oakes and Co., Alfreton .. .. .. 2 os 20385 4 8 
Stanton Iron Company, Alfreton .. .. .. .. .. 200212 6 
Butterley Ironworks Company, Alfreton .. .. .. 198718 0 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—George Parsons, chief engineer, 
to the Champion, to date December 4th; Quentin W. King, engi- 
neer, to the Partridge, to date December 12th; John W. Booth, 
assistant engineer, John A. Vaughan, acting assistant engineer, 
and William R. Lawton—probationary—to the Champion, to date 
December 4th; and Harold E. H. Ash, assistant engineer, to the 
Severn, to date November 27th, 





SIEGE ARTILLERY AND QUICK-FIRING GUNS 
FOR LAND SERVICE. 


For some time it has been practically admitted, both 
by naval and military experts, that in the struggle for 
superiority between the power of guns and the resistance 
of armour or bomb-proof shelter, the gun has come off 
victorious; and the effort to increase the thickness of 
armour-plates on a ship’s side or turrets, or to construct a 
casemated battery on shore, so as absolutely to preclude 
all possibility of their being pierced or destroyed by the 
fire of heavy guns, has been abandoned as an insoluble 
problem. Hence, although a certain amount of depend- 
ence will be placed as heretofore in armour-plates and 
bomb-proof casemates, still there will always be a strong 
element of probability that a well directed projectile of 
colossal dimensions, and possessing irresistible force, may 
find its way into a vessel or fort, and sink the one or 
shatter into fragments the other. This truth was 
rendered painfully apparent at Alexandria in 1882. 
Where one of our monster projectiles got a fair 
blow at any Egyptian structure, however massive, 
blocks of solid granite were reluced to an impalpable 
powder. On board ship, however, the peculiar configura- 
tion of the armour plates, more especially over the turrets 
and barbettes, the rolling and pitching of the vessel, all 
add to the difficulty which is experienced by the enemy 
in executing a well-directed shot, and these conditions 
give increased security to the crew. The sea fort has, too, 
protective features, which prevent heavily-armed ircn- 
clads from developing the full destructive capabilities of 
their guns. It is seldom built in such a salient position 
as to be approachable, at battering ranges, by anything 
more powerful than a cruiser of light draught, owing to 
the shoaling of water near the beach; and places with 
shallow seas around them are usually selected for fortresses 
unprotected with iron plating. Weare glad also to ob- 
serve that the hints we have thrown out from time to time 
in Tue EneiveEEr, as to the suicidal policy of retaining 
open emplacements, have not been without effect. 
At present the Royal Engineers are busily occupied, at 
the principal fortresses of the United Kingdom, in con- 
verting the “death traps” hitherto existing in most of the 
batteries upon sea faces to sunken gun-pits, from 7ft. to 
8ft. in depth, in which ample cover is secured for the gun 
detachment, who are only exposed whilst sponging and 
ramming home. The simple expedient of raising the gun 
and traversing platform upon a circular granite bed so as 
to afford a sunken way all around, and a solid concrete 
face, built in a semicircular form, with shelter recesses 
for the men to retreat into, has given this great additional 
security. We append a drawing, Fig. 1, showing how this 
sunken way is contrived, as fitted for a 10in. R.M.L. gun 
and traversing platform. The gun-pits now in course of 
construction afford still more complete protection. We 
would venture here to digress for a moment to point out 
a deduction which will naturally be drawn from a con- 
sideration of the facts now enumerated, viz., that it is of 
the utmost importance for an attacking naval force to be 
provided with vessels of light draught armed with 
weapons of the longest range. 

But to proceed. Although, however, the superiority of 
gun power over the resistance afforded by armour plates, 
or bomb-proof cover, is seen, as we have endeavoured to 
show, in the relations between naval and coast warfare, 
this divergence is intensified tenfold under conditions of 
the attack and defence of inland positions. Here the 
perfection of high angle fire from long range guns, and 
latterly the application of effective shrapnel to such fire, 
has entirely destroyed the balance of power between the 
attacking and defending parties. “It is possible to make 
open implacements,” and even open gun pits, “in the 
long run perfectly untenable, and furthermore to destroy 
those parts of the fortification which should retain 
their inviolability up to the last stages of the defence. 
- . . . .” We are now quoting from an invalu- 
able paper on the subject of “Quick-firing Guns for 
Land Service” which appears in the September number 
of the “Proceedings” of the Royal Artillery Institution, 
being a translation from the German. his paper 
deserves the most careful consideration, and we can 
strongly recommend a perusal of it to those who are in- 
terested in the present changed conditions of fortress 
defence. The writer dwells upon the absolute necessity 
of keeping fortified objective points as small and insig- 
nificant as possible, and covering them in securely with 
bomb-proofs. This, of course, could only be carried out | 
in an effectual manner by placing them beneath Griison 
cupolas or some such armoured shields. He would alto- 
gether eliminate such obsolete appendages as blindages, 
elaborate casemates, and traverses, and would depend 
entirely upon the effect of the fire of artillery and quick- 
firing guns for frustrating an attempt to attack 
assailable points. He draws an important distinc- 
tion between machine guns proper or mitrailleuses 
and quick-firing guns. The former he designates as 
those which have a calibre approximating to that of 
a rifle, and he considers that their employment will 
be very much restricted in fortress warfare, being 
confined to sweeping the immediate foreground within 
range of infantry fire. We do not entirely coincide in 
the writer’s views when he speaks of the value of such 
machine gun fire and that of musketry interms which would 
apparently regard them as an equivalent of one another. 
His previous argument,as to the necessity of small objective 
points, would tell powerfully against the value of musketry 
fire, entailing the construction of extensive cover; on the 
other hand, a Maxim gun with two men would find 
ample room beneath a mere “conning tower,” and would 
perform the work of twenty infantrymen. The quick- 
firing gun is defined as that class of weapon of this nature 
having a calibre which will admit of the employment of 
shrapnel shell. The smallest possible calibre to which an 
effective shrapnel can be applied is 1‘86in., hence no quick- 
firing gun can have a smaller bore than this. He disposes 
entirely of the notion that a mobile quick-firing gun can 
be made as effective as an ordinary field gun. Both 
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ENGLISH AND RUSSIAN SIEGE ARTILLERY. 


riG.t. 
10-INCH R.M.L GUN WITH “SUNKEN Way” 
EMPLACEMENT. 







FIG .4. 

SHELL, R.M.L. SHRAPNEL, 6 INCH HOWITZER. 
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TYPE OF GUNS OF THE RUSSIAN SIECE TRAIN 


FIG.5, 4.2.1NCH R.BL. GUN. Scace 
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weapons are thrown out of position by the shock | necessity for laying between each discharge would be 
of recoil, and with either of these, laying afresh is neces- | obviated. This isa very important point to have esta- 
sary between each discharge owing to the disturbance of | blished. It is clear, from the arguments adduced in this 
the piece; this process would, therefore, neutralise all | paper, that powerful quick-firing guns of long range, when 
benefit derived by the extra rapidity possible in working. | fired from suitable fixed mountings in fortresses, may be 
The field gun, to correspond with the quick-firing gun in | assumed to restore the balance of power, which the per- 
weight, would have a larger calibre and a heavier pro- | fection of curved fire from guns and howitzers, and the 
jectile. The extra weight of projectile would balance the | adaptability of shrapnel to curved fire, as opposed to for- 
extra speed in loading, and produce an equal “ fire effect.” | tress resistance, have disturbed. 

Quick-firing guns can, however, “develope superior Such being the case, it is incomprehensible how the 





advantages over field guns in fortresses, for sweeping the | authorities at the War-office have been so slow to perceive 
advanced ground, provided they are fired from previously | the urgent necessity for providing the land fronts of our 
prepared fixed mountings.” Under such circumstances | fortified positions with a proportion of 
the recoil would be absorbed in the mounting, and the | The sea-faces and coast batteries have 


quick-firing guns. | 
been considered, it 


The Engineer 


is true, and such forts as the Horse Sand and No Man’s 
at Spithead are now being specially prepared for three 
and six-pounder Hotchkiss fixed mountings. We under- 
stand that twenty are to be placed in each fort. But our 
land forts have been neglected altogether, or they are 
provided with obsolete 7in. Armstrong or sixty-four- 
pounder converted guns. 

Yet, singular to say, although no improvements have 
been wrought in the arrangement for the defence of 
positions, an entire revolution has been effected in the 
constitution of the siege train. The 4in. and 5in. breech- 


loading steel guns have been approved for use as siege 
artillery, and special carriages of most ingenious character 
have been constructed for them. Drawings of the 5in. 
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steel gun, and of the siege carriage which is applicable 
to both natures of weapon, are appended herewith— 
Figs. 2 and 3. 

The carriage is constructed to allow of the gun being 
fired over a 6ft. parapet, at angles ranging from 5 deg. 
depression to 25 deg. elevation. This last, with the 5in. 
gun, would give an effective range of 10,000 yards. The 
carriage is fitted with an hydraulic buffer in tension, recoil 
of carriage 5ft. The buffer also serves to attach the car- 
riage to a central pivot plate, which is bolted to a double- 
decked platform. The carriage consists of two steel 
lattice-girder brackets, a solid steel axletree, which is 
formed with a ring in the centre for the hydraulic buffer 
to pass through; and the elevating gear consists of a 
worm spindle worked by a hand wheel a, transmitting 
motion through a worm wheel and spur pinion to an arc b. 
The Pa seg buffer consists of a steel cylinder, with 
wrought iron caps, and a piston and rod of steel. A trun- 
nion ring fits round the cylinder and works in metal bear- 
ings in the axletree ring, to admit of the buffer being 
placed either in the firing or travelling position. 

The 5in. steel gun has a muzzle velocity of 1800 foot- 
seconds, and a projectile weighing 501b., which, with a 
charge of 16 lb. of powder, penetrates 6'9in. into armour 
plates at 1000 yards. 

In conjunction with these two weapons, the 6°3in. and 
the 8in., muzzle-loading polygroove rifled howitzers are 
employed as units of the siege train. They are very 
powerful weapons, and the last-mentioned, which is of 
steel, throws a projectile weighing 180 lb. to a distance of 
6300 yards with an elevation of 30deg, 24 min. For this 
weapon a peculiar shrapnel has recently been invented, 
although this has hitherto been a projectile barred for 
service with high-angle fire, because it has been found 
that practically, when an ordinary shrapnel falls at a very 
steep angle of descent, the bullets amaely tumble down by 
gravity when the shell bursts. The projectile under con- 
sideration, a drawing of which is attached—Fig. 4—is of 
the ordinary type of studless shell with a burster in the 
base, and is made of cast steel; but the chamber for the 
burster is increased in size, to enable a large bursting 
charge to be used, so as to increase the velocity of the 
bullets when — forward as the shell opens. It is 
said to be very effective in its action. 

Before closing our remarks upon British siege artillery 
we would say a word or two upon Russian siege artillery 
as compared with it. The most important Russian 
artillery pieces of position are as follows :—The 42in. and 
the Gin. steel guns. Drawings of both are appended 
herewith (Fig. 5). The Gin. gun is for distant bombard- 
ment. It has an inner steel tube, and steel hoops 
enveloping the breech. There are two cylindrical 
chambers, one for the cartridge, the other for the pro- 
jectile, connected by a neck where the rifling begins. It 
fires common, shrapnel, and steel shell. The other gun 
has similar characteristics. The carriage for the larger 
weapon is seen in Fig. 6. It fires over a 5ft. 1lin. parapet, 
and an elevation of 40 deg. and a depression of 8 deg. 
can be given. The 8in. screw steel R.B.L. gun is a 
ve It is for firing against earthworks, with 
shells containing a large bursting charge. This gun has 
two essential parts, the inner soke and the body of the 
gun proper. The tube is solid, but the body of the gun 
is in two parts, breech and chase. Both are powerfully 
hooped. In putting this gun together after a journey, 
the breech is first placed on the carriage, and the chase 
then raised to the same level, and the two are screwed 
together. The inner tube is then inserted, and the whole 
carefully connected by clamping screws. It takes 
twenty men three hours to perform this. Drawing Fig. 7 
represents the gun; the carriage is similar to that 
used for the 9in. coast gun, drawings of which have 
already appeared in our columns. It is capable of elevation 
up to 40 deg. Another important unit of the siege 
train is the 6in. rifled steel howitzer, of which Fig. 8 is a 
drawing, showing it in the travelling position on its car- 
riage. Elevation to 75 deg. can be given with this car- 
riage, and 5 deg. depression. These descriptions and 
sketches are taken from Captain C. & Court’s valuable 
paper upon Russian artillery, to which we have already 
drawn attention. 

Two facts cannot fail to attract our notice in regard to 
the several powers of the two siege trains. One is that 
the Russian pieces are of considerably longer range, as 
we have nothing to compare to the 8in. screw gun, which, 
with an elevation of 40 deg., should throw its projectile a 
distance of 12,000 a whereas an Sin. howitzer can 
only cover 6000 yards. The lighter siege guns are also of 
larger calibre than the corresponding weapons in our 
train, and consequently throw a heavier projectile. We 
observe, too, that greater elevation is possible with the 
Russian gun carriages than can be obtained with our 
own. The breech-loading of howitzers is, however, an 
unimportant feature. With so short a weapon, and one 
that will always be employed behind a high parapet, it 
matters little whether it is tar Be at the muzzle or breech. 
But if the 8in. serew gun proves to be a success, it will 
be an enormous element of strength to Russian siege 
artillery. The construction of our new siege carriage is 
vastly superior to that of Russian make. 

Finally, we would again urge upon the attention of the 
artillery branch at the War-office the necessity for an 
armament of quick-firing guns of great power, for the 
perpen of sweeping the approaches to our fortresses on 
and fronts. We have renovated the siege train, why not 
renovate siege defences ? 








THE EXISTENCE OF WaTER under Altrincham in sufficient 
quantity to be of practical value has at last been proved by the 
sinking of a well at the ‘‘ Royal” brewery of Messrs, Richardson 
and Goodall. Mr. E. Timmins, of the Bridgewater Foundry, 
Runcorn, has sunk an artesian well at the brewery, and it appears 
the well is capable of yielding more than two million gallons per 
week. The analysis is as follows:—Total solid matter per gallon at 
212ft., 81°60 grains; combined chlorine, 2°00; as common salt, 
3°29; total hardness, 12deg.; sulphate of lime, 10°37 grains, The 
analyst remarks :—‘‘ The above water is of very good quality for a 
first sample, and bids fair to be a very first-class water. The 


STEEL SLEEPERS FOR INDIAN STATE RAILWAYS. 
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CONTRACTS OPEN. 


INDIAN STATE RAILWAYS—NORTH-WESTERN RAILWAY. | 
TRANSVERSE STEEL SLEEPERS AND KEYS FOR 75 ks. | 
VIGNOLES STEEL RAILS. 


THE work required under this specification consists of the manu- | 
facture, supply, and delivery, at one or more of the ports named 
in the conditions and tender, of 277,200 transverse steel sleepers | 
for 75 lb. Vignoles steel rails, 610,000 steel keys for same, weighing | 
21b. per pair. The sleepers are shown on the engraving above ; | 
the drawing can be seen and copied at the office of the Director- 
General of Stores, India-office, and which is to be accurately 
worked to. Each sleeper is to consist of one transverse steel 
sleeper with two steel keys, and 10 per cent. of steel keys must be 
supplied over and above the net quantity required for the number 
of sleepers ordered. The total weight of the sleepers and keys is 
about 14,850 tons and 272} tons poe ager, All the steel used 
for the work under this contract must also be of such a strength 
and quality that it shall be equal to a tensional strain of between 
twenty-six and thirty-one tons per square inch, with a contraction 
of 40 per cent. of the tested area at the point of fracture. The 
sleepers are to be pressed or stamped, when red hot, out of plates 
or bars of such thickness that each sleeper, when finished to the 
dimensions given on the drawings, shall not weigh less than 120 Ib. | 
The dies must be of such a form that an exact cant of 1 in 20 is | 
given to the railseats. Any burrs which may remain on the plates 
after punching and pressing are to be carefully removed. The 
keys are to be clean forgings neatly finished off, and made accu- 
rately to the sizes shown on the drawing. They must weigh 2!b. 
per pair. They must be well rounded off at the points with emery 
grinders or other tools, to allow of their entering the clips of the 
sleepers easily. Payment will not be made for any weight in the 
sleeper above that stated in the preceding clause, and the actual 
weight only will be paid for if the work is under such weight, the 
option of rejecting such work resting with the consulting engineer. 

hree per cent. of the sleepers wiil be weighed separately day by 
day, and any which fall below 116 1b. in weight will be rejected, 
and all such means as the consulting engineer may think necessary 
to insure the rejection of such light sleepers are to be taken by the 
contractor without charge to the company, and asa part of his 
contract. Sleepers will be accepted if over the specified weight, 
provided the thickness is not so increased as to interfere with the 
tit of the keys. The sleepers are to be pressed out of plates of the | 
following dimensions, viz. :—9ft. long by lft. 14in. wide ; the plates | 
in the middle must be jin. thick for a width of 4}in., tapering to 
the edges to }in., approximately. The thickness on each side of 
the parallel piece in the centre shall be such as will bring up the 
sleeper to the weight above specified, namely, 1201b. The sleepers 
are to have a corrugation pressed up behind each clip, as shown on the 
drawing. Contractors are requested to ascertain if the corrugation of 
the clips be a patent or not. If it be one, they may either tender 
for the sleepers, omitting the corrugation of the clips, or give alter- 
native tenders, one with and one without the corrugation, which is 
not considered important. Two sleepers in every hundred must be 
tested as follows: One clip at each end of the sleeper must be 
knocked down into its place, and the other clips must be doubled 
back on to the sleeper without breaking off. As many of the 
sleepers as the consulting engineer may think necessary must be 
daily keyed up with two 30ft. lengths of 75 lb. steel rails so as to 
form a portion of a complete road, which must be accurate to 
gauge, and in all other respects satisfactory to the consulting en- 
gineer. Should these rails, when thus keyed up, exceed the cor- 
rect gauge of road by more than jin., or be in the smallest degree 
below the gauge, all sleepers or fastenings which in the opinion of 
the consulting engineer are represented by the inaccurate articles 
used for the above piece of road will be rejected. A standard 
section cf the above rails will be supplied to the contractor, who 
must obtain the rails at his own expense. 

Deliveries to commence on the 15th February, 1889. Tenders 
to be addressed to the Secretary of State for India in Council, with 
the words, ‘‘Tenders for sleepers,” on the envelope, and must be 
delivered at the India-office before 2 p.m., Tuesday, 4th December. 














ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—A meet- 
ing of the above club was held on Wednesday, 14th inst., at the 
Durham College of Physical Science, when a paper was read by 
Mr. F. C. Preston on ‘‘ Hydraulic Machinery,” which he illustrated 
with numerous diagrams. The author first described what he 
called self-contained machines, such as the — jack, punching- 
bears, &c., and pointed out their great efficiency: that of the 
hydraulic javk he found, by actual experiment, to be nearly 90 per 
cent., whilst that of the screw jack was under 40 per cent. Me 
then went on to describe the pumps, accumulator, intensifier, 
cranes, and lifts, such as are usually met with in an hydraulic 
system. Canal lifts, such as those of the river Weaver, in Cheshire, 
and Canal du Centre, Belgium, were next touched upon. The 
lecture terminated with a description of the different types of 
hydraulic engines and some of Mr. Tweddel’s tools, notably his 
fixed and portable hydraulic rivetters, Referring to diagrams 
taken from these rivetters, it was shown how the kinetic energy, 
due to the flowing water and falling accumulator weight, is utilised 
in closing the rivet. It was announced during the evening that, 
through the instrumentality of Professor Garnett, the college 
council had nted the club the use of a room in the college in 
which to hold their meetings, and a vote of thanks was unanimously 
passed for this courteous act. In reply, the Professor welcomed 
the club on behalf of the council. On the 17th inst., the club visited 








residue is principally of calcareous salts,” 


the a machinery in connection with the swing bridge over 
the Tyne at Newcastle. 


ILLUSTRATIONS OF THE USE OF THEORY IN 
THE WORK OF THE ENGINEER. 


By Proressor Unwin, F.R.S. 
(Continued from page 429.) 


Collapse of flues.—As an interesting example of right and wrong 
ways of theorising, I will refer to the question of the strength of 
boiler flues, which not only is constantly causing discussion, but 
has recently been dealt with in an interesting way by Mr. Long- 
ridge.1 Many years ago, boilers in L hire were ly 
built with flues 2ft. 6in. to 3ft. in diameter, and 24ft. to 36ft. in 
length. Almost invariably they were gin. thick. Such flues were 
built without any theory as to their strength of any kind, and as 
steam pressures increased it is not surprising that some of them 
gave way, causing an “oo They failed ina remarkable and 
very interesting way. ey crumpled up into a regular loved 
figure in cross section, and this special and characteristic kind of 
failure was called collapse. My old chief, Sir W. Fairbairn, under- 
took an experimental inquiry into the strength of such flues, with 
a view of preventing boiler explosions. A large number of experi- 
ments were made on tubes, all of which collapsed in the character- 
istic way. The results were remarkably consistent, and an empi- 
rical formula was deduced, well known as Fairbairn’s formula— 


19 
a oe ene 
= ql) 
m7 c 
= 9,672, — 2 
672,000 Ta (2) 
If we take a factor of safety of four, which is enough for boilers 
with a statical load, this gives 
Working pressure = 2,400,000 £ : 
t 





Collapsing pressure = 9,672,000 . 


Approximately 


(3) 


in round numbers. About Fairbairn’s experiments, just note that 
they were all made on tubes which actually collapsed, and nearly 
all were made on extremely thin tubes. 

Many years afterwards some inspector of the Board of Trade set 
to work to correct Fairbairn’s approximate formula. He noticed 
that Fairbairn passed from the formula witb the index 2°19 to the 
formula with the index 2, by a mathematically illegitimate process, 
which was quite true. But his remedy was a great deal worse than 
the disease. For convenience he struck to the wrong index 2, and 
corrected the other constant. As a result he produced the 
formula— 

Working pressure = 900,000 


12 
a 4 

(¢ + 12)d (4) 
Now, no doubt if we wanted the collapsing pressure of tubes 0°08in. 
thick, the Board of Trade rule would be more correct than Fair- 
bairn’s approximate rule (3). But we never do want that. We 
want the collapsing pressure of tubes about five times as thick. 
For the thicker tubes the Board of Trade rule is totally wrong, 
and indeed the mode in which it is obtained is mathematically far 
less legitimate than Fairbairn’s. The error has been often pointed 
out, but it is very difficult to kill a blunder, and this totally inde- 
fensible. Board of Trade rule crops up again as lively as ever in 
Mr. Longridge’s paper. I shall not take any trouble in referring 
to it again. 

Returning to Fairbairn’s formula, it is obvious it will give for 
very short flues an enormous collapsing pressure. Now, no one 
ever saw a very short flue which had collapsed, and for a very good 
reason. Before the pressure is reached at which collapse occurs 
something else happens. The flue has generally a longitudinal 
rivetted joint, and when a certain pressure is reached, either the 
rivets, or more probably the joint, crushes out of form, and lets the 
water through. No engineer would like, I think, on a single 
rivetted joint, to have a working pressure greater than 12,000 lb.? 
per square inch on the net section of metal, which comes to about 
6000 lb. per square inch on the gross section before the holes are 
punched. We can determine, therefore, the pressure at which 
collapse will practically cease, and a totally different mode of 
giving way will enter in. For short flues the working pressure 
must not exceed— 


(5) 


Now, in the next stage in the collapse problem I may take some 
credit for myself; I had originally assisted Fairbairn in the collapse 
experiments, and I recurred to them again and again, with a view 
of accounting rationally for the singular form of the colla for- 
mula, Obviously enough, giving way by collapse is related to the 
mode of giving way of long thin columns. But it was long before 
I discovered how the collapse formula and the long column formula 
were related. At last J noticed that the number of segments into 
which a tube collapsed followed a perfectly simple law. It 
depended only on the ratio of diameter to length. Assuming the 
experimentally ascertained number of collapse segments, and using 
then the pillar formula, I got by a rational process a formula for 
collapse which is very nearly identical with Fairbairn’s.* Now, my 
formula fits such experimental and practical data as we have a trifle 
better than Fairbairn’s, But I don’t attach much importance to 
that. A point of more importance arises out of the fact that we 
have reached a true conception of how collapse occurs. It was 
obvious that any formula of Fairbairn’s form must be mis- 
applicable, not only to very short flues, but also to very long ones. 
It leads to the result that a very long flue has no collapsing 
pressure at all, which is nonsense. The collapsing pressure depends 
on the number of segments into which a flue collapses. A flue 


Working pressure = 12,000 4 sm See 





1 “The Safe ge | Pressure for Cylindrical Furnaces and Flues,” by 
Michael Longridge, M.L.C.E. Tae Encinesr, September 21st, 1888. 

2 Probably even this pressure is too high. 

3 The “ Resistance of Boiler Flues to Collapse,” Proc. Inst. of Civil Engi- 
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cannot collapse into less than four segments, When the length is 
reached at which the influence of the ends so far vanishes that the 
flue colla into four segments, the minimum collapsing pressure 
is reached. Beyond that length all flues of the same diameter and 
thickness are of equal strength, just as in the case of very short 
flues. We can exhibit these results by a diagram. Suppose we 
take a flue 30in. diameter and gin. thick, then p and / are the 
remaining variables. Plotting the collapsing pressures for different 
lengths, we get the curve shown in Plate, and marked “collapse.” 
For flues so short that crushing begins before collapse, the strength 
is independent of the length, and the crushing pressure for such 
flues is given by the horizontal line which is marked “ crushing.” 
For a ratio of length to diameter, not yet very well determined, 
but generally beyond ordinary practical limits, the strength again 
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becomes independent of the length. This point is taken at M on 
the diagram. For greater lengths the strength is given by the 
horizontal through M. 

Recently, Mr. Michael Longridge, whose experience with boilers 
is enormous, has attempted to find a practical solution of the 
collapse problem in quite a new way. He has tabulated the 
dimensions and working pressure of the flues of no less than 8000 
actual boilers. Classifying the flues into groups, with small 
variation of dimension, he has found the value of c in Fairbairn’s 
formula, and tabulated these values in order of diameter and 
length. If fiues of all dimensions were really constructed to e 
with Fairbairn’s formula with a constant factor of safety, the 
values so found ought to be constant; actually, they are very far 
from being so. Excluding one or two cases, however, in flues over 
20ft. in length, the variation of the constant in Mr. Longridge’s 
table is not very great. There are flues actually working, 36ft. 
long, which give the same constant as flues 13ft. long, which so 
far confirms the application of Fairbairn’s formula to long flues 
With flues less than 18ft. long, as we might expect, the constant 
deduced from actual fiues differs greatly from the constant 
for long flues, and that for two reasons. In the first place, 
it would be practically impossible to make short flues thin 
enough to agree with Fairbairn’s formula. Hence, even if that 
formula applied, we should find short flues made with an excessive 
factor of safety merely for practical convenience; but, as we have 
seen, Fairbairn’s formula does not apply to very short flues. 
Another rule comes in requiring a greater thickness. If, as is no 
doubt true, we may assume that the thickness of Mr. Longridge’s 
flues did not greatly differ, then it can be shown that his numbers 
for flues from 5ft. to 10ft. in length agree as well with the formula 
for short flues—5—I have given as with any other which can be 
proposed. There are erratic exceptions in Mr. Longridge’s table, 
showing that some flues are working with an exceptionally large 
factor of safety, but there is no consistent variation in the con- 
stant, either for change of diameter or change of the length.4 So 
far, then, Mr. Longridge’s table is perfectly consistent with the adop- 
tion of Fairbairn’s rule for long flues, and the crushing rule for short 
flues, and itis a very interesting and valuable table, for it enables us 
to determine the limiting values of the constants which have 
been found safe in practical working, though, of course, it gives 
no direct information as to the real crushing or collapsing pressure 
of the flues. Mr. Longridge has, however, taken another way of 
dealing with his results, which seems to me much less satisfactory. 
Without stopping to consider whether all flues fail in the same 
way, or can possibly be designed by a simple rule, he has attempted 
to find an empirical rule applicable to all cases. His table con- 
tains records of flues from 3ft. to 36ft. in length, and from 14in. to 
50in. in diameter ; and he tries to find a single rule fitting this 
enormous range of cases. Even in doing so, his method is extremely 
unsatisfactory, for his formula does not agree with his own table, 
except in two selected cases. He assumes from an inspection of 
the table that a flue 30ft. long and 32in. to 36in. in diameter, is 
safe when it gives a Fairbairn constant—3,540,000—in which case 
the factor of safety, I believe, is about 3. With this assumption 
I see no reason to quarrel. Next, he assumes that a very short 
flue—3ft. 6in. long—is safe with a constant of 100. Mr. Long- 
ridge candidly admits that he does not take this number from his 
table, and, in fact, it is a nearly pure guess, Now, taking these 
two results, Mr. Longridge finds he can squeeze them into a single 
formula, by assuming that the strength varies, not as in Fairbairn’s 
formula, inversely as the length, but inversely as the square root of 
the length, and he thus obtains the expression— 

re 
p = 174,000 . 2 ww wo eo no o 6 
L ? a ts 7 ( ) 
A small aditional empirical correction, which Mr. Longridge gives 
for 5ft. flues, I need not notice, as it is quite unimportant. Now, 
on the diagram I have plotted pressures calculated from Mr. 
Longridge’s formula and those found in his table for 30in. flues. 
You will see, I think, that there is no obvious relation between 
the pressures on actual fiues, which he has tabulated, and the 
pressures which, according to his formula, should be allowed. The 
run of the results is not at all similar. I have shown that Mr. 
Longridge’s formula rests on a pretty well established result for a 
long flue and a mere guess as to a short flue. But what is worse 
still, is what I believe to be a totally erroneous assumption, that 
these two flues fail in the same way, and are subject to the same 
law of collapse. I believe we shall go much more safely, and find 
much closer agreement with Mr. Longridge’s table by adopting 
two rules—one for long flues and one for short flues, one for 
collapse and one for crushing—and Mr. Longridge’s very valuable 
table will help us to fix what the proper factors of safety in the 
twocases are. For very long flues, Mr. Longridge’s formula is open 
to exactly the same objection as Fairbairn’s, that,it gives collapsing 
pressures necessarily too small. But as the cases are usually 
out of the limits of ordinary practice, they need not be more 


refe to. 
(To be continued.) 








Major Powett, of the American Geological Survey 
and his staff, are busily engaged in preparing for the survey of the 
arid regions of the West. The territory to be examined covers 
1,300,000 square miles, an area about as large as Europe with its 
250,000,000 of people. Major Powell says that the selection of sites 
for reservoirs, canals, &c., rests upon a complete topographical 
survey of this section. This is the first factor in the solution of 
the problem, and nothing can be done in the way of improvement 
until this has been at least approximately completed. inecring 
News says a large portion is already surveyed, and thirteen parties 
are being equipped for the special work remaining. 





4 I have not at present examined exactly what the constant in formula 
5 should be. I only argue at —— that the form of the expression 
agrees with the results in Mr. Longridge’s table. 





AMERICAN ENGINEERING NEWS. 


New Croton aqueduct.—According to a report made to the Aque- 
duct Commissioners by Chief Engineer Church, the new aqueduct 
will be completed to a connection with the mains at Tenth-avenue 
and One Hundred and Thirty-fifth-street by July Ist, 1889, and 
to the reservoir in Central-park by six months later. The maximum 
quantity of water the aqueduct will bring into New York city, even 
after the completion of the Sodom and Muscoot reservoirs, is 
138,000,000 gallons per day ; while the engineer estimates that two 
years hence the city will have a population of 1,665,875, which will 
need 79,000,000 gallons more than the aqueduct can supply. The 
aqueduct will have a carrying capacity of 318,000,000 Selene per 
day, but for lack of impounding reservoirs only about 100,000, 
gallons per day can be delivered through it on its completion, as 
the Sodom dam will not be completed until some time in 1890. 
The Quaker Bridge dam would take five years to build, and if com- 
menced at once, as it certainly should be, it might be completed in 
1894; and then the new and old aqueducts could furnish an ade- 

uate and aggregate supply of 240,000,000 gallons per = The 
, would cost about 6,750,000 dols. The construction of this dam 
is absolutely necessary, in order to form a reservoir which would 
afford a really ample supply of water to the city. The matter has 
been delayed and whens pf the question of the future water 
supply has become a serious one, and the present discussions over 
the merits of the different forms—which should long ago have been 
considered—will still further delay the work. The popniar idea is 
that, with the completion of the new aqueduct next year, the city’s 
water troubles will be at an end; but the fact is that while the 
aqueduct will be of ample capacity, there will not be enough water 
to supply it. The Commissioners have now resolved that public 
hearings, limited to three days, be given in relation to the necessity 
of constructing the proposed Quaker Bridge dam and reservoir. 

Steam motors for street railways.—While much is being done with 
cable and electric traction, the steam motor still holds its own, and 
is extensively used in the South for suburban lines, and in manu- 
facturing districts. Separate engines are generally used, but the 
‘‘combined” system is also used to some extent. A new steam 
car bas been brought out, known as the Ransom steamer. The 
engine is attached directly to the driving axle, avoiding all noise 
from gears; the direct exhaust is not noisy, but can be made 
quite silent for city streets. The steam brakes are actuated by 
the same throttle which controls the engine, so that the steam can 
be shut off from the engine and let on to the brakes instan- 
taneously. In the depdt, the work of recharging with coal and 
water is said to occupy one man one minute. The usual trouble 
from mud and dust getting into the working parts and clogging the 
oil is avoided by inclosing the machinery by a casing, so that there 
is not one exposed bearing, and half a pint of cylinder oil and one 
pint of machinery oil will lubricate the engine for eighteen hours 
and a run of 100 miles. The consumption of coal is 7 lb. per mile 
run. A special claim is made forthe steadiness of the engine ; and 
it is said to ride very steadily up a grade of 300ft. per mile. The 
engine is capable of speeds up to twenty milesan hour. In appear- 
ance the engine resembles an ordinary four-wheeled horse car, but 
it has a platform at one end only. There are, of course, different 
advantages in the combined and separate systems, which make 
them applicable under different circumstances, but so far the latter 
have been generally adopted. 

American locomotives for Japan.—Messrs. H. K. Porter and Co., 
the well-known locomotive builders, whose speciality is light and 
narrow-gauge engines and dummy engines, have an order for two 
‘*Mogul” type engines for the gored Government Railways. 
The engines are for the Paranai Railroad, 42in. gauge, on the 
island of Yesso. This road was built by Colonel Crawford, of Penn- 
sylvania, in 1880, and was then twenty-five miles long, but has 
since been extended. The same firm has shipped other engines for 
the Japan Government Railways—two in 1880, two in 1881, one in 
1884, and two in 1885. The engines work very satisfactorily. 

Cable railroads.—When Kansas City, Mo., has its systems of 
cable railroads completed it will aggregate 37°95 miles. The 
systems are as follows :—Kansas City Cable Railway Company— 
open, 5°95; in progress, 1°75. Metropolitan Street Railway Com- 
pany—open, 5°68; in progress, 3°38; to be built, 2°21. Grand 
Avenue Railway Company—open, 1°32; to be built, 5-76. Inter- 
state Rapid Transit Company—open, 2°60. People’s Cable Railway 
Company—open, 3°50. Union Cable Railway Company—in pro- 
gress, 4. Holmes-street Railway Company-—in progress, % miles. 
There are now 19°05 miles of double-track in operation, 11°13 miles 
under construction, and 7‘75 miles to be built. The Kansas City 
Company has four divisions, three of which have a power and car 
house each, and the fourth is under construction. The Metro- 
politan Company has four divisions, with three power houses and 
four car houses. The Grand Avenue Company has three divisions, 
one of which is under construction, with one power house and two 
car houses. The Interstate Company has two divisions, each with 
its own power house and car house. 

The Petrel gunboat.—The new gunboat, Petrel—the fifth of the 
new vessels added to the navy by the Secretary of the Navy of the 
ey Administration—has been launched at Baltimore, Md. 

She has a displacement of 850 tons, and while classed as a light 
gunboat, is an effective cruiser, built on an improved modern plan. 
Length between perpendiculars, 175ft.; beam, 3lft.; mean draught, 
12ft. She will = fitted with engines—now ready—of 1350 indi- 
cated horse-power under forced draught, and is expected to attain 
a speed of about 13 knots perhour. She is divided into numerous 
water-tight compartments by steel bulkheads, so as to minimise the 
injury done by the penetration of shot, and has—like the other 
new vessels—a curved steel deck to protect the engines and boilers. 
The main battery will consist of four 6in. steel breech-loading rifled 
guns, mounted in sponsons ; the secondary battery will consist of 
two revolving guns, two rapid-firing guns, and one Gatling. The 
vessel will be barkentine rigged, with sail power for ordinary 
cruising. 

American contractors in Chili.—A New York firm of contractors 
for public works, together with the Union Bridge Company—which 
built the great Hawkesbury Bridge in Australia—has been awarded 
the contract for the construction of nearly 800 miles of railroad in 
Chili, for the Chilian Government. The work is divided up into a 
number of sections, and proposals were advertised for early in the 
year in American, English, and other foreign papers. The contract 
is an important one, and will result in the extensive introduction 
of American materials and equipment into Chili. 

Elevated railroad.—The Pennsylvania Railroad Company has for 
a long time contemplated eievating its main line passenger tracks 
through Jersey City, N.J., on account of the delays due to the 
numerous road crossings, the line running right through the city to 
a terminus on the river front opposite New York. The city, how- 
ever, has persistently suhceel somes in consequence of the 
authorities requiring certain unreasonable concessions made by the 
company. Matters have at last been settled, and work has been 
commenced. It will be a plate girder structure for four tracks, 
having three rows of columns in the street, the columns being 
about 30ft. apart longitudinally. It will be partly a deck structure, 
with columns 18ft. 3in. apart c.t.c., and partly a ‘‘half-through” 
structure, with columns O5ft. 4in, apart c.t.c. The clear headway 
will be 13ft. or 14ft. The grade will be about 0°5 per cent.—one in 
200—towards the river. The structure will be about 42ft. wide, 
but there will be numerous tracks at the terminus. The work will 
cost about 1,000,000 dols. 

A new palace car company.—The Union Palace Car Company has 
been organised by parties holding a controlling interest in the 
Mann Boudoir Car Company, and the Woodruff Sleeping Car Com- 
4 A large interest in these two companies had been acquired 

y the Jackson and Sharp Company and the Harlan and Hollings- 
worth Company, both of Wilmington, Del., who built many of 
the cars, and took stock in payment. The new company will 





uire the Mann sleeping-car service on several Southern roads, 
the Woodruff sleeping-car service on the Philadelphia and 


an 





Reading, the Long Island, and several Western roads. It has 
arboreal thirty-four new sleeping cars of an elaborate type, and 
has perfected arrangements for the palace car service on a number 
of other Southern roads. The new company has a capital stock of 
3,000,000 dols., and will probably be a powerful riva) of the Pull- 
man and Wagner companies, although it will not interfere with 
their present field. 

Aluminium steel.—The Newport Aluminium and Steel Company, 
of Newport, Ky., has ordered the construction of a < for the 
manufacture of aluminium open hearth cast steel; the plant will 
have a daily capacity of twenty tons, and will be in operation in 
January, 1889, The process, as already tested at the Newort Iron 
and Steel Works, dispenses entirely with the puddling furnace, 
and the steel is guaranteed to stand a tensile strain of from 
65,000 lb. to 80,000 lb. per square inch, with 45 per cent, reduction 
of area. 

The Priestman petroleum engine is being introduced here by the 
Priestman Dredging Company, of London, England, and it should 
have a good sale, as oil is cheap and gas is dear, and the engine 
has proved very efficient in other countries. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


TRADE in this district again finds itself face-to-face with an iron- 
workers’ wages claim. On Monday the Wages Board meets in 
Birmingham to consider the men’s application for a further 
advance, and to consider likewise the question of the esta- 
blishment of a sliding scale. This meeting will not be held in the 
first instance before the arbitrator, as an attempt will be made to 
settle the claim witbout this being necessary, but in case of an 
unsuccessful issue, the umpire will be called upon for an award, 
Seeing that it is only a period of a couple of months or less since 
the last award was given, the men’s application is rather sharp 
practice, and the masters hold that there is no legitimate ground 
for the demand. Much, of course, will depend upon the character 
of the award which Dr. Watson may deliver on the claim of the 
North of England ironworkers. 

In themeantime, marked bar makers, upon whose official advance 
of 10s, per ton the men mainly base their claim, declare that the ex- 
tent of business which has been done at the advanced quotation has 
been very small. True, they are busier than some while ago, but 
this is in part upon orders which were sent in at the old price, 
before the advance occurred, but more largely upon second quality 
iron, for which the demand is wider than for best sorts. Such 1s 
the report which the agent of the Earl of Dudley gave to-day, in 
Birmingham, of the present trade position. Ho was supported by 
other leading makers, 

Prices of Messrs. John Bradley and Messrs, Wm. Barrows and 
Sons, who refused to follow the general lead in the October 
advance, still remain at the former figures, Messrs. Barrows’ 
B.B.H. crown bars are £7 10s.; best, £8 10s.; best best, £9 10s. 
Plating bars are £7 10s.; angle iron, £7 10s. also; best plating bars 
and angle iron, £9. Best tee and rivet iron is also £9; best chain 
bars, £8 10s.; double best, £9 10s.; hoops, £7 10s.; best hoops, £9; 
slit rods, £9; best charcoal bars, £15 10s.; and double best char- 
coal rolled slit rods, £17 10s, 

Angle iron is quoted by the New British Iron Company, £7 for 
best Corngreaves ; £8 5s. for ‘ Lion,” £9 15s. best Lion. Tee iron 
is £7 per ton for best Corngreaves ; £8 for Lion ; and £10 for best 
Lion. Steel angles, tees, and charcoals, are £8, £8 5s., and £8 10s, 
respectively. Oval, convex and other fancy shapes vary from 
£6 10s, to £7, and on to £9, 

There was much questioning in the sheet trade to-day concerning 
preparations for the re-start of works which, as was stated last 
week, have just been taken over by new tenants after having stood 
idle for two or three years, The new lessees announce that they 
intend to start as early as possible, so as not to lose the best of the 
trade. There is some fear lest the market should be overdone, 
but at present it is thought that this is sufficiently guarded against. 
Prices rule strong on the basis of £77 5s, per ton for doubles, and 
£8 to £8 5s, lattens for galvanising qualities. 

The large number of mills which have been and still are being 
converted in this district from other classes of iron to sheet mills 
only should make the remaining merchant mills on 4 busy, if there 
were anything like a corresponding revival in other branches of the 
iron industry; but this activity is not observable, and merchant 
iron is somewhat at a discount. The report of 5s, advance in hoops 
by the trade association, making the figure £6 per ton, received 
authoritative confirmation. Gas strip remained at £5 lds, per ton 
nominal, but without any sale at that figure. Common bars were 
£5 5s. to £5 10s., and medium £6 to £6 10s. 

Plate makers on ’Change in Birmingham to-day reported a 
moderate trade doing, and quoted £7 to £7 5s. for best tank plates, 
£8 to £8 10s. for good boiler, £9 best, and £1010s. best best. Some 
of the makers of best boiler plates have Governmentorders upon their 
books. Steel rules buoyant, and Bessemer blooms from the West 
Coast are quoted £5 delivered ; Siemens, £5 5s.; while tin bars 7in, 
wide are also £5 for Bessemer, and £5 5s. for Siemens, 

Pigs are in large local outturn, and all the make is going rapidly 
away, so rapidly that makers have practically no stocks, A large 
aggregate tonnage is also coming into the district from the Mid- 
land centres than at any other time this year. Derbyshire sorts 
are 43s, to 44s, per ton; Lincolns, 45s. to 46s,; local cinder iron is 
34s, to 35s.; and part mines 42s, 6d. to 45s, Hematites are very 
strong at 55s. for Barrow grey forge and for Ulverstone, Bessemer, 
and forge ; 57s. 6d. for Barrow Bessemer ; and 60s. for Ulverstone 
mottled and white iron, all delivered Staffordshire. Some good 
sales are being made. 

The coal trade is very active, and prices are higher than at this 
time of the year fora long time past. Lronworks coal has risen 
ls, 6d. to 2s, per ton ; slack, 9d. to 1s, 3d.; and best house coal, 
2s, 6d. to 3s, per ton at the pits. Pig makers’ position as regards 
coal and coke prices is just now a very difficult one, Coke is as 
firm as ever, Derbyshire sorts being lls, 6d. to 12s, in the trucks 
at the ovens, which makes the price 16s, 6d. to 17s. per ton deli- 
vered here, a figure which pig makers declare they cannot pay. 
Gas cokes are 10s, 6d. to 11s. for best sorts delivered, and second 
sorts, produced at the carbonising works, 9s, 6d. to 10s, This is 
an advance on the prices of last year of 3s, per ton on best sorts, 
and 2s, 2d. to 2s. 8d. on second sorts. 

A process for working up scrap iron and steel in a puddling fur- 
nace, which is said to have been used at Abertillery, Newport, Mon., 
with good results, has been brought out by Mr, Gilligan, former] 
of Staffordshire. It is claimed that the expenditure of coal is 
reduced fully 30 per cent., and the fettling 50 per cent., while the 
increase in production is also 50 per cent, 

At the meeting of the South Staffordshire Institute of Iron and 
Steel Works Managers on Saturday, Mr. W. J. Hudson reada 
paper upon ‘‘ American Blast Furnace Practice.” He advocated a 
conversion of English furnaces to something like the type employed 
in the United States, and in support quoted records of the 
immense production of American furnaces. In the course of the 
ensuing discussion the President—Mr. H. Parry—pointed out that 
the furnaces of the United States were fitted with enormously 
powerful and very costly blowing and heating machinery. He also 
pointed out that the best result of American practice was not 
better than one ton of pig iron to one ton of coke, whereas in 
Staffordshire a ton of pig iron was produced at the cost of 164 cwt, 
of coke. Mr, A, E, tucker supported the American practice of 
employing several smaller blast furnace engines, instead of one 
colossal one of 80in. or 90in. cylinder. 

Constructive ironwork, and jially railway bridges and grain 
sheds for India, and market buildings for Central and South 











Nov. 30, 1888. 


THE ENGINEER 


461 








America, is in good request, and most of the large works engaged 
in this industry are busy at the moment, and have good forward 
contracts in hand. It is complained, however, that the realised 

rices do not sufficiently remunerate manufacturers for the — 
increased cost of metals and other materials. Messrs. E. C. and J. 
Keay, West Bromwich, have in hand general orders for shedding, 
and a valuable Mexican contract for the erection of a market 
building. 

The Horsely Engineering Co., Tipton, is in receipt of home and 
foreign contracts for railway bridge and girder work which provides 
it with employment for practically the whole of its operatives 
and plant. e Indian State railways and some of the South 
American States are good customers at date with the Patent Shaft 
and Axletree Co., Wednesbury, for steel and other bridges, In 
bridge work generally steel continues to be increasingly employed. 
Messrs. Pigott and Co. and Messrs, J. and W. Horton are well engaged 
upon gas-holders, tanks, and boilers; and in their boiler depart- 
ment, Tangyes and Messrs, G. E, Bellissand Co., Birmingham, also 
are well engaged. Messrs. John Lysaght, Bristol, have obtained 
the contract for the ironwork required in the construction of 
Penarth Pier. 

The heavy pipefounders complain of the keenness of competition 
and the consequent difficulty in obtaining contracts. The rivalry 
of the Glasgow makers is especially severe. The better position in 
regard to transport which these competitors occupy gives them a 
considerable advantage in the securing of export orders. 

Welded steel tubing for water supply is in large demand for 
South Africa, but the ordinary iron gas tube branch, in which 
prices have been further advanced since the beginning of the 
month, is only moderately active. 

In consequence of the continued high pe of copper, the brass- 
founders of Willenhall, at a meeting held on Monday, resolved to 
increase the price of all brass goods a halfpenny per pound, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The iron market here remains without any material 
change. In pig iron the busi doing conti extremely small ; 
but apart from the fluctuations in warrants, which have no 
appreciable effect upon makers’ quotations, prices show little or no 
variation, and there is certainly an absence of any pressure to sel] 
on the part of producers, Manufactured iron still maintains its 
strong position, and although the actual new business coming 
forward at present prices is not large, makers have quite as much 
as they can do, and hold very stiffly to their list rates. Activity is 
well maintained throughout all branches of engineering except 
locomotive building, and there is a steady upward movement in 
prices that is, in fact, rendered imperative by the increased cost of 
production, which has scarcely yet been more than overtaken by 
any actual improvement in prices that engineers have been able to 
obtain, 

There was about a full attendance on Tuesday’s Manchester 
Iron Exchange, and the slight recovery in warrants during the 
past few days helped to check somewhat the weakening tendency 
reported in the market last week. Here and there rather more 
inquiry for pig iron was stirring; but generally, the actual business 
doing was very slow. The orders coming into the hands of Lanca- 
sbire makers continue quite sufficient to take away their present 
limited output, and for delivery equal to Manchester, their prices 
remain very firm at 40s, 6d. for forge to 41s, 6d. for foundry, 
less 24, with, if anything, a tendency to stiffen upon these figures, 
For the very restricted quantity of either Lincolnshire or Derby- 
shire iron offering in the market late rates are fully adhered to, 
and 40s. to 41s, and 41s. 6d. is the minimum for forge and foundry 
Lincolnshire and 43s. 6d. to 44s, 6d. for foundry Derbyshire, less 24, 
delivered here. Middlesbrough iron, if anything, is a shade easier, 
and good foundry brands are readily obtainable at about 43s. 
to 43s, 4d., net cash, delivered equal to Manchester. Scotch 
iron, however, is firm at recent quotations, the advance in freights 
referred to last week tending, of course, to materially strengthen 
prices, 

Occasional moderate transactions are reported in hematites, but 
the business, taking it all through, is only limited, and for orders 
of any weight something undercurrent quoted rates has in most 
cases to be accepted. Makers’ quotations, however, are generally 
firm, and average 53s. 6d. to 54s., less 24, delivered in this district. 

There is still no very materially increased weight of business 
coming forward in steel boiler plates, but the advance of 5s, per 
ton in steel ship plates on the a during the last week is helpin, 
to strengthen the position of makers, For Scotch plates delivere 
here makers are very firm at £8 7s. 6d., and local houses are not 
actually quoting under this figure, although it is only on very 
small parcels that they have as yet been able to secure business 
except on the basis of £8 5s. per ton, delivered in this district. 

There is not quite so much doing in finished iron, but the books 
of makers are in most cases so well filled for some time forward 
that they are not appreciably affected by any falling off in the 
demand at present, and prices remain quite as firm as ever, bars 
not being quoted at anything under £5 10s., hoops £5 17s. 6d. to 
£6, and sheets £7 to £7 5s., delivered to customers in the neigh- 
bourhood of Manchester. 

Messrs. Heenan and Froude, of Manchester, have just now in 
hand several important engineering undertakings of which a few 
particulars may be of interest. Amongst these, they have 
secured an important contract from the Lancashire and Yorkshire 
Railway Company for work to be carried out at Miles Platting, 
and another for supplying the whole of the machinery and 
Ea and the fitting up of the works, for a company which has 

en formed to manufacture the new explosive, ‘‘Roburite,” at 
Gathurst, near Wigan. They have also in progress a large swivel 
bridge for China, and two large-sized bridges of the lattice-girder 
type, to be erected near Wigan; whilst amongst important work 
just completed, may be mentioned the Folkestone new pier-—the 
entire contract for which, including sea wall, pleasure grounds, 
pavilion, and, in fact, everything connected with the under- 
taking, has been carried out by the firm—and a viaduct at the 
Liverpool terminus of the Lancashire and Yorkshire Railway, 
the contract for which included 4500 tons of ironwork, the 
viaduct being about 1700ft. long, with an average width of 
90ft. In other branches of engineering work the firm are also 
very busy, and in one of their specialities, the ‘‘ Tower” spherical 
engine, considerable improvements, both in design and arrange- 
ment, have recently been introduced. The demand for these en- 
gines has been sufficient to keep this particular department working 
overtime during the present year, and special tools have been put 
down to turn out the work on the interchangeable system. A con- 
siderable number of these engines, in all sizes from 16in. down to 
6in., have been supplied to the Admiralty for driving dynamos and 
fans; others have been supplied to several foreign Governments, 
and the firm have also introduced a small type of this engine, with 
dynamo combined, of very neat design, for driving search lights, 
which they have called ‘‘the torpedo boat set.” This combined engine 
and dynamo weighs complete about 8 cwt., and has, I understand, 
given more satisfaction Gon any of the other types designed for 
this special purpose. I may add, that some time back the firm 
constructed engines for the electric lighting of four of the boats of 
the British India Steam Navigation Company, and these met with 
so much approval that a further order for ten more has since been 
received, including two for the new ship Golconda, launched a few 
days back. Another speciality are the ‘‘Tower” launch engines, 
which being light, and neat in arrangement, and taking up 
very little space on board, have met with a good deal of 
favour, The total weight of two of these engines of 90-horse 
power each, constructed for driving a fast river steamer, would be 
about 12 cwt., and the space occupied not more than about 5ft. by 
4ft. by 3ft. With the view of effecting further improvements the 








firm are now getting out drawings and making experiments with 
the object of constructing compound engines of the same type, 
from which they expect to obtain much better results than those 
already secured. A very large user of the present type of engines, 
it may be stated, had a number running for several months, and a 
series of careful experiments gave the result that they were using 
about 321b. of water per electric horse-power per hour whilst 
exhausting into condenser, and this with comparatively small 
engines. Although this is economical, the firm, I understand, 
expect to get down to something much lower in the case of the 
new compound engines above referred to. 

Messrs. W. H. Bailey and Co., of Salford, have just erected one 
of their well-known type of turret clocks for the monks of the 
order of St. Benedict, at Buckfast Abbey, Devonshire. This ancient 
abbey is about 600 years old, the ruins of the original building 
having been purchased by the present occupiers some few years 
ago, when — left France in consequence of the religious changes 
of that period, and they have since restored and rebuilt the old 
edifice. The clock indicates the time ona dial 5ft. in diameter, 
and strikes the hours and chimes the quarters on Harrington’s 

tent tubes. It is fitted with the gravity escapement invented 

y Lord Grimthorpe, and has all the modern improvements for 

which this class of clock has become so widely known, whilst the 
brethren of the order are — pleased with Messrs, Bailey’s 
workmanship. Jt may be added as an interesting item to those 
readers of THE ENGINEER who also are antiquarians, that close to 
the Abbey walls is still in active operation the old serge works 
which were established by the monks many centuries ago. 

Messrs. Crossley Brothers, of Manchester, are building for a 
paper works in the South of England two sets of double-cylinder 
gas engines, each 40-horse power nominal, and indicating 100-horse 
power actual. These are the largest types of gas engines that have 
so far been constructed, and embrace one or two important im- 
provements, the principal being that the igniting slide, which has 
always been considered the most delicate part of the gas engine, is 
entirely dispensed with, the ignition being effected by means of a 
heated tube, which is kept in a constant state of incandescence, 
whilst for starting the engine a small supplementary gas engine is 
added. I may state that recently Messrs. Crossley have con- 
structed a number of single-cylinder engines of 20-horse power 
nominal, indicating 50-horse power actual, Before, however, 
deciding upon the construction of these larger types of engines, the 
firm have thoroughly satisfied themselves that they can be driven 
with economy on the Dowson gas system, and I understand they 
have ample proof that they can be driven at a consumption of 14 Jb. 
of coal converted into gas o indicated horse-power per hour, 
which is certainly considerably below what is obtained by the most 
modern type of mill engines, for which 241b. of coal per horse- 
power per hour is considered an exceptionally good result. 

At the meeting of the Manchester Association of Engineers, held 
last Saturday, a paper on ‘‘Some Types of Modern Locomotive,” 
was read by Mr. J. Bolas, in the course of which, referring to the 
recent race to the North, he expressed the opinion that with the 
latest and most powerful locomotives of their class in the world, 
which had no doubt been doing their utmost in this race, the fact 
remained that we had not a locomotive that could, or, at least, did, 
make a trip of, say 100 miles, on an average road, timed to travel 
at a rate of sixty miles anhour. With a properly designed loco- 
motive the limit of speed was far beyond anything we had at present 
attained, and anything which tended to make the locomotive 
perfect deserved their earnest consideration, even if it only referred 
to the minor details, whether for the attainment of higher speed 
or the efficiency of working so that this annihilator of space might 
intime become the perfection of humaninvention and ingenuity, The 
most useful improvement of recent date was, to his mind, a sanding 
apparatus, which tended to reduce the weight required for ad- 
hesion, and as the maximum adhesion was only required when 
starting, or for an uphill piece of road, the weight for this purpose 
might be materially reduced, resulting ina less first cost for the 
engines, less wear for the permanent way, and greater hauling 

wer, 

In the coal trade the better qualities for house fire use are in but 
slow demand, after the heavy buying going on recently, and pits 
are scarcely working five days a week. Steam and forge coals 
meet with a fair request, and the same may be said of engine fuel, 
especialiy the better qualities of slack, which are scarce at many of 
the collieries, Prices are fairly sustained on the basis of 10s. to 
10s. 6d. for best coals, 8s, 6d. to 9s. seconds, 7s, to 7s. 6d. common 
house fire coals, 6s, to 6s, 6d. steam and forge coals, 4s. 9d. to 5s. 3d. 
burgy, 3s. 9d. to 4s. 3d. best slack, and 3s. to 3s. 3d. common sorts. 
The shipping trade is still very adversely affected by the boisterous 
weather prevailing recently, and prices are not quite so firm, steam 
coal delivered at the ports on the Mersey being now obtainabie at 
7s, 9d. to 8s. per ton, although 8s, 6d. is still the nominal quotation. 

Barrow.—There is a marked improvement this week in the 
hematite pig iron trade, Orders are offering with greater freedom, 
and for larger parcels alike for prompt and forward delivery. 
There is less doing in speculative sales, and more in actual trans- 
actions between makers and users. Prices have gone up to 45s. per 
ton for mixed numbers of Bessemer iron, and even hematite 
warrants are changing hands at this figure. Large orders have 
been placed during the past fortnight, and the inquiries, both on 
home and foreign account, are of a more pressing character. The 
business is, of course, largely confined to Bessemer qualities; 
indeed very little is being done in forge and foundry qualities, 
Stocks in the hands of makers show a falling off, but they show an 
increase in the shape of hematite warrants. The output is fully 
maintained. In the steel trade considerable activity is observable, 
and the demand still remains much greater than the supply. 
Prices, however, do not move much upward, as they might 
be expected to do, in consequence of this. There is a 
full demand for heavy rails, which are quoted at £3 19s. 
per ton; and light rails, as well as colliery sections, 
are in good inquiry, the former at from £4 2s, 6d. to 
£4 10s. per ton, and the latter up to £6 per ton. There is a 
very large output of rails, all the mills being very fully employed, 
and orders being held which will afford employment up to next 
June. There is also much activity in Siemens-Martin steel. 
Shipbuilders are anxious to place large contracts, and it is notice- 
able that although makers have lately increased their output 
largely, they are not able to keep pace with the demand. Plates 
are quoted at £7 2s, 6d. per ton, and angles at £6 7s. 6d. Billets 
and hoops remain a very brisk trade. There is a steady increase 
every week in the number of men employed in the shipbuilding 
and engineering trades at Barrow, and some further orders are 
expected which will tend to increase the activity. Iron ore is 
steady at late values—9s. 3d. to 12s, 6d. per ton net at mines. 
Two rival schemes are to be promoted in Parliament next year for 
putting down a reservoir in the Duddon valley, and bringing 
4,000,000 gallons of water per day to the borough. The Barrow 
Steel Company is seeking powers to provide its own water 
supply, and the Barrow Corporation are promoting another Bill 
for a similar purpose. It is thought probable that a compromise 
will be effected. The schemes are estimated to cost about £50,000 
each. There is a watershed of 12,000 acres, and a rainfall of 120in., 
which, of course, is more than adequate for the requirements of 
a much larger town than Barrow. he watershed of the present 
reservoirs, belonging to the Corporation of Barrow, on Kirkley 
Moor, is 1800 acres in extent, and the rainfall about 42in. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

AFTER a very long period of stagnation, the Government are 
once more moving in the matter f armour-plates, orders having 
been given to our two local firms—Messrs, John Brown and Co, 
and Messrs, Charles Cammell and Co, These orders, though of 
no great extent, are regarded as the beginning of more important 





work required by the new scheme for strengthening the pes 
This scheme, if it is true that it includes eight war-ships in addi- 
tion to the lighter vessels, ought to find abundant work for the 
armour-plate mills. 

A weakening in iron values is somewhat inexplicable. Quotations 
for hematite pig have dropped during the last fortnight from 54s, 
per ton to 52s. 6d. In forge and foundry iron values are main- 
tained, there being a good deal of extra work going on in this 
neighbourhood. The continental trade is said to be affected by 
the insufficiency of carrying accommodation on the canals and 
rivers. 

Railway material is again in better request, particularly in rolling 
stock specialities, such as tires, axles, springs, &c. Prices for this 
class of rolling stock are now, if anything, stiffer than during the 
last fortnight. Wagon and carriage builders are also well em- 
pare Several of the home railway companies have of late 
added materially to their rolling stock. 

Messrs. John Brown and Co. are experiencing considerable 
pressure in the department devoted to the production of Purves’ 
patent flue. This is a ribbed flue, which has come largely into use 
of late. At the end of 1887 fully 500 of these furnace flues had 
been ordered under Board of Trade and Lloyd’s survey, and the 
plant was then increased to make the output fifty furnaces per 
week, There has been an excellent demand all the year, and the 
makers are now so fully engaged that they can take no further 
orders for delivery before March. Some 700 of these flues are at 
present on the books of the Atlas Company. 

The sword controversy which has been going on recalls the infor- 
mation supplied several years ago about that description of work. 
There is no difficulty in getting swords ground in Sheffield ; the 
difficulty is that after costly plant is laid down for the work, the 
official pattern is changed, and the makers are involved in further 
outlay. This policy is exasperating as well as unremunerative. 
When the last discussion took place, I waited upon our leading 
cutlers, and got their views on the subject. They were all alike, 
The blades could be ground here as well as anywhere else, probably 
better. They ridiculed the idea of Germany teaching Sheffield 
anything in the way of blade-grinding, though Germany did teach 
us the hollow grinding of razors. Occasionally, very expensive 
swords and daggers are made here for the Indian rajahs. These 
are splendid examples of workmanship, handsomely decorated with 
the finest examples of English skill in engraving, mounted in gold, 
and enriched with precious stones. To Persia there go cousider- 
able quantities of psa and scissors, the latter being of unusual 
size, and really fit for weapons of offence. These exceptionally 
expensive goods are made by Messrs. Joseph Rodgers and Sons, 
Other firms manufacture heavy knives and hatchets for lopping 
sugar canes; then there are large sporting and butcher's knives, 
large enough for young swords, These are made in great quanti- 
ties, but apart from the instances here given swordmaking is not 
a Sheffield handicraft. There is no reason why it should not be so, 
as the best material and the finest workmanship are ready to hand. 
Messrs. Wilkinson, of London, and Messrs. Mole and Sons, of 
Birmingham, have long had this business in their keeping. 

The rolling mills continue so actively employed, that they have 
been able to retain the higher list somewhat promptly and suddenly 
established six weeks ago, and there are expectations of a further 
rise in working terms. There is no surer sign of Sheffield’s staple 
industries being well off for work than briskness in the rolling 
mills, 

The cutlery establishments and silver-plating firms are all work- 
ing full time, and in some instances extra hours are being made to 
get clear of urgent orders before Christmas, A satisfactory feature 
of the close of the year is the revival of demand in some of the 
home markets, which have been depressingly dull all the year. 
The increase of orders, and the greater regularity of payments 
from Ireland, are still the chief characteristics of the season, but 
the improvement is not confined to Ireland. Business affairs look 
pag tg round, and the year is closing with very hopeful prospects 
or . 

Messrs. Edward Lucas and Son, Dronfield Foundry, are busily 
employed at present in all departments of their business, which 
includes malleable iron castings, spades, shovels, entrenching tools, 
&c. They report a particularly brisk demand for the ‘‘spade ace” 
brand of spades and shovels for the home market. The firm is at 
present engaged on an order from the Government for malleable 
castings. 

A society paper recently stated that “an Admiralty contract for 
cable iron during the next five years has just been given out, one 
half going toa Sheffield firm and the other to Lord Dudley's works.” 
This must be a mistake so far as Sheffield is concerned. Probably 
the order has gone to Stourbridge. Cuble iron is not made in the 
Sheffield district. There is a good demand at present forall kinds 
of steel wire for cable, telegraph, and telephone purposes, 

There is talk once more of the London and North-Western Com- 
pany running into Sheffield, so as to connect it with the Stafford- 
shire district. This company already has its line as near as 
New Mills. A short length of railway to Dinting would effect a 
junction with the Manchester, Sheffield, and Lincolnshire main 
line, over which it has running powers by Penistone to Shef- 
field. The company could come from Buxton by way of Bradwell 
and Bamford, two remote Derbyshire districts which keep touch 
with the outer world by ‘‘ Derby dillies, carrying six insides,” and 
carriers’ wagons which bear the accumulated mud of countless 
journeys. ‘There isa strong desire in Sheffield to have the L. & 
N. W. in competition with the Midland and the M. 8, and L, com- 
panies, 








THE NORTH OF ENGLAND. 
(From our own Correspondent. ) 

A DECIDED improvement was observable in the tone of the iron 
market held at Middlesbrough on Tuesday last. An increased 
amount of business had been done during the previous three or 
four days, though at somewhat reduced prices, and consequently, 
sellers were encouraged once more to stiffen their quotations, 
Prospects are now certainly brighter from a seller’s point of view, 
for the iron and steel makers have well-filled order-books, and fresh 
orders of importance are coming to hand daily. It is scarcely 
likely that pig iron will be much, if any, lower in value, especially 
in view of the fact that the cost of materials and labour have risen 
during the past few months. On Tuesday last, merchants’ price 
of No. 3 g.m.b., for December delivery, was 33s. 9d. per ton, and 
34s, for delivery over the first quarter of next year. Makers quoted 
34s. and 34s, 3d. respectively, but did not seem to be by any means 
eager sellers. There is a better demand for forge iron, and 33s. 
per ton is readily paid for most brands. This corresponds to an 
advance of 3d. per ton on last week’s price current, 

Warrants have risen in value during the last seven days from 
33s. 44d. to 33s. 7}d. per ton, and holders are less eager than they 
were to sell. 

The circumstance that there has again been a decrease in the 
stock of pig iron at Messrs, Connal and Co,’s Middlesbrough store 
is regarded with satisfaction by producers, The quantity held on 
Monday last was 249,062 tons, or 462 tons less than on the 19th 
inst, 

Shipments have fallen off considerably, owing, no doubt, to the 
continued stormy weather and the scarcity of tonnage. The quan- 
tity which left the port between the Ist and 26th inst. was 42,746 
tons, against 59,124 tons during the corresponding portion of 
October. 

Finished iron makers have an abundance of good contracts on 
their books, and as inquiries are still numerous, their prices are 
firm. Ship plates are quoted at £5 10s. per ton, angles and com- 
mon bars at £5 2s. 6d., and best bars at £5 12s. 6d., free on trucks 
at makers’ works, less 24 per cent. discount. 

The statement made, a short time since, by a Newcastle employer 
of labour, to the effect that whereas a few months since it was 
almost impossible to get orders for ships, now it was difficult to 
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keep buyers out of the shipbuilders offices, is having its natural 
effect. Mr. Knight, secretary of the Workmen’s Association of 
Boilermakers and Shipbuilders, was not slow to make a note of 
what was said, and to remark that before long the men would take 
action in their own interests on the information so kindly given 
them. It is said that the men employed at the Hartlepool ship- 
yards have determined to give notice on Saturday next of their 
intention to demand, from and after the first pay day in the new 
year, a general advance of 124 per cent. They make a great point 
of the fact that when they obtained their last advance of 5 per 
cent. about five months since, they were told that they would get 
a further advance so soon as the state of trade warranted it. They 
contend that that time has now arrived, and they mean to push 
their claim to the utmost. 

The Bishop Auckland Ironworks, which were last worked as 

late mills by Mr. Edward Hutchinson—formerly of the Skerne 

ronworks, Darlington—were offered for sale on the 21st inst. by 
Messrs. Wheatley Kirk, Price, and Goulty, of Manchester. The 
land, which appears to be leasehold, with sixty-seven years yet to 
run, the buildings, comprising offices and various shops and sheds, 
and the railway sidings, were not sold. The whole of the machinery 
was, however, disposed of. It was purchased by various buyers, 
who seemed to be mostly brokers from Leeds, Sunderland, Middles- 
brough, &c. The sum realised was about £3000. 

Hawdon’s patent machinery for removing and loading-up slag 
from the blast furnaces as fast as it is made is gradually getting 
more and more into use, and—at all events, in the Cleveland dis- 
tricts—is likely eventually to supersede all the older methods. It 
is already applied to the blast furnaces at Messrs. Sir B. Samuel- 
son and Co.'s works at Newport, and is also in operation at those 
of Edward Williams. The machinery is of the simplest kind. It 
consists of a small engine, which by means of gearing turns a 
pair of sheaves, round which a pair of long horizontal endless 
chains, like those of a dredging machine, pass. The other end 
of the chains passes round a similar pair of sheaves placed on a 
framework above the level of the wagons, into which it is 
proposed to load the slag. Across the chain, and close together, 
are cast iron dishes. The chains and dishes dip into a water tank 
on their way to the loading place. The stream of slag from the 
furnaces is made to pour into the dishes at the engine end. As 
they are filled they pass onward, the slag being cooled in the tank, 
and finally delivered in comparatively small pieces into the truck at 
the otherend. The advantages of the new system are obvious. The 
old-fashioned plan of casting into large blocks, to be afterwards 
broken up with great difficulty, is evidently wrong in eye es 
With Mr. Hawdon’s system there is no dirt or dust, and the whole 
process goes on, day and night, with scarcely any attention beyond 
removal of the full wagons and substitution of empty ones. When 
tipped into barges for conveyance to sea, there is no difficulty or 
danger to the craft. This is clearly not the case where it is de- 
livered to the loading quay in masses weighing several tons. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


Tue Glasgow iron market has been marked by a greater degree 
of firmness this week, and improved prices have been obtained for 
warrants. But the amount of business done has been limited. 
Within the last two or three days, however, an improvement 
appears to have been experienced in the demand for Scotch special 
brands, some of which are scarce, and this has enabled makers to 
maintain prices. Owing partly to the continuance of stormy 
weather, the shipments of pig iron have been small, amounting to 
only 6033 tons, against 13,594 in the same week of 1887. They 
include 170 tons to India, 200 to China, 300 to Holland, 853 to 
Australia, 1877 to the United States, and 1384 tons sent coastwise. 
There is no change in the amount of the production, 80 furnaces 
being in blast, compared with 84 twelve months ago. Rather less 
pig iron is being sent into stores this week. 

The current market values of makers’ iron are as follows:— 
Gartsherrie, f.o.b. at Glasgow, per ton; No. 1, 47s. 3d.; No. 3, 
45s. 6d.; Coltness, 49s. 3d. and 46s.; Langloan, 49s. and 45s. 3d.; 
Summerlee, 49s. and 45s. 3d.; Calder, 48s. 6d. and 44s. 6d.; Carn- 
broe, 43s, 6d.and 41s. 6d.; Clyde, 46s. 3d. and 44s, 3d.; Monkland, 
42s, 9d. and 4ls. 6d.; Govan, at Broomielaw, 42s. and 4l1s.; 
Shotts, at Leith, 48s. 6d. and 45s. 6d.; Carron, at Grangemouth, 
51s. and 44s. 6d.; Glengarnock, at Ardrossan, 47s. 6d. and 41s. 9d.; 
Eglinton, 41s. 6d. and 40s. 6d.; Dalmellington, 42s. 6d. and 41s. 6d. 

The imports of Cleveland pig iron into Scotland show a very con- 
siderable reduction this year as compared with last. In addition 
to this, the private stocks of Cleveland pigs in Glasgow, which have 
sometimes been as large as 40,000 tons, have been in process of 
gradual reduction for some time past, and are now understood to 
be abnormally low. The proportion of Scotch to Cleveland pigs 
consumed in our foundries and malleable works has been much 
greater this year than for a series of years previously. 

It is reported that in consequence of the increased price of 
Bilbao ore, and of the high freights that have been ruling for 
vessels to carry it to the Clyde, one or two shippers have been 
unable to fulfil their contracts entered into with ironmasters. How 
the matter will be arranged it does not yet appear; but the year is 
now fast drawing to a close, and there is not much prospect of the 
ore being imported on much easier terms during the few weeks of 
it that have yet torun. Freights are, however, a shade lower. 

There is a continuance of activity in the malleable iron and steel 
trades. The works are all as fully occupied as possible. A few 
days ago it was reported that steel plates for shipbuilding purposes 
had been purchased in the Glasgow market at a reduction of 10s. 
per ton; but it has been found impossible to trace these alleged 
transactions, which are repudiated by the makers, and the highest 
rates of prices yet obtained are still quoted by the latter. 

The shipment of coals has again been much interrupted in the 
past week by the very stormy weather that has prevailed along our 
coasts. The prices remain comparatively steady. Splint coal, 
f.o.b. at Glasgow, is quoted at 7s. 6d. to 8s, per ton; ell, ditto; 
main coal, 7s. 3d. to 7s. 6d.; and steam coal, 7s. 9d. to 8s. 6d 
Freights to the Continent have been higher in consequence of the 
disarrangement of the shipping by the storm. The home trade in 
coals is brisk, and the advanced prices are maintained. 

The colliers are still agitating for increased wages; but they con- 
tinue at work, although scarcely anywhere is more than five days a 
— got out of them, and in some instances not much more than 
our. 

The iron moulders in the Falkirk district are on strike for an 
advance of wages. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ANOTHER busy week has ended, and though at Swansea the bois- 
terous weather lessened the tonnage that came in, and affected 
coal exports, Cardiff had one of the :argest totals known. 

I have repeatedly referred in this column to the probable des- 
patch to foreign ports of 200,000 tons. This was the total recorded 
last week, and, but for the weather, it would have been more. One 
of the principal coalowners tells me that a year’s good trade may 
.. be regarded as certain if the men do not foolishly hamper them. 
The rush for Welsh steam coal shows that rivals in the trade can- 
not supply. 

The great demand for coal is accompanied by firm quotations, 
and, with the exception of one day, when there was a lull on 
account of the weather, and some of the timorous began to offer 
at a reduction, the market has been unusually firm. ' 12s, 6d. now 
for best steam is an ordinary figure, and 11s, for best house. This 
is 2s. 6d. to 3s. per ton more than the price this time last year. 
The lowest quotations for ordinary steam, Glamorgan, are 10s. 9d. 
tolls, 6d.; Monmouth, 10s, 6d. Small steam is at 5s, 6d.; small 





honse scarce at 7s. 9d.; and if the make of coke continues to 
advance, a higher price still is certain. 7 

The animation in the steel trade is such that ironmasters in 
several localities will have to increase their appliances for making 
coke. 

General animation has been imparted all around by the vigorous 
activity in the coal trade. Shipbuilding and foundries are in much 
— tone than they have been, and new specifications are on 

‘oot. 

At the steel works quotations are the same as last week. Rails 
are at £4, heavy, to£45s. Light specifications are selling from 
£4 17s, 6d. to £5 2s. 6d.; sheet singles, £8 to £8 10s.; Welsh bars, 
£4 17s. 6d. to £5 2s. 6d.; Bessemer blooms, £4 5s.; bars, £4 15s. ; 
Siemens bars, £5 2s. 6d. Iron ore is quoted at 13s. 9d. and the 
sales are good, though deliveries are not so great at present, the 
weather being so bad. In tin-plate, clearances last week were 
nearly 20,000 boxes over make. 

The market tone, on the whole, is firm, though some makers 
last week reduced {quotations 3d. per box. In this they were 
scarcely justified by the market. + makers are well sold. A 
new tinworks company has been started at Liwynhendy with a 
capital of £21,000, in shares of £300 each. Latest prices were, for 
ordinary cokes, 12s. 9d. to 13s.; better, 13s. 3d.; Siemens, at 18s, 9d. 
Wasters are not in strong demand; lowest prices, lls. 9d. The 
labour market is still uneasy. Colliers are pressing for modifi- 
cations in the sliding scale, so that they might secure larger 
advances. The ironworkers are also moving, and meetings are 
being held; the principal subject discussed is that an advance is 
justified by improving prices, and that 10 per cent. should be given 
on and from the first of the new year. 

Railway movements are tothe front. An Actis to be applied for 
to amalgamate Llanelly Railway and Dock with the Great Western, 
for a re-arrangement of debenture stock by the Rhymney Railway, 
and for the Welsh Railway Union. This will affect the railways in 
South, North, and Mid Wales. An Act is also to be applied for 
Cowbridge and Aberthaw. The announcement of a re-arrangement 
by the Rhymney had a capital influence on the shares. They are 
now quoted at £205. Taff Vale are at £237. 

The Barryeline was travelled the whole length a few days ago, 
and was most favourably criticised. 

At Cardiff the iron shipbuilders are ‘‘up in arms,” and putting 
forward so-called grievances. It is evident that the flourishing 
condition of the Welsh industries will prompt a general movement 
for an advance. 

Pitwood has been going up steadily, and is now at 23s. 

The Aberdare and Merthyr Colliery officials have formed an 
association which promises well. Mr. Thomas, jun., Brynawel, 
and Mr. Llewellyn, Bwllfa, were the chief promoters. 

A serious breach of the rules at Blaenavon took place last week, 
resulting in the death of two horses. The offender was punished. 

Great care has been exacted lately in all the collieries by baro- 
metrical warnings. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron markets maintain a firm tendency, but some little 
jealousy seems to be felt at that of Silesia enjoying such a much 
more satisfactory position than that of Rhineland-Westphalia, for 
while there are signs of over-production in pig iron beginning to 
show themselves here, scarcely enough can be made there for the 
present demand. But Silesia always was better situated in many 
respects than Westphalia; almost all the large works possess their 
own ironstone mines, collieries, and coke ovens, work up their own 
raw materials therefore in their mills and forges ; besides, they 
are always able to keep the prices of such raw products low as are 
offered to them by outsiders, because they can fall back on their 
own resources, if prices should attempt to rise too high for them ; 
again they have a certain extensive field of sale they can prac- 
tically call their own, embracing all that part of the empire 
east of the Elbe, with an export to Russia in spite of 
high duties, and to the Danubian Kingdoms, all of which 
is not interfered with by fierce foreign competition. No 
wonder then that better prices and more regular sales can be 
maintained there, where business is generally brisk. In West- 
phalia, on the other hand, it is the exception when works are 
supplied with their own raw materials, ores, coke and coal being 
separate trades, with the fluctuations of which in price and demand 
the works have to reckon, ores again being far dearer than in 
Silesia. Then, wagesare higher, the production is on a larger scale, 
and sales interfered with by English and ange competition and 
amongst themselves, in order to keep their works going. It is there- 
fore not strange at all that the situation in the West is not as good as 
that in the East, In the one case the smeltersare dependent on the 
mills and forges, in the other the mills and forges are dependent 
on the smelters, which makes all the difference as things are here. 
The several branches of the iron trade in Silesia are still very regu- 
larly and well employed, and no changes in price have taken place 
since last noted. In Austria-Hungary the iron trade has become 
quieter, and its best time is over for this year, but the works are 
supplied with sufficient orders till its close. Commerce complains 
that the rigorous conventions have stopped all speculation, and, 
of course, have created a want of animation and activity in a mer- 
cantile sense ; and as the Austrians dearly love a little excitement, 
they must feel this hampering of business keenly. The Belgian 
market is quite firm again, and it is to be hoped that the strike now 
brewing at some of the coal pits in the south basin for an advance 
of wages, which is likely to be much more extensive than the late 
ones, will not throw it back again. Meanwhile the rising tendency 
of pig iron has had a strengthening effect on bar iron and plates. 
Bars are noted 115f.; girders, 117°50, which, by the way, are now 
being rolled in steel as well as iron; channels, 125; iron plates, 
150; Luxemburg forge, 49, though contracts for late delivery 
have been closed at 42; English pig, 50 p.t. The market 
in France is still weak, but firmer than it was, as the works 
in the Nord have come to some kind of arrangement with 
the Paris houses. Attempts are likewise being made to give the 
wrought iron syndicate more stability, but individual exertions do 
not appear able to move the bulk of the body, who are supposed 
to care little about it. The Minister of Commerce has requested 
the Lyons—Paris—Railway Administration to place 10,000 tons of 
rails with the Terre-Noire Company now in liquidation, in order to 
give employment to the workpeople, who otherwise would be 
exposed to great hardship for want of subsistence. The Rhenish- 
Westphalian iron market has again shown quietness during the 
week, nevertheless its tendency is towards firmness, though prices 
are practically unchanged, and the demand has not gone beyond 
its normal modest limits. Such conditions could of necessity only 
exist where conventions rule the situation. There is an exceedingly 
brisk trade in iron ores, and the mines are forced to their utmost to 
cover the demand. No rise in prices has, however, yet been 
declared; but those last noted are very firm indeed. So are those 
of the minettes, which stand at M. 2°40 to 3°20 p.t. at mines in 
Lorraine. There is little anxiety shown on the part of buyers or 
consumers to lay in stocks of pig iron, yet a trifle more for forge 

urposes has changed hands than of late. Smelters do not yet 

lieve in a too large production for the demand, but buyers are 
evidently of a different opinion, and are hanging back for 
lower prices later on, but if ores and coke rise still further, 
it would appear risky to wait much longer, as was seen 
last week when good forge qualities were raised M. 1 p.t. 
There is no change whatever to note regarding spiegeleisen ; 
the demand and prices are the same as last week, the former M. 53 
per ton for the 10 to 12 per cent. grade, and no fresh orders from 
America are reported. Basic pig is brisk of sale; Bessemer little 
demanded ; foundry well called for at the old prices. Luxemburg 
forge, 37°10; ditto, grey, 43°40 p.t. The total October output 
inclusive :—Luxemburg was 362,006 t. against 354,925 t. in October 








last year. Spiegel and fo was 164,963 t.; Bessemer, 36,080 t. ; 
basic, 111,562 t.; and foundry, 49,401‘1t. From January lst to 
October 31st, 3,530,647 t. against 3,204,416 t. in 1887. The 
malleable iron branch continues very dull, with the exception of 
plates, and some newly started rolling mills threaten not to im- 
prove matters, but to damage the boasted grand convention ; but 
in such a case concessions would no doubt be made to the 
new works, and desperate efforts put forth to draw it into the 
common fold. This is just one of the dangers all such rings are 
subject to, and often wrecks them, Inland ordersare beginning to 
get scarce, and it is all the forges and mills can do to keep tolerably 
regularly at work, that is the bulk; some exceptional works always 
have work of one kind or the other. It is mooted, many works 
are going to cease rail-making, but what will be substituted is not 
yet made clear. Want of export is the “ge, cause and inability 
to compete against England and Belgium. The ne ay export 
remains as poor as ever, and the shrinkage of all kinds of rolled 
iron and steel will amount to an important item at the close of 
the year. ‘The consolation for this state of things is that better 
prices for what is made are being realised at home; notwith- 
standing this remark it is made plain enough that the grapes are 
rather sour, when comparisons are made with the satisfactory 
English returns of the iron and steel trades this year. The fact is 
that this collapse of the export trade, which had been built up 
with great cost, is a sore point, and natural enough too. Prices are 
strongly upheld, and the late rise in forge pig encourages this 
stiffness. In hoops there is a great over production, as many mills 
for lack of other orders have thrown themselves on to making 
them with the consequence that the trade cuts a most dismal 
figure. The home and foreign demand is —— limited, 
and prices are continually receding. The wire » Wire and 
wire nail branches are in a very similar condition, and 
prices are quoted so low that they cannot go lower, as raw 
materials now stand. Plates continue in very excellent demand, 
and the prices are well maintained. It appears their quality is 
approved abroad, and for this reason there is a constant good sale 
for them there as well as at home, where bers of tug st S 
and 800 to 1000-ton river lighters—though the latter draw their 
chief requirements from the sheet mills, as well as sea-going vessels 
in the North and East seaports—are in course of construction, to 
say nothing of the lot of locomotives and other boilers ; also shortly 
three new armoured cruisers for the Government are to be laid 
down to replace superannuated ones, The sheet mills are somewhat 
more actively employed, but prices remain unaltered. The make 
in October was 11,714t. The latest tenders for steel rails at 
Magdeburg ranged, M. 117°50 to 118 p.t. at works. One South 
German firm made an offer for an English house, neither the name 
of which nor the price having yet transpired. A great deal of 
constructive ironwork is going on all over the country, which has 
been very acceptable to the rolling mills, manufacturing shops, and 
foundries, all of which are doing a tolerable stroke of business, not 
to forget the wagon factories, which will som | become great con- 
sumers. The State in the meantime has hi from neighbouring 
countries 1500 freight trucks in order to appease the colliery 
owners. A strike of moulders is going on at Brunswick, which is 
being carried on with more determination than is usual in this 
country, but as all these trade unions are so poorly funded, they 
always end in a fiasco, as far as the men are concerned, 

According to reports from Brussels, the lately planned German- 
Belgian zinc syndicate is likely soon to become an accomplished 
fact. The metal founders here are suffering greatly under the 
present high prices of copper and tin, as the prices obtainable for 
the finished goods are in no relation to those of the raw metals; 
notwithstanding this, the competition amongst the makers is such 
that red-brass castings are being offered at M. 1°80 the kilo,, while 
copper is not to be bought under 1°53, and tin 2°10 p. ko. 

The list prices of manufactured iron and steel are exactly the 
same as noted last week. 

The capital, 44 million marks, as a first instalment, has been 
subscribed, to start as soon as possible the line of steamers, six in 
number, to run direct from Hamburg to Calcutta, and as the ship- 
building yards in the North and East are said to be all fully occu- 

ied, the vessels are to be bought in England. The Sheffield and 

irmingham manufacturers will now have to be on the qui vive in 
respect to cutlery and hardware, which was formerly shipped vid 
English ports, and will now come much cheaper to the Indian 
buyers, 











HorTeL ENGINEERING.-—Hotel engineering is not now an incon- 
siderable item, as the following will show with respect to the Hotel 
Mont Dore, Bournemouth, which has recently been the subject of 
extensions and improvements, embracing the application of several 
of the most modern developments of engineering. At the west- 
end a new wing has been added, containing a handsome dining- 
room capable of seating one hundred guests, the upper floors being 
devoted to private suites of rooms. At the opposite extreme are a 
winter garden and a commodious covered tennis court, fitted with 
a gallery at one end, and at the other a —— and organ, 
rendering the building available for concerts, &c. The whole of the 
hotel and recent additions are fitted with electric light, about 
300 lamps being employed, ranging from 8 to 16-candles. The 
power is supplied by a 20-horse power vertical engine and 
dynamo combined, of the Raworth type manufactured by Messrs. 
Browett and Lindley. The machinery has been supplied by the 
Anglo-American Brush Corporation, London, and the connections, 
lamps, and fittings, by Messrs. Edmundson and Co., of Westminster. 
An entirely new hydraulic lift service has been erected by Messrs. 
Archd. Smith and Stevens, of London, consisting of two of their 
patent reliance lifts and requisite oee-y machinery. One lift has 
an unusually handsome cage in hard woods, with hand-painted 
panels and electric light. This conveys passengers toall floors, and 
is available at all hours. Having regard to the peculiar require- 
ments of a hydropathic establishment, special precautions have 
been employed to insure the silent running of the lifts, although 
the ascent may be made in eighteen seconds, and either car can 
make forty-eight complete tripsupand down per hour. The pressure 
used is 7001b. per square inch, supplied through an accumulator 
by some seodaly — steam pumps. These are of duplex 
type, with ram and bucket pump ends. They are fixed at some 
considerable distance from the accumulator, necessitating a dif- 
ferent system of automatic control from the chain arrangement 
usually employed. This, we are informed, is given by a single 
valve in the steam pipe, in which the steam pressure is used in 
opposition to the hydraulic pressure, each being alternately caused 
to preponderate by hydraulic connection from the accumulator. 
The movement of the controlling valve is virtually invisible, with 
the result that immediately a lift at the far end of the building 
commences to ascend, the pump starts into motion by no visible 
agency, and continues working till the water d is replaced, 
when it stops in the same manner, only to re-start at the next 
draught of water, the entire system being automatic and silent. 
Steam is supplied for theelectric, hydraulic, and pumping machinery, 
and for heating and cooking purposes, by a55-horse power Babcock 
and Wilcox boiler, carrying a pressure of 90]b, Reducing valves 
are supplied for the cooking and heating systems. An independent 
water supply has been obtained by sinking a large well, about 16ft. 
diameter, in the grounds, The ge obtained is ample, and 
the quality all that can be desired. The water will be raised to 
tanks in the tower by a Worthington Duplex pump. A separate 
pumping plant is employed to supply sea-water direct from 
the shore, a quarter of a mile distant, to the baths, For this 

urpose a Crossley’s Otto gas engine is in use. The work 
os been carried out under the superintendence of Mr. 8, 
Chadwick, Parliament-street, as architect, and Mr. K. Mackenzie, 
Great George-street, as consulting engineer. The builder was 





Mr. M‘Williams, of Bournemouth, and the tennis court was 
erected by Mr, Humphries, of Knightsbridge. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Nov, 18th. 

THe American iron market has improved 
slightly within the past week. Manufacturers 
and dealers in iron and steel feel much easier 
since the election. As yet, however, there are no 
important changes to note in rices. Forge iron 
is selling at 16 dols. and 17 dols.; No. 1 foundry, 
18 dols. to 19 dols, Scotch iron is selling at 
20 dols. for Eglanton; Glengarnock, 21 dols. ; 
Coltness, 21 dols. Foreign Bessemer is offered 
here at 20 dols, w 21°50 dols. Heavy sales of 
American Ressemer have been made at 27 dols. 
One contract has just been taken at 26°50 dols. 
There are inquiries on the market for upwards of 
a quarter of a million tons, and buyers are inclined 
to place orders before an upward tendency sets 
in. The bar mills throughout the country are 
full of business, but manufacturers are so anxious 
for winter business that they are not willing to 
advance quotations for late deliveries, Small 
buyers who deferred placing orders will probably 
be obliged to pay two dollars per net ton more 
for early deliveries of bar iron by the first of the 
year. rge quantities of copper are being sold 
at 17c. Exports of last week were 230,000 lb.; 
exports since the first of the year, 31, 878, 052 lb., 
against 10,340,251 1b. for same time last year. 
The lead “market is extremely dull, Several 
hundred tons sold at 3°75 dols. The stocks of 
foreign lead in this market on November Ist were 
2437 tons, against 1990 tons at same date last 
year. The stocks of foreign spelter in this market 
are 39 tons, against 99 tons last year. An 
advance in sheet zinc is probable. There are no 
stocks in hand, Freights have advanced 10c. per 
100lb. Advices from the western centres point 
to an improvement. A great many buyers are 
short of stocks, and have been running this way 
all the summer, looking for a drop in prices. 

Crude iron makers are looking for an advance 
of 50c. per ton by the first of the year. The 
American Iron and Steel Association has just 
issued its report for 1888, showing the production 
of pigiron for the year, 17, 187,206 tons ; Bessemer 
steel ingots, 3,288,351 ; Bessemer steel, 2,354,132, 
There are 414 iron and steel rolling mills in the 
United States; 583 completed blast furnaces, 
with thirty in process of construction. There are 
bes -five Bessemer steel works, eight Clapp- 
Griffiths, fifty open-hearth steel works, and forty- 
one crucible works. The production of all kinds 
of steel in the United States last year foots up 
3,739,760 tons, 








NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 

Calabak Copper Company, Limited. 

This company was registered on the 20th inst., 
with a capital of £200,000, divided into 200, 000 
shares of £1 each, to poe a certain mining 
concession in respect of a property situated in the 
province of Edremid, Asia Minor, known as the 





Calabak Mine or Mining Concession, The first 
subscribers are :— 

Shares. 
Percy C. Harvey, 1, Clement’s-inn, W.C., solicitor 1 


Henry J. Seamons, 11, Granville-terrace, Mayee- 
road, Wood Green, N., accountant 1 
Thomas ss (Grecian Villa, Trinity, Edin- 


burgh, merch: 1 
Henry Aitken Falkirk, N .B., coal merchant 1 
Richard F. Austin, 8, Union- court, Old Broad- 
street, E.C., solicitor 1 
James R. Coombs, 14, Great Winchester- street, 
E.C., accountant 1 
Charles Ca a ™ Di “Heathfield” Park, Willes- 
den, N.W. 1 
There are al * he — em than nor more 
than seven directors; qualification, £250 in the 
share capital of the company. The first directors 
are Thomas Craven, Frank H. Hensman, Lieu- 
tenant-General Robert A. Logan, William H. 
Quirk, and his Excellency Henry Felix Woods, 
Pasha. The directors will be entitled to receive 
out of the funds of the company the sum of £500 
per annum, and a further sum of £500 bY annum 
for each year in which a dividend of 1 or cent, 
has been paid, and a further sum of £250 per 
annum for each year in which 5 per cent, divi- 
dend has been paid; the said remuneration shall 
4 divided amongst ‘them as they may determine. 
urchase consideration is £150,000, payable 
£88, 3,530 cash, and the balance in fully-paid shares. 





James Hinks and Sons, Limited. 


This company was registered on the 20th inst., 
with a capital of £100,000, divided into 10,000 
shares of £10 each, to acquire the assets and take 
over the liabilities of a company having the same 
name as this, now in voluntary liquidation, and 
to carry on and develope the said business as 
manufacturers, merchants, and dealers in all 
kinds of lamps, stoves, brackets, dies, medals, 
and other useful and ornamental articles. The 
first subscribers are :— 


8) 

Va a, The Cedars, Edgbaston, Birming- 
manufacturer 

*altvod pve feng Wylde Green, ‘Sutton Coldfield, 


| 
miller oo 1 
*John Ford, Portland Lawn, Leaming’ ton . 1 
Thomas Simpson, 6, Waterloo- aired Birming- 

ham, chartered accountant .. 1 
H. Rollason, Erdington, Birmingham, ‘metal 

dealer .. 1 
J.J. Vatmon, Erdington, Birmingham, architect 1 
R. Davenport, Erdington, Birmingham ., . 1 

There are not to be more than seven nor + hon 
than three directors; the first shall be Joseph 
Hinks, Henry Rollason, John Ford, and the sub- 
scribers denoted by an asterisk; qualification, 
£1000 in the capital of the company. The remu- 
neration to the directors is not to exceed £1000 
per annum, 





Mexican Pacific Railway, Limited. 


This company was registered on the 20th inst., 
with a capital of £900,000, divided into 50,000 
preferred shares of £10 each, and 40,000 ordinary 
shares of £10 each, to construct or acquire and 
equip, maintain, and work railways, tramways, 
lines of telegraph, telephones, or other means of 
communication or appliances of a similar nature, 
in the Republic of Mexico; to enter into and 





carry into effect the contracts for the transfer of 

the concessions or contracts relating to the under- 

taking known as the Chiapas Railroad, or any 

parts of the same, and subject to such reserva- 

tions, charges, stipulations, or arrangements as 

may beagreedupon. The first subscribers are :— 

Shares. 

Basil Collins Godfrey, 33, Frederick-street, W.' ~ oe 
solicitor.. .. oe 

Harry Brookes, West Monkton, ‘Taunton | 

bee aye 106, Albion-road, Stoke Newing- 

m, N.. 

Charles T. Whitmore, 79, Lombard: street, “Lon: 
don, E.C., secretary to a company 

Benito Weiser, 8, Versailles-road, ‘Anerley, 8. E, 
stockbroker . 

Charles G. Bennett, 32, Hillside- road, ‘Stamford 
Hill, N., clerk 

Thomas E. Whittaker, él, Maryland: “road, Bt. 
Peter's Park, W., clerk .. . 


There are not to be Sie ‘ia ones nor more 
than seven directors, and the first are to be 
appointed by the subscribers; qualitication, £500 
in the capital of the company. The remunera- 
tion to the directors is to be the sum of £3500 per 
annum, to be divided amongst them as they shall 
determine, 


— tt 





Oxford and London Steam Tug Company, 
Limited. 


This company was registered on the 19th inst., 
with a capital of £10,000, in shares of £10 each, 
to carry on the business of carriers by water on 
the river Thames and its tributaries and canals 
in connection therewith. The first subscribers 
are :— 


Shares. 
*James Hughes, Wood Lawn, Oxford .. 
*Thomas H. Kingerlee, Bridge _— Osbury, 
Oxford .. . 
*James Jesse Hughes, Oxford | ° 
*Alfred Cannon, Sandford-on- Thames :. .. 
*Stephen C. Wakefield, Sema Oxon .. 
John H. Salter, Folly Bridge, Oxford 
William 8, Carver, 55, Corn Market- street, Oxford 1 
The directors are the subscribers denoted by 
an asterisk ; qualification, ten shares. No remu- 
neration is to be paid to the board unless a divi- 
dend of 2 per cent. per annum is declared and 
paid, and then the remuneration shall be £100 
per annum, to be divided as they may determine. 


tt 





Glynbeudy Tin-plate Company, Limited. 


This company was registered on the 18th inst., 
with a capital of £21,000, divided into seventy 
shares of £300 each, to erect tin-plate works at or 
near Glynbeudy, in the parish of Llanguicke, in 
the county of Glamorgan, to carry on the business 
of tin, terne, and black plate manufacturers, col- 
liery owners, &c., in all its branches, The first 
subscribers are :— 

Shares. 
*A. Gilbertson, Glanihyd, near Swansea .. .. 
David H. Hopkins, Pontadaw, near Swansea .. 
*Francis B. Gilbertson, 5, » Chapel- -street, Liverpool 
*R. K. Pritchard, 78, Marlboro’-grange, Cow- 

bridge, Glamorgan ° 
William H. Protheroe, Garnant, ‘Cwmmamman.. ° 
David Smith, Allteven, Pontadaw .. 

Stephen B. Barlow, 49, Lime-street, London, E.C. 


There are not to be less than three nor more 


than five directors of the company, and the first 
are the subscribers denoted by an asterisk. 


ee 





South African Gold Extraction Syndicate, 

imited, 

This company was registered on the 16th inst., 
with a capital of £20,000, in shares of £1 each, to 
enter into and carry into effect an agreement 
between the Newbery-Vautin (Patent) Gold Ex- 
traction Company, Limited, of the one part, and 
the company of the other part, to acquire grants, 
concessions, leases, claims, licences, or authorities 
of and over mines, mining rights, lands, proper- 
ties, water and other rights, in South Africa or 
elsewhere. The first subscribers are :— 


Sha 
J. M. Beveridge, 27, a road, Stoke New- 
ington, cler 
Alfred Stansfeld, 2 2,  Tokenhouse- buildings, sur- 
veyor o* 
Aster Crew, a, Cottenham- road, Holloway = 1 
G. A. Fisk,’ 10, Ponsonby- terrace, penal 
road, 8.W. , clerk Pe ere 
Henry V. Johnson, Brixton- hill; 8.W. eee 
P. Keele, 81, St. Paul’s-road, Highbury, N ese ee 
William Peel, 4, Tokenhouse- buildings, E. ‘G. ee 
There are not to be less than three nor more 
than nine directors; qualification, the holding of 
shares of the nominal value of £1000. The first 
directors are to be appointed by the subscribers, 
The remuneration to the board is to be £1000 per 
annum, to be divided amongst them as they may 
determine. 


tt et 





Sunjei Ujong (Malay Peninsula) Railway Com- 
pany, Limited, 

This company was registered on the 21st inst., 
with a capital of £75,000, in shares of £10 each, 
to enter into and carry into effect an agreement 
made between Thomas Heslop Hill and Ambrose 
Beatty Rathbone, of the one part, and the com- 
pany of the other part, to construct or acquire, 
and equip, maintain, and work railways, tram- 
ways, lines of telegraph and telephones, or other 
means of communication or appliances of a 
similar nature in the Malay Peninsula, and for 
above purposes to enter into and carry into effect 
any contracts, and apply for, accept, and carry 
into effect such concessions or authorities as may 


be deemed necessary or desirable. The first sub- 
scribers are :— 
Shares, 
W. Marshall, 280, Devonshire-road, 8.E., secre- 
Re ke a ee ee eer 1 
A. Mitchell, 278, City-road, E.C., clerk... .. 1 
J. Gates, él, South Hill Park, Hampstead .. 1 
8. Crouch, 173, Isledon-road, N. oe os 1 
E. Disney, Stecle-road, Sydenham, “clerk | 1 
E. T. Botwright, 28, Sutton- _— Hackney, 
accountan eo 1 
T. Nettleship, i Mildmay Park, Ne sa ‘ 1 


The number of directors is not to be less than 
three, nor more than seven, and the first are to 
be appointed by the wabaceibeva ; qualification, 
shares or d tures or debenture stock in the 
company of the nominal value of £500, The 
directors are to be entitled to receive out of the 
funds of the company, by way of remuneration, 
from the date of the appointment of the first 
directors, £500 per annum, so long as their 
number shall not exceed three, and £150 addi- 








tional for every further director up to five. 
Registered office, 65, New Broad-street. 





New Zealand Copper Company, Limited, 


This company was registered on the 22nd inst., 
with a capital of £150,000, in shares of £2 each, 
to acquire, work and develope the mines and 
properties known as the United Champion and 
other mines situated in Aniseed Valley, Nelson, 
in the colony of New Zealsnd, and to carry on the 
business of miners and smelters in all its branches. 
The first subscribers are :— 

Shares. 
E. Jackson, 19, Cullum-street, E.C., merchant . 25 
¥: Simpson, 5, Rood-lane, E.C., tea agent... 1 

+ d, Streatham Lodge, Brixton Hill, 8. W., 
tary to a company 


“Hd Firth; Stanway Manor, Shropshire | “neon ae 
 ™ Scrutton, 18, Billiter-street, E.C. . og 3 ae 
Col. C. 8. Downson, 8, Summer- -terrace, ae. 5: 1 
*Lord H. B. Bruce, M. P., 36, Eaton-place,W. .. 50 


Directors’ qualification, 100 shares ; the first 
directors are Henry Douglas Jackson, Captain E. 
Palliser, and George B, Wilkinson, and the sub- 
scribers denoted by an asterisk. The directors 
will be entitled to receive out of the funds of the 
company for their services the sum of £1750 per 
annum, and if the dividend in any year shall 
amount to 10 per cent. on the paid up capital the 
board may appropriate a further sum of £1000, 
to be divided amongst them as they shall think fit. 





Anglo-Spanish Mining, Reduction Works, and 
Finance Syndicate, Limited. 

This syndicate was registered on the 23rd inst., 
with a capital of £30,000, in shares of £1 each, 
to examine, prospect, and explore, farms, lands, 
mines, minerals, ores, mining rights and claims in 
Spain or other parts of the world. The first sub- 
scribers are :— 


8) 

J. 2. parame Mason-terrace, West Greenwich, 
cler! . 

C. F. Richardson, 4, * Tokenhouse- buildings, E. C., 


chartered accountant 1 
C. Cathews, 65, De Burgh- street, Cardiff, ace 
countants .. 1 


F. Gilbertson, 4, "‘Tokenhouse- “buildings, ‘EL C., 
chartered accountant as 1 
W. F. Fowle, 2, St. James’ -road, ‘Stratford « oti 1 
G. H. Wells, 1, Houghton- place, N we « 1 

C. Pengelly, — es Seorrier, Cornwall, 
engineer ° « 1 
There is not to be lees than three, n nor more ethan 
oe directors of the company, and the first are to 
——— by the signatories; qualification, 
ares; the remuneration of the board is to 
oe at the rate of £105 per annum to each director, 
and 24 per cent. of net profits after payment of 
10 per cent. dividend. An agreement of 17th 
inst. provides for the purchase from Wm. Part- 
— of 43, Bedford-square, certain mines for 


) . 








OFFICIAL MEANNESS. 


THE Government of India has been guilty of an 
act of incredible meanness. The Board of Direc- 
tors of the Great Indian Peninsula Railway 
Company voted a bonus of 5000 Rs. to Mr. F. W. 
Stevens for the special services rendered by him 
to the Company in designing and carr: the out the 
new Victoria Terminal Buildin, he reasons 
for granting this very modest in connec- 
nection with an immense work Poorey Aim over ten 
= rs were as strong as they could possibly be. 

hey were fully as strong as those which justified 
the Port Trustees in recommending the payment 
to Mr. T. Ormiston of a bonus of 7500 Rs. on the 
completion of the Prince’s Dock. This bonus was 
sanctioned by the Government of India, and was 
duly paid to Mr. Ormiston, who had well earned 
it. But the Government of India have refused 
to sanction the bonusto Mr. Stevens on the ground 
that he had, in their opinion, been ‘‘ amply remu- 
nerated for any work you may have done in con- 
nection with the Victoria Terminus.” It is not 
true that Mr. Stevens has been amply remune- 
rated. He has not even received the ordinary 
remuneration which a professional man rightly 
receives for such work. Had he been paid by 
commission instead of by salary, there might have 
been reason to refuse the bonus, with or without 
graceless remark. But when it is considered that 
the architect who created the Victoria Terminus 
only received 250 Rs. per month more than any 
ordinary district engineer employed on the rail- 
way, the reason assigned for the refusal to sanction 
the bonus is not only ungracious but impertinent. 
The exceptional shabbiness with which the Govern- 
ment had treated Mr. Stevens in the matter of 
his leave allowance, when after several years’ 
assiduous and successful labour he was obliged to 
take six months’ sick leave in 1886, when the works 
were near completion, renders the churlish refusal 
to sanction the vote of the Board of Directors the 
more shameless. It is usual to take into con- 
sideration the amount of leave foregone by engi- 
neers engaged on special duty to avoid delaying 
work in hand. Government paid no attention 
to this consideration, any more than to the fact 
that the works in progress required exceptional 
architectural and engineering skill. The Govern- 
ment gave Mr. Stevens no credit for having 
erected works of great magnitude and admitted 
beauty within the estimates, and took no account 
of the creditable fact that through his care and 
discretion the works have been carried out with- 
out any litigation. The London Board of Direc- 
tors did not overlook these special claims. They 
sent an earnest request through their Bombay 
agent to the Government of India that the sanc- 
tion to the bonus of 5000 Rs. should be accorded 
in — of the highly satisfactory manner 
in which the works have been carried out. 
Besides these claims Mr, Stevens had others, He 
prepared designs and estimates for the new 
Byculla Station, and several other works. The 
Government of Bombay gave generous acknow- 
ledgment of Mr. Stevens’ labours placing on 
record in a resolution the opinion of H. E. Lord 
Reay and his Council that ‘‘ the design and con- 
struction of the Terminal Buildings for the Great 
Indian Peninsula Railway in Bombay reflect the 
very highest credit on (Mr. Stevens’ skill as an 
architect and engineer.” It is difficult to under- 
stand how the Government of India has not only 
failed to give similar expression to the universal 
opinion, but has thought it becoming to reward 
the architect with a gibe and flout.—Bombay 
Gazette. 








THE PATENT JOURNAL. 
Condensed from the ag the Commissioners 0, 
a % 


Application for Letters Patent. 


*,* When patents have been “ communicated” the 
“name and address of the communicating party are 
printed in italics, 


16th November, 1888. 
16,626. Securtnc Bows to TuBULAR ATTACHMENTS of 
ATCHES, &c., L. Platnauer, Birmingham. 

16,627. Easet Carp Rest, &c., H. E. Palmer, Bir- 
min; ham. 

16,628. PARTLY-COLLAPSIBLE LireBoats, W., H., and 
A Chambers, Glasgow. 

16,629. GaLVANic Batrerizs, F. Cramer, Berlin. 

16,630. PLoucus, J. G. Gleave, Manchester. 

16,631. Stamprina TrRaDE Marks, W. C. and A. A. 
Haigh, Manchester. 

16,632. Wroveut Iron Curtain for Tueatres, D. 
Jones, Oldham, 

16,633. Gassinc Frames, T. Rivett, Manchester. 

16,634. Printinc upon Foutpep Piece Goops, W. 
Haigh, Manchester. 

16,635. CrapLEs, &c., J. Smith, Blackburn. 

~ 636. SELF-GENERATING Gas BuRyers, G. 8. Grim- 

ton, London. 

16, 637. Horse Cotiar, G. Bumstead, Diss. 

16, 638. RevoLvinc FrirE-agMs, J. Carter, London. 

16, 639. Music Stanp, D. Freeman, Lozells. 

16, 640. CopyiIne LATHES, W. Smith, em. 

16, 641. Construction of Omnipuses, G. L. Cumber- 
jand, mdon. 

16,642, TaBLes for VERTICAL Drittinc Macatngs, T. 
and R. Lees, Holmw 

16,643. ‘Hoistine Heavy Weicuts, W. and G. T. 
Turner and G. Fish, Preston. 

16,644, MARBELLISED " ENAMELLED Vases, J. B. Gamlin 
and J. Tinney, Bridgwater. 

16,645. Dish, &c., WasHinc Bruss, G. Collier, New- 
castle-on- Tyne. 

16,646. ORNAMENTING Bepsteaps, &c., J. Turner, 
Dudley, and J. A. Crane, Birmingham. 

16,647. SPRING MATTRESSES, F. Gillett, Liverpool. 

16,648. Securinc HanpDues to CurLery, W. B. Hatfield 
and C. Wingfield, Sheffield. 

16,649. Securinc DeTacmaBLE Enps to CorNICcE PoLes, 
F. Appleyard, Sheffield. 

16,650. Raisinc, &., Wixpows, &c., H. Atkinson, 
London. 

16,651. Cigarettes, E. Anthony, London. 

16,652. RecuLatinG the Suppiy of Gas, A. R. Price, 
Birmingham. 

16,653, ELecrro-motors, O. Fronly, London. 

16,654. RerLtectinc Saapes for ELectric Lamps, C. M. 
Dorman and R. A. Smith, Manchester. 

16,655. Savine Lire from Drownine, T. P. Wilcox, 
Sheffield. 

16,656. Watcnes, A. Edwards, Birmingham. 

16,657. Compinep Winpek and Hoiper for Corron, 
&c., W. Edridge, Birmingham. 

16,658. Sarety Junctions for ELectric Licutine, T. 
Tay lor and W. Tunnicliff, Birmingham. 

16,659. ADJUSTABLE SPANNER, W. T. Hall, Durham. 

16,660. PRESERVING SHELL-FISH for Bait, J. Hunter, 


Glasgow. 

16,661. Stop Motion for Twiyinc Jennies, W. and L. 
Tolson and J. Adams, Huddersfield. 

16,662. TREATING LIGNITE, T. Chappell, London, and 

. H. Key, Newton Abbott 

16, 663. AFFIXABLE SHADOW. -PIN APPLIANCES, W. J. 
Reynolds, London. 

16,664. RounpaBouts and Movine Toy Ficures, C. 
Watchurst, London. 

16,665. Lip for Crosets, A. J. Boult.—(F. Gappisch, 
ecrmany ) 
6,666. PEROXIDE of Leap, W. P. Thompson.—(P. Naey, 
“"esinan ) 

16,667. BicycLes, T. Wignall, Liverpool. 

16,668. Meat or WELL DisHEs, H. A. Pickthall, Liver- 


pool. 
16,669. CrusHinc Macuines, F. Weidknecht and C. 
oeller, don. 
16,670. Locks, M. Chaulin, London. 
16, .. MANUFACTURE of Io, W C. Roberts-Austen, 
E. J. Ball, and A, Wingham, London. 
16,672. WasHine, &c., VaRious ARTICLES, F. Vinten, 


16,673. SIGNALLING on Rartway Trains, D. Macnee, 
London. 
16,674. Zrscinc MeTaL ARTICLEs, G. W. Koffler and A. 
reden, London. 
16,675. Boxes for Minerat Water Bortttes, H. W. 
Bartley, London. 
16,676. Raitway CarriaGEs, &c., J. T. Goodfellow, 
London. 
16,677. MANUFACTURE of Bas-RELIEFs, &c., E. Zerr, 
ndon. 
16,678. PRopeLuer, J. Straker, London 
16, 679. Naits, H. H. Lake.—(@. £. ‘Buschick and F, 
Rautert, United Stutes.) 
16,680. Fastenine Laces of Boots, H. H. Lake.—(F. C. 
Constable, India.) 
16,681. MuLTIPLE TELEGRAPHY, F. J. Patten, London. 
16,682. Petroteum Hot Air Enoines, C. Wells, 


London. 

16,683. Vatves for Hypravutic Motors, W. Snelling, 
London. 

16,684. Lamps, H. Lucas, London. 

16,685. VeELociPEDEs, W. J. Cocks, London. 

16,686. Bearrnecs of AXLEs and Sa#arts, W. J. Cocks, 
London. 

16,687. Sash Fasteners, J. Burns, London. 

16,688. RecuLatinc ComBustion, G. G. Brodie and /, 
D. Prior, London. 

16,689. Suirt SLEEVES, P. Jones, London. 

16,690. AIR-WETTING Apparatus, A. Petit, London. 

16,691. MecHanism for SMALL-aRMs, H. W. Holland 
and J. Robertson, London. 

16,692, TEMPERING and ANNEALING CYLINDERS, W. 
Anderson, London. 

16,693. TorPEDoEs, T. Nordenfelt, London. 

16,694. INSTRUMENTS for TRANSMITTING INFORMATION, 
J. H. Thomson, London. 

16,695. Measurinc and Drawino InstRUMENTS, T. 
Green, London. 


lith Novemler, 1888. 


16,696. Bearincs for Revotvinc Su#arts, J. Seel 
Manchester. 

16,697. DETERMINING the PERCENTAGE of Fat in MILk, 

N. G. K. Husberg, Sweden. 

16,698. GuaRD for CHILDREN’s Cots, C. Blundstone, 
Manchester. 

16,699. DovucH KNEADING Macuinery, J. Johnston, 
Manchester. 

16,700. Bicycies, A. von Wedell, London. 

16,701. HorsesHoE, G. Jacobs, London. 

16,702. Spiit Pins, J. Haywood, Barnsley. 

16,7038. Lixiviatinc Batreries for Raw Sucar, C. 
Steffen, London. 

16,704, CerL1ne Hook, A. Mattison, Middlesbrough. 

16,705. Howpixe Yarxs in Looms, T. W. Smith and G. 

homas, Birmingham. 


16,706, Screw Pxopeciers, &c., B. W. Maughan, 
London. 
16,707. Pickers, H. Hind, Bradford. 


16,708. Revotvinc Brush Macurine for Streets, 8. 
Richardson, Sunderland. 

16,709. SappLE for Bicycues, &c., J. A. Harrison, Bir- 
mingham. 

16,710. CoLourinG and Decoratine Grass, H. Norris, 


mdon. 

16,711. CompineD ForK and Srooyn, W. H. Pink, 
London. 

16, ew . aacacaaael for Creanina Grarn, J. Tucker, 


16,713. — Burrs from Woot, W. E. Heys.—(Z. 
Nouvelet, France.) 

16,714. MANUFACTURE of Corps, W. T. Glover and E, 
Whalley, London, 
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, A. R. Brown, 

mdon. 

16,716. Rerininc Ons, W. P. Thompson.(C. Rave, 
gium 

16,717. Fotpinc Lee Rats of Surrs’ Bertus, W. P. 
oskins, Birmingham. 

16,718. Leccines and Garters, F. E. Kendall, Man- 

cheste: 


| Paixtine of Paotocrapass, &c. 


r. 
16,719. Mecuanicat Counters, W. Snelgrove, Bir- 


16,720. TakiNe Sounpines, A. J. Cooper and E. E. 
igzell, London. 
Sheth _— Hanvies, T. McGrah and H. Walker, 


— * eee for Benpinc Racket Frames, T. Pitt, 


16,723. siccn Surps, G. A. Poole, Askern. 
16,724. YLEss Sarety WatTcHu Bow, Cc. Turner, 


unton. 

16,725. Sroprer for Borries, J. Greenfield and F. 
Shi ndon. 

16,726. Aik Suppty Pires for Furnaces, J. Cooper, 
anchester. 

16,727. Mrver’s Sarety Lamp, D. L. Davies, Bristol. 

16,728. Drwaxo Execrric Macuineg, N. G. Thompson, 
oni 

16,729. Fixcer Pxates for Doors, F. J. Stokes, 


16,730. nen T.S. McInnes, Govan. 
16,781. ——— Drivers for Power Looms, A. Kennedy, 


16,732. Overcoat, H. R. Phillips, London. 

16,783. PREV. ENTING INCRUSTATION in BorLers, J. T. 
Nibiett, London. 

16,734. Cement, E. Edwards.—(J. Gautier, France.) 

16,735. S.-i and Sizine Metat Batts, W. Hillman, 


sateee _— of Sarety Bicycies, W. Hillman, 
London. 


16,737. Mosarc Tix, T. Souffiet-Leblon, London. 

16,788.  -~aemamaeae Postace Stamps, B. A. Collins, 

16,78, Fasrexrno Coat CELiar Puates, C. H. Sebry, 

16,740. Worxinc Rattway Sicnats, I. A. Timmis, 
London. 

16,741, ArRaTeD Brean, W. Todd, London. 

16, 742. CLosinc Borr.zs, &c., L. Vallet, Liverpool 

16,743. Lamp EXTINGUISHERS, Ww. Taylor, Liverpool. 

16,744. GaRDEN FRaMEs, W. L. Wise.—(Cassant de 
Fernelmont, Belgium.) 

16,745. WARMING Arr, L. Weigert, London. 

16, 746. ParaLtet Ruters, J. P. Maginnis, London. 

16, — . emeenanas Coxe Ovens, J. H. Cochrane, 


16,748. “Oornme orr Rivet Heaps, E. A. Cowper, 
London. 

16,749. ExtincursHtnc Lamps, R. J. Eke, London. 

16,750. Excuanoeinc Goops for Corn, E. 8. Ford, G. 
Haydon, and J. C. Duke, London. 

16,751. Burton or Stup, T. G. Whitmore, London. 

16,752. TosBacco Pires, F. T. Bennett, London. 

16,753. Grixpinc Cements, A. Gray, London. 

16,754. Feep-waTeR Heater, P. A. Guion and J. T. 
Knight, London. 

16,755. Dyemse Hanks of Yarn, J. and H. Hussong, 


mdon. 

16 756. Dyerse or Scourrnc Yarn, C. L. Klauder, 
London. 

6,757. Fire-arms, O. W. Be: ann, London. 

16, ps. Tsawinc Frozen Meat, G. F. Watson and 

P. F. R. Lafabr®gue, London. 

16,759. Rovunpapouts, G. F. Redfern.—(A. 
niscle, France.) 

16,760. Sicuts for OrpNance, H. H. Grenfell, London. 

16,761. Conpensine Steam, R. ~~ ome London. 

16,762. Soap, E. Smith, ——_ 

16,763. Pas, E. Smith, Longsig! 

16, 764. CARRIAGE BRAKES, Z Sn ect, London. 


Poujar- 


19th November, 1888. 


16,765. Lamps, G. R. Redgrave, London. 
16,766. Evecrric Lamps, A. L. She » London. 
1 Srretcurne the Lees and Feet of Tor Boots, 
J. T. Fryer, London. 
16, 768. Sicuts for Firz- -aRMS, A. Lindner, London. 
16,769. Exrractine the Teets of ANIMALS, G. Tietcke, 
Manchester. 
16,770. Artiric1a, Stones, C. O. Weber and F. W. 
Follows, Manchester. 
16,771. Furnitcre for Locks and Latcues, T. Sanders, 
Birmingham. 
16 772. Construction of Artictes of Porrery and 
Lass, H. 8. Till. Newcastle-under-Lyne. 
16,773. Gearine for Mancies, &c., D. A. Murdoch, 
Belfast. 


16 er. DistrisvTion of Szwacr, B. R. Phillipson, 
in. 
16,775. DovBie-Loop Sprincs and Ornaments, H. 
Torley, Germany. 
16,776. ‘Woop Screw Macurives, G. Weber and K. J. 
Mayer, Germany. 
ke State Cieaner, W. T. Fox and C. Coulbeck, 


‘ide. 

16,778. PuncHine and Rivetminc Macurngs, H. Spithl, 
r 

16,779. ATTACHMENT for Bott.es, &c., W. E. Stenning, 
mdon. 

oe a Mowers, T. Archer, jun., Gateshead- 


167 781. a Hoop Feet for Barus, &c., E. Priest, 
Wolverhampton. 
16,782. MecHanicat Automatic Toy, &c., H. Bate, 
Great Grimsby. 
16,783. ANCHORS, E. Seedhouse, Glasgow. 
16,784. Buttons for Wurps, E. Dalton and W. Jeffries, 
Birmingham 
16,785. Macic Lantern Surpes, &c., W. P. Adams, 
mdon. 
16,786. Securtnc Carps to Sash Winpows, R. Jack- 
son, Whitefield. 
16,787. Toys, J. F. Bennett, Sheffield. 
16,788. Ciamps for Jomninc Picture Frames, R. 
Wheeldon, London. 
16,789. Bruarp Cue Tries, &c., F. W. Garrard, 
Ipswic 5 
16,790. Inpicators for Steam Enorves, J. Atkinson, 
ion. 


oe Sarety Ripinc Stizrvups, J. Bradbury, Blox- 


16,792. Stir Hoox, C. H. Bennet, Sheffield. 

16,793. OSCILLATING CENTRIFUGAL Macuines, J. 
Laidlaw, Glasgow. 

16,794. CENTRIFUGAL Macuines, J. Laidlaw, gs ~ een 

16, 795. Stop Vatve and Recuator, St. J. V. Day.— 
(?. &. Swan, India.) 

16,796. EXTRACTING GoLD from Ores, J. H. Pollock, 

ow. 

16,797. Pirg, O. Lewis and W. R. Morris, Carnarvon. 

16,798. REGISTERING NuMBER of PASSENGERS, J. Brock 
and A. R. Terry, London. 

16,799. Oxy-HYDROGEN Lime Licut, A. Cornell, Ton- 
bridg: e. 

16,800. — of Ore, E. Carter, London. 

16,801. Bicycie Sappies, H. Sims, London. 

16,802. Enercy Economisinc APPLIANces, J. Walsh, 


mdon. 
16, we aed Tureapinc Macuines, C. D. Rogers, 


16,804. Guvese Dies, C. D. Rogers, London. 
16,805. Pen and PENCIL, F. 8. Arnold, London. 
16,806. Trummine the Bearp, A. Kuhn, London, 
16,807. Fruit PEELING MACHINES, H. Keinschmidt, 
London. 
16,808. Hoxsesnogs, E. C. Hitch, London. 
16, —— Bartreziss, H. I. Harris and J. Garford, 
mdon. 
16,810. Lusricators, Tangyes, Limited, T. Jefferiss, 
and C. W. Pinkney, London. 
16,811. Crusninc Cement, W. Joy, London. 
16,812. Wire Netrine, A. N. Pearson, London. 
16,813. SzconDARY GENERATORS, G. C, Fricker, Lon- 
on. 





16,814. Strercnine Trousers, L. A. Baillon, London. 

16,815. Burron-Ho Ls, 8. Salter, London. 

16,816. Stoppers for Botries, H. and R. J. Thomson, 
Hun’ onshire. 

— ConnecTine JacguaRD Carps, W. MaclIlwraith, 


16,818. — Macurvery, C. H., H., and A. H. 
Cooper and W. Roe, London. 

16,819. Prorecrinc Mik Cans from Insury, L. B. 
Bertram, London. 

16,820. SHAPING SiDEs of CarriaGE-ways, A. H. Lap- 
ham, London. 

16,821. Separatinc Leap from Sitver, A. Arche, 
London. 

20th November, 1888, 

16,822. Ovens, J. B. Walker, Armley. 

16,823. ADJUSTABLE SuRGicaL Spuints, R. C. Royle, 
Ardwick. 

16, _ TREATING TiMBER used in Minne, H. Aitken, 


16, ae “EXMLLNo the Rius of Puuueys, J. Ruscoe, 

16.836." Lame Burners, A., A., and M. Graetz, 
Berlin. 

16,827. PHOTOGRAPHER'S PRINTING FRAMES, A. Towers, 
Liverpool. 

16,828. Pickinc Gear for Looms, F. W. Durham, 
Bradford. 


16, — PortaBLe Lamp and Dynamo, R. Thompson, 
vel 
16,830. Reoisrerinc the Suppiy of Air to Mrngs, &c., 
W. and A. Ackroyd, London. 
16, nee Knittinc Macuinery, &c., J. van D. Reed, 


on. 

16,832. HamMeERLEss Gun Locks, J. P. Clabrough, 
Birmingham. 

16,833. —— Fasrics, T., J., and J. W. Kiddier, 
aoe, Weavis 

16,834. Weavinc Looms, E. T. and M. J. Whittaker, 


16,835. Genes and Fustians, R. Shackleton and W. 
Pickles, Halifax. 

— LusricaTinG MULE Spinpxgs, T. Thorp, White- 

e! 

16,837. PerroraTep Grass, F. E. Kny and D. Wood, 
Stourbridge. 

16,838. Sarery-DEvice for NapuTHa Enornes, H. J. 
a Gas Engine and Power Company, United 
States. 

16,839. Expiosives, H. J. Allison.—(C. W. 
United States.) 

16,840. Steam Generators, W. M. Brown and 8. W. 


Whitmore, London. 
ne. Ralsine or LowERING Gas-Licut, 8. H. Brierley, 


Talney, 


irming’ > 
16,842. SELF-actinc Mugs, J. Albinson, London. 
16,843. —— the Enns of Corton Banps, T. Black- 
mdon. 
16,844. Inpicatina Apparatus for Tramcars, &c., E. 
ion, London. 
16,845. Sort Soap, J. Gott, London. 
16, * ag Gtazinc HorticurTuRaL Srructrores, C., W., 
, J., and F. Allen, London. 
16, ++ Prevmatic MessEnceER, J. Kelly, London. 
16,848. CLEANING the SuRFACE of Iron, A. Gutensohn 
and J. M. James, London. 
16,849. Raitway CouPLines of Wacons, L. P. Conard, 
London. 
16,850. FEEDING Apparatus for Printinc MACHINES, 
E. T. Cleathero and J. A. Nichols, London. 
16,851. ConrrRoLLtinc Motion, W. T. Goolden and 8. 
Evershed, London. 
16,852. VariaBLe Exrecrric Currents, W. T. Goolden, 
L. B. Atkinson, and 8. C. G. Gold, 2 me 
16,853. Frre-Bars, D. B. Morison, Hartlepoo 
16,854. Dressinc Tin, G. M. Edwards sew. J. Grif- 
fiths, London. 
16,855. ComBrneD Evectric Conpuctor and INTER- 
RUPTER, F. Moreton, London. 
16,856. RoUGHING ATTACHMENT for Horsss, J. Wallis, 
London. 
16,857. Couptines for Rattway CarriacEs, R. C. 
ost, London. 
16,858. "INJECTOR Stop Tap, A. and F. Craven, W. 
Pinder, and P. H. Stansfield, Bradford. 
16,859. Banszo Brincgs, G. Luigi, London. 
16,860. PiasTERING, W. Doehring, London. 
16,861. EXCAVATORS, A. J. Boult.—(0. Jull, Canada.) 
16,862. Exrractinc Air from CLosep VesseLs, J. 
Clegg, Liverpool. 
16,863. Lastinc Boots and Sxoss, T. Brining, London. 
16, pes —— &c., TexTite Fasrics, J. Clegg, 


16,305 Rates Spapes, &c., A. J. Boult.—(J. Huertas, 

Pan. 

16.866. Luacacr Lasets, E. Senior, Manchester. 

16,867. Baxkrya Ovens, A. J. Boult.—(C. F. Hubbard, 
Canada.) 

16,868. Ixypicatine the Position of Rartway Points, 
C. R. Galwey, London. 

16,869. Bopstn Frames, G. M. and A. Whittall, 


London. 
— Parts and Srmitar Receptac ues, H. J. Jordan, 

mdon. 
16,871. Buock or Pap of Composition, T. J. Denne, 


London. 

16,872. Makinec Spoons, A, R. and I. R. von Klinkosch, 

London. 

16,873. een and Repropvucinc Sounps, H. J. 
Smith, 

16,874. nate for Harness, F. Hardy, London. 

16, 875. Sprinninc Macurves, J. Maddocks and W. C. 


itehead, London. 
16,876. Tarte, J. cand, T. D. Addis, and H. Wellings, 
1a Distaipurtso Om over Waves, F. Silas, 
16,878, , for Tyre-waitinc Macurngs, E. Fitch, 
16870. Ganensem, H. H. Lake.—(J. H. Brown, United 


16,880. Founrars Pens, J. T. Wilcox and A. W. 
Williams, London. 
— —~ <_pemame ILLUMINATING S16ns, W. Sparrow, 


arpenden. 

16,882. Lips for Pirzs, F. W. Rae, London. 

16,883. FLEx1BLE Packie, J. T. Hinton, London. 
7, Securine Doors, A. D. Guerra and D. Steffans, 


on. 
16,885. Matt, H. H. Lake.—(J. W. Tree, 
States, 
16,886. BurnisHine the Heexs of Boots, H. H. Lake. 
—-J. H. Busell, United States.) 
16,887. Pumps, W. Keast, C. Budge, and R. Wilkinson, 
London. 
16,888. NeepLe THRreapers, J. M. Miller, London. 
16,889. CentTRiIFUGAL Guw for the DiscnarcE of Pro- 
secTILes, W. E. Hicks, London. 
—. TeacHinc AppLieD Mecuanics, E. Barry, 
mdon. 
16,891. Home-Trarners, J, R. Hamilton, London. 
16,892. Evectrric Firrsac Mecuanism, T. Nordenfelt, 
London. 
16,893. Sarprmne Coat, W. Shapton, London. 
16,894, PHoToGRAPHIC CAME W. R. Baker, London. 
—, AvTomaTIC SIGNALLING Apparatus, A, Glen, 
ndon, 


United 


2ist November, 1888. 
16,896. Woop Pranina or Curtinc Macaines, D. 
omson, Glasgow. 
Supports of Snape FrRame-HoLpers, E. 


16,898. MECHANICAL MESSAGE Recorper, F. Howcroft, 


London. 

16,899. EwpLess SELF-FEEDING Foo-sIGNAL APPLIANCES, 
I. F. Taylor, London. 

16,900. EvecrricaL FusisteE Cut-outs, C. Grivolas, 
jun., Birmingham. 

16,901. AUTOMATICALLY-CLOSING Doors, J. 8. Naylor.— 
(M. Tillotson, United States.) 

16,902. Priers for Hosiery Neepies, &c., A. Paget, 
Radmoor. 





16,903. Giass Recepracies, D, Webb, Manchester. 
16,904. Corsets, R. Hopcroft, —-.. 
EvecrricaL Locks, G. C. Dymond.—(P. 
Schwenke, Zerbst.) 


16,905. 
16,906. Permanent Way of Rat and Tramways, R. M. 
Eastman, Liverpool. 
16,907. Fixinc Inpia-RUBBER TrRES on WHEELS, G. 
Hookham, Birmingham. 
eee Rattway Sienas, R. Todd, Manchester. 
6,909. Marine, &c., Borers, P. Ferguson and W. Y. 
"“Gamiee e ow. 
16,910. ety &c., Squeezer, J. D. Mitchell, Glasgow. 
16,911, SicHT- TESTING Apparatus, B. Green, "London. 
16,912. - _cmaeel Vatve or Cock, H. Brecknell, 
ristol. 
16,918. SHears, A. Hart, Glasgow. 
16,914. Ba.oons, J. Monteith, G 
16,915. InvicatinG the Position of Supe’ RuppERs, 
. Bruce, Liverpool. 
16,916. "SULPHIDE of ALuminium, T. Parker and A. E. 
obinson, Manchester. 
16,917. Screw Prore vers, G. Chapman, Glasgow. 
16 cage Dovoen, J., T., and J. Vicars, jun., 
ndon. 
16,919. StranparRps for Measurinc Horses, J. Wilson 
and P, Spencer, Nantwich. 
16,920. Perrect Mitre Cramp, J. Frost, Norwich, 
16,921. Secuninc WHEELS or PuLLeys to Suutriss, J. 
Wilson, Halifax. 
16,922. Knitrep Prive Fasrics, J. Booth, Halifax. 
16,923. Pickina Motion for Power Looms, J. Stan 
hope, Guiseley. 
16,924. Sarery Boor or Dress Button, M. A. Mooney, 
Bedford. 
16,925. ImprecNaTiInG Fisrovs Mareriats, 8. H. 
H London. 
16,926. Construction of Mout Gaas, F, W. Weller, 
London. 
16,927. GeneRaTING Gas from Hypro-carson O11s, R. 
R. Hutchinson, London. 
16,928. DyNaMo-ELECTRIC GENERATORS, R. R. Hutchin- 
son, London. 
16,929. Recorpine Scores in Goir, C. Harle, and 
Harle’s Patent Cyclometer Omnene, ndon. 
16,930. Monry Boxes, G. Cole, E. H. Cooke, and F. W. 
Hopner, London. 
16,931. Gearine for TRamMway Enornrs, A. Dickinson, 
Birmingham. 
16,932. Rotts for Purina Fisres, G. Tidcombe, 
London. 
16,938. Surrts, G. Pescod, London. 
16,934. Corp or Caste CLurcues, J. Harrison, Castle 
Bytham. 
16,935. Umprecias, L. P. Conard, London. 
16,936. PLatrer Cake Box, A. C. Shoppee, London. 
— Epoinc Macuines, E. and R. Cornely, Lon- 
on. 
, J. K. Starley, 


16,938. Pepaus for VELOCIPEDES, &c. 


London. 
16,939. Betis, G. Binswanger and H. J. Coates, 
London. 
16,940. Paint Brusues, W. H. Bendall, London. 
16,941. PappLE-wHEELS and Screws for Surps, J. Green, 


mdon. 

16,942. Vatves for Compound Enornes, J. M. Stratton, 
mdon. 

16,943. Treatment of Esparto Grass, J. Mactear, 


mdon. 

16,944. Comprnep TaBLE, &c., W. and J. McHardy, 
Dollar, N.B. 

16,945. Lockrnc Arparatus for Lirts, 8. Brown, 
London. 

16,946. Evectrric Lamps, J. Y. 
United States.) 

16,947. ELecrric Current TRANSFORMERS, L. Paris 
and Scott, Limited, and W. H. Scott, London. 

— Expansion Steam Enaines, H. Gourlay, Lon- 

on. 

16,949. Comprvep Hammer and Screw-priver, R. Fur- 
ness, London. 

16,950. CanpLe Houpers or Sockets, G. R. Alston, 
London. 

16,951. Curtine Pants, J. E. Pillierand A. A. Guichard, 
London. 

16,952. Cam Sprine Box Fits, A. E. Walker, London. 

16,9538. ArTIFIcIAL FueL, W. Hubbard, London. 

— ELECTRO-PLATED Goons, F. < Oetzmann, 

maon. 

16,955. ANNEALING Gun Tusss, W. Anderson, London. 

16,956. GLoves or ProtectinG Paps, P. J. Howlett and 
J. Caffarey, London. 

16,957. Scortnc the Game of Gorr, F. H. Ayres, 


Johnson.—{7. Mace, 


London. 

16,958. TREATMENT of Gas, J. E. and A. Dowson, 
London. 

16,959. Evecrric Contact Apparatus, C. F. Hilkier, 


mdon. 

16,960. Axssorpinc the Passace of Nicotine from 
Toxsacco, R. H. Carrell, London. 

16,961. HoLttow InpIa-kUBBER Batis, E. Herbst, 8. 
Kohnberger, and A. Mandi, London. 

16,962. THRasHinc Macuines; E. G. N. Salenius, 
London, 

16,963. Roastinc and Bastino, W. B. Clarke.—(J. A. 
Viville, Paris.) 

22nd November, 1888. 

16,964. StreTcHING Trousers, F. H. Snyder, London. 

16,965. Gun Mountinos, F. H. Snyder, London. 

16,966. Hinces on TRAVELLING Bac Frames, R. Ling, 

ondon. 

16,967. WeicuTep Motor for Movine Toy Ficurgs, G. 
F. Lutticke, West B n. 

16,968. Mecuanicat Toy Four-Leccep WALKING 
Ficures, G. F. Lutticke, West Brighton. 

16,969. Fire-crates and Ovens, E. Taylor, Blackburn. 

16,970. ~~ rrr norman Gases, B, H. Thwaite, 
Live 

16,971. a ARNING Macurne, H. Nathan, Bristol. 

16,972. MANoLEand WRINGING MAcuINEs, G. Matthews, 
Tooting. 

16,973. Hotprnc CarRtiaces in Position, A. W. J. 
Swindells and W. 8. Peel, Manchester. 

16,974. Cricket Bats, [. Chorlton and G. L. Scott, 
Manchester. 

16,975. a Watt Papers, T. Wolstenholme, 
Bradford 


16,976. Easina TENDER Warps, T. H. Brigg, York- 
shire. 


16,977. “CLEANING Fire Tubes, W. Cooke, Liverpool. 
16, Tyo Apvertisinc, W. W. Barnes, Newcastle-on- 


one ‘CLEaN1Na Boors, L. J. Dillow and T. W. Ware, 
“eae 

16,980. NEEDLE THReEapERS, W.J. McI. Onions, Bir- 
mingham. 

16,981, SypHons, J. K. Welch, Weybridge, and G. 
rownen, London. 

16,982. Hanp Stamps, W. Haigh, Manchester. 

16,983. Packine Rives, J. Moseley and B. Blundstone, 
Manchester. 

16,984. Powrr Looms, ‘. > hy, Belfast. 

16, 985. ADVERTISER, J. mn, Birmingham. 

16,986. ELEVATOR int R. Morris and J. Wood 
Doncaster. 

16,987. Curtinc out CLotn, W. O. Walley, London. 

16,988. WRITING MACHINEs, 8. M. Cockburn, London, 

16,989. Water Cyciine, E. H. Francis, London. 

16, '990, REFRIGERATING Meat, G. Wilson, London. 

16,991. Proputsion of Carriages, J. Hughes and C. 
Lancaster, Liverpool. 

16,992. Microscope, C. 8. Rae, Birmingham. 


? 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


385,358. Correr Dam, A. Kirk, Sharpsburg, Pa.— 
Filed July 2nd, 1883. 
Claim.—The combination of an air-tight pontoon or 
float provided with a suitable scuttle valve and with 
pipes for exhausting the water therefrom and admit- 





ting it thereto, with the polos 3 


hinged to one side of the same, 8 

for the purposes described. A tip) ping dam platform 
pivot at or near the middle to a suitable pontoon or 
fess, so that one edge shall project beyond the same 

over the water, in pnd wn with a tank extendin, 

along said projecting edge, and means for admitting onl 

removing water from the tank, substantially as and 


aced on top and 
wtantisily as and 


385,358 





for the purposes described. A tipping dam platform 
provided with tanks extending along its inner and 
outer edges, and with pipes for ——— and with- 
drawing water from the tanks, substantially as and 
fur the purposes described. A tipping dam platform 
provided at or near its middle to one edge of its sup- 
port, with one edge projecting beyond the side of the 
support, so as to be capable of being tipped downward 
to constitute a dam, substantially as and for the 
purposes described. 


543. Tar with DeracuasBLe Curtrers, 4. M, 
Bur ritt, Waterbury, Conn.—Filed April 16th, 1888. 
Claim.—The combination of the head A, constructed 
with longitudinal grooves in its surface and with - 
stationary annular collar C, the threaded cutter 
arranged in said longitudinal grooves, the divided 








ring EF, threaded — its inner surface correspond- 
~ he to the thread of the said cutter bars, the two parts 
of the ring secured together, and with bolts through 
said collar and the parts of said ring, substantially as 
described, and whereby the said ring is firmly held 
against said collar. 


385,549. Disconnectinc Device ror VALVE-RODS, 7. 
C. Dill, Philadelphia, Pa.—Filed March 3rd, 1888. 

Claim.—{1) The slotted excentric-rod, with a sleeve, 
B, and a key or keys adapted to lock the sleeve to the 
rod, and operating devices therefor, all substantially 
as set forth. (2) The combination of the slotted 
excentric-rod, the sleeve B, secured to the valve-opera- 
ting devices of a steam engine, the pivotted keys C C, 
and a handled cam for operating upon these keys to 
force them out of the grooves in the excentric-rod, all 
substantially as set forth. (3) The combination of the 
excentric-rod, the slots therein, the sleeve B, connected 


‘(385.5 49] 





to the valve-operating mechanism, the pivotted keys 

C C, the handled excentric, H, for forcing the keys 

apart, and a spring, G, tending to force the keys 

against the excentric- rod, substantially as set forth. 

(4) The combination of the two- -part excentric-rod, the 

portion A, having a screw-threaded reduced portion 

Al, and an external screw-threaded portion A?, with a 

sleeve al, grooved to receive the keys of the ‘locking 

device, substantially as set forth. 

385,764. Prate Metat Cotumn, F. Mesker and H, 
F. Edwards, St. Louis, Mo. —Filed January 28th, 
1888. 

Claim.—The herein described angle column, con- 
sisting of the angle iron, the face, and the cheek 


‘a gly 





having a flange at each side edge, combined substan- 

tially as described. 

385,765. Pirate Meta. Cotumn, F. Mesler and H. 
F. Edwards, St. Louis, Mo, —Filed January 28th, 
1888. 

Claim.—The herein described angle column, con- 
sisting of a sheet shaped to form the face and cheek 


385,765] “ne 
| nS a a ip 


of the column, and angle irons attached ae ely 
to the edges of the face and cheek, as described 








Epps’s Cocoa.—GRATEFUL aND Comrortina.—“ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of dict that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may c aoe many a fatal shaft by 
keeping ourselves well fortified with pure blood and a 

roperly nourished frame.” — @ivil Service Gazette. 
Mt e simply with boiling water or milk. Sold only 
in packets, by qpocers, labelled—‘‘ James Epps & Co. 
ists, London.” Also makers 
Epps’s Someas Chocolate Essence.—[ADVT.] 
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EXPERIMENTAL DETERMINATIONS OF THE 
RESULTS OF THE WORKING OF A NEW 
FAN (CAPELL) AND THE CONSEQUENCES 
DEDUCED FROM THESE RESULTS. 

By Mons. H. Bocuet, Inspector-General of Mines, Paris, 
No. Ill 
Sxcrion 1V.—Work or OvutrLowine Air. 

34, Dynamic effect.—-To measure this work I used the 
indications furnished by the appliances I had placed on 
the periphery of the fan which I have described above 
(27). It was, indeed, with this object that I made it as 
complete as I have said; for to measure the outflowing 
air I did not want the fourth tube. By reason of con- 
siderations similar to those shown above, for the esta- 
blishing of the formula (a) we ought to have for the 
expression of the work per second of the air coming out 


of the fan, . 
(h) T= 7 Df ave (* Vn,) ab 


V, being the velocity of the air at point / 
= 7 O31 — Uy + hy + lsh (15,0; 
t 
so that we have 


9¢q ft 
(h) T.=*D,/2 [ {(3" — [hy + hy +hs)) 


Jd: -—hnr } 60. 


and for the fan on which I experimented, under the cir- 
cumstances of my experiment 


om $l 
(A")T, = 116] {Bt = [Ay theths)) 81 -hn, Jal. 


35. To formulate this expression I have not replaced 
V2, ' br b 
29 
the expression (a) into the expression (a!) of the work 
of the air entering, because at the exit this would not 
be exact, as the depression in it was no longer motor, 


y §:, which I could have done to transpose 


being not at all equal to Vee The square of the 
g 

velocity V*, in each case is always equal to [3 — (/y 
+ hy +hs)], is at the exit generally greater than 


& =f (which produces water gauge indications always 
t 


of pressure in the fourth tube, and sometimes in the first 
tube), while at the inlet it is always equal to it; and this 
is easily understood if we consider the manner in which 
the velocity of the air is generated at the entrance and at 
the exit. Sometimes, however, in certain points of the 


exit the speed of the air is less than \ / 3. 29. indeed, it 
/ 3 > 


is ntl, and even negative. In the last case the air is 
entering instead of going out in certain points-—very 
exceptional, however — caused by eddies. On these 
accounts the work of the air going out is not equal, not 
even nearly so, to the sum of the products of the elemen- 
tary volumes, each by the corresponding depression—also 
variable from point to point—in the width of the fan, as 
also the speed of the air and the direction at the exit, as 
they are at the inlet from point to point of the radius. 
The indications of the water gauges show all this, with 
some precise details, which are most interesting, and which 
I hope to make known later on. 

36. By means of the values of § and / which I obtained 
from a great number of observations made with the dis- 
positions that I have explained, simultaneously with the 
others, and by the same method of representation and 
measure, in the different circumstances, I arrived at the 
values given in a previous table which cannot them- 


selves be called paradoxical, since T. jthe true dynamic 


m 


= of the machine, is no longer more than 0°72, while 
ae (equal to 1°29) gives the measure of its useful effect, 


in exhausting when it exhausts freely, with full open 
inlet from the still air of the atmosphere. 

37. When the inlet is stopped up the fan, in turning, 
still drives out air round its periphery, but since it can no 
longer enter by the inlet completely sealed up, it can 
hardly enter it except by the two side frames, and per- 
haps a little sometimes enters by certain points in the 
circumference of the fan, but in very small quantity. 

_ 38. I established the fact that air enters by the two 
side frames in every case, and I even measured its quantity 
and its work by means of the same dispositions as before— 
reduced, however, to a single group of four tubes at the 
centre of the periphery of each disc—and the same formulas 
and the same method of representation and measure. I 
thus found for the relation to the motor work (T,,), of 
the work of the air exhausted by the two side discs 
together (T3) 

0°1 when inlet is closed. 


: = {wade when the inlet is open with its cylin- 
m drical inlet tube on. 


_ 39. Amount of restoration of vis viva.—From the preced- 
ing determinations in the circumstances under which I was 
able to experiment with the greatest possible exactitude I 
could reach, with the largest Capell fan—open running— 
Icould procure. The relation of the work of the air 
entering the fan by the inlet tube—of same diameter as 
the inlet, and three metres long—to the motor work on 
the axle of the fan, having been 1-29, the work restored 
by the air in the interior of the fan, and acting on the 
concave faces of the outer wings, as auxiliary to the 
motor force on the axle, was 0°47 of the work of 
the entering air—both by the side discs and the inlet 
—and 0°64 of the work of the motor force applied to 
the axle of the fan. It is then as if, for the production of 
the work of the air exhausted by the inlet, a motor force 
equal-to 1°64 of the force actually applied to the axle was 
doing the work, producing on the air exhausted a work 





equal to 1°36 of that of the exterior motor force, but only 
0°83 of the motor work, both exterior and interior, really 
acting on the fan to make it turn and produce its effect in 
exhausting, and upon the air driven out of the fan-wheel, 
after having done its work in it, only 0°44 of the total 
motor work—a wonderfully good result, no doubt—the 
more so as the dynamic effect of the fan in relation to the 
motor force, the only force really spent, amounts to 72 per 
cent., but it is in no sense paradoxical, 

40. The relation of the useful work of the fan effected 
in the same unit of time in the inlet tube is none the less 
—1‘29—for the Capell fan, with which I experimented. 

41. I could have wished to have had at my disposal 
other Capell fans than that with which I experimented 
—especially larger ones, which are more interesting in 
relation to mines—so as to determine whether the coeffi- 
cients I found differed with the size of the fans, and so to 
establish formulas to represent variations, and thus serve 
to calculate the dimensions of this ventilator according to 
the effect it is desired to obtain. 


Section V.—ForMUL2 For THE CASE WHERE THE AIR, 
BEFORE ARRIVING AT THE INLET, MEETS SPECIAL RE- 
SISTANCES. 


42. In order to have indications of the modifications in 
the co-efficients when the air meets special resistances, 
before reaching the inlet of the Capell fan, I adapted to 
the cylindrical tube, of the same diameter as the inlet, 
conical tubes, the first fitting into the inlet tube, the 
small end of the cone being inwards, the others fitting 
one into the other, and the joints secured with putty; and 
I made with each section a large number of experiments 
like my former ones, with the same disposition of the 
gauge tubes, always placed at the cylindrical opening of 
the large inlet tube. By the same methods or processes 
I deduced from the measuring instruments the useful ele- 
ments, and carrying them in ordinates, with abscissz 
equal to the speeds of rotation, or to the length of r, or 
to the superficial areas of the opening of the cone trunks, 
while at the same time I placed in ordinates the values of 
the same useful elements, corresponding, on the one hand, 
to the complete and free opening of the cylindrical inlet 
tube, on the other to its entire closure, I found traced the 
arcs of curves, which permitted me to recognise the fol- 
lowing facts. 

43. The motor force acting on the fan axle remained 
always sensibly proportional to the cube of the speed of 
rotation, with a proportional coefficient, which, carried 
into ordinates with abscissee equal to the superficial extent 
of the opening of the cone trunks, figures the arc of a 
curb, which it seemed to me could be represented as 
simply as possible, with a sufficient approximation, by 
+ ay Rimes :waatecdic sa of the expression, 

; _ f t9,. 0°0072 } ( 0°01605 

()  Fex= 1 -va,,. 00000666 f (1 - Saas Se) 
where Sem? represents the superficial area in square 
metres of the openings of the cone trunks by which the 
air enters the inlet tube; and also, doing the same with 
the speed of rotation, 

. t = 514). x ( 0:005163 ) 

V) Ven? =246 } wren * 0:019 + Sem? 

44, By doing the same for the volumes of air—reduced 
to 32 deg. under the pressure of 0°760m. mercury—which 
the inlet exhausts per minute, which always remained 
sensibly proportional to the speeds of rotation, and conse- 
quently to the cube roots of the motor force acting upon 
the axle of the fan ; for the depression— mean—produced 
in the entrance of the inlet tube of the same diameter as 
the inlet, which always came out sensibly proportional to 
the square of thespeed of rotation, and consequently at two- 
thirds of the motor force acting upon the fan axle; for the 
relation to the motor work of this force, of the work pro- 
duced in the air at the same entrance, in short for the 
relation to the same motor work of the work produced in 
the air at its exit from the fan, and also at its entry by 
the side frames, I obtained the following formule :— 

= . » 0°17 
ae epee 

(K) Voma = Fhes 874 (1 - ieee ) 
) 


DEm2 


(K1) Fea = V3.3 . 0,000,000,089 (2 + 


r - O17 
V mo’ awn = Fi . o aa. a 
(L) pli eam (1 O17 + Sem2 ) 


12°8 
M Bn = Fi ch a eam 
( ) numt ( 0 236 + Sem? ) 
(M2) Fea = 8 mm - 00026 (1 + 4°24 Se nz) 3 


5 3 
i.) ee i es 
( ) 6; 1 + 41 Sr m2 
for the same motor force. 
(N}). i. ee: Se 
& 1+ 1025 Spn2 
for the same speed of rotation. 
il) 1 - 00946 
Oo ‘ —*°. = ]° aeimaieenen nes 
(0) 3 e ” oua + Sz =) 
> 1 for all the values of S, superior to 0°105™*, 


ae 1 — 0:0222 
P) os + sg = 000 (5 oom 
(P1) T; pom 0041 


i ‘iw 0:27 + Se m2, : 

45. But the formule I can give as applicable to the 
case of the Capell fan on which I experimented, when, 
instead of acting on the free atmosphere, acted upon 
spaces causing special resistances to the movement of the 
air represented by the difference between the cross section 
of an inlet tube of the same diameter as the inlet of the 
fan—surface equal to 0°1962”*,—and the orifices equiva- 
lent to these spaces—decreasing from 0°1962™? to 0— 
are not applicable to fans different to that with which I 
experimented. 


OBSERVATIONS AND FinaL ConcLusions, 
46. To give suitable formulas I ought to have had at 
least two, or better still a larger number of fans. But 














this is what Iam able to say: The results I obtained, 
operating in a complicated manner, but which seemed to 
give me a greater guarantee of exactness than those 
usually employed, were very little different from those 
which came out with a similar fan to that with which I 
experimented, which were communicated to me as results 
of the experiments of the English engineer, Mr. D. K 
Clark. I consider, then, that the results of some other 
fans contained in his table of tests are also about exact. 
I should say the same of other results of practical tests of 
the Capell fans which have been communicated to me. I 
should therefore be disposed to adopt them as probably 
exact for a certain number of Capell fans different from 
those on which I experimented, and to deduce from them 
formulas more general than those which result from my 
personal experiments. I am only stopped by the want of 
sufficient particulars of the surrounding circumstances 
under which these results were obtained. 

47. I could say as much for the mie’ ¢ tage I should 
have liked to make between the Capell fans and other 
fans actually known. 

48. Without doubt the estimate of the value of a fan 
by the greater or less value of the relation of the vis viva 
of the air exhausted through its inlet tube for an exhaust 
fan, or the air driven out through the discharge pipe for a 
blast fan, and the motor force on the axle of the fan, is 
good, but we can say that this relation only shows a 
useful effect composed of two elements interesting to know 
for practical purposes; the volume of air usefully ex- 
hausted or driven, at the depression or the pressure— 
mean—of this air. But it is necessary to know for 
practical purposes each of these two elements separately, 
and their distinct relations to the motor force which pro- 
duced them. 

49. For the Capell fan on which I experimented their 
relations to this motor force, in the case of the inlet tube 
being wide open to the still atmosphere, are :— 


(7) Vin, * a O° and a’ 0°760m. = 202 F}, 
(8) dn =295° F4, 
mime cn 


We have also for the longitudinal velocity— 


© Ulm» a’ O° and 0760m. 
But the values of v, and § and V, given by the formulas 
are that of the velocity—mean longitudinal—of the air 
at 0°025m.—inside the tube—at the entrance of the 
cylindrical inlet tube of the same size as the fan’s inlet. 

50. We ought not to conclude the values of the mean 
depression, of the longitudinal velocity, and even of the 
volume of air exhausted in spaces ventilated, without 
modifying them, not only in relation to the temperature 
and barometric pressure, but also by the dimensions of 
these spaces and the resistances of a special character, 
which oppose the movement of the air. Even after the 
special resistances are abstracted, the volume of air 
exhausted varies with temperature and pressure, and its 
mass only remains constant, at least nearly so. Even its 
mean longitudinal velocity varies in the inverse ratio of 
the superficial area of the spaces it traverses, and con- 
sequently varies much, if you take it in these spaces 
before the inlet. It can either become very much less 
than at the iniet if this area is greater, by a good deal, 
and consequently also the mean depression of the air, 
which being motor in its effect, is joined intimately to the 
mean velocity by the formula— 

g=¥7 2g 

51. We must then, to appreciate the relative import- 
ance of a depression, as also of a velocity, and even of a 
volume of air exhausted taken before the fan inlet, know 
definitely, not only at what temperature and what 
barometric pressure existed at the time, but also what 
the relative area of section was to that of the fan inlet, 
and in addition, on account of the variations of 
depression, and the velocity of the air exhausted from 
one point to another of this section, where and how they 
were taken, otherwise they do not give particulars which 
are comparable with each other. It is for want of these 
particulars that people obtain and give results of effects 
so different from each other, when they ought to be the 
same. In particular, it is a very faulty method of calcu- 
lating the effect of a fan by taking the water gauge it 
produces in the angles of a large chamber behind its 
inlet, even the mean water gauge, and the mean velocity 
of the air exhausted in a section considerably, and even 
very considerably, larger than that of the inlet of the fan, 
without at least giving the dimensions of this space. 

52. One element does not vary, or varies very little, in 
a proportion practically of no importance, except with the 
special resistance created by the nature of the spaces 
traversed by the air before its entry into the fan, and by 
the circumstances which are called the temperament of 
amine; and that is the mass, or the weight of the air 
exhausted in the circumstances which are inherent to the 
ventilator itself—that is to say, its volume—but reduced 
to a temperature and a pressure determined, say, to the 
temperature of 32 deg. Fah., and the normal pressure of 
30in. mercury —that which is generally omitted in accounts 
which aregiven without indicating at least the temperature 
and barometric pressure at which the volume of air indi- 
cated has been obtained—it is this which prevents the 
particulars from being compared together, and from being 
seriously made use of. 

53. It is then, in my view, this mass or weight of air 
exhausted, or its volume, but reduced to 32 deg. Fah., 
and the normal pressure of 30in. mercury, of which the 
relation to the motor force corresponding to it ought 
most properly to be indicated to give the true practical 
value of a fan, but at the same time to give the depression 
which corresponds—but the mean depression, produced 
at the entrance of an inlet tube or passage of the same 
shape and size as the inlet for an exhaust fan, or the 
pressure at the outlet itself, of a blast fan. 

54. It is this that I did with the Capell fan with 
which I experimented, and what I should have wished to 
do with other Capell fans, so as to be able to determine 
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general formulas, and also with other fans of different 
kinds, so as to have been able to compare them in a 
manner completely satisfactory—-with all the exactitude 
and precision I desire—with the Capell fan. 

55. The comparison of the useful etfect measured by the 
relation of work in the air entering in the cylindrical 
inlet tube of the same diameter as the inlet of the Capell 
exhaust fan with which I experimented to the motor 
work expended on the axle to produce this useful effect, 
which in this fan is certainly 1°29—or 129 per cent. —and 
which I have reason to think, from some results of experi- 
ments which have been brought to my notice, remains 
the same, or at least nearly so, for all the Capell exhaust 
fans, without being paradoxical ; but, on the contrary, 
explaining itself very well, while the useful effect of other 
fans actually known, measured by the same rules, have 
only reached, as a maximum, 0°93—or 93 per cent.—so 
they have said, and even this last useful effect will not be 
quite so exact as that at which I arrive for the Capell fan, 
on account of the manner in which they were respectively 


calculatel: This comparison of the useful effects ~;* 


m 
seems to me to be quite sufficient for me to say with 
certainty. 

CoxcLUsion. 

The Capell fan is very superior, in the proportion of 
129 to 93, to the best fans actually known. To produce 
the same useful effects it takes a much less motor force— 
less by about 30 per cent.—and it is not necessary for the 
fan to be so large. By giving it suitable dimensions we 
can obtain, at a much lower cost, any useful effects desired, 
both in water gauge and in volume of air exhausted. 

(Signed) H. Bocuet, 
Inspector-General of Mines, Paris. 








LOCOMOTIVE ENGINE RESISTANCE. 





Ir will be remembered that our contemporary the 
Engineering News has challenged the accuracy of Lardner’s 
experiments on train resistance, and asserted that some 
benefit ought to be derived from the use of a wedge or 
cone, after the fashion of a cutwater, fitted to the head of 
atrain. We have dealt very fully with this question in 
two articles which will be found in our impressions for 
Sept. 2lst and Nov. 16th. In the last number of the 
Engineering News we find a long article dealing with cer- 
tain experiments on train resistance, made on the Chicago, 
Burlington, and Quincy Railroad. We do not reproduce 
this article because our contemporary, notwithstanding 
theexpenditure of much ingenuity, has been unable to make 
anything of the figures, and does not hesitate to say that 
the astounding inconsistencies and anomalies given in the 
report must be due to errors of observation. As an 
example of the deductions drawn, we may say that the 
power required to run a locomotive alone is put down at 
the following figures :— 
Speed in miles 


Horse-power. Horse-power. 











per hour. 
10 123 221 
20 38°9 1771 
30 96° 59°77 
40 213° 141 67 
50 } 457° 27670 
60 | 975° 478-20 





The last column is extracted from “ The Economic Theory 
of the Location of Railways.” The assumption that a 
locomotive can be run at a speed of ten miles an hour for 
2°21 indicated horse-power is simply ridiculous; but it is 
not so absurd as the idea that a light engine absorbs 
975 indicated horse-power. If this were the case, speeds 
of over sixty miles an hour with heavy trains would be 
impossible. 

Some light is thrown on the subject by the varying 
performances of different engines tried, from which it 
would appear that the internal resistance of American 
locomotives is probably very much higher than that of 
English engines, a result not impossible when we con- 
sider the difference in workmanship at the opposite 
sides of the Atlantic. At all events it is clear that the 
difference between various American engines is so great 
that it would be rash to assume that the maximum resist- 
ance reported is paralleled in this country. The follow- 
ing figures refer to three different engines :— 


Percentage of Bngine and Tender Resistance to Total Work. 








Speed, miles p. hour. Mogul. Six-coupled. Four-coupled. 
10 16 } 14°7 a 
15 18 17-0 26 
20 20 20 28 
25 25°2 22°6 30 
30 29 24°5 32 
35 30°2 26°3 36 
40 32°0 28°0 41 
45 35 29°3 48 
50 42°5 30 57 
Weight of engine) 
and tender inf 83 79 68 
tons of 2000 1b. | 
Weight of trainonly 390 310 275 





The four-coupled engine was of the ordinary standard 
American type, and it wasted in propelling itself nearly 
twice as much as a six-coupled engine. The argument 
recently advanced by our contemporary, to the effect that 
engine resistance must become an enormous quantity at 
a high speed, seems to collapse when confronted with the 
figures he has given. At fifty miles an hour a six-coupled 
engine and tender used up 30 per cent. of the whole 
power developed. The weight of the engine and tender, 
however, was 20 per cent. of that of the train, and it seems 
to be quite reasonable, taken in the light of what we 
wrote a fortnight ago on the power expended in bringing 
the permanent way down to its bearings, that the 


engine should demand 30 per cent. of the whole power, 
instead of 20 percent. The American standard passenger 
engine and tender weighed 19°8 per cent. of its train, 
very nearly the same proportion as in the case of the six- 





coupled engine, but it demanded no less than 57 per cent. 
of the whole power—that is to say, each ton of engine 
and tender offered as much resistance as three tons of the 
rest of the train. Our contemporary can hardly be 
angry with us if we say that the builders of standard 
American passenger engines have something yet to learn. 
If we are charitable enough to assume that this was not a 
representative engine, why did our contemporary build 
up a structure of argument based on its performance? 
The Mogul engine has six-coupled wheels, and either a 
two or four-wheeled bogie, we are not told which. 

The experiments on the Chicago, Burlington, and Quincy 
Railway are disastrous for our contemporary’s contention 
that the head resistance of the air is an enormous factor in 
augmenting locomotive resistance. It is obvious enough 
that the effect on the engine ought to be the same, 
whether the air, being still, the engine runs through it, or 
the engine being at rest, a wind blows against it. This 
being so, a head wind ought to augment resistance. In 
this country it has long been known that it is only side 
winds that need be considered ; but our contemporary 
finds the result of the experiments it quotes “sur- 
prising.” We append a table of results :— 


Apparent Effect of Wind on Train Resistance. 











| Wt. train | Speed Ibs. 
| tons. | M.P.H per ton. 
Clear day, nowind... ... .. 327 50 12°2 
ad Se ee 344 43 9°5 
Strong opposing wind ... . 267 40 10°1 
at aa cas, td lad « ue 7°75 
, net Pipe _ 37 | 15°0 
Strong favouring wind ... ... 317. | 4 | 8% 
pa pm ae ote 412 | 44 | 90 
ah ee 12°5 
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Light favouring wind ... ...| 
Light opposing wind an 
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Average of all observations .. | —_ | 42°2 | 10°86 
hee eee 46°5 | 10°85 
»» Strong opposing wind) — | 40°3 | 10°95 
me »» favouring wind) — 43°3 | 10°0 





1887, and on the score of local interest, the construction of the 
cable line from Place Croix-Piquet to the boulevard of Croix- 
Rousse, 

The proposed line starts from Place Croix- Paquet at the angle 
of the public garden, Grand Séminaire, at the crossway of the 
streets Feuillant Dauphine and Alsace. It is composed of two 
straight lengths united by a curve. Their horizontal length is 
436°10m. and 48°72m. respectively for the two straight lengths, 
and 27°78m. for the curve, but the actual development accord- 
ing to the longitudinal section is 518°8lm. The elevation at the 
starting point is 173°030m., and at the terminus 249°426m.; the 
vertical distance crossed is therefore 76°'40m, The radius of the 
curve is 250m. and the maximum gradient is 0°172m. 

On quitting the starting point, the proposed line crosses the 
public garden. First comes the station of Lyon-Croix-Piquet 
with an entrance court before it, then a cutting 43m. in 
length, the walls of which are raised and the borders planted in 
order not to destroy the harmony of the public garden. Foot 
passengers will be able to cross the line by means of an elegant 
iron bridge 1°50m. wide. 

The line afterwards runs underground through a semicircular 
arch 7m. at the springings and 263m. in horizontal length, 
the piers of which support an arch of 7m. in radius. It 
passes under Saint Sebastien Hill, Place Colbert, and Save 
street, and comes out on a private estate called Vuillermoy 
close. The necessity of having the front of the terminus station 
on a line with the Croix-Rousse boulevard has necessitated the 
making of a curve of 250m, radius, connecting the two 
straight lines. 

The railway will have two lines, but in order to reduce the 
expense as much as possible, and also to avoid entrenching too 
much upon the public garden, the lines will be near together, as 
in the cable railway at Glion in Switzerland, where the space 
between the two sets of lines is only 0°138m. Here all 
space has been completely suppressed, except at the Lyon-Croix- 
Paquet over 38m., and at the mid-way station over a 
length of 52m. The distance of the rails is then 160m. 
from centre to centre, and the two parallel straight parts 
are joined by curves of 100m. radius. 

There will be two stations, that of Lyons and that of Croix- 
Rousse, suitable for the convenience of passengers and the re- 
ception of merchandise. 

The goods service, and that of the carriages to be placed on 
trucks, will be effected below, and the vehicles will pass over 
registered weigh-bridger. There will be no goods traffic on 
Sundays or féte days, the trucks will then be turned into 





“The only legitimate conclusion,” says the Engineering 


News, “from the face of these figures is, that a wind blow- 
ing either with or against the train, if its direction is with 
the train, has little effect on train resistance.” This is in 
effect precisely what we have said all along. That head 
resistance, caused by the air, exists, is beyond question ; 
that it is considerable in its effects, or that it could be 
reduced by fitting “bows” to an engine, we deny ; 
and the table above seems to be fair evidence that we 
are right. To make the record complete, we give our 
contemporary’s table of side wind resistance :— 
Apparent Effect of Side Winds. 








Wt. train Speed “Ibs. per 

tons. M.P.H. ton. 

Strong sidewind... ... ... ... 275 43 18°5 
o GAR) see: ec, 58 es 329 394 12°7 
* ee ee ee ee 7 44 ay” 
Average strong side winds... — 42°3 16°1 

- i) ars - 46°5 10°85 

‘< strong opposing wind... _ 40°3 10°95 

rm strong favouring wind... | _ 43°3 10°0 





Commenting on these figures our contemporary says :— 
“Here at least there is no difficuity in determining an 
effect from wind; it is very clear and distinct in the case 
of side winds, showing an increase of 5 lb. to 6 lb. per ton, 
or over 50 per cent. Moreover, there is another very 
curious distinction between the observations given in the 
contrasted tables. The resistance from side winds shows 
a distinct tendency to increase with speed, not only in the 
averages which we give in the above tables, but in the 
individual observations from which the averages are 
taken; whereas the reverse is the case, on the whole, 
with the opposing and (especially) favouring winds. At 
least the indication istolerably distinct, so far as it goes, 
that there is little if any increase of train resistance 
behind the tender from opposing winds for moderate 
variations of the usual passenger speeds.” 

We may say in conclusion that we are pleased to find 
our contemporary acknowledging that Mr. D. K. Clark’s 
formule give results “wonderfully exact as to aggre- 
gate resistance.” These formulz are: Resistance of engine, 
tender, and train, R= 8 + i ; resistance of train alone, 
‘ 


, v? 
R’ =6+ 240 
ton, the speed vin miles per hour. Mr. Clark further 
gives the resistance of engine, tender, and train at 5, 10, 
15, 20, 30, 40, 50, 60 miles per hour, as 12°2, 13, 14, 15°5, 
20, 26, 34, 43°5 lb. per ton, and of the train alone 9°15, 9°6, 
10°5, 11°4, 146, 19°0, 24, 31°55 1b. Our contemporary is 
quite right in saying that there are curious things about 
train resistance. ‘The whole subject is one ill under- 
stood, and extremely difficult to deal with. 


The resistance is given in pounds per 








NEW CABLE RAILWAY AT CROIX-ROUSSE. 





TueEnre is daily a considerable number of passengers from the 
centre of Lyons to the heights of Croix-Rousse. Provision was 
made for them, to a certain extent, by the construction in 1878 
of the cable railway running from Fourviére and Saint Just. 
This has been of great service to the population of Lyons; but 
an experience of ten years has shown that it is used by not 
more than a third of the people who go every day to Croix- 
Rousse. The surplus pass by the ascents of Grande Céte and 
Saint Sebastien. It was considered, therefore, that it would be 
advantageous to construct a second cable railway running 
towards Saint Sebastien, and starting from Place Croix-Paquet, 
a centre towards which some 15,000 people travel daily. After 
a demand for a concession, and a contract entered into between 
the Mayor of Lyons and the projector of the scheme, the Presi- 
dent of the Republic sanctioned, under date December 24th, 





I ger carriages by means of benches and movable fittings. 
The framework of the stations will be of iron, filled in with 
brick. There will be platforms for carriages used for the service of 
passengers or goods at the station at either end of the line; the 
roads leading up to them will have an incline of not more than 
0°072m. per metre at the steepest part. A revolving plate, on 
which the wheels of vehicies may be placed, enables a horse 
without effort or danger to turn them in the required direction 
and raising the plate carriage. There will be a shed for a truck 
and passenger carriage attached to the Lyons station, and the 
engines will have an especial building devoted to them, The 
cables will be passed to the driving drums through an under- 
ground pipe, and the machinist will be so placed as to. be able to 
watch the trains in motion on issuing from the tunnel until 
they arrive at the end of the journey. 

Our information is taken from an article in the (Génie Civil, 
by M. Henri Mamy. 








H.M.S. AUSTRALIA. 





Our supplement illustrates one of the most recent additions 
to the Navy—we might almost say two, for the drawing would 
serve indifferently for either of the sister ships, Australia and 
Galatea. 

H.M.S. Australia and Galatea, built and engined by Messrs. 
R. Napier and Sons, Glasgow, belong to the class of swift and 
powertully armed belted cruisers, specially designed for the 
protection of our national commerce. Their principal dimen- 
sions are:—Length between perpendiculars, 300ft.; breadth, 
extreme, 56ft. ; depth, moulded, 37ft.; with a displacement of 
5000 tons at 19ft. draught when in the normal fighting con- 
dition, but this may be increased to 6000 tons when an extra 
supply of coal is shipped. The belt which protects the water- 
line for two-thirds of the length consists of steel-faced 
compound armour 10in. thick, strongly supported by steel and 
teakwood backing, and terminates at each end in an athwart- 
ship iron bulkhead l6in, thick to stop end-on shot. Level 
with the top of the armour belt is a protective steel deck, 
2in. thick on the flat and 3in. on the angle where it slopes 
dovn below the water-line, and this deck also extends to 
the stem and stern respectively. All the machinery of vital 
importance, including the steering gear, air compressors, electric 
dynamos, &c., is placed under the protective deck, while above 
it, for the length of the engine and boiler-rooms, the sides are 
defended by coal, and an armour-plated conning tower on the 
upper deck is fitted with steering gear, telegraphs, &c., for work- 
ing the ship when in action. While every precaution is thus 
taken to keep out shot and shell, the buoyancy in case of pene- 
tration is insured by the minute subdivision of the underwater 
portion of the hull which contains upwards of 130 separate 
water-tight cells and compartments. The armament consists of 
two long range 22-ton breech-loading guns and central pivot 
mountings on the upper deck, forward and aft respectively ; 
ten 6in. guns similarly mounted on the broadside ; eight 
6-pounder, and eight 3-pounder quick firing guns, also six 
torpedo tubes. The engines, which were designed by Mr. A. C. 
Kirk, the senior partner of Messrs. Napier’s firm, were originally 
specified by the Admiralty to be of the ordinary compound type 
for 7500-horse power ; but from their previous experience Messrs, 
Napier were able to show that by substituting triple expansion 
engines they could guarantee an increase of 1000-horse power, 
and almost a knot more speed, thereby enormously increasing 
the value of the ship as a fighting machine, without adding to 
the total weight of machinery and coal, or occupying more space. 
Thie suggestion was eventually adopted by the Admiralty and 
also carried out in the other ships of the class. 

The two sets of engines are of the three-crank horizontal type, 
working twin screws, and are placed one before the other in 
separate water-tight compartments, the cylinders being 36in. 
+ 5lin. + 77in. x 44in., and steam is supplied by four double- 
ended boilers, of the return-tube type, which are placed forward 
of the engines in two independent stokeholds divided by water- 
tight bulkheads. The results of the official trials were highly 
satisfactory, and fully justified the contractors’ proposal to 
introduce the triple expansion engines. 

In the case of the Galatea, the collective horse-power on the 
four hours’ forced draught trial was 9204, being more than 700- 
horses power in excess of the contract ; the highest power deve- 
loped during any single half-hour was 9665 horses, and the mean 
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HOWARD'S STEEL FRAME 





of the last three hours gave 9415, equal to 1915 I.H.P. above 
what was originally proposed by the Admiralty. This splendid 
result was attained on a consumption of 1°97 lb. of coal per 
1.H.P. per hour with an air pressure in the stokeholds of only 
1jin., and that while working as pure triple expansion engines. 
without passing boiler steam into the receivers, and the steam 
was supplied in such abundance that with the engines working at 
their maximum there was a constant blow-off. 








HOWARD'S NEW STEEL FRAME SHEAF- 
BINDER. 


One of the novelties to be seen at the Smithfield Club Cattle 
Show will be a new steel-frame sheaf-binding reaping machine 
newly patented by Messrs. J.and F. Howard, of Bedford. A re- 
presentative of Taz ENGINEER had the opportunity of seeing this 
reaper at work just before the end of harvest, but was requested 


not to describe it at the time, as it had not been fully pro- | 
tected by patent. It made capital work in a field of oats, leaving | 


very neat sheaves tied with twine, and not missing the tying of 
one in a hundred. As the weather had been wet, the ground 
was soft, and three horses were used to draw the machine, which 
they did with the greatest apparent ease. When the ground is 
hard, two horses could probably work the machine as easily, 
though we are doubtful as to the advantage of trying to work 
any sheaf-binder, unless in very light crops, or for very short 
spells, with less than three horses. There are several so-called 
two-horse binders in the field, and Messrs. Howard’s new 
machine is an addition to the number, having probably as good 
a claim to the title as any of them ; but in heavy English crops, 
we repeat, it is advisable to drive with three horses, The ease 
with which the new binder worked was shown by its compara- 
tive noiselessness at work, as well as by the evidence affurded by 
the horses. Our representative describes it as the quietest 
binder at work that he has ever seen. Most binders make pretty 
clean work now, and the one in question left scarcely a straw 
behind it. Certainly, if the crop had been wheat, no gleaner 
would have thought it worth while to go into the field. 

The total weight of the binder is under 12 cwt., lightness 
combined with strength having been secured by the entire 
substitution of angular steel for wood in the framework. This, 
and a novel method of coustructing the framework, constitute 
the chief new features of the machine. 


appliances, these portions are brought together and welded, 


\ Instead of making the | 
end and cross portions of the frame of separate bars, and con- | 
necting them at the angles or other parts by clips or other | 


SHEAF-BINDING REAPER. 
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butted, or otherwise connected, thus making one rigid frame, 
with no bolts or clips to be shaken loose and no weak places to 
be strained. At the same time a considerable saving in weight 
is effected. The front and rear ends of what is known as the 
| elevator portion of the frame are so formed that the bottom 
| portion of each end becomes a sill, to which are attached the 
| cross portions of what is termed the harvester frame, required 
for carrying the main wheel and gearing. The upper parts of 
| the elevator portion of the frame are so shaped that they will 
| carry the binding table, the elevators, and the appliances for 


| 


| 








HOWARD'S LIFTERS FOR LAID CROPS. 


actuating the reel, for tilting the knives, and for carrying 
the driver’s seat aud footboard. The framework of the plat- 
form is made as follows:—The finger-bar forming the front 
portion of this framework is of angle steel, the inverse end of 
which is turned up and united to one of the cross portions of 
the frame above described, for carrying the main wheel and 
gearing. The rear and outer ends are formed of two bars of 
angle steel, one end of the rear portion being united to the sill 
of the rear end frame above described. 

We must not omit to notice the four prongs, or lifters, of 
novel design, for dealing with laid crops. The points of these 
lifters are about 2Qin. in advance of the knives, and are 
| attached both to the platform and the finger bar in such a 
| manner as to be easily removable. Each lifter has welded to its 
| point a prong, extending rearward to the knives. When driven 
through laid corn the effect of these prongs is to raise it toa 
proper position for being cut. But the chief novelty in these 
lifters is the method adopted for obtaining the necessary 
flexibility to insure the points being kept well down under the 
flattest of laid crops, and yet following the inequalities of the 
surface. To effect this object a horizontal coiled spring is 





placed under the lifting prong at its rear end, one end of this 
spring being attached to the lifter and the other end to the 
extension piece which attaches the lifter to the platform. The 
spring and the necessary point are protected by a shoe piece. 
The whole machine, as may be judged from our illustration, 
presents a very neat appearance, and there is every reason to 
believe that the impression of lightness in draught, which an 
inspection of the binder and its parts conveys, is a correct one. 








WILDEMANN’S LUBRICATOR. 


Tue lubricator illustrated by the engravings below is for 
supplying in small quantities the lubricant necessary in steam and 
gas engine cylinders upon each piston stroke. It operates in the 
following manner :—The steam which enters the cylinder and 
drives the piston forward also enters the steam inlet passages of 
the lubricator, lifts the small valve at the upper end thereof, 
and passes into the reservoir, tending to drive out the lubricant 
through the outlet passage ; but as this latter is also in com- 
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munication with the steam space, an equilibrium obtains until 
the process of expansion commences in the cylinder and 
the steam pressure therein diminishes, then the small 
steam valve will close, and as the steam left behind in 
the apparatus is of a greater pressure than that expanding in 
and exhausting out of the cylinder, lubricant is expelled 
through the syphon and oblique passages. At least this is the 
explanation given by the inventor, but it is questionable 





whether the difference in pressure either exists or is necessary 
to the working of the lubricator. It will be observed that the 
hole for the admission of the steam is greater than that for the 
emission of the oil. This will enable the steam to drive the vil 
into the cylinder. To regulate the feed there is a regulating 
screw between the syphon and oblique passages. The apparatus 
also works when the engine is running empty, the lubricant then 
being drawn off in the regulated and necessary quantity by the 
partial vacuum formed or by pressure on the return stroke. The 
lubricator is being introduced into this country by Mr. T. R. 
Shillito, of Chancery-lane. 








THE TownLey IrRoNworKs, BRADFOoRD.—Mr. W. H. Peacock 
has acquired these works, which will in future be conducted under 
his own personal supervision. The products are principally cotton 
and woollen printing and dyeing machinery. 


THE Drarer-HETHERINGTON AUTOMATIC SPRINKLER. — Some 
publicly witnessed experiments were recently made with this 
sprinkler at the rope works of Messrs. Frost Bros., in Shadwell, 
London, E. The sprinkler is an automatic fire-extinguishing appa- 
ratus somewhat similar to the Grennell sprinkler, with this differ- 
ence, that it does not depend on fusible metal to be put into 
operation, but is actuated by the expansion of a fluid, which, when 
subjected to a certain temperature, opens the valve against the 
pressure of the water in the pipe. This fluid, which expands the 
case and so opens the valve, can be so proportioned as to be opera- 
tive at as low a temperature as 120deg., though 140 deg. Fah. is 
the one at which it is usually designed to operate. When in its 
normal condition, the pressure of water on the valve seat keeps it 
closed. When sufficient temperature has been reached, the fluid 
chamber expands, and a certain space is sprinkled, as in the case 
of the ordinary sprinkler. The fluid in the chamber, however, is 
not wasted, but cools down gradually in about three minutes, by 
which timeitis estimated that the fiercest fire would be extinguished ; 
and as soon as the fluid has become cool again the sprinkler closes 
automatically, and is ready to operate afresh the moment the 
temperature reaches anew the expansion point of the fluid. The 
chamber containing the volatile liquid is so protected that it cannot 
be cooled by any flow of water from an adjacent sprinkler. It is 
made of a special metal, which is part of the patent, and is her- 
metically sealed. The inventors claim that the liquid itself is 
indestructible and changeless. The installation is similar to that 
of other sprinklers. Pipes are laid along the ceiling, and at 
intervals of about 8ft. or 10ft. the sprinklers are screwed in. The 
experiments witnessed were quite successful, and demonstrat:d 





satisfactorily the efficiency of this method of fire-protection. 
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GRUSON’S NEW SCHUMANN ARMOURED 
CARRIAGES. 

Herr Gruson has recently brought out a work written by 
Schiitz, fully describing some new designs of Major 
Schumann, which he designates armoured carriages, but 
which might be perhaps better described by the name 
cupolas for guns of position, for this is what the shields 
amount to. The objects kept in view are: (1) Protection, 
combined with the power of firing in all directions; (2) 
reduction of the number of men in the gun detachment ; 
(3) lightness and simplicity of construction; (4) reduction 
of size; (5) minimum cost. 

Previous experiments have fully established the thick- 
ness necessary for defence, and the power and accuracy of 
the guns employed have also been determined; and as a 
single piece only is mounted in each cupola, there is no 
complication such as that involved in firing a salvo with 
two, mounted as at Bucharest. Fresh experiments have, 
however, been needed to establish the following points :— 
(1) If the structures are light enough for rapid working 
with the few men employed; (2) if the dimensions are 
good; (3) if the working-gear arrangements are con- 
veniently situated ; (4) if the disappearing action provided 
is satisfactory. 

The designs are as follows :—(1) Movable armoured 
carriage for quick-firing gun of 37mm. (1‘5in.); (2) 
armoured movable carriage of lighter construction for a 
quick-firing gun of 37mm. (1%5in); (3) armoured dis- 
appearing carriage for quick-firing gun of 53 mm. (2°lin.); 
(4) armoured disappearing carriage for gun of 12cm. 
bore (4*7in.); (5) armoured carriage for mortar of 12 cm. 
(47in.); (6) armoured carriage for mortar of 21cm. (8°3in.). 
Speaking generally, these designs of shields of Schumann 
may be divided into two groups. The first are intended 
to place guns of position at an advantage compared with 
any brought against them. The second are smaller pieces 
intended to protect the heavier ones against surprise or 
sudden seizure. 

An article in the Jnéternational Review points out that 
Schumann’s method accords with that of General Von 
Sauer, in substituting simple lines of armoured cupolas 
for the concentration of matériel in forts. The 12cm. 
(47in.) gun is substituted for that of 15cm. (59in.), as 
combining with sufficient power special facility for 
working on the disappearing system. 

With each 12cm. gun are combined two mortars, of 
i2cm. or 15cm., whose effect is sufficient against the men 
and pieces of the enemy to compel him to construct works 
to cover them. However, a 21 cm. mortar is also employed 
to cause him to make such works of a solid character. 

Every such battery of one 12cm. gun and two mortars 
is flanked and otherwise defended by disappearing quick- 
firing guns of 53mm. (2°lin.) calibre. Fig. 1, page 475, 
shows the plan of a defended line of the form of the arc 
of a circle by guns on the Schumann system. A is the 
12cm. gun with its two 12cm. mortars; BB is a line of six 
disappearing guns of 53mm.; CCC are three lines of 
seven each (twenty-one in all) of 37mm. guns. The total 
number of men required to work these is only one officer, 
six non-commissioned officers, and seventy-five men. The 
detailed descriptions of these pieces and their mountings 
are as follows :— 

I.—Armoured carriages for guns of small calibre against 
the sudden attack—{1) Movable armoured carriages, Figs. 2 
and 3, for a quick-firing gun of 37 mm. (1°5in.); length, 22 
calibres; with ammunition for 400 blows. The movable, 
armoured carriage consists of a cylindrical mantlet A, with 
a bottom of plateiron. A rotary roof B of steel, resting on 
three little wheels a, fixed to the interior wall of A, formsthe 
construction towards the upper end. Behind the mantlet 
A there is a structure of sheet iron, which serves as en- 
trance, and which is closed by a double door, ball proof. 
The rotation of the roof is effected by the aid of the hand- 
wheel 4, whose axis ¢ passes through two arms of the 
centre column C. The latter branches off at its upper 
end, and its two arms gear into the roof. The foot of the 
column has a pin, whose correspending socket is in the 
bottom of the cylinder. A toothed wheel, firmly fixed on 
the axis c of the hand-wheel }, catches with the toothed 
edge of the disc, gliding with the socket. As the position 
of this last is absolutely fixed, the other parts of the gear 
are forced to turn, thus providing for the rotation of the 
column and the roof. The fittings of the trunnions of the 
piece are placed at the left and the right of the embra- 
sure, and the shock of the recoil is completely intercepted. 
The means for elevating are visible on the plate. Lateral 
movement depends on the rotation of the roof. The man 
who works the gun is placed on the seat D, fixed to the 
column pivot C. For a prolonged fire in the same direc- 
tion it is possible to sink the roof at the upper edge of 
the mantlet by means of three screws d. In view of excep- 
tional circumstances which would require an indirect fire, 
the fitting of one of the three wheels @ is provided with 
an indicator, by means of which the piece can be laid. 
However, as the pointing will be chiefly done by the em- 
brasure, the employment of a graduated scale has been 
thought necessary. The ammunition is in six cases, which 
are placed on platforms running on a circular rail, fixed 
at the bottom of the cylinder A. Each case has an in- 
clined table provided with nine grooves, in which the man 
who is in the structure forming the entrance to the 
cupola places the ammunition taken from the interior of 
the cases. In rotating the cupola all the empty cases will 
present themselves successively to be refilled. The whole 
carriage is movable on two wheels, as is seen in Fig. 3. 
The mantlet A is reinforced at its upper part by a 
ring of forged iron, 50 mm. (2in.) thick in front ; the dia- 
meter of the mantlet is of 1300mm. (5ft. 1}in.); and its 
total height, 1380 mm. (5ft. 5in.). Thickness of the roof 
is 30 mm. (1‘2in.). The total weight of the carriage with 
gun is about 1300 kilogs. (2866 lb.). The piece is a steel 


Gruson quick-firing gun, 12-grooved, of 37 mm. (1°5in.) 
Length of gun, 817 mm. (32°2in.) = 22 calibres ; length of 
bore, 740 mm. (29°lin.) = 20 calibres; weight of gun, with 
breech apparatus = 37 kilogs. (81°6 lb.) ; rapidity of fire, 





twenty rounds a minute ; elevation, up to 10 deg.; depres- 
sion, down to 5deg.; projectiles (a), common shell of 
0°45 kilogs. (11b.), weight 0°25 kilogs., and case shot ; initial 
velocity, 406 m. (1332ft.) a second; efficient range, 
3000m. (3280 yards); limit of observation, 1500 m. 
(1640 yards); service, two men, working by turns at 
gun and magazine. 

As has been mentioned already, the objectof the aforesaid 
carriage is to insure the batteries against surprise. In 
his article of the Jnternational Review, Major Schumann 
designates this construction by name of “armament for 
trench-shelter.” It can be placed in front, on one side, 
or behind the battery, according to the configuration of 
the ground. To construct an “armament for trench- 
shelter,” it suffices to take some of the armoured car- 
riages, cover them with earth, with the exception of 
the roof and entrance, which abuts on the top of the 
interior slope of the parapet. The relief of the “arma- 
ment for trench-shelter” should be chosen so that the 
ground may be completely commanded and effectually 
defended. If circumstances permit it, in front of this 
line of “ trench-shelters,” a series of obstacles and screens 
capable of stopping the enemy for some minutes only will 
suffice to give time to exterminate him. When well 
worked, each cannon of 37 mm. fires twenty rounds of 
case a minute; it is thus equivalent to twenty infantry. 
Although the fire of this cannon with case would be in- 
ferior to that of the mitrailleuse, charged with musket- 
ball cartridges, yet its effect is sufficient for decisive 
moments. Besides, the cannon of 37 mm. fires also com- 
mon shell, and these little howitzers offer in siege war 
such advantages that one would be wrong to abandon 
them in order to obtain a more perfect fire with case. 
For example, if a small number of these armoured car- 
riages for guns of 37 mm., profiting by the darkness of 
night, approached only within 1500 m. (1640 yards) of a 
battery of the enemy in order to capture it, they would 
succeed in a short time in reducing the latter to silence, 
by the mass of projectiles thrown. Similar deeds occurred 
during the war of ambuscades before Sebastopol, where 
the Russian tiralleurs, armed with bad muskets, caused 
greater difficulty to the French batteries than the heavy 
guns. All these circumstances point to a decision in 
favour of the rapid firing gun of 37 mm. As the price of 
these armaments is very small, it is believed that their 
employment will be very advantageous if well carried 
out. Finally, movable armaments are especially con- 
venient for protecting with a weak personnel, commissariat 
lines of railways in a foreign country. As to the conduct 
of the fire of the guns of 37 mm., it will not be a difli- 
culty. The carriages are placed in groups in such a way 
that an under-ofticer, or, for numerous groups and of 
greater importance, an officer may take the command. 
The roof of each cupola is provided with an opening for 
observation, by which one person can easily command the 
whole field of fire; it is proof against 15 c.m. (59in.) 
mortar shel]. The commands are transmitted by means 
of a little horn, similar to that employed in the Swiss 
service. There is also a very similar armoured carriage 
for a quick-firing gun of 37 mm. of a lighter kind, which 
need not be here described. Its total weight is 900 kilog. 
(1984 1b.) Armoured carriage for quick-firing gun of 
53 mm. (2’lin.) length, 24°4 calibres, with a magazine of 
ammunition for 700 rounds. 

The carriage represented in Figs. 4 and 5 is composed 
of a cylindrical mantlet with a curved roof-plate, A in 
Fig. 4, resting by a vertical column upon a horizontal lever 
arm, at the extremity of which is a counter weight. The 
movement of the carriage from the position of “eclipse” 
to that of fire, and reciprocally, is provided by the move- 
ments of the lever arm. In Fig. 4, the back plate A 
rests by wedges of wood on the cheeks of the carriage 
B. The latter are connected firmly with the cylindrical 
mantlet C, and the whole construction is balanced by a 
pina upona column D. The latter glides vertically in 
a hollow column E, and rests on the lever arm F, whose 
extremity has the counterweight G, which counterbalances 
the whole carriage. By lifting the rod c, fastened to the 
pendulum F, the carriage disappears, and the roof-plate 
rests by its edges on the ring-plate H; by leaning upon 
the rod ¢, after disengaging the wedge c!, which is sup- 
ported against the floor, the carriage is raised. The gun 
rests by its trunnions ina frame, which glides horizontally 
to provide for the disappearance of the carriage. In the 
firing position, two bolts acting by a counterweight or 
by springs, hold it in this position, preventing recoil. 
The latter is transformed into a little oscillating move- 
ment by means of which the mantlet strikes lightly 
against the front plate; but the centre of gravity is so 
placed that the carriage rights itself immediately on the 
pina. The man is seated on a seat e, fixed to the upper 
part, and turns with it by resting his feet against the 
spokes of a vertical wheel f. This wheel acts on 
a toothed wheel, fixed to the upper rotary part of 
the carriage, and which, gearing in its turn with 
another toothed wheel, fastened to the column D, 
causes the rotation. A graduated scale is traced on the 
face of the wheel f without aiming through the embra- 
sure. One man fills the table & with ammunition and 
moves the carriage from one position to another on com- 
mand. The ammunition is stored in lockers in the glacis 
beneath the ring plate H. The partition outside of these 
lockers is reinforced by a ring of laminated iron to keep out 
shot. This cylindrical system has the great advantage of 
not necessitating a special receptacle for ammunition. 
Length of gun, 1302 mm. (4ft. 3in.) = 24:4 calibres; 
length of bore, 1121 mm. (3ft. 8in.) = 21 calibres; weight 
of gun with breech apparatus, 150 kilogs, (330°7lb.); 
rate of firing, 12 to 15 rounds a minute; maximum eleva- 
tion, 18 deg.; depression 15 deg. The projectiles are 
common shell, 1°63 kilogs. (3°6 1b.) weight, shrapnel, and 
case; the initial velocity is 453 m. (1486ft.) a second; 
efficacious range, for howitzer shot, 4000 m. (4375 yards) 
for shrapnel, 3000 m. (3280 yards.) Two men are suffi- 
cient to work the gun. 

The movable armoured carriages for quick-firing guns 
of 37 mm. are intended to protect batteries from an 





attack of quick fire by replacing in some manner the 
fire of musketry of ordinary front posts. 

The armoured disappearing carriage for the 12cm. gun 
with a magazine for 600 rounds, is mounted in a cupola 
and system somewhat resembling that for the 53 cm. gun, 
but the gun is only raised at the moment of fire and dis- 
appears directly afterwards. The total weight of the 
structure is about 53,000 kilogs. (116,845 1b.) The gun 
itself is one of Gruson’s, made of manganese bronze ; its 
length is 2689 mm, (8ft. 10in.) = 22°4 calibres ; the bore 
being 20°8 calibres ; its weight is 1140 kilogs, (2513°3 lb.), 
It fires one round per minute; the projectiles are common, 
shell and shrapnel. The initial velocity, 450m. (1476-4ft.) 
and effective range 7000 metres and 4500 metres (7660 
and 4920 yards) respectively. Two men are required to 
work the piece. The arrangement of the ammunition is 
the same as that which was highly commended in the 
Bucharest trials, 

The armoured carriages for two 12cm. mortar seven 
calibres long, with 300 rounds, are mounted with the 
12cm. gun for reasons of economy. The gun-carriage 
furnishes means for pointing the mortars. The mortar 
itself is a casting somewhat resembling a Bessemer con- 
verter in form, that is to say, it is a sphere with short 
cylindrical mouth and breech projecting from the sphere. 

hey have elevating gradua arcs acting as trunnions, 
These pieces fire common and shrapnel shell 18 kilogs. in 
weight (39°71b.), with a muzzle velocity of 194 metres 
(636°5ft.) per second, the effective range being 3500 metres 
(3828 yards). Two men are required to serve the piece. 
These mortars and their mountings are simple and strong, 
and could hardly be destroyed by the enemy’s fire. Major 
Schumann considers that high angle fire is likely in future 
to play a more important part than hitherto. The 21cm. 
mortar on its carriage closely resembles that of 12cm., 
but it is, of course, a much larger and more complete 
design. It is shown in Figs. 6 and 7. 

The description is as follows:-—-The spherical mortar A 
rests on the sides of the carriage B, which has the form of 
a U. They are firmly fixed by the column of wood C, 
which has at its base a socket, on which the whole con- 
struction balances itself by a pivot pin on the plate D. 
This is bedded on beams of wood, which diminish the 
shock of recoil. The trunnions of the sphere are replaced 
by two circular grooves, by the intervention of which they 
rest on the sides of the carriage. These grooves are 
worked in such a way that their imaginary axis intersects 
the axis of the bore of the gun perpendicularly in the 
centre of the sphere. A toothed arc, fastened to the base 
of the mortar, and worked by an endless bolt f by a 
hand-wheel c, provides elevation. A graduated scale with 
an indicator is at the left side of the carriage. The lateral 
direction is given by the rotation of the column ¢ by 
means of an arm lever d. A cylinder of plate iron, sur- 
rounding the column of wood, has at its upper end the 
graduated horizontal scale, whilst the indicator and the 
corresponding sliding gauge are at the sides of the carriage. 
The mortar is placed firmly in position by lowering . 
means of a lever ¢ a friction band on the foot of the 
column. The site of the mortar of 21 cm. is not protected, 
as that of the mortar 12 cm., by a plate, placed on a pos- 
tern, but by a ring composed of four plates of chilled iron 
casting, which is covered with granite or concrete cement. 
The circular opening in the centre is almost entirely closed 
by the mortar. In recoil the mortar raises itself lightly 
on its pin and strikes against the edge of the structure, 
but it rights itself again immediately. 

The structure could serve as an ammunition magazine 
if niches or other special arrangement for this object were 
—— The right side of the carriage is provided with a 

ittle crane of well-known construction, which helps to 
raise the projectile carrier. The ring of chilled iron has 
a thickness of 500 mm. (19°7in.); the sphere of the mortar 
has a diameter of 1160 mm. (45‘7in.) The sides of the 
carriage are cast, the column is of wood, and the two are 
joined together by pins. 

The total weight of construction is 70,000 kilogs., about 
(154,323 lb.) 68 tons 17°9 cwt. The length of the mortar 
is 1375 mm. (54°13in.) = 65 calibres; length of bore, 53 
calibres; the weight of mortar, with breech apparatus, is 
5450 kilogs. (12,015 Ib.); rate of fire, 1 round in two 
minutes; elevation, from 30 deg. to 60 deg.; projectiles, 
ordinary howitzer shell of 79°75 kilogs. (1758°2 lb.) weight, 
with 3°5 kilogs. (7°7 lb.) bursting charge; charge, 3°5 
kilogs. (7°7 lb.) cannon powder, large grain; initial 
velocity, 214 m. (702ft.) a second; effectual range, 3900 m. 
(4265 yards.) Three men are required to serve the piece. 
Whilst, according to Schumann, the destruction of 
personnel and matériel could be effected in many ways by 
guns of less calibre, the mortar (or howitzer) of 21 cm. 
has, as its aim, the demolishing of the cover and works 
of the besiegers. As to the position where these mortars 
should be placed, it is impossible beforehand to give 
directions as precise as for the guns of 12 or 15 cm., seeing 
that their employment ought to be conformable to the 
particular circumstances of the situation. 








ENGINEER STUDENTS FOR THE Navy.—The Portsmouth corre- 
spondent of the Times says the new and revised regulations 
which have just been promulgated by the Admiralty with reference 
to engineer students and students in naval architecture are 
substantially what have been foreshadowed. Besides those who 
will be entered as the result of competitive examinations at the 

rincipal ports of the United Kingdom, a few are to be nominated 
ny, the Admiralty from the sons of officers of the Navy, Army, and 

arines, Three studentships will also be annually given to 
the sons of gentlemen in the colonies, The ages are fixed at 
between fifteen and sixteen, and the successful will be entered 
for disciplinary purposes on the books of the Reserve guardship at 
Devonport. Students in naval architecture, not exceeding two in 
number each year, will be appointed from among the engineer 
students who have shown special ability at the end of the second 
year. These will be uired to join with their parents or 
guardians in a bond of £500 to enter, if required, into the public 
service as assistant.constructors, Each student will be required to 
pay in advance an annual sum of £40 towards the cost of his 
education and maintenance for the whole period he is under train. 
ing. Their pay begins at 1s, a week and rises to 8s, 
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FIRST REPORT ON TRIALS OF A WORTHING- 
TON HIGH DUTY PUMPING ENGINE AT 
THE WEST MIDDLESEX WATER WORKS AT 
HAMPTON. 

By W. C. Unwin, F.R.S. 

ActiNG on instructions from Messrs, Simpson and Co., I carried 

out complete trials of the new Worthington engine at Hampton. 

In making the observations I was assisted by my assistant, Mr. 

Taylor, by some of my students and by some of Messrs, Simpson's 

pupils. Nearly all observations were made in duplicate by two in- 

dependent observers, In consultation with Mr. Mair I had pre- 
viously arranged as to the preparations to be made for the trials, 
and I have to acknowledge the care with which every provision re- 
quired was made, All the information needed in carrying out 
the trial and discussing the results has been unreservedly placed 
at my disposal. Mr, M. W. Hervey, the engineer of the West 

Middlesex Waterworks, and his assistant, were good enough to 

facilitate in every way the trial. It was arranged that there 

should be an eight hours’ trial of the engines only, anda twenty- 
four hours’ trial of engines and boilers conjointly. Messrs. 

Simpson sent down a supply of Welsh coal for the purposes of 

the trial. They also provided feed-measuring tanks, and a tank 

for gauging the air pump discharge. The jacket drains were 
re-arranged, so that the jacket condensation could be measured. 

In every respect my wishes were attended to, and Messrs. Simp- 

son and Company were unremitting in care to make the trial as 

complete as possible. 

The engines.—The engines are compound high duty Worth- 
ington engines, pumping a very large volume of water on a 
comparatively low lift. The high-pressure pistons are 27in, in 
diameter, and the low-pressure pistons 54in, The stroke is 
variable, the maximum from cylinder head to cylinder head being 
44in. During the trials the stroke remained very constant and 
about 43in. The valves of one engine are worked by the other 
engine, but arrangements are made insuring fixed points of 
cut-off in each cylinder, and independent control of the com- 
pression in the high-pressure cylinder. The engines work 
directly double-acting ram pumps, with rams 40in. in diameter, 
and of course having the same stroke as the steam pistons. 
The valves are of india-rubber, spring loaded, and in all proba- 
bility the slip is extremely small, The peculiarity of the engine 
is that there are compensating cylinders which absorb work 
during the first half of the stroke, and give it back during the 
second half. There are two of these compensators to each engine, 
llin. in diameter, loaded by air pressure to about 120 1b. per 
square inch, The pumps lift water from a well communicating 
with the river, and deliver it through two 3ft. mains to the 
reservoirs at Barres, about nine miles distant. The head 
during the trials, measured by the difference of pressure in the 
suction and discharge pipes, was from 50ft. to 65ft., a head 
almost entirely expended in overcoming the friction of the 
main. The head was measured by mercury columns fixed in 
the engine-house, communicating with the suction and delivery 
mains in accordance with the provisions of the contract. The 
suction gauge communicated with the suction pipe just below 
the floor, and the pressure gauge was set to give pressures 
reckoned from the floor level. The sum of the mercury gauge 
readings is taken as the effective lift. It should be noted, how- 
ever, that the pressure gauge communicates with the delivery 
main at a point beyond the stop-back valve. Consequently the 
resistance of that valve is reckoned as part of the engine fric- 
tion, and is not credited to the useful work done by the pumps. 
The engine cylinders are completely jacketted, and the steam is 
also taken through a jacketted reservoir between the cylinders. 
The jacket water was discharged through a pipe regulated by a 
stop valve, and weighed. The condensers are injection con- 
densers with horizontal air pumps. Before the trials I attended 
at Hampton and tried sume gauges which had been prepared 
of the diameters of cylinders, pumps, and rods, Theze were 
then very carefully measured, with the following results :— 


Diameter of Areas and Cylinders and Pumps. 








Diam. Diam. | Area Area | Effec- 
at # a ts) tive . 
60° F, 316° F. | piston. | rod. area | Means. 
In In. Sq. in. | Sq. in. | Sq. in. 
H.-P. cyl. A, back) 26°08 | 27-02 | 573-4) 17-7 | 555-7) 
front) 26°98 27°02 573°4 23°8 549-6 U 558° 
H.-P. cyl. B, back} 27°02 | 27°06 | 575°1 | 17°7 557°4 ead 
front; 27°02 27°06 | 575°1 | 23°8 551°3 ) 
L.-P. cyl, A, back) 53°99 54°07 70 ) 
front; 53°99 54°07 177 5 || 5985+] 
L.-P. cyl B, back 54°02 54°10 70 er 
front) 54°02 54°10 177 ) 
Pump plungers, back! 39°90 _ 1250°0 | 16°8 W cen 
front 39°90, — | 1250°0| 0 pe 





The boilers —The boilers were single-flued Cornish boilers, 
Three were used in the trial on October 29th, and four in the 
trial on November 5th and 6th. The boilers were 28ft. in length, 
and 6ft. in diameter, with a single flue 3ft. 6in. in diameter for 
the greater part of the length. During the trials of November 
5th and 6th the length of the grate was 4ft. 6in. Hence the 
grate area of the four boilers was 60 square feet. During the 
trials there was no leak from the blow-offs of the boilers in use, 
or from the boilers in use into those standing idle. The feed pipe 
was disconnected and the safety valves open on the idle boilers. 
The coal was weighed under supervision on platform scales 
which had been tested, and the weights of coal brought into the 
house were, from time to time, again tested on a Denison 
balance, which I had taken down for that purpose, aud which 
was in perfect adjustment. 

Measurement of the fecd.—The feed was supplied from the deli- 
very mainata nearly constant temperature of 51 deg., the ordinary 
feed arrangements which supply the boilers with hot water from 
the jackets and hot well being disconnected. The feed was 
delivered into a small gauge tank with overflow pipe and provided 
with a float and counter. The capacity of this gauge tank was 
determined three times by weighing the water, and the closely 
accordant measurements gave a mean value of 394 1b. for the 
capacity. As these measurements were made with the actual 
feed-water, and with the tank in place and undisturbed, no 
corrections are necessary for temperature, and no error is intro- 
duced by any possible difference of level or condition. The feed 
tank delivered by a stop valve into another tank from which a 
small Worthington feed pump delivered the water into the 
boilers. The Worthington pump took its steam from the 
boilers in use, and exhausted into the tank from which it pumped. 
The whole of the steam used was therefore re-condensed and 
returned to the boilers, Of the heat supplied by the boilers to 
work the feed pump nearly all was returned to the boilers. 
small portion, viz., that due to the useful work of pumping and 
that lost by radiation from the tank, was no doubt lost. So far 
a small error telling against the main engines is introduced. 
The water level at the commencement of each trial in the boiler 
gauge glasses was carefully observed, and the water level was 





brought to exactly the same marks at the end of the trials. 
Hence no correction has to be made for difference of level in the 
boilers, The time at which each tankfull was supplied to the 
boilers was noted andalso the feed-water temperature. Pyrometer 
observations were made in the flues with two Murrie’s pyrometers, 
During part of the trial one of these had to be used at tem- 
peratures near the bottom of its scale, where the indications are 
least trustworthy. But the mean of the pyrometer readings is 
probably not very incorrect. Anemometer observations of the 
air supplied to each boiler were taken every half hour during 
the twenty-four hours’ trial, the anemumeter having been previ- 
ously tested. 

Measurement of the air pump discharge.--The air pump dis- 
charge was led into a wooden tank with stilling screens. From 
this it was discharged through one of Mr, Mair’s sharp edged 
circular orifices freely into the air. The diameter of the orifice 
was carefully tested after the trials, and the coefficient of dis- 
charge from similar orifices is known to be 0°599. The tempera- 
ture and head over the orifice was noted every five minutes in 
the first trial, and every seven and a-half minutes in the second. 
The temperatures relied on in this report were taken by a fixed 
vero thermometer, with open scale, recently verified at Kew. 
Observations were also taken by a thermometer of Mr. Mair’s 
and the means of the two sets of observations differ only by a 
small amount. 

Measurement of length of stroke.—As the stroke is variable, an 
arrangement of indicating fingers was attached to each engine, 
and the length of stroke un each engine was noted every quarter 
of an hour, : 

Indicated power.—The indicated power was taken by four 
Richards indicators belonging to Mr. Mair, chosen because they 
give fairly large diagrams. These indicators were sent to Ken- 
sington after the trials, and tested under steam against a steel 
tube pressure gauge recently made for me, and specially tested 
by Messrs. Schaffer and Budenburg. No important error was 
found at any part of the scale with any of the springs. But 
with the light springs of the low-pressure cylinder indicators 
there was a little frictional sticking or else a little slackness of 
the parallel motion joints, which, under a steady pressure, intro- 
duced a small uncertainty of indication at one or two points in 
the range. Probably this would be less still when the indicator 
piston was in motion, as when drawinga diagram. The indicator 
pipes were large and were clothed. Diagrams were taken every 
half-hour from all the cylinders, so that there were 128 single 
diagrams in the eight hours’ trial, and 384 in the twenty-four 
hours trial. All the eight hours’ trial diagrams were reduced by 
planimeter ; also all the diagrams taken in the first eight hours 
of the twenty-four hours’ trial, and half those taken subsequently, 
The conditions were so constant throughout the trial, and the 
diagrams so similar, that this was thought sufficient. 


TRIAL OF ENGINES ON OCTOBER 29TH. 

This was an eight hours’ trial, during which the coal used was 
not noted, The engine was started early in the morning, and the 
trial began at 11.43 a.m. The mean barometer during the day 
was 30°166in.—corrected—corresponding to 14°82 lb. per square 
inch. The temperature of the injection water taken in the well 
outside the engine house was almost constant at 54 deg. Fah. 
The mean boiler pressure during the trial was 75°2 lb. per square 
inch—90°02 lb. per square inch absolute—and was kept very 
nearly constant. The mercurial vacuum gauge on the engine 
gave a mean vacuum of 28°04in., or 13°77 lb. per square inch. 
The head of water on the pumps was 63°75ft. at starting, and 
diminished to 59°9ft. at the end of the trial, the diminution 
being tolerably regular, and the variations of head small. No 
doubt the variation of head depends chiefly on the engine speed, 
but it also depends on the levels at the discharging reservoir. 
The mean head during the trial was 60°63ft. The air pressure 
in the compensating air vessel varied very little, only a pound 
or two during the whole trial ; the mean pressure was 120°6 lb. 
per square inch—above atm. 

Speed and length of stroke.-—The speed was remarkably con- 
stant throughout the trial. The greatest variation from the 
mean speed, from observations of the counter every quarter of 
an hour, did not exceed one-half of 1 per cent. of the mean 
speed. The mean speed for the whole trial was 17°67 double 
strokes per minute, the engines making altogether 8480 double 
strokes, The length of stroke was also extremely constant, and 
this is remarkable, since the length of stroke depends directly 
on the adjustment of the expansion and compensatory air pres- 
sure. The minimum stroke observed was 41°96in., and the 
maximum 43°56in. The mean stroke during the trial was 
42°83in. for Engine A, and 43:00in. for Engine B. 

Indicated horse-power.—The reduction of the half-hourly sets 
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of diagrams gives the following results :— 
: 1.H.P. 
Engine A—H.-P., back . 37°78 
~ ae 34°19—11'97 | 
H.-P., front .. + 143°34 


38:98 
32:39 


—71:37 J 






Lo eer 
Fngine B—H.-P., back .. 
L 


45°68 
ae 8213-77 81) 
H.-P., front .. 43 93 15291 
Toes. 3117-75-10 J 





Total 1.H.P., both engines ‘ a! Se 296°25 


The pumps.—The mean lift was 60°63ft., and the number of 
strokes 3'576ft. in length, was 17°67 per minute. Hence the 
pumps lifted 13,598 gallons per minute, or 815,862 gallons per 
hour, or at the rate of more than 19,580,000 gallons per day, no 
slip being allowed for. The pump horses-power is 249°84, and 
consequently the mechanical efficiency of the engine and pumps 
is 0°8434, a very high efficiency when the low lift is considered. 

The feed-water and jacket water.—The feed-water measured as 
described had a mean temperature of 55 deg. Fah. The total 
quantity used in the eight hours was 41,277°8 lb., or5159°7 Ib. 
per hour, The total quantity of jacket water was 5357 Ib., or 





669°6 lb. perhour. Consequently, reckoned per I.H.P. per hour, 
the quantities used were :— 


Total feed (at 55 deg.) per I.H.P. per hour -- 17°41)b 
Jacket water per LH.P. perhour .. .. .. .. -. 2°261b, 
Used in cylinders 15°15 Ib. 


Air pump discharge.—The mean head over the orifice was 
1°9662ft., and the mean temperature was 81°18 deg. F.! Taking 
one cubic foot of water at 81 deg. to weigh 62°21b., the total air 
pump discharge was 2777°7 lb. per minute, or 2702'9 lb. of injec- 
tion water and 74°8 lb. of condensed steam. 

Heat rejected by the engine per IHU.P. per minute.—If we take 
the heat rejected as being approximately that required to 
raise the total air pump discharge from 54 deg. to 81°18, we get 
for the heat rejected 254°8 thermal units per I.H.P. per minute. 
This is the quantity ordinarily known as Donkin’s co-efficient. 
As however, here the I.H.P. and the feed and jacket discharge 
were measured, a nearer approximation can be obtained. 


Thermal units. 
Heat due to 27029 1b. of injection per minute raised 





Se ae ene ie as auiame 
Heat due to 74°8 lb. of feed per minute raised 26°18 deg. 1,958 
Heat due to 11°16 lb. of jacket water per minute raised 

3S aerate: a eae 

Total.. es sek ies 78,376 

Heat rejected per indicated horse-power per minute 264°6 
Add converted into work... .. 1. 1. ss se oe 427 
307°3 


This of course neglects radiation and similar losses, 


Heat used reckoned from the boiler steam.—The total heat of 
steam reckoned from the feed temperature 55 deg. at the mean 
boiler pressure is 1156°4 thermal units per pound. Consequently 
the heat delivered from the boiler to the engine, if we assume 
the steam dry and free from priming water, was 335°5 thermal 
units per I.H.P. per minute. The difference between this and 
the previous estimate of 307°3 thermal units represents loss by 
radiation, error due to the presence of priming water, and errors 
of observation. If we suppose the jacket water pumped back 
into the boiler at the temperature of the steam—as it returns in 
a closed circuit—and the rest of the feed taken from the hot 
well at 81 deg., conditions which occur in the ordinary working 
of the engine, then 15°5 thermal units, or 4°6 per cent. of 
the heat used, would be saved, which, in the abnormal condi- 
tions required for the purposes of the trial, were wasted. Con- 
sequently, the total heat used per I.H.P. per minute would be 
320 thermal units. The following table gives the results tabu- 
lated in the same way as in Mr. Mair’s paper on “ A Direct- 
acting Steam Pump” (Min. Proc. Inst. C.E., vol. lxxxvi.). 









Double strokes per minute .. 17°67 

Boiler pressure .. .. .. 75°2 1b. per sq. in. 
Feed-water per minute . 85 99 Ib. 

Jacket drains per minute 11°16 Ib. 
Temperature of steam .. 320 06 deg. 
Pressureon pump .. .. .. .. 26 27 Ib. per sq. in. 
Pressure in compensator as 120 6 lb. per sq. in. 


Mean pressure in high-pressure cylinders 


39 23 1b. per sq. in. 
Mean pressure iu low-pressure cylinders. . 


7°42 1b. per sq. in. 


Temperature of injection .. .. .. .. «. 54deg. 
Temperature of air pump discharge .. 81°18 deg. 
Head over orifice .. .. .. .. 1°966zft 
Air pump discharge per minute .. 27777 lb. 
Injection water... .. .. «2 o« 2702-9 Ib. 


Heat passing through Engine per Minute per Indicated Horse-power’. 
Thermal units from boiler in saturated steam through 





cylinders from feed temperature. . sa 292°0 
Latent heats of jacket steam.. = 33°6 
325°6 
Heat rejected in air pump discharge .. 254°6 
Converted into work a as oe we 42°77 
Radiation and error .. 28°3 
325°6 
Indicated horse-power a <0 een ee r 
eC Cre eee 
Mechanical efficiency Te a ee ee ee ee “8434 
Feed per indicated horse-power per hour through 
BT rar er eee 
Feed per indicated horse-power per hour through 
Sk ke ak ae, ce 88) OK . Oe ame. on 2-26 
Piston speed per minute.. 126°4ft. 


(To be continued.) 








ENGINEERING STUDENTS’ CLUB, NEWCASTLE - ON -TyNE. — On 
Thursday, November 29th, this club held a meeting in the Durham 
College of Science, Newcastle, when a paper on ‘‘ Foundations” 
was read by Mr. J. Hawthorn, U.E., Durham. The lecture com- 
menced with a description of the different kinds of foundations and 
methods of forming them, and it was pointed out how the special 
features of the case guided the engineer or architect in selecting 
which particular method he should adopt. Going on to works of 
greater magnitude, the author described, with diagrams, the method 
of sinking cylinders for foundations, and also pile foundations. 
Views were exhibited of the caisson employed in constructing the 
foundations for the Forth Bridge, which, it was mentioned, was 
70ft. indiameter. Professor Garnett occupied the chair and opened 
the discussion which followed. ; 


LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The usual monthly meeting of this Association was held in 
the Cannon-street Hotel on Saturday. After the financial and 
routine business was concluded, the vice-president, Mr. W. P. 
Heath, read an interesting and lengthy report of his recent visit 
to the Tyneside. He had been elected by the Association to re- 
present them at the annual dinner of the Newcastle Association of 
Foremen Engineers, which was held on the previous Saturday, in 
the County Hotel, Newcastle, and had taken the opportunity of 
being in the district to visit some of the principal engineering 
works on the Tyne, such as Hawthorne's, the Wallsend Slipway 
Company, and the Palmer Shipbuilding and Engineering Company’s 
works at Jarrow. He gave a most interesting description of the 
work he saw in progress at the different places, and especially the 
stee] plant at Jarrow, which produces angles, bars, and plates of 
best mild steel, of various sections and sizes, from the crude pig 
iron. He stated that the works he had visited seemed to be fully 
employed, and that there were about 4000 men employed at 
Palmer’s, where ships and other machinery were to be seen in all 
stages of construction. He described the construction and mode of 
working of some of the special machine tvols he had seen, giving 
an impression that the works on Tyneside are well supplied with 
the best modern tools and appliances, and are at present being 
worked to their full capacity. After a few appreciative remarks 
from some of the members, a hearty vote of thanks was awarded to 
Mr. Heath for the trouble he had taken in bringing so much infor- 
mation before the members. The President announced that Pro- 
fessor Alex. B. W. Kennedy had promised to give them a lecture 
on ‘* The Strength of Iron and Steel,” at their February meeting, 
when he hoped the members would all make a point of attending, 
as no doubt they would then hear something that would interest 
them. 





1 Observations by another observer with another thermometer made 
this temperature’81°52._ If this result is adopted, the heat unaccounted 
for is less by about 3°1 thermal units per I.H.P. per minute. 
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SINGLE-CYLINDER STATIONARY ENGINE. 


MESSRS. RICHARD GARRETT AND SONS, LEISTON, ENGINEERS, 





MESSRS. RICHARD GARRETT AND SONS’ STEAM | 


ENGINES. 


| machinery could be compelled to go only to first-class houses for 


Messrs. RicHARD GARRETT and Sons, of Leiston, will exhibit, | 
at the Smithfield Club Show next week the two engines which | 
we illustrate. The stationary engine is the first of a new series | 


of very simple single-cylinder stationary engines, which the firm 
are bringing out at a low price. 


size, and indicates up to 30-horse power. They make it a rule 


It will be of their No. 10 | 


to give 3-horse power for each unit of the distinctive numerals; | 


and under the existing conditions of the trade they do not, 
under any circumstances, employ the now useless term “nominal 
horse-power.” The cylinder 
is 10in. diameter and the 
stroke 12in., and the main 
peculiarity is that the firm 
use their regular portable 
engine cylinder, without any 
alteration whatever, the con- 
tour of the foundation plate 
being curved to the same 
sweep as the flange of the 
cylinder, which, under ordi- 


nary circumstances, is 
bolted to the portable engine 
boiler. The remaining por- 


tion of the foundation plate 
is flat, and for the reception 
of the crank shaft bearings 
it corresponds with the sur- 
face of the firm’s new flanged 
steel-plate saddle, which we 
have already once remarked 
upon as in connection with 
the portable engine exhibited 
at Nottingham, and which 
type of saddle will again be 
at the Cattle Show in con- 
nection with the No. 8 port- 
able engine exhibited by 
them. 

The governor of the sta- 
tionary engine is of the 
well-known Pickering type, 
operating on a double-beat 
valve, and it stands upon the 
top of the starting slide 
chamber, where, in a port- 
able engine, Messrs. Garrett 
are accustomed to place the 
safety valves. The crank- 
shaft bearings are made of 
Babbitt’s metal, cast under 
Mr. Garrett’s patent process 
—as already described in 
our pages—as are also all 
the bearings in the threshing 
machine. 

Nothing can, we under- 
stand, exceed the satisfac- 
tion which these bearings 
are giving in actual work, 
and one of the old customers of the firm, for whom in the 
course of an extensive overhauling of his old threshing 


machine they replaced the worn-out brasses by bearings | 


of this construction, declares that he can drive the 
machine with 10 Ib. less boiler pressure than he ever 
did before. The bearings of the threshing machine are 
fitted throughout with Stauffer’s patent lubricator, the 


principle and value of which are wel] known. We only know of 


two objections to them :—Firstly, the additional expense, which 
is by no means inconsiderable ; and secondly, the necessity of a 
special lubricant, which cannot be purchased anywhere. Still, 
it is a fact that the lubricant which can be purchased 
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“anywhere” is generally of a vile description, and it would be | 
by no means an unmixed evil if the owners of threshing 


such material. However, the firm have endeavoured to over- | 
come difficulty No. 2 in a thoroughly effectual manner by pro- 
viding every bearing with the usual means of lubricating with 
common oil, in addition to the Stauffer’s lubricators. 

In the portable engine exhibited our readers will notice a 
peculiarity in the funnel, which is enlarged at the joint. The | 
real object of this new departure is to provide a funnel joint, to 
which, as regards the bottom half, Messrs. Garrett’s patent spark 
arrester—Graham’s system—can be subsequently connected 





GARRETT’S PORTABLE ENGINE. 


without any difficulty or expense, but at the same time it is | 
found that even this comparatively small enlargement, into | 
which they sometimes insert a cone and a small deflector for the | 
purpose of arresting the heaviest of the sparks, possesses a | 
certain value in this respect, although of course it must not be 

compared for efficiency with the more cumbrous arrangement on 

Graham’s system. The travelling wheels, both of the portable | 
engine and the threshing machine, are of the improved | 
“tension” pattern, and the 8in. wheels of the portable engine | 


deserve special attention. T 


It has already been gathered thatthe principal object and merit | 
of the design of the stationary engine is the economy of its con- ! 
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struction. Owing to the large and continuous demand for the 


| regular going sizes of these portable engines, Messrs. Garrett are 
| enabled, they tell us, to produce the cylinders and every part of 


the engine at the very lowest cost, having special tools for every 
part, and by means of the foundation plate which we have de- 
scribed, they are able to utilise all the same parts, from cylinders 
to crank shafts, with connecting rods, and all the appurtenances 
thereof for the stationary engines, which they are accordingly 
enabled to put into the market at a minimum cost. 

The same remark applies to a little semi-portable compound 
engine which will be exhibited and whichis of new design, and the 
smallest made by the firm, with cylinders 54in. and 8in. diameter 
respectively, and indicating 
18-H.P., because all the fit- 
tings of this engine down to 
the very brackets, which are 
bolted to the ash-pan foun- 
dation under the fire-box of 
the engine, are equally avail- 
able for a portable engine, 
and by turning out these 
fittings in greater numbers 
they are able to produce 
them in greater perfection 
and at less cost. 


THE COST OF PUMP- 
ING MINES. 

ENGINEERS may learn some 
lessons from the misfortunes 
of the South Staffordshire 
Mines Drainage Commission. 
This body now lies under the 
burden of a heavy debt, with 
the unwatering of the col- 
lieries, for which purpose it 
was jubilantly started in 
1873, still unaccomplished. 
Mr. Walter Williams, a lead- 
ing Staffordshire coal and 
iron master, who, until his 
resignation on Wednesday, 
had been chairman of the 
Commission for eleven years, 
attributes the present con- 
dition of this attempt at 
mines drainage to the engi- 
neering mistakes committed 
by the Commission in its 
earlier days. During the 
first ten years of its exist- 
ence £107,000 was paid away 
to private owners for pump- 
ing, which was carried out 
with such litt'e system that 
in some cases the water, 
after being once raised, ran 
down the pits again within 
100 yards of the point where 
it was being brought to the 
surface ; and, in nearly every case, the water was pumped up 
over and over again, in consequence of being allowed to flow 
into the deep, after being first raised from the shallow mea- 
sures. Surface drainage operations have been carried out with 
much too great respect for the interests of private property 
owners, and upon these works more than £200,000 have been 
expended. Only within the past three or four years, since the 
conduct of the Commission was centred in a triumvirate of 
three leading members, has a more scientific system prevailed. 
he consequence is that now when the Commission requires 
from £15,000 to £20,000 to complete the drainage of the mines 
in the important Bilston district, the mineowners, poor and not 
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HAND-CARRIAGE STEAM FIRE ENGINE. 


THE SPHINCTER GRIP HOSE COMPANY, LONDON, ENGINEERS, 


too confident, have decided not to permit the Commission’s 
application to Parliament for extended rating powers. Thereat 
the bondholders, with whose money the works referred to were 
largely executed, grow naturally disturbed. They have obtained 
the appointment of a receiver, and are now applying to Parlia- 


ment for a Bill to deal with the mines drainage in their own | 


interests. -As the Treasury is one of the Commission’s chief 
creditors, the South Staffordshire mineowners anticipate little 
good from this latest development of the drainage difficulty. 








A NEW STEAM FIRE ENGINE. 





THE accompanying engravings illustrate a new departure in 
steam fire engine construction. It has long been felt to be 
desirable that something should be made which, while less 
costly than full-powered Brigade engines, would be better and 
more powerful than the manuals, on which numerous towns 
place entire reliance for the extinction of conflagrations. The 
little machine we illustrate has been brought out by the 


Sphincter Grip Hose Company, of Greenwich-road, S.E., for this | 


purpose. It will be seen that it consists of a little steam pump 
of the drag-link type, mounted on a vertical cross-tube boiler of 
the standard description. All the parts usually made of gun-metal 
or brass in the best practice are here of gun-metal or brass. The 
entire machine in all its details is exceedingly well got up. This 
we can assert as the result of personal inspection; nothing has 
been left undone to make this little machine efficient and trust- 
worthy. 

It is conveyed to a fire on an ingenious hand-carriage with 
high wheels. It is carried between the wheels, as shown, by 
trunnions. When it has arrived at a fire the carriage is removed 
by taking out two pins which permits the trunnions to slip out 
of their bearings in the carriage, which is then wheeled away, 
and the engine then stands on three supports, as shown in the 
detached view. It is then used like any other fire engine, and 
will throw a powerful jin. jet. The boiler pressure is 100 lb. 
on the square inch, and steam can be got up in seven minutes 
from cold water. 

It might be supposed that the engine would be unsteady 
when put down to stand on three legs, so to speak, in the 
street; but we are assured that this is not the case, and that no 
trouble is experienced from this cause. The engine will do 
much more work than a manual driven by thirty men, and at 
much less cost. It appears to us to meet a want in a very 
satisfactory manner, 








NORTHERN CHEMICAL MANUFACTURES. 





THE singular change which is passing over the chemical trades 
of the North of England must now be considered as nearly com- 
plete. A few years ago there were a dozen manufacturers of 
soda crystals—there are now, we believe, only five, and the num- 
ber is to be brought down to four. But this does not represent 
that falling off in the extent of the production of chemicals as a 
whole which seems at first indicated. Of old some of the pro- 
ducers made soda and wasted the hydrochloric acid given off in 
the manufacture, whilst others who had plant for making bleach- 
ing powder could have utilised that acid, but had to be 
manufacturers of soda also, By a series of arrangements there 
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has been a great change, and now some of the makers who wish | 
for the trade in bleaching powder buy part of the materials | 
which others have-to spare, whilst there is much less waste of 
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any of tne waterials or semi-manufactured articles, Another | 


change is evident in the greater range of the articles produced. | 
Some makers find that they have a smaller demand for soda in | 
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the forms they have produced it, but that for caustic soda there 
is a larger demand, and they have erected plant for the latter. 
Again, it is generally known that the salt deposits of South 
Durham have been largely utilised by the leading firms in the 
Tyneside chemical trade, and that in this way there have been 
very important savings in the cost of production. There have 
been other economies introduced into the district, and it is the 


| belief of some of those best able to judge that these economies 


and changes and the lessened local competition have made 
it much more possible for the Leblanc alkali makers to 
retain their trade in the face of the fierce competition between 
the producers by that system and by the newer ammonia 
method. Whether this will be so or not time only will tell, but 
the gallant struggle of the producers by the old system is note- 


| worthy. The reduction of waste, and the utilisation of pro- 


ducts which were once believed to be useless is an accomplished 


| fact ; and this is by no means complete, for extensive works 


for the carrying on of the newest recovery process are now in 
course of erection. It has been a costly attempt, but there has 
at last appeared that better demand for chemical products which 
may in time drive up the prices of soda in its various forms toa 
profitable point. The chemical manufacture is not one which 
can be said to have exhausted the resources of either the 


| engineer or the inventor. There are still large areas in the 
| course of production where waste necessarily ari 


arises in the 
present methods of working, and it may be fairly believed that 
the future will bear fruit in cheaper methods of production of 
some of the materials and a larger product thereout; and 
there is no reason why the ammonia soda manufacture should 
not be located in South Durham above the salt deposits which 
are so largely found there ; so that it is probable that one form 


| or other of the chemical manufacture may have yet a con- 
| siderable extension in the North of England. 








LIVERPOOL ENGINEERING SocieTy.—An > ag meeting of this 
Society was held on November 28th, Mr. C. H. Darbishire, Assoc, 
M. Inst. C.E., in the chair, when, among other matters, the follow- 
ing was disc A new method of stowing and lowering of 
ships’ lifeboats was explained by Captain Gell, and the difficulties 
nnd angers attending launching of such lifeboats in cases of wreck 
during storm, were discussed. Geoiogical specimens dug up in 
the construction of sewerage works in Essex were exhibited by Mr. 
E, R. Window. 

ENGINEERING Socrgty, Kina’s CoLLEGE, LoNDoN.—At a general 
meeting of this Society, held on Tuesday, November 20th, the 
President in the chair, Mr. Paulson read a paper on the “ History of 
Railway Systems.” The author commenced by stating that railways 
are an English invention ; first originating about Newcastle in the 
17th century, and were employed in bringing coal to the shipping 
from the pits. He then described the various kinds of rails, from 


| the cast iron rails of Coalbrookdale—1767—and the rectangular 
| wrought iron rails of 1805, to Mr. Birkenshaw’s method in 1820, 
| whereby rails of any required section may be rolled ; and went on 


to deal with the history of the locomotive, many of his statements 
throwing an interesting light on its early history and development. 
After pointing out the advantages which railways possess over 
canals, he proceeded to describe the various signalling systems used 
in England, giving the details of the block system; Mr. Saxeby’s 
interlocking system, and Mr. Hodgson’s combination of the above, 
whereby the train itself exercises control over the signalman. After 
mentioning the mountain railway systems of Peru, he concluded 
with reference to the proposed overland route to India. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents. } 


ENERGY, 

Sir,—You request me to — with precision what Mr. Dewar 
means by ‘‘force of inertia.” He means I suppose just what Newton 
means in the following quotation: ‘‘A body, from the inactivity of 
matter, is not without difficulty put out of its state of rest or motion. 
Upon which account this vis insita may, by a most significant name, 
be called vis inertiw, or force of inertia. But a body exerts this 
foree only when another force impressed upon it endeavours to 
change its condition; and the exercise of this force may be con- 
sidered both as resistance and impulse; it is resistance, in so far as 
the body, for maintaining its present state, withstands the force 
impressed ; it is impulse in so far as the body, by not easily giving 
way to wi Nadie force of another, endeavours to change the 
state of that other. Resistance is usually ascribed to bodies at 
rest, and impulse to those in motion; but motion and rest, as com- 
monly conceived, are only relatively distinguished; nor are those 
bodies always truly at rest, which commonly are taken to be so.” 

If you wish to have gravity explained asa force of inertia, you 
should ask Professor Oliver J. Lodge to do so, not me. The only 
time I have heard that lucid lecturer was about six years ago, and 
it was upon this very subject. He very pleasantly illustrated his 
views by telling a story in which a nigger expresses his astonish- 
ment at seeing an electric tramcar starting, exclaiming, ‘‘ No pullee! 


pullee!” Mr. Lodge told us that even so, everywhere in Nature, 
there is never any “ pullee pullee,” it is always only ‘“‘pushee 
pushee.” . 


At present there is a kind of scientific revival amongst physicists. 
Each one is saying, ‘‘ I am of the Pullees,” or else “‘I am of the 
Pushees.” I think you, Mr. Editor, are of the Pullee persuasion, 
while Mr. Dewar is evidently of the Pushee persuasion, and pro- 
bably that is all the difference there is between you two. Ido not 
believe in discussion about creeds, I will therefore leave you to go 
on in your own way along with the other Pullees, and you will, I 
dare say, leave Professor Lodge, Mr. Dewar, and theother followers 
of Newton, the immortal Pushee, to their newer science. 

London, December Ist. AMIcUs. 


[Dr. Lodge, according to the version of ‘‘ Amicus,” has not got 
the Chinaman story quite right. To begin with, the tramcar was 
not propelled by electricity, but by arope. Ah Sin exclaimed, 
‘** Mellican mar wonderful. No pushee, no pullee, go like hellee.” 
In this form the story is far more apposite than it is in the shape 
given by Amicus. Ah Sin held that neither ‘‘pushee” nor ‘‘pullee” 
was the cause of motion. Was he right !—Eb. E.] 





Sir,—‘‘ Amicus” will have seen, from my letter in your issue of 
the 23rd ult., that his of the 22nd ult. in no way relieves Mr. 
Dewar from the onus of his very incorrect, repeated, and somewhat 
discourteously direct contradiction of my initial statement respect- 
ing the energy of a pound of air. The occasion of that statement 
was that, at the time, there appeared to be an opinion prevalent 
that the energy of the air was necessarily diminished if its pressure 
were reduced, and I pointed out that the reverse was ‘‘slightly” 
the case in order to add force to my statement. The introduction 
of the qualification, “slightly,” should have warned Mr. Dewar to 
be more cautious. I wish him a pleasant voyage, a Merry Christ- 
mas, and sufficient ‘‘ force of inertia” to carry him through manya 
Happy New Year. 

Dr. Lodge, in your current issue, asserts ‘‘ that the idea that the 
cooling of a gas by adiabatic expansion has anything whatever to 
do with the imperfection of the gas is a fatal error.” This 
statement is couched in such forcible and uncompromising terms as 
admit of no qualification. It is, however, flat heresy, and as 
“fatally erroneous” as can well be conceived. It is known by 
exact experiment that the degree of imperfection of a gas has a 
great deal to do with its cooling by adiabatic expansion. In fact, 
under certain conditions, the whole of the cooling produced by 
adiabatic expansion is due to the imperfection of the gas. Consider 
the general equation of the action of heat in a gas expanding isen- 
tropically: we have 

» 
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Karspaes(r chade)dr+ (ro? P)dv =0, 
where K is the real dynamical specific heat ; P, pressure ; 7, volume; 
and 7, absolute temperature of unit of mass. The last two terms 
disappear if the pressure equals the product of the absolute tem- 
perature into some function of the volume, and we have simply 
<dt+Pdv=0. That is, the reduction of the actual orsensible 
heat is exactly equivalent to the external work performed. Now, 
in the case of no known gas which has been made the subject of 
exact experiment, is the pressure equal to the product of the abso- 
lute temperature into a function of the volume. It is so in the 
case of the ideal ‘‘ perfect” gas; but it should be borne in mind 
that the “‘ perfect” gas is—purely ideal. 

Air, oxygen, nitrogen, superheated steam, at what may be 
termed, vaguely, ordinary pressures and temperatures, are so 
slightly imperfect that it needs delicate experiment to detect the 
deviation. It is not soin the case of carbonic acid gas, for instance, 
which is very sensibly cooled by adiabatic expansion under circum- 
stances under which a truly “perfect” gas would not be cooled 
atall. It may also be reasonably predicted that the deviations of 
air, oxygen, &c., would be equally conspicuous if observed at suffi- 
ciently low temperatures and high pressures. 


- 

Thus, as stated above, the terms ( T re Pd 7) d + and 
rf 

nm 


( T <p - P) d v do not disappear for any known gas. They repre- 
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sent the actual heat absorbed in producing internal molecular actious 
due to change of temperature and change of volume respectively. 

The fact is Dr. Lodge presents an altogether wrong view of the 
nature of the cooling effect. It is not, as he asserts, ‘‘a property 
quite characteristic of the ideal perfect gas that it shall cool by 
expansion.” The absolute reverse is the case. The special 
characteristic of a perfect gas is that it shall not cool by expansion. 
By expansion I mean here, of course,. simple change of volume. 
(For such expansion, the second term in the general equation 
given above must be cancelled, since it implies the performance of 
work in addition to change of volume.) When a perfect gas 
expands adiabatically, doing work on a piston, for instance, it is 
cooled, but not by the expansion. It is the performance of work 
which cools it. To suppose that the gas is cooled owing to some 
occult property, “quite characteristic,” it in connection 
with expansion, is indeed a “fatal error” which should be care- 
fully eradicated from the mind. An imperfect gas is cooled— 
hydrogen is said to be heated—in general, on the contrary, by 
mere change of volume without the performance of work externally. 
The cooling in this case is due to a change in the internal condition 
of the gas, inseparable from the change of volume, and which may 
therefore be justly attributed to the expansion. 

These actions do not absorb heat in the case of the ideal “ per- 
fect” gas, but only in the more or less imperfect gas. The exist- 
ence of these terms in the general equation is conclusive as to the 
accuracy of Dr. Lodge’s assertion. ‘‘®. I1.'s” problem is not inde- 
terminate, since there are two independent, significant equations, 
and only two unknown quantities. The new unit of length is, of 
course, the chain, and that of time 121 seconds. 

Birmingham, December Ist. HENRY CHERRY. 





INERTIA-REACTION, 


Sir,—My last letter—page 448—would have been clearer and 
truer if I had refrained from saying, ‘‘Inertia-reaction is not a 





” 


force.” What I meant was that the just mentioned quantity, 


dv 
m 

dt 
was not a force; but its equivalent, inertia-reaction, is a force, viz., 
the “reaction” of the body, or what Minchin calls it, “force of 
inertia.” Oxiver J, LODGE, 

December 4th. 

THE NEW SOUTH WALES LOCOMOTIVE QUESTION. 

Srr,—I do not propose here to enter fully into the points raised 
by the letter signed ‘‘ Colonial,” in your impression of November 
ed, with some of which points you effectually deal ina leader in 
last week’s paper. But as I have 7 me the various documents 
published by order of the New South Wales Legislative Assembly in 
reference to this question, I am in a position to supply particulars 
on one or two points to which you allude, and on which you very 
pointedly remark, ‘‘not one word is said” in ‘‘Colonial’s” letter. I 
refer especially to the consumption of fuel by the two engines in 
question respectively. The following figures are copied from the 
official report of Messrs. Roberts and Smith, to which ‘ Colonial” 
alludes, by which it will be seen taat the consumption of fuel per 
train mile run was nearly 26 per cent. greater with the American 
than with the English engine, namely :—English engine, fuel con- 
sumed per mile run, 49°5 lb.; American engine, fuel consumed per 
mile run, 62°17 lb. 

That being so, it is not surprising that ‘“ Colonial” was not dis- 
posed to give more particulars than suited his purpose, and that he 
preferred to give, in inverted commas, be it noted—as if it were a 
verbatim excerpt from the report of the experts—what he is pleased 
to call an “‘abridged report,” but what is nothing more nor less 
than his own version of the original document. 


, or ‘mass acceleration,” or ‘‘rate of change of momentum,” 











Again, “ Colonial” omits to state that the section of railway for | 
which Mr. Scott’s engine was designed, and to a portion only of | 


which, by the way, the “trial” was limited—that trial consisting 
of only one trip of each engine in one direction—has very fre- 
quently recurring curves of eight chains radius, For such a line, 
of course, an engine with a fixed wheel base of only 8ft. 3in. is far 
better suited than an engine—like the American one advocated by 
Mr. Midelton—with a fixed base of 15ft. 


The simplicity with which “ Colonial” enters upon a defence of | 


his friend at the Antipodes is quite refreshing, seeing that he for- 
gets that his defence of Mr. Midelton is an attack upon Mr. Scott, 
to which attack Mr. Scott’s ‘“‘many friends in this country ”"—to 
borrow ‘‘Colonial’s” expression—may naturally enough think it 
necessary to reply. More as to this, however, with your permis- 
sion, on another occasion. 

For the present I shall conclude by saying that, as a friend of 
Mr. Scott, I should like very much to ask ‘‘ Colonial” on what 
authority he makes the statement in the last but one paragraph of 
his letter !—namely, that the “ splendid” shops and running sheds 
at Eveleigh were ‘‘built to his—Mr. Midelton’s—design” and 
“ prove,” according to ‘‘ Colonial’s ” ipse dixit, ‘‘ that gentleman’s 
training and ability to be all that is needed for the high office he 
now holds.” There is nothing to justify such a statement in any 
of the public documents. It is certainly quite out of the usual 
order of things for a subordinate to claim—either by himself or by 


work done under the charge and responsibility of his superior, and 
Mr. Midelton was the subordinate of Mr. Scott in this matter. 
Moreover, I have it on authority quite as good as any that 
“Colonial” can produce, that Mr. Midelton is not entitled to the 
credit of the general design of the Eveleigh workshops and sheds, 
although as a draughtsman in the first instance, and subsequently 
as shop foreman or inspector, he may be credited with carrying 
out some of the minor details. OnE WHO Knows. 

December 3rd. 

Smr,—Referring to your leading article of last week's issue, I 
wish to remark that neither directly nor indirectly was my letter 
intended to raise any question relating to the superiority or other- 
wise of English versus American locomotives. The proverbial fair 
play which we claim to admire and put in force more than any 
other people has most certainly not been extended to Mr. Midelton 
by the two great representatives of the engineering — and 
attributing this largely to the probability of the whole circum- 
stances not being known, I ventured to place such facts before 
them that, when dispassionately considered, at least show that no 
justifiable grounds existed for the peculiar tone which has so far 
distinguished their comments. 





However wholly inadequate the basis of the trial may be tocarry | 


the superstructure of weighty deductions, I am not going to argue, 
but simply content myself with remarking that neither Mr. Midel- 
ton’s nor Mr. Scott’s were wholly representative American or 
English locomotives. Mr. Midel]ton’s engine, though constructed 
in the States, was made to his special designs, and embodied many 
features that are unknown in American practice. In many respects 
Mr. Scott’s engine violated the sound practice of our English rail- 
ways. Therefore, it is only by taking the subject out of its proper 
bearings that such an interpretation can be imparted. Although 
it might suit my purpose better to cite your arguments in detail, 
they would require so much space and so great a sacrifice on your 
part, as tolead me unwillingly to foregoit. I must certainly question 
your assertion that both engines performed the work they were 
called upon to do. The fact that Mr. Scott was in the habit of 
using two of his engines to work the mail train over the heavier 
gradients is enough to disprove that, and that fact alone consti- 
tuted the root of the whole contention. The report of the experts 
—tmen who were favourably disposed to Mr. Scott—leaves no 
shadow of doubt as to the unquestionable superiority of the Midel- 
ton engine. The possibility of injudicious management of the fire 
is indeed worth considering, but the men selected for that purpose 
were picked men thoroughly accustomed to the work, and in whom 
Mr. Scott placed the utmost reliance. A second thought need 
only have been given to have instanced a much more likely cause 
than the failure of two experienced men to keep up steam. 

Now, although the test was made for the purpose of proving 
which type of engine was the most suitable for the exceptionally 
heavy gradients, you complain that nothing has been said as to the 
coal consumed on the trial. The consumption in both cases would, 
in this country, be considered unusually heavy; Mr. Scott’s 
engine burning about 501b. per mile, and Mr. Midelton’s about 
621b. The latter item is partly explained by the fact that at 
6.20 a.m. on the morning of the trial the engine was run through a 
pair of facing points that had been wrongly left open, causing a 
delay of 1? hours with banked fires, another tender having to be 
obtained on to which the coal was shovelled from the disabled one. 
The driver and fireman became thoroughly disheartened by this 
inauspicious commencement, which was still further aggravated by 
the signals being against them for the first thirteen miles. No 
doubt a considerable amount was due to this occurrence, and that 
added to the extra consumption caused by rushing the banks at a 
great speed, would more than account for the difference. This 
may appear somewhat heterodox to your opinion given in a leader 
some four years ago, in which you strove to show that speed had 
no effect on coal consumption. But let it not be forgotten that 
two of Mr. Scott’s engines were more or less regularly required to 
perform the same duty, and taking the consumption of each engine 
at two-thirds of that on the trial day—which is about the usual 
proportion burnt in such divided duties—and we have 33°3 per 
engine or 66°6 1b. per mile, irrespective of extra wages and risk. 

It is at the least regrettable that in reading my letter you have 
not been able to find one syllable to indicate that the damage to 
the permanent way was taken into consideration. The omission 
rests with yourself, and I would beg your reperusal of it ; also the 
remarks on the concluding portion, in which I asserted that of all 
engines—single drivers not excepted—four-wheels coupled punish 
the permanent way the most when loaded beyond fifteen tons on 
each pair. A 15ft. rigid wheel base with the driving flanges 
thinned, preceded by a single-wheeled bogie, and a judicious 
amount of end play on trailing wheel bearings, is capable of deal- 
ing with curves much more severe than anything to be found op 
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the mountainous line of the eed and Bathurst Railway, which 
do not approach some of the Welsh railways in acuteness by 30 per 
cent., which are daily worked with fixed wheel bases ranging from 
15ft. to 16ft. Gin. 

From direct weight rather than from lateral dislocation must the 
punishment to the ag way be looked for in this case, and 
in this respect the difference is much in favour of Mr. Midelton’s 
engine, the total weight on the six coupled wheels being 35 tons, 
equal to 5:14 tons per bearing, whilst Mr. Scott’s were loaded to 
7 tons per bearing, or nearly 20 per cent., being an item much to be 
considered where the rails are only of very moderate weight. If 
further proofs were wanted as to the suitability of the 15ft. wheel 
base, no better could be adduced than the fact that Mr. Midelton’s 
engine after running so great a mileage—41,970—and although 
the tires were somewhat hollow in the tread, yet the flanges were 
still in good running condition, Many English permanent way 
engineers would be delighted with such results, 

The question of repairs and longevity of parts is one somewhat 
foreign to the subject in hand, although Mr. Midelton’s had run 
41,970 miles, and was only instanced in proof of the disadvantages 
under which his engine was placed, and not for the purpose of 
disparag t. The suggestion that the results might have been 
different with a reduction of less than half an inch diameter of 
blast pipe cuts both ways, and if attended to without taking 
into account other correlative matters, might have been equally 
abortive, of which, if space were permitted, proofs could be given, 
Whatever other construction you may have put on my letter, 
I wish it to be distinctly understood that no personal bias in favour 
of American locomotives has actuated me in obtaining the privilege 
of your columns, but simply, as I before stated, in trying to obtain 
tardy justice and fair play for a gentleman whose mechanical 
abilities are of a much higher order than are usually met with. 

December 3rd. COLONIAL, 

THE NEW PATENTS BILL. 

Smr,—The majority of your correspondents seem to look at this 
question from the agent’s rather than the inventors’ point of view, 
From the latter, monopoly and high fees seem pretty distinctly 
foreshadowed, and the benefits of cheap patents seem likely to be 
transferred to those who profess anxiety for bis protection, 

The inventor's best protection is the agent's reputation, the honest 
and careful of whom do not require an enrolment, which will not 
enable the dishonest and careless to keep the office open. With 
the cry for education seems now to be a desire for the closing of 
trades and professions, and a revival of something asa substitute 
for the old Guilds system; but it is to be hoped that Parliament 
will think twice before granting further exclusive privileges to 
either accountants, architects, plumbers, patent agents, or any 
other profession or trades. M. E. 

Carlisle, December Ist. 








Sir,—Though at the risk of being too late, I would draw 


| attention to one point in the Patents Bill, which now apparently 


has been sent back to the House of Lords with a few altera- 
tions made therein by the Commons. I refer to the proposed 
abolition of the present notices of interference in cases of con- 


the proxy of his “fricnds”—without very clear proof, the credit for | flicting pending patent applications. These notices have admit- 


tedly in some cases acted injuriously, while the labour and 
expense involved are considerable. But all familiar with the 
matter will also admit that the principle is theoretically right, 
viz, that an applicant should be informed of the existence 


| of a previous still pending and therefore secret application, so that 


be may be warned before embarking in large outlays or negotia- 
tions. What I have for a long time advocated in the Institute of 
Patent Agents and otherwise I consider it a duty to name now, 
namely, that an applicant should have the option, on payment of a 
substantial fee—say £1—of having a search made and report or 
notice sent him as to any previous pending patent ———- 
apparently comprising the same invention as his own. Nor would 
I now object to the previous applicant—if any there be—receiving 
a like notice, though, strictly speaking, he does not deserve it, as 
another man—the latter applicant—has paid for it. But there are 
reasons for going so far, notably the one that the first applicant 
should not be anticipated by patent applications made abroad by 
the second applicant as soon as the latter ascertains that he 
apparently is anticipated in this country. 

‘o do away with interferences altogether I consider wrong ; to 
make them optional as indicated I consider fair; the question of 
economy could not be raised against my proposal, as the Patent- 
office is specially paid for each request for notice of interference. 
It is theoretically unjust to let a man go on spending time and 
money blindfold while all the time another has been anticipating 
him, and it is cruel to take away even the chance of having his eyes 
opened if he is willing to pay for it, and if neither the Patent-office 
nor the public suffer by it. P, JENSEN, 

77, Chancery-lane, W.C., December 5th. 





CENTRIFUGAL PUMPS, 

Sir,—For our reply to Messrs, Thos, H. Williams and Co.'s 
letter of the 13th inst., we beg to refer your readers to page iv, of 
advertisement columns in the present number. 

J. AND H, GWYNNE, 

89, Cannon-street, London, E.C., November 27th. 








ILLUSTRATIONS OF THE USE OF THEORY IN 
THE WORK OF THE ENGINEER. 
By Proressor Unwin, F.R.S. 
(Concluded from page 460.) 


The steam engine. —For no machine which the engineer constructs 
is a rational dhoory 00 important as for the steam engine. The 
whole process of the conversion of heat into work lies beyond the 
range of simple observation, and we are entirely indebted to diffi- 
cult mathematical investigations for any clear insight into the 
actions concerned. The whole modern thermo-dynamical theory 
of the steam engine has been built up in just over forty years, 
counting from Joule’s first determination of the mechanical equi- 
valent of heat. It is not surprising at all, that in the development 
of the theory the complexity of the problem was underrated, and 
theories given as complete which failed to embrace essential con- 
ditions. The greatest failure was that the theorists for a 
long time—indeed, almost till recently—having constructed 
a theory which would be very nearly exact if the engine 
cylinders were constructed of non-conducting material, did not 
perceive how enormous a difference in the action of the 
steam resulted from the conductivity of the cylinder sides, 
They had a certain justification in the view they took, In 
jacketted engines we have a measure of the whole transfer of heat 
through the cylinder walls, That transfer is, no doubt, not a 
negligible quantity, but it is not so large that it could not be well 
allowed for as a correction in results otherwise trustworthy. If the 
transfer of heat through the cylinder wall constituted the whole of 
the difference in the action of the steam in a non-conducting and 
conducting cylinder, then the older theory of the steam engine of ten 
or twenty yearsago might still be accepted as a reasonably approxi- 
mate rational theory. When, however, this theory is compared 
with actual accurate steam engine tests, it became apparent that, 
in engines of good design, the consumption of steam exceeded the 
theoretical consumption by 40 or 50 per cent., and in some cases 
by 50 to 60 per cent. Some action had been ignored in the theory, 
important enough to introduce errors of this large magnitude. 
Indeed, it is not too much to urge that the theory apparently so 
exact and perfect was not a true theory of the actual steam engine 
at all. Later we have come to recognise that this great discrepancy 
is due to the conductivity of the cylinder walls, though it 13 not 
measured by, or comparable to, any direct transfer of heat through 
the cylinder walls to the air, or the jacket surrounding them. Why 
the action of the sides is so obscure, and has taken so long a period 
to be recognised, is a point to which reference will be made 
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resently. There are one or two singular misconceptions about 
the thermo-dynamical theory of heat engines, which I should like 
first to clear away. 

There is a remarkable principle due to Carnot, beautifully simple 
in its terms, and involving no algebraic weer rand in its statement, 
which has been seized on, and mmopenet till it has become one of 
the most illused and misrepresented principles in applied mechanics. 
A Carnot engine is a heat engine, in which heat is transformed 
into work under strictly defined conditions. The conditions secure 
reversibility. Under those conditions, for an engine working 
between the absolute temperatures—T and ¢—the fraction of heat 
converted into work is » 

-¢t 


iy 

of the whole heat expended. From the conditions of reversibility, 
we deduce that no other engine can work more efficiently. Con- 
sequently, of a quantity of heat used in a heat engine working in 
given limits of temperature, the quantity available for conver- 
sion into work is given by Carnot’s ratio, and in a reversible 
engine would be independent of the fluid employed. Whether 
the efficiency of any actual engine will approach this is a totally 
different question, for no actual engine satisfies the conditions of 
reversibility. For actual steam engines, the lower temperature at 
which the engine worksis fixed by practical conditions, Say thelower 
temperature is 102 Fah., the upper temperature with the pres- 
sure, so that for a reversible engine working down to a temperature 
of 102, the efficiency would rise with the pressure. On the diagram 
I have shown for different steam pressures the quantity of heat in 
a pound of steam, and the portion of this which could be converted 
into work ina perfect reversible engine. The heat which would 
be so converted into work is given by the ordinates of a curve, 
marked Carnot curve. The most common misapprehension about 
Carnot’s principle is, that it is to be taken as a practical guide to 
the relative efficiency of different actual engines, in which not one 
of Carnot’s rigid restrictions is satisfied. This extraordinary notion 
often takes the form that the efficiency of two engines working at 
different boiler pressures should be proportional to that got by 
putting the boiler and condenser temperature for the T and ¢ in 
Carnot’sfraction. Nothing can be less accurate or more misleading. 

On the diagram I have plotted the efficiencies of various engines 
from some of the most trustworthy experiments. Some of Mr. 
Mair’s experiments are plotted, which represents the highest 
efficiency yet obtained with condensing engines. I have also shown 
by curves the efficiencies obtained in Mr. Willans’ experiments, 
which represents the highest efficiencies yet obtained in non-con- 
densing engines, Also afew of Major English’s results on a less 


FIG 2 STEAM-ENGINE EFFICIENCY 
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satisfactory type of steam engine. Of course these efficiencies are 
lower than the efficiency of the corresponding reversible engine, as 
they must be. But the losses in actual engines over and above the 
necessary and unavoidable loss in a reversible Me ag generally 
amounting to 50 or more per cent. of the available heat, totally 
destroy any relation between the efficiencies of actual and reversible 
engines, A stillstranger misconception is that in any case where heat 
is used, even without transformation into work, Carnot’s principle 
may be applied. In a boiler furnace, heat is generated in one fluid 
and transferred to another fluid. No mechanical work is done. 
Carnot’s fey has nothing to do with the fraction so trans- 
ferred. case is taken where air enters a furnace at 510 deg. 
absolute, is raised in temperature to 2000 deg., and finally leaves 
in the chimney at 510 deg. Obviously, in that case, the whole of 
the heat generated is transferred to the water, and the efficiency is 
unity. But bya misapplication of Carnot’s principle the efficiency 
is made out to be 0°87. In Carnot’s engine the steam is supposed 
to expand isothermally. A curious mistake has arisen out of this. 
Because an ordinary engine gives an expansion curve which nearly 
fits an isothermal line, it is deduced that the steam in an ordi- 
nary engine remains at tant temperature during the stroke, 
and a further curious deduction is made, that the whole 
of the work done by the engine is due to heat supplied by 
the jacket. This is all absolute fallacy. Nothing is more 
certain than that during the stroke the cylinder contains a 
mixture of water and steam, consequently the steam must have 
the saturation temperature due to its pressure. For the mass 
of steam initially in the cylinder, the real expansion line necessarily 
falls below the isothermal. But as steam is generated during the 
stroke by evaporation from the hot cylinder walls, the expansion 
curve is raised so as to agree roughly with what would be an iso- 
thermal if the mass of steam were constant during expansion. 
The actual expansion line is an expansion line for a varying mass 
of steam, and therefore no inference can be drawn from it as to the 
temperature of thesteam. The true temperature law, unless this 
be sensibly affected by unhomogeneousness of the mass in the 
cylinder, is that the temperature is that of saturated steam due to 
the pressure at each point of the stroke, 

It may now be assumed that the condensation of steam in the 
early part of the stroke is a dominant factor in determining the 
efficiency of the steam engine, and that the hope of improving 
steam engines as we find them lies mainly in a study of the condi- 
tions which favour or diminish cylinder condensation, In James 
Watt's first patent the steam jacket as a means of tigre con- 
densation in the steam cylinder is mentioned, and in his second 
patent it is shown in the y soe lg No doubt Watt had a general 
notion that it was good to keep steam in a cylinder warm, but it is 
very difficult to see that he could have justified the use of the 
jacket on any principle then known to science. In fact, we must 
go rather — into the most modern views of the action of steam 
to understand at all howa jacket can increase efficiency. For note, 
first, that a jacket does not diminish, but ratber increases, the direct 
loss of heat due to radiation. Whatever radiation takes place from 
an unjacketted cylinder, the same must occur from the jacket, in- 
creased a little by the greater surface of the jacket and more con- 
tinuous high temperature inside. In the next place, the heat 
supplied by the jacket to the steam in the cylinder would at first 
sight seem to be necessarily less efficient than heat supplied directly 
into the cylinder, for the heat supplied from the jacket acts on the 
average through only part of the stroke, and some of it passes away 
during exhaust, when it does no good directly in increasing the 
useful work. There is another anomaly about the use of a 
jacket I should like to point out ina rather popular but, I think, 
striking way. Turning to modern and exact measurements, it 
appears that in good ordinary engines the initial condensation of 
steam in the cylinder at each stroke amounts to, in very favourable 
cases, 10 to 20 per cent, of the steam admitted. Ina great many 








engines, not recognised as bad, or generally considered to be work- 
ing in unfavourable conditions, it amounts to 50 or.60 per cent. of the 
steam admitted. Now, I suppose it is not an uncommon idea about a 
steam jacket that its influence is very largely due either to its 
keeping the steam dry or to its causing direct re-evaporation of the 
water in the cylinder. But just see how totally inadequate a 
jacket must be for any purpose of that kind. Take an engine in 
which 40 per cent. of the steam is actually condensed. To be 
adequate to re-evaporate 40 per cent. of the steam supplied by 
heat transmitted through the wall, the cylinder surface ought to 
be at least equal in area to four-tenths of the boiler surface. In 
fact, from the small difference of temperature on two sides of the 
cylinder wall compared with that on two sides of the boiler wall, 
less heat goes through a square foot of cylinder wall than through 
a square foot of boiler wall, Yet the cylinder area is only a small 
fraction of the boiler area, Hence the value of the jacket, so far 
as it acts in directly increasing the work in the cylinder by re- 
evaporation must be an insignificant one.) 

Look at another point. Suppose it was possible to construct a 
cylinder with a perfectly non-conducting wall. How would the 
steam work in such a cylinder? There would be no loss by radia- 
tion—there would be no possible cooling of the steam during ad- 
mission by the wall itself. In that case, if the steam entered the 
cylinder dry, I do not think there would be any initial condensation. 
For suppose we start with a pound of water put into the cylinder, 
initially that must be heated up to the temperature of the enterin 
steam causing condensation, During exhaust, evaporation pa 
take place and the pound of water cool down again. In the main, 
each ounce of steam initially condensed to heat the water in the 
cylinder would be condensed at a high temperature—that of ad- 
mission—and re-evaporated at a low temperature—that of exhaust. 
Hence as the total heat is less at the low temperature, less heat is 
taken to re-evaporate an ounce of water than it initially gave up in 
condensing. A little heat would be left behind, which would tend 
to dry the cylinder. Going on in this way, the pound of water 
initially put in the cylinder would gradually disappear. Now 
in a non-conducting cylinder, indeed, probably approximately 
in any cylinder, the mass of the steam expands adiabatically, 
and water is formed probably as a mist or fog throughout 
the mass of the steam. If a material fraction of this water pro- 
duced by expansion finds its ~~ to the cylinder wall, it may, even 
in a non-conducting cylinder, keep the walls wet. I think it is 
rather improbable that it does so, I think more likely it flows off 
to the condenser entrained in the steam like so much smoke. 
Anyway, there is in the non-conducting cylinder one powerful cause 
constantly acting, tending to dry the cylinder—the surplus of the 
heat of initial condensation over that of exhaust evaporation. 
There are also others, such as the piston friction. 

Passing now to the case of actual steam engines with cylinders 
having walls capable of absorbing and giving out heat, let me first 
point out how very large the area of the cylinder wall is compared 
with the weight of steam in contact with it during a stroke. To 
take not a bad steam engine, but one of the very best, I select the 
data of the engine experimented on by Mr. Mair, and marked L,? 
Trial L was on a single-cylinder steam engine, with jacket and 
about 44 expansions, working at about 123-H.P. The total steam 
used per stroke was 1‘141b., or 31 cubic inches of water. This 
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condensed and spread over the cylinder wall would only make a 
layer less than half-an-hundredth ofan inchthick. Take the range 
of temperature between exhaust and initial temperature as roughly 
200 deg., the heat which would be given upif the whole of the steam 
admitted in a stroke were condensed, if imparted to the cylinder 
wall would only heat a layer of the cylinder wall open to admission 
ysin, thick, from the condenser temperature to the initial steam 
temperature. If the cylinder walls are wet, the transfer of heat 
would be still more easy. At any rate, it is easy to see how enor- 
mously a conductive surface like that of a dry or a wet cylinder 
wall must affect the behaviour of the steam within it. Cooled 
during exhaust by the akin ee which goes on at low pres- 
sures, 1°14 1b. of steam are admitted to contact with 2000 square 
inches of cooled cylinder wall. Is it surprising that out of the 
1:141b. Mr. Mair found only 70 per cent. remaining as steam at 
the cut-off. The heating of a minute layer of the cylinder wall 
during admission would explain the 30 per cent. of condensation, 
and the re-evaporation of this during exhaust would prepare the 
walls to re-condense another 30 per cent. of the steam admitted at 
the next stroke, Further, the whole of this action occurs in a 
quite thin layer of the inside of the cylinder. It may go on almost 
without any transfer of heat through the wall one way or the other. 
Now, I thought it might be instructive to show graphically how 
important this kind of action in a steam cylinder is. On the 
diagram I have shown the indicator diagram of Mr. Mair’s trial L. 
Its area represents the whole useful work done ina stroke. During 
the stroke there is an exchange of heat with the cylinder wall, 
which Mr. Mair has calculated. During admission, heat is given to 
the pg wall or to some layer of water on it, as the case may 
be. We have not settled yet the relative importance of iron and 
water in effecting this exchange. During expansion and exhaust, 
heat is given back from the wall. Now, quantities of heat can be 
converted into equivalent quantities of work and represented by 
areas, The rectangles on the diagram show the areas thus found 
for the heat exchange, with the cylinder wall to the same scale as 
the indicator diagram. For the admission period there is a rect- 
angle whose area is the work equivalent to the heat given to the 
wall, For the expansion and exhaust period there is a rectangle 





1 In actual engines a jacketted cylinder shows less re-evaporation and 
has a lower expansion curve than an unjacketted one. 

2 “Results of some Independent Engine Tests.” By J. G. Mair, M.I. 
C.E., Proc. Inst. Civ, Eng., vol, xxix, 





whose area is the work equivalent to the heat given back from the 
wall, and for the most part wasted during exhaust. Necessarily, 
if the engine is working steadily, the areas of these two rectangles 
are equal, Now, what I want you to notice is how large these 
areas are compared with the area of useful work. It is this action 
which was spoken of as the action ignored or neglected in the older 
thermo-dynamic theory of the engine. 

It is not the function of an address of this kind to replace a sys- 
tematic treatise. It is not possible in a limited time to solve the 
complex problems suggested by the facts. Without attempting 
anything of this kind, I thought it might be useful to put before 
you some considerations on the theory of the steam engine in this 
unavoidably incomplete way. In all problems of this kind the 
first step is to get to understand the relative importance of the 
different actions involved. I trust I have given a kind of hasty 
glance into a region which in the more popular accounts of the 
steam engine, and even in the minds of some practical engineers, 
is forgotten or overlooked. 








INSTITUTION OF CIVIL ENGINEERS. 


THE WITHAM NEW OUTFALL CHANNEL AND IMPROVE- 
MENT WORKS. 

At the third ordinary meeting of the session, on Tuesday, the 
27th of November, the president, Sir George B. Bruce, being in 
the chair, the paper read was on ‘“‘The Witham New Outfall 
Channel and Improvement Works,” by Mr. J. Evelyn Williams, 
M. Inst. C.E. 

The author stated that in 1878 he was instructed, by the Witham 
General Commissioners, to report upon the improvement of the river 
Witham. He then found the outfall, or tidal portion of the river, 
most unfavourable, both for drainage and for navigation. A tide 
which rose 21ft. in Clayhole, in the estuary of the Wash, only rose 
12ft. 6in. at Boston. The lower reach of the channel, between 
Hobhole sluice and the estuary, was not only shallow and cir- 
cuitous, but untrained and broken through a mass of shifting 
sands. The flood-waters rushing seaward cut frequent and suc- 
cessive ‘‘steeps,” from 10ft. to 12ft. in height, which kept tumbling 
into the channel and choking it up; the channel thus became 
distorted, and sometimes shifted a mile from east to west in a few 
weeks, The flood-tide from the estuary swept over these shifting 
sands, and flowed like a rapid wave up the river to Boston, carry- 
ing a large quantity of sand in suspension. This was deposited 
during the slack tide in the upper reach of the outfall, where in 
dry seasons, during the absence of the freshwater scour, the 
deposit reached the level of 11ft. Gin. above the sills of the grand 
sluice in Boston, and rendered the flow of neap-tides insensible at 
the sluice. It was ultimately decided that the General Com- 
missioners should promote a Bill in Parliament, and in the 
ensuing session the River Witham Outfall Improvement Act, 
1880, was obtained. Under this Act, the Witham Outfall 
Board was constituted, and on the 14th of December, 1880, the 
cutting of a new and shorter outfall channel, through.the land, 
into Clayhole, in the estuary of the Wash, was commenced. The 
length of the new channel, from its commencement at Hobhole 
Sluice to its termination in the Wash, was three miles, and its 
sectional capacity was in excess of that of the Suez Canal, or the 
Amsterdam Ship Canal. The depth of the excavation through the 
enclosed land was about 23ft.; and the strata consisted chiefly of 
silt, and of brown and blue clay, with intersecting patches of peat, 
underlying which was a hard bed of boulder clay, in which the 
channel was formed for about two-thirds of its length. The material 
excavated was deposited in embankments on each side of the new 
channel, and a portion was utilised in forming the bank to close the 
old channel. Outside the old sea-bank the new embankments 
were extended simultaneously towards low-water mark on the outer 
foreshore, and then united in horseshoe fashion, so as to exclude 
the tides from as large an area of the works as practicable. 
By this means the middle and heaviest section of the excavatior 
was executed in the dry; whilst the outer ends of the channel wern 
completed by dredging. The total quantity of excavation wa; 
about 2,000,000 cubic yards, and the most suitable portion was 
selected for forming the exposed slopes. To effect the closing of 
the old channel, it was necessary to form an embankment, about 
half-a-mile in length, connecting the parishes of Fishtoft and 
Wypberton below Hobhole sluice. The maximum height of this 
embankment was 35ft., with a minimum top-width of 15ft., and 
side slopes of 5to1l. The forming of this Bh: tt samc was pushed 
forward simultaneously from the enclosed banks on each side of 
the old channel, and when the two opposite tip-heads had 
advanced within a distance of about ten chains of meeting two 
parallel groynes of fascinework and cliff stone were run out 
on each side of the old channel. These groynes afterwards formed 
the outer toe of the new embankment, across the fairway of 
the old channel. On the final closing of the old channel, a most 
difficult operation, owing to the tidal scour, the advantage of the 
new and shorter outfall to the estuary became at once obvious, 
by the general depression in the low-water level. The incoming 
tides, instead of rushing up the river with a bore, as formerly, 
heavily charged with matter in suspension, now flowed in gently 
from the estuary comparatively clear, and vessels of 2000 tons 
navigated the new channel with ease, compared with vessels of 
300 tons, the largest the old channel could accommodate. In 
addition, the accumulation of deposit in dry seasons during the 
absence of scour down the Witham, which formerly rendered 
neap tides insensible at the Grand Sluice, in Boston, was now 
practically nil. The area of land draining through the new 
channel was about 762,215 acres, but only 194,649 acres con- 
tributed to the cost of the works. The outfall between the new 
channel and the Grand Sluice had been improved generally by 
training works and dredging, and the channel was now 8ft. deeper 
than in 1878. These works were carried out by the Witham 
Outfall Board, and in continuation inland the Witham General 
Commissioners had, under their Act of 1881, enlarged the 
Grand Sluice and widened and improved generally the channel 
of the Witham fora reach of twelve miles above the sluice, as 
suggested in the author’s report of 1878. The enlargement 
of the Grand Sluice comprised the construction of a wider 
and deeper lock on the site of the old one. The new lock was 
30ft. wide, or double the width of the old one, and the sills were 
3ft. lower. The excavations were carried down to the hard , 
clay, upon which was laid a bed of concrete 7ft. in thickness, 
consisting of six parts of ballast to one part of Portland cement, 
Upon this the floor was formed of finer concrete, and the sills of 
sandstone ashlar, 3ft. in thickness. The heelstones wero of 
granite, and the side walls were formed of brickwork and concrete 
faced throughout with blue Staffordshire bricks, The doors, or 
gates, six in number, were built of English oak. The outer pair, 
24ft. 6in. in height, were self-acting, and closed, so as to prevent 
the tides flowing up the Witham. During floods, all the doors of 
the grand sluice were thrown open, and the four openings now 
formed a waterway 81ft. in width, for the free passage of the flood 
waters tothe sea. The total quantity of the excavations in this sec- 
tion of the works was 602,059 cubic yards, and fascine work was used 
for the protection of the river slopes at points where the strata 
were silty and yielding. The area draining through the Grand 
Sluice was about 500,000 acres, but only 34,726 acres, situated 
below Lincoln, contributed to the cost of enlarging the sluice, and 
the improving of the river under the Act of 1881. The works were 
completed on 21st of May, 1887, and they had, altogether, effected 
a material improvement in the drainage and navigation, and their 
aggregate cost was £212,000. The depression acquired in the low- 
water level at the several sea-sluices was:—Hobhole Sluice, 5ft. 
6in.; Maud Foster Sluice, 4ft. 3in.; Black Sluice, 4ft.; Grand Sluice, 
4ft. This large depression in the outfall practically meant the 
raising of the fenlands, and an immense benefit to the whole of 
the districts and interests concerned. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON,” 


*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to wform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Parent (St. Austell).— Fourteen years. 

J. P.—We shall be happy to give you our opinion in confidence, if you care to 
send drawings, 

W. D.—The two best books we can recommend are “ Celestial Objects for the 
Common Telescope,” by Webb, and * Elementary Lessons in Astronomy,” by 
Lockyer. 

Erratcm.—In our review of Mr. Grant Allen's book a somewhat important 
omission occurs, After the words ‘ Let it be supposed that two bodies at 
rest relatively to each other,” the words ‘both bodies being at the absolute 
zero of temperature” should come. It is very commonly held that inter- 
stellar space is devoid of heat, Consequently, two or more meteorites would, 
if Mr, Allen's views are correct, attract each other under conditions which 
preclude the conversion of heat into work—conditions which obviously would 
not ex'st in the case of the sun drawing the earth in to it, 


DURATION TESTS FOR ROAD STONE, 
(To the Editor of The Engineer.) 

Sir,—The letter on this subject in your last issue has in error been 
printed over the signature of ‘‘ Frank W. Bullen,” instead of that of, 
your obedient servant, MarK W, BuLuen, 

Barnard Castle, near Darlington, December $rd. 


LOGARITHMIC TABLES, 
(To the Editor of The Engineer.) 

Srr,—Will any of your correspondents tell me if they know of sucha 
publication as the following?—A book of logarithms and antilogarithms 
to five places of decimals, arranged to read directly from 1 to 1000, and, 
by the aid of the top column, up to 10,000. Major-General Hannyngton's 
tables fulfil the conditions except that they are only computed to four 
places of decimals, J.C. 8. 


SETTING VALVES. 
(To the Editor of The Engineer.) 

Sir,—Would any of your readers kindly tell me of a geometrical 
method for finding the greatest and least travel and angle of advance for 
the cut-off valve of expansion gear, where the travel of the valve is 
variable, having given the range of expansion required? I can find the 
Zeuner diagram for the main valve, and = taking any position for the 
expansion valve I can work it out for that position, and see how it 
comes, and if that is not right, repeat it until I get it near to what I 
want; but I want the proper way. D. 

December 4th. 
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MEETINGS NEXT WEEE. 

Tue Institution or Civi, Encineers.—Tuesday, December 11th, at 
8 p.m.: Ordinary meeting. Paper to be further discussed :—‘‘ The In- 
fluence of Chemical Composition on the Strength of Bessemer Steel 
Tires,” by Mr. J. Oliver Arnold, F.C.S. Friday, December 14th, at 
7.80 p.m: Students’ meeting. Paper to be read :—‘‘ The 26-Knot Spanish 
Torpedo Boat Ariéte,” by Mr. Julian King-Salter, Stud. Inst. C.E. 

Society or Enoineers.—Monday, December 10th, annual general 
meeting. 

Society or Arts.— Monday, December 10th, at 8 p.m.: Cantor lectures, 
“Light and Colour,” by Captain W. de W. Abney, C.B., F.R.8. Lee- 
ture I1I.—Mixtures of colours—Impure colours—Effect of ground in 
water colours—The measurement of colour in terms of a standard—The 
reproduction of the colours of a pigment. Wednesday, December 12th, 
at 8 pm.: Ordinary meeting. ‘“ Explosives,” by Mr. W. H. Deering, 
F.C.8.; Sir Frederick Abel, C.B., F.R.S., President of the Government 
Commission on Explosives, will preside. 

Sociery or TeLecraPpH ENGINEERS AND ELectricians.—Thursday, 
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tion of the annual report of the Council, and for the election of Council 
and officers for the ensuing year. The discussion on the following paper, 
read at the last ordinary general meeting. will be concluded :—‘‘On a 
System of Electrical Distribution,” by Mr. Henry Edmunds, Member. 

Sours StarrorpsHiReE INsTITUTE OF IRON AND STEEL WORKS MANAGERS. 
—Saturday, December 15th, at the Mechanics’ Institute, Dudley. Papers 
to be read :—“ A Review of the Iron and Steel Industries of Pittsburg, 
Pa., United States,” by Mr. Thomas Ashton, of Netherton. ‘The Com- 
position of Ferro-manganese and of Ferro-silicon made in the Blast Fur- 
nace,” by Mr. T. E. Holgate, of Darwen. 
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DEATHS, 
On the 17th November, at Capivary, Brazil, Georce REaveLy TYNDALL, 
C.E., only son of George Tyndall, C.E., of Tours, France, aged 32. 
On the 2nd inst., at Villa Ausonia, Mentone, Joun McMILLAN, jun., 
shipbuilder, of Rockville, Dumbarton, N.B., aged 40 years. 
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PROGRESS WITH THE LONDON SEWAGE, 


Ir may interest the public to know what is the route to 
be pursued by the sludge ships of the Metropolitan 
Board when the precipitation works now in progress at 
Barking and Crossness are in operation. The intended 
course lies in a north-easterly direction from the Nore, 
passing off obliquely from the Essex coast, the general 
distance from land being about ten miles. The discharge 
of the sewage residuum will take place in the Barrow 
deep, where the water flows to a depth of 70ft. between 
two sand-banks, the length of the run being about 
eighteen miles. As a general rule, neither the outward 
nor homeward bound vessels connected with the Port of 
London traverse the Barrow deep, but pursue two lines 
outside of it, one landward and the other seaward. The 
breadth of the Barrow deep varies, amounting to a mile 
at the narrowest part. As originally specified, the point 
of discharge will commence at least ten miles from the 
Nore. With a view to collect the necessary data for test- 
ing the effect of the sludge upon the contiguous coast, 
samples of mud have been taken at various spots along 
the Essex shore between the mouth of the Thames and 
the port of Harwich, and on the Kentish side as far as 
Margate. The same process has been adopted at various 
points up the Thames to the vicinity of the outfalls. 
Seaward the sand-banks have been visited at low-water, 
and samples secured, so as to ascertain by-and-bye whether 
the submarine deposits undergo any admixture from the 
sludge. The Maplin Sands are thus placed under obser- 
vation, together with other more remote portions of 
the Thames delta, such as render the approach to 
the mouth of the river a labyrinth only to be threaded 
by experienced pilots. The chance that any portion 
of the sludge will settle on these sand-banks seems 
very remote, unless it be the heavier part, composed of 
road detritus. Such is the rush of the tide along the 
Barrow deep that any flocculent matter seems destined 
to be swept away into the depths of the German Ocean. 
Of course, this is a point on which considerable difference 
of opinion will arise, and it is fortunate that steps have 
been taken beforehand by which the subject can be fairly 
tested. Chemical analysis and microscopic examination 
will provide facts by which any future pollution of the 
estuary and the coast can be readily detected and duly 
measured. One element of uncertainty besetting this 
question is whether or not the County Council will be 
content to carry out the sewage plans of the Metropolitan 
Board. But no very immediate change can be supposed 
likely to occur. Precipitation by one method or another 
seems inevitable for some time to come, creating sludge 
which will have to be got rid of. 

Of the vessels which are to carry the sludge to sea only 
one is at present in existence. A second has been ordered, 
and, according to the contract, is to be finished in April. 
The first, called the Bazalgette, cost rather more than 
£17,000. The contract price for the second, to be called 
the Barking, is £24,875. The second vessel will be slightly 
larger than the first, being 2ft. longer and carried rather 
higher at the stem and stern. The length will be 232ft. 
by 38ft. in the beam, and 15ft. 6in. in the moulded depth, 
or 1ft. more than in the Bazalgette. The indicated horse- 
power of the engines is to be 1150, or something more 
than in the first ship, giving half a knot extra speed, 








making the rate 10} knots per hour. Another innovation 
is the introduction of a schooner rig fore and aft, giving 
just enough sail power to move the vessel. The ballast 
tank is shifted so as to be further from the bow, and will 
form part of the forward sludge tank; water being ad- 
mitted when the sewage is discharged. The bulwarks, 
which were very limited in the Bazalgette, will be ex- 
tended at the bow and stern, so as to afford further protec- 
tion to the hatchways. When loaded the vessel will have 
a draught slightly exceeding 10ft. The freeboard will 
thus have a minimum of about 5ft., the amount diminish- 
ing amidships. Through the greater part of her length 
the vessel is flat-bottomed, without a keel. Propulsion is 
given by twin screws, worked by separate engines and 
boilers, so that if one-half the machinery should break 
down the vessel will still be under control. The 
hull will be wholly of steel. The value of this metal 
was shown a short time ago, when the Bazalgette, while 
lying at anchor in a fog off Erith, was run into by a steam 

sh-carrier. No serious damage was done, but the hull 
at the stern was cut into, and some of the steel deck 
plates were bent up. During the subsequent repairs 
these plates were bent back into form, and were found 
perfectly serviceable. Although somewhat larger than 
her predecessor, the Barking is only intended to carry 
the same quantity of sludge, namely, 1000 tons. The 
mode of discharge, by valves fitted horizontally into 
vertical shafts, the latter leading down from the elevated 
sludge tanks through the cellular spaces into the sea, has 
been found to work effectually, the Bazalgette being able 
in this way to discharge the whole of her sludge cargo in 
ten minutes. This is not the plan intended to be pur- 
sued in practice, as the discharge is to take place gradually 
while the vessel steams on her way. It has been asserted 
that the sludge rises from beneath the vessel, and is 
visible in her track for a long distance. On the other 
hand, it is stated that when the Bazalgette is steaming at 
ten miles an hour, samples of water taken up over her 
stern are but slightly cloudy, and all that is visible on 
the surface of the sea is the grease which is the invari- 
able accompaniment of the London sewage, and which 
has long furnished a profitable harvest to the “river 
skimmers” near the outfalls, especially at the mouth of 
Barking Creek. 

The Naval Construction and Armaments Company has 
the contract for building the Barking. Practically this 
is the same company, though under another name, and 
more fully developed, that built the Bazalgette. It 
also provides the engine power. The skill of the naval 
architect has been brought to bear on the design for these 
ships, especially in the case of the second. The Bazalgette 
has been tested in the discharge of sludge obtained at 
Crossness, and so far the process has been merely experi- 
mental. But the time must be anticipated when the 
whole of the sludge obtainable from the London sewage 
will have to be disposed of. If the farmers within a 
reasonable distance would only be sufficiently enterprising 
to take the sludge—perhaps as a free gift—and apply it 
to their land, the Metropolitan Board, or its successor, 
the County Council, would be relieved of one very trouble- 
some part of the sewage enterprise. Failing the agricul- 
tural use of the sewage, it has to be carried out to sea 
and thrown into the deep. The quantity thus to be 
disposed of, when all is in full work, is reckoned at 
3000 tons per day, or from that to 4000. As a 
rule, a sludge ship will only be able to discharge one 
load in the twenty-four hours. Two ships, therefore, 
can only be relied upon to do half the work, and the 
number will have to be increased to four. As one ship 
will be occasionally under repair, the ultimate provision 
may extend to as many as five ships. It is supposed 
that the precipitation works at the Barking outfall 
will be completed in time for the treatment of the 
sewage next summer. The Crossness works will 
be finished at a later date, having been commenced 
only about six months ago. At Crossness it unfortu- 
nately happens that the area is small, so that the works 
have to be piled upwards on a circumscribed base, 
rendering it the less practicable to hasten the work by 
employing a large number of hands. All possible speed 
is being made, and the time cannot be far off when every- 
thing will be in working order. When the works on both 
sides of the river are complete, the ships ought to be ready, 
and at present it looks as though they would not be. 
Why there should be any hesitation in preparing the 
sludge flotilla is not apparent. Supposing Mr. Webster’s 
electrical process to prove more advantageous than the 
chemical method of precipitation, there will still be sludge 
forremoval. Mr, Webster’s method will create less sludge 
than the chemical plan, but still there will be sludge, and 
the question will remain how to get rid of it. It may be 
hoped that the farmers will come to the rescue, and 
perhaps they will; but whether it is safe to rely on this 
contingency becomes a doubtful point. 

The Metropolitan Board seems in some degree to have 
lost heart over the sewage problem, and has been vacil- 
lating between Mr. Dibdin and Sir Henry Roscoe. Out- 
side the Board the chemical plan proposed by Mr. Dibdin 
has been ruthlessly attacked, especially on account of the 
smallness of the dose proposed for the treatment of the 
sewage. Supposing the process to be open to unfavour- 
able criticism—though the support given to it by Dr. 
Dupré ought to weigh heavily in the scale--it does not 
appear that the dose is really so small as some people 
suppose. A gallon of sewage, weighing ten pounds, is 
compared with rather less than five grains of chemicals. 
The proportion—or disproportion—of 70,000 grains to five 
appears tremendous. But it should be remembered that the 
3°7 grains of lime and one grain of proto-sulphate of iron 
are not intended to operate on ten pounds of water, but 
on certain matters contained therein. If we take the entire 
solid contents of the London sewage, organic and mineral, 
in suspension and solution, we get a total of 86 69 grains 
per gallon. In proportion to this quantity Mr. Dibdin’s 
chemicals become 5°4 per cent. But it is not proposed to 
deal with all this quantity of matter. The dissolved 
solids amount to 59°3 grains, of which 40 are mineral and 
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193 organic. It is intended to extract 13 per cent. of 
the oxidisable organic matter in solution, equal, there- 
fore, to 259 grains per gallon. The matters in suspension 
amount to 27°39 grains per gallon, of which 12°53 are 
mineral, and 14°86 organic. All these are to be dealt 
with, making, when added to the proportion of dissolved 
solids, a total of 30 grains per gallon. No doubt some of 
the mineral matters in solution will also be affected, 
and this may balance any probable defect in dealing with 
the suspended matters. But the fact is that we have 
simply to set 47 grains of chemicals in opposition to 
30 grains of impurity, so that the material employed 
is 156 per cent. of the quantity to be operated 
upon. If, instead of dealing with grains, Mr. Dibdin 
had spoken of tons, the impression conveyed would 
perhaps have been-different. The idea of applying forty- 
seven tons of chemicals per day to the treatment of the 
London sewage might have been looked upon as formid- 
able, if not extravagant, though intended to grapple with 
300 tons of solid impurity. The objection at present 
founded on the apparent smallness of the dose leads to 
the conclusion that the quantity—whatever it may be— 
which is sufficient for dealing with a gallon of sewage 
must be increased pro rata with every increase in the 
volume of the sewage due to the further admixture of 
water. The error consists in confounding the carrier with 
the article carried. Wesay this in justice to the chemical 
process proposed-—and apparently adopted—for the treat- 
ment of the London sewage. The same rule applies to 
any other mode of chemical precipitation. The electrical 
method leads us into an entirely different sphere, except 
that the force exercised must be proportioned to the work 
that has to be done. 


MARINE ENGINE VALVE GEAR. 


Aw examination of not a few diagrams taken from 
triple expansion engines compels us to state that there is 
room for improvement in the arrangemeuts for exhausting 
the steam from the low-pressure cylinder to the con- 
denser. The back pressure is very frequently higher than 
it ought to be; and this even where we have reason to 
believe the vacuum is very good. There ought not to be 
a difference of two or three pounds between the cylinder 
and condenser pressures; but this difference very commonly 
exists, and we have now lying before us indicator cards 
of what is considered to be a very excellent triple expansion 
engine in which the lowest exhaust pressure is not less than 
61b., although the vacuum is over 27in.—corresponding to a 
condenser pressure of about 1°5lb. It would appear that 
although engineers admit that a loss iscaused by back pres- 
sure, they do not attach sufficient importance to that loss to 
adopt energetic measures to get rid of it. It may be 
shown, however, that this is a mistake, and that it ought 
to pay to obtain the lowest possible back pressure. The 
thing is of considerable importance, because of the great 
size of the low-pressure piston in triple expansion engines. 
Let us suppose the case of an engine with a low-pressure 
cylinder 100in. in diameter and a piston speed of 600ft. 
per minute; such an engine will indicate about 5000-horse 
power, and one pound effective pressure in the low-pres- 
sure cylinder represents 140-horse power. If the back 
pressure be 2 lb. more than it ought to be, we have 
a dead loss of 280-horse power, or, say, 6 per cent. of the 
whole power, an amount well worth saving if possible. 

The reasons why back pressure is higher than it ought 
to be lies, of course, in imperfections in the valve gear, in 
the sluggishness of low-pressure steam, and in the neces- 
sity for compression. If the steam is to be got quickly 
out of a large cylinder, the ports must be large; but this 
renders the use of large valves necessary, and this in turn 
entails serious difficulties, especially in quick-running 
engines. When we find a low-pressure cylinder fitted with 
two sets of piston valves, each 36in. in diameter, we may 
well conclude that it is well-nigh impossible to push port 
area further ; and we are willing to admit this so long 
as valves of the piston type are retained. But all engineers 
of experience know how great are the objections to these 
large piston valves as driven by an ordinary link motion. 
They are indeed at best but unsatisfactory expedients 
for eluding a difficulty. The tendency of opinion is at 
present in favour of working such valves direct by the 
pressure of steam with some form of “kicker” gear, con- 
trolling the action of the valve by means of a link motion, 
This appears, however, to be a half measure. It has 
answered very well in the engines of H.M.S. Aurora, 
illustrated in our impression for July 27th; but it 
seems to be not only desirable but possible to push 
matters further, and we throw out the suggestion that 
double-beat equilibrium valves, which are used with great 
success in trip gear engines abroad, may be found to 
answer at sea better than piston or slide valves. They 
could be worked direct by very small steam pistons, and 
concussion entirely prevented by dashpots. The proposal 
appears to suggest something much more complex than it 
would be found to bein practice,as any of ourreaders having 
the necessary time, knowledge, and ingenuity will see if 
he will take a drawing board and set out a steam-moved 
equilibrium valve gear for himself. The saving in space, 
weight, number of moving parts and first cost, ought to 
be considerable. 

A piston valve 36in. diameter cannot with any reason- 
able stroke give a greater area of port opening than about 
300 square inches; and this with somewhat tortuons 
passages; but a double-beat equilibrium valve, only 14in. 
in diameter, would give a similar area. To make this 
comparison quite clear, we may point out that the piston 
valve consists of two pistons on the same rod, one for each 
end of the cylinder, and the exhaust may take place 
between them or at each end of the valve chamber. 
The ports are diagonal slots all round the cylinder in 
which the valve pistons work, and very commonly the 
bars between the slots are as wide as the slots. The 
circumference of a36in. piston is 113in. If the slots have 
a projected length of 3in., and are twice as wide as the 
bars, then the port area can only be 113 x 2 = 226 
square inches, and the stroke cannot be less than 7in., 
ailowing for a piston only 4in, thick. If double-beat 





valves are used there must be two at each end of the 
cylinder—one for exhaust, and one for admission. The 
valves being each double, the area of port will be twice 
that of the valves. Now an opening 12in. in diameter has 
an area of 113in.,consequently two such openings will equal 
226 square inches—that of the 36in. piston valve we have 
cited. If the latter has 300 square inches of port area, 
the stroke must, it will be seen, be greater than 7in., and 
it is highly desirable to keep the stroke of these big valves 
as short as possible. We base our computation of 
relative efficiency on the assumption that the double 
beat valve opens wide enough to leave the discharging 
orifices perfectly free. With this object the valves must 
have a lift of a little over 3in. This is much more than 
is usually employed in working double-beat valves, but it 
must be remarked that we propose that the valves shall 
have a positive motion. They are not to be raised by 
cams or wipers and allowed to drop on their seats. They 
are to be opened and shut by the positive action of steam 
on a small piston. It is impossible and unnecessary to go 
into details here. We are but suggesting a direction 
which inventors may hope to pursue with good hope of 
success; provided they have had sufficient experience 
of what is, and is not, possible at sea, while their notions 
are not too conservative on the subject. We do not pro- 
pose that valves of this kind should be used for engines 
making more than 80 revolutions per minute. 

The advantages to be derived would be a very great 
diminution in the size and complexity of the cylinder 
casting. The ordinary excentrics and link motion 
would be entirely got rid of, and their place taken by 
gear answering the same purpose of one-tenth the 
weight and size. At present it is well known that 
excentrics and excentric hoops give about as much trouble 
at sea as any other parts of a marine engine. It would be 
no small advantage to get ridof them. We shall probably 
hear it urged that double-beat valves have been tried at 
sea and failed, as, for example, in the Atlantic steamer 
Atrato; and that Corliss gear was tried in the North by 
Mr. Spencer and failed. But this is all history. We 
have made a great deal of progress since. Surface con- 
densation was a failure when first tried; so was the 
compound marine engine. Furthermore, we might cite 
the regular practice in American river steamers, which 
use double-beat valves with perfect success; but it is not 
necessary. The method of construction which we suggest 
is, so far as we are aware, new and untried. It has 
nothing in common with the Corliss system or the cam 
gear of the Atrato. It has at least in its favour the fact 
that no one can say that it has been tried at sea and 
failed. 


STREET PAVEMENTS. 


As surely as what is termed the “dull season” in 
London comes round, so surely do we hear complaint of 
the condition of our London streets. At such a time do 
the repairs of pavement, as well as those necessary for 
the due maintenance of what may be called “ under- 
ground London,” commence; the result being that for 
fully two months there is scarcely a thoroughfare through- 
out the whole metropolitan area which is not more or less 
blocked. But it is with the thousands of cases in which 
the surface of our streets is disturbed for the purpose of 
repairs of the distributing mains for gas and water supply, 
and of our sewer system, that we are moreimmediately con- 
cerned. These operations are not confined solely to the dull 
season, but are, and must necessarily be, in progress more 
or less throughout the whole year; and, great as is the 
inconvenience now caused, it would be far greater were 
the gas and water pen ee to make those constant 
examinations and renewals which are desirable to prevent 
that great amount of leakage which not only insures a 
waste which compels the imposition of heavy rates, but is 
actually so serious as to lead to the fear that the increase 
of population may ere long lead to a decided scarcity of 
water. 

Of course, the true remedy for this grave inconvenience 
and loss would be the construction of subways within 
which all pipes and sewers could be got at without dis- 
turbance to the surfaces of our roadways. It is needless, 
however, to point out that such a remedy is not now 
within our reach, and what we therefore have to consider 
is how the evils attendant upon the present system of 
paving in use in London and in other places might be so 
modified as to minimise the inconveniences and annoyance 
to which dwellers in towns are subjected. We pay a 
heavy toll annually for the want of some such modifica- 
tion. The patching of our street surfaces after disturb- 
ance is a fruitful cause of their rapid deterioration, as 
well as of accidents to life and limb. It constantly 
proves the truth of the old biblical saying with respect 
to the results of using new cloth to mend old garments, 
“the reut is made worse.” However carefully broken 
areas of paving, whether they be of wood, asphalte, or 
macadam, are relaid, such relaying invariably results in 
leaving unequal surfaces, which every road maker knows 
to hasten the destruction of his roads. The question, 
therefore, is whether it is impossible to devise means 
whereby the necessary disturbing operations may be ex- 
pedited, and the maintenance of a level surface be insured 
after their completion. If such means can be found, not 
only would the public be saved annoyance and expense, 
but the more thorough inspection of pipes and drains 
would facilitate the prevention of the excessive leakage 
which, as we have said, threatens us here in London with 
ashortness of water supply before many more years have 
passed. The solution of the problem set by this question 
must certainly be found in the adoption of some compound 
and movable form of pavement. We are not unaware 
that attempts have already been made in this direction, 
but hitherto these have not been satisfactory. It 
certainly seems rather a reproach to the skill of engineers 
that we should still be compelled to use the crude system 
of periodically destroying and renewing our pave- 
ments. A theoretically perfect pavement according to 
our idea, would be that which could either be lifted 
readily in large blocks or slabs without destruction, and 





capable of being readily reset, or else that such blocks or 
slabs should have the capacity of being slid or rolled over 
those adjacent and still zm situ. But even this would give 
but partial relief were it still necessary, after the tempo- 
rary shifting of such areas of paving, to have to break 
through a thickness of some 2ft. or so of concrete to get 
to the pipes, &c., below it. The removal and replacement 
of this material of the substratum of our pavements must 
entail a large proportion of the delay over such operations 
which we desire should be curtailed. It is evident, there- 
fore, that so long as it is necessary to found our roadways 
upon a mass of concrete, no such attempts as those we 
have referred to as having been already made are likely 
to be deemed an efticient remedy for present disabilities. 

But if the desideratum of movable sections of paving is 
to be attained, it seems certain that their material, what- 
ever it may be, must be set in a frame of some sort or 
other ; and this, we may conclude from all the necessities 
of the case, must be of iron. It would not seem to be im- 
possible that such frames might be made to serve the pur- 
pose of short girders to bridge over the spaces between 
girders carried across the streets, these being supported 
upon short screw or flanged piles penetrating the subsoil 
to a depth sufficient to admit of the great mass of piping 
being dealt with without dangerous disturbance of such 
piles. In nearly every case, we should say, at least lft. 
or 2ft. of space below the pavement might be left 
open without exposing the pipes to want of required 
support and bedding. That the first cost of any such 
system of roadways must be heavy we must admit; 
but we doubt exceedingly if the saving to be accom- 
plished by its adoption—if such adoption might be 
practicable—would not in a very short time more than 
repay the excess outlay as compared with any pavement 
at present in use. The problem is in itself involved in 
the simple query—“ Is it necessary ‘wholly to bury our 
means of sub-conduit beneath an entirely solid covering?” 
Cannot science, which has overcome so many far greater 
difficulties, accomplish a satisfactory solution, and enable 
a negative reply to be given to the query? We have no 
doubt that, were inducement offered, many ingenious 
projectors would submit plans with such an object, and 
trial at least might be made at the public expense of such 
of these as afforded any promise of efficient result. It 
certainly does not seem to us that the difficulties to be 
overcome, while we admit them to be great, should be 
regarded as insuperable. Compound pavements capable 
of removal in sections have been tried, and there seems 
no reason why these cannot be so improved upon as to be- 
come practically perfect. If such could be ap ee 
upon a framed base—as to which we have above sketched 
a suggestion-—not only should we get rid of the present 
obstacle of a solid covering to the subsoil, but there would 
be introduced an element of elasticity to our street sur- 
faces which is so desirable, but is unattainable by any 
method yet adopted or tried. Whoever may be clever 
enough to overcome the evils of our present system will 
certainly earn the gratitude and substantial acknowledg- 
ment of a population which is annually subjected to vast 
annoyance and expense by what we cannot but deem to 
be a wholly unscientific method of paving the streets of 
London and other large cities. 





RAILWAYS UNDER STREETS, 


FoLtow1nG the example set by the Metropolitan Railway, it 
has of late years become more and more common to lay out 
lines of railway in cities underneath the principal thorough- 
fares. This practice, although economical for the railway com- 
panies, is sometimes attended with disastrous results, both for 
the municipal authorities and the owners and occupiers of pro- 
perty abutting on the streets under which the railways are 
constructed. A remarkable instance of this kind has occurred 
recently. A railway was constructed under an important street, 
and in doing so a quantity of running sand and water were met 
with. By pumping out the water and removing the sand which 
ran into the excavation for the railway, the foundations of the 
adjoining buildings were interfered with ; churches, institutions, 
shops, and dwelling-houses were wrecked, and sewers, gas, and 
water pipes seriously injured. As it was impossible to tell when 
the damage would cease until after the completion of the rail- 
way, and even then it is doubtful whether further subsidence 
might not take place, owners of property were compelled to wait 
for long periods, with their houses empty and uninhabitaovle, be- 
fore taking proceedings against the railway company to recover 
compensation for the damage they had sustained. Eventually 
a number of such actions were brought, and large sums of money 
awarded against the railway, but unfortunately in the meantime 
the railway company had got into difficulties, and its affairs 
placed in the hands of a receiver. Consequently, neither the 
Corporation nor the owners of property can recover one penny 
to recoup them for the damage done to the sewers, pipes, or 
property, or for the loss of rent and legal expenses which they 
have incurred. It seems as if some fresh legislation is needed 
to meet such cases as this. A railway company cannot enter 
upon any piece of land over which it may have obtained powers 
to construct works without serving notice upon the owner and 
occupier, and having either settled with them for their 
respective interests, or else having paid a sum of money 
into court which approximately represents the value of 
the land taken possession of. But in the case here 
alluded to a company can proceed with its works, and do an 
enormous amount of damage without depositing any sum which 
might to some extent provide compensation for the injury sus- 
tained. Another grievance connected with this mode of con- 
structing railways is, that as the limits of deviation are drawn 
on the Parliamentary plans, so as not to include any portion of 
the properties abutting on the street, their owners have no 
locus standi to oppose the Bill in Parliament ; and although it 
may not be intended to interfere with the surface of the street, 
still it seems only fair that an owner should have the right to 
object to the construction of a work which may prove very 
objectionable when constructed, by reason of creating a noise 
and vibration, and which of necessity must prove not only a 
nuisance during construction by obstructing traffic, causing a 
loss of business and other serious annoyances, but as the events 
referred to have proved, cause the actual destruction of the 
property. 


BELGIAN ROYAL MAIL STEAMERS. 


Untit recently the Belgian mail service between Dover and 
Ostend has been worked by small paddle steamers, which were 
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far behind present requirements both of speed and comfort ; and 
two new paddle steamers, the Prince Albert and Ville de Douvres, 
255ft. long and 29ft. beam, with engines of 3000-horse power, 
did not prove a success. The Belgian Government then com- 
missioned Messrs. Denny Brothers, of Dumbarton, to build two 
paddle steamers, the Princesse Henriette and the Princesse Jose- 
phine, 300ft. long by 38ft. beam, and of 3130 tons burden, 
which made twenty-one knots an hour at the trial, and per- 
formed the voyage between Dover and Ostend in three hours, 
These vessels, the latter of which has only been running a fort- 
night, are very seaworthy, riding out a hurricane with remark- 
able steadiness, while other vessels are dancing about like corks. 
An addition has also been made to the fleet in La Flandre, a 
paddle steamer of 900 tons burden, the trial trip of which was 
made on Saturday with exceptional success, proving this to be 
the fastest steamer on the Ostend service. The vessel, built at 
the Hoboken shipyard, at Antwerp, by the Société Cockerill, 
and engined at the Seraing works of the same company, is 
271ft, Sin. long by 29ft. beam, and, with coals on board, has a 
draught of 8ft. 6in., including depth of keel and bilge keels, 
which latter are found necessary to allow of lying aground at 
Dover, instead of running to the Downs for shelter. The offi- 
cial trial of speed was made at the measured distance of 8°2 
knots between Nieuport and the buoy at Traepegeer, and con- 
sisted of four consecutive runs, two with and two against the 
tide, in the presence of delegates from the Génie Maritime and 
Hydrographical Departments of the Belgian Government, 
Inspector-General of Marine Michel presiding. The trials were 
conducted by the officials of the Société Cockerill, under the 
control of M, A. Greiner, director-general of the company, and 
including Mr. Rickard, formerly of the British Navy, and now 
manager of the Hoboken shipyard. The speed contracted for 
was 174 knots, while that actually attained was nearly 14 knots 
in excess, thus entitling the company to a considerable premium 
over the contract price. The actual speeds obtained against, 
with, against and again with the tide were respectively 17°426, 
20°581, 17°466, and 20°33 knots, giving a mean of means of 
18989 knots, The engines, which are of the type used on the 
Volga boats, made 44 revolutions, indicating over 4000-horse 
power, and worked magnificently throughout. Great satisfac- 
tion was expressed by the Belgian Government officials at the 
remarkable success of the trial. 


THE SHEFFIELD CANAL, 


SHEFFIELD is thoroughly in earnest in regard to cutting her 
way to the sea. The scheme detailed in the Sheffield and South 
Yorkshire Navigation Bill, to be promoted in the present session 
of Parliament, is so modest that it may reasonably be looked 
upon as a basis for the construction of a more ambitious ship 
canal at some futuretime. The canal begins at the East End 
of Sheffield and reaches the Trent at Keadby—a distance of 
sixty miles, At the Sheffield end there will be a dock of twenty 
to twenty-five acres in extent. From here the canal will follow 
the course of the Don past the Attercliffe Forge, and then go by 
Carbrook, where a cut will be made to Messrs. Wm. Jessop and 
Son’s weirat Brightside. A nearly straight line will take it to 
Tinsley, where it will connect with the River Don Navigation, 
which wasconstructedin 1819. This old water-way will be used to 
Stainforth, from which the Stainforth and Keadby Canal will 
be followed to the Trent, and thus the Humber will be reached. 
At Keadby there will be a dock of about eight acres in extent. 
The undertaking is stated to present no engineering difficulties, 
the heaviest part of the work being the construction of the 
docks at Sheffield and Keadby, and the cutting of a new canal 
a short distance between Sheffield and Tinsley. The cost is 
estimated at £1,000,000. The average depth of water through- 
out the whole length of the canal will be from 13ft. to 14ft., 
and the width will be 80ft. This depth will be equal to 
enabling steamers of 500 tons to pass up and down, with raw 
material for manufacturing here, or with goods for shipment at 
Hull. This transhipment isa moot point. Experienced people 
who represent large colonial and foreign interests, state that 
the canal should be wide and deep enough to permit of steamers 
of at least 700 tons passing up, taking shipments, and going 
straight away to their destinations. This is not contemplated 
at present, but may be a development of the near future. The 
point is, first, to get the canal, to let it vindicate its own im- 
portance, and then the extension of the water-way would be 
warranted by the growth of the traffic and the vastly-increased 
requirements of districts en route which are at present “ out 
of the hurly-burly” of the world’s business. 


RAILWAY AND CANAL COMPETITION IN FRANCE, 


JusT now, when so many schemes are afloat to relieve the 
congestion of goods traffic on several of our own railway sys- 
tems Ly the extension of our canal system, it will be interesting 
to learn how similar undertakings have resulted and is regarded 
in France. In 1880 the Government of that country abolished 
taxation long imposed upon canal and river transport. The 
result to this act was to increase carriage so borne from 1875 
million tons carried a kilometre in 1880 to 3073 million tons 
carried a similar distance in 1887, Coincident with this in- 
crease, transport by the main lines of the French railway sys- 
tem fell off from 10,064 million tons carried a kilometre in 1880 
to 8967 millions in 1887, The severity and success of the com- 
petition to which the railways of France were exposed by the 
lightening of the imposts on water traffic, combined with the 
increased facilities for the latter afforded by a large annual 
expenditure by Government on its improvement, may well be 
judged by these figures, It is not to be wondered at that the 
railway proprietors demand the reimposition of the taxes re- 
moved in 1880 ; their case being that they themselves are heavily 
taxed on their expenditure, while the large outlay made from 
public funds on the rivers and canals returns nothing to the 
public exchequer. But a further and very singular argument is 
also adduced against the freedom from taxation of water car- 
riage. Complaint is made that its cheapness stimulates in- 
Jurious competition by foreigners with home trade. As a single 
instance of many such cases, coal from England, Germany, and 
Belgium reaches the interior of France at rates for carriage 
which enable French production to be undersold. So long as an 
annual expenditure of 28 millions of francs upon waterways is 
sanctioned by the French Government without attempt at 
recoupment, it must certainly be said that the railways con- 
structed by private capital are unfairly handicapped. 


ACCOUNTING WORK IN THE INDIAN PUBLIC WORKS 
DEPARTMENT. 


Ir has been recently announced that the Government of 
India has appointed a Committee to inquire into the system of 
accounting at present enjoined on the officers of the great 
spending department of India. None of those who have been 
subjected to the labour entailed by this will think such inquiry 
has come too soon. It has been said that it was the desk work 
which killed Lord Raglan during the Crimean campaign, and if 





similar sad results cannot be told of engineers engaged in India, 
it is at least certain that much of their time which ought to be 
given to supervision is now needlessly occupied by a system of 
accounting most cumbrous, and altogether futile in checking 
peculation by subordinates. A single case known to us will 
furnish a sufficient illustration of the character of the accounting 
insisted upon. Supposing any trifling purchase has to be made 
—let us say a ball of string—in one Eastern Works department, 


.three separate identical vouchers must be furnished for the 


payment for it. On each copy the recipient and two witnesses 
have to sign twice—to the bill and receipt—the officer in charge 
also signing it. Thus each copy bears seven signatures, and the 
forms having to be rendered in triplicate, no less than twenty- 
one signatures have to be obtained in support of the charge, 
however trifling it may be. Similarly, all payments have to be 
signed by the workmen, and even by the coolies employed, in 
triplicate, and those who know the time occupied by the writing 
in native characters of such signatures can estimate the amount 
of delay in getting through the payment to some 300 or 400 
men, The news that an endeavour is to be made to simplify a 
system of accounting involving procedure such as this will be 
cheering to all engineers employed upon public works in our 
Eastern Dependencies. 


PETROLEUM IN EGYPT. 


Tue abortive search for petroleum on the Red Sea Coast 
furnishes an additional instance of that improvidence, mal- 
administration, and recklessness so characteristic of Egyptian 
affairs. According to the United States Consul-General at 
Cairo, the Egyptian Government has spent £155,250 in seaching 
for petroleum, and has nothing to show for this outlay beyond 
worn machinery and a few holes in the rock at Djemsch and 
Zeite. The first effort to find petroleum was made in the latter 
part of 1885 by boring on a small scale at Zeite. A little oil 
was found, which has been the last as well as the first, In the 
spring of 1886 a geological survey, or rather a petroleum search, 
was ordered in the region about Djemsch and Zeite and back 
from the Red Sea Coast; but the fatal error was made of 
entrusting the search to a person who had neither knowledge of 
the subject nor familiarity with petroleum regions. The report 
he made convinced the inexperienced Egyptian officials that the 
whole earth in the explored district, including the long moun- 
tain line between the Nile valley and the Red Sea, contained 
inexhaustible stores of petroleum, which was found in even the 
paving rock of Cairo taken from the hills overhanging the city. 
The imaginative explorer found the smell of oil everywhere, and 
the wildest desire possessed the Egyptian official mind to profit 
from the vast and widely diffused store of wealth. Expert 
borers were employed, great quantities of machinery purchased, 
and under a great strain the works were erected and boring 
begun in the latter part of 1886. The explorations and works 
are at an end, no oil having been found to keep them going. 
Expensive machinery now lies idle in the humid air of the Red 
Sea, where, in disuse, it will soon become worthless, as it cannot 
be applied to any other purpose. 
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The Royal Naval Engineer’s Note Book. Arranged for the Steam 
Branch Afloat. By Joun R. Harvey, Fleet Engineer, R.N. 
Chatham : Gale and Polden, 1888. 

Tuis is a note-book with pages 9in. by 7in., with the 
various subjects, upon which engineers at sea must make 
notes, arranged under headings and fully indexed. The 
ships of the Navy now contain such large quantities of 
machinery that the engineer needs a form of inventory, 
description, or series of notes by himself, concerning every 
part, and these should be readily accessible. We cannot 
give a list of the contents of this note-book, or rather of 
the headings of the pages, but we may say that they 
appear to be selected and arranged by one experienced 
in an engineer’s requirements, and nothing seems to have 
been forgotten which concerns the duties and responsi- 
bilities of the chief engineer and his staff when the ship 
is in station, getting up steam, or ona voyage. The paper 
used is good and strong, and the binding well suited to 
engine-room use. The only improvement that appears 
to be necessary—and that is very important—is the con- 
struction of an index deserving of the name. The index 
so cai!ed is merely a list of the subjects in the order of 
the number of the pages. As it is, each user must read 
through the whole list for a subject, or must make his 
own index. 


Granites, and our Granite Industries. 


By G. F. Harris, F.G.S. 
8vo., pp. 142. 


London: Crosby Lockwood and Co. 1888. 

Tus work, though small in extent, is a decidedly useful 
addition to our technical literature. The author, who 
has for some time past contributed papers on geological 
subjects to our contemporary, the Buzlder, has in the 
present volume collected a series of descriptions of the 
principal granite quarries of the United Kingdom which 
have so appeared, and has added two general chapters on 
the structure, composition, and probable origin of granitic 
rocks. In the latter he takes what may be called the 
orthodox view of modern geology, considering granites to 
be essentially molten rocks that have separated out into 
aggregates of distinctly crystallised minerals at great 
depths, and which, if rapidly cooled at or near the surface, 
would have assumed the form of more or less vitreous 
lavas. It is, however, of interest to note in connection 
with this subject, that the idea of metamorphic origin, 
which has also been strongly held by an influential school 
of geologists, is popular among quarrymen, some of whom 
even believe that the long felspar crystals in the coarser 
kinds of granite represent transformed fossils, which is 
probably the longest flight of the imagination in that 
direction. The quarries in the different districts are 
described in geographical order, commencing with the 
most important in England, namely, those of Cornwall 
and Devon; then follow notices of the rocks of Shap, 
in Cumberland, of Mount Sorrel, Northfield, and other 
localities in and near Charnwood Forest, and of the various 
quarries in the Channel Islands, all of which are of a 
syenitic character. The granite trade of Guernsey is of 
considerable importance, the amount exported annually 
being as much as 220,000 tons, mostly in the form of 
pitching kerbstones and road metal. The granites of 
Scotland are chiefly quarried in Aberdeenshire, Kircud- 





brightshire, Argyleshire, and the islands of Arran and 
Mull. The most important of the Aberdeenshire quarries 
are those of Kennay, seventeen miles north-west of Aber- 
deen, worked by Mr. John Fyfe, the principal working 
being 300ft. deep, the whole of which is commanded by 
cranes and a wire rope traveller called a “ blondin.” 
These arrangements are indicated in a very rudimentary 
sketch, which leaves much to be desired in the way of 
details. The remaining Scotch quarries are noticed at 
some length, as are also those of Ireland, the localities 
being clearly given, and in such detail as to form a useful 
guide for any one wishing to make a speciality of the 
subject on the ground. Indeed we may mention that 
we have found that it has already been of considerable 
use to foreign observers travelling in the country. A 
final chapter on the selection of granites for various pur- 
oses of construction, road making, &c., concludes a very 
handy little volume. 


Ferguson's Ceylon Handbook and Directory. John Haddon and 
Co., London. 1888, 

Tue edition of this useful work just received even sur- 
passes in completeness those which have preceded it. It 
is full of information, not alone of a general kind, but for 
those who desire to gain a knowledge of the varied public 
works already completed, in progress, or in contemplation 
in the very important colony ‘to which it refers. Hand- 
books of this kind are far fuller in the detail given than 
are the official publications relating to our several Colonies, 
and Messrs. Ferguson’s Handbook is almost unrivalled in 
these respects by any similar work published in connection 
with those dependencies. The information given by it 
occupies no less than 1300 pages of closely printed type, 
and embraces statistics respecting the varied industries 
and works of Ceylon not elsewhere available. 
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Lignes sous Marines. Par E. Wisenschendorf, ingénieur des télé- 
graphes, kc. Paris: Baudry and Co, 1888, 

Marine Engines and Boilers. By George C. V. Holmes, London: 
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Minutes of Proceedings og the Engineering Association of New 
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List of Members. Vol. ii. Edited by Gustave Fischer. Sydney: 
Published by the Association. 1887. 
Practical Electrical Measurement. By Jas. Swinburne. London: 


H. Alabaster, Gatehouse, and Co. 

Electric Bells, and all about them: a Practical Book for Practical 
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Lessons on the Construction of Plane Figures and Scales, Pattern 
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which is a Section of the Orthographic Projection of Points, 
Lines, Planes, and Objects of Simple Form. By John Carroll. 
Tenth edition. London: Burns and Oates, Limited. 

The American Steam Engineer, Theoretical and Practical ; with 
Examples of the Lutest and most Approved American Practice in the 
Design and Construction of Steam Engines and Boilers of every 
Description: for the Use of Engineers, Machinists, Boilermakers, and 
Students. By Emory Edwards, M.E. London: Sampson Low, 
Marston, Searle, and Rivington. 1888. 

Topographical Drawing and Sketching, including Applwations of 
Photography. Two vols. By Lieutenant Henry A. Reed, U.S. 
Army. Second edition, revised and enlarged. London: Triibner 
and Co. 1888, 

A Sketch of the First Principles of Physiography. By John 
Douglas. With maps and numerous illustrations. London: 
Chapman and Hall. 1889. 

Practical Elements of Construction: a Reference Book for Engi- 
neers and Builders. By Percy L. Addison, F.G.S., Assoc. M.I.C.E. 
Illustrated with plates and diagrams, London: Elliot Stock. 1888. 








MR. JOHN McMILLAN, JUN. 


WE regret to have to announce the death of Mr. John 
MeMillan, jun., shipbuilder, Dumbarton, which occurred on 
the 2nd inst.,at Mentone, whither he had recently gone for his 
health, which had been in a precarious state for many months 
Some time last year the deceased gentleman contracted a severe 
cold, which developed into rheumatic fever, and ultimately 
brought on disease of the heart, to which he succumbed on the 
date named. Deceased was the second surviving son of Mr. 
John McMillan—who still survives, although taking no active 
share in the business—senior member of the old-established firm 
of Archibald McMillan and Son, Dockyard, Dumbarton. Mr. 
McMillan, jun., was born in 1848, and has been associated with 
the firm since an early age. His principal share in the business 
latterly consisted of the securing and arranging of contracts, 
but he was trained in the practice and theory of shipbuilding, 
and in 1877 distinguished himself as the prizeman in the com- 
petitive exhibition of ship models held that year, under the 
auspices of the Worshipful Company of Shipwrights, in Fish- 
mougers’ Hall. The model he exhibited was that to which the 
noted fast sailing ship, Coriolanus, was subsequently built by 
his firm, and the prize awarded him consisted of a gold medal 
and the freedom of the City of London. Mr. McMillan also 
submitted models in the competitive exhibition, held in 1881, 
under the same auspices, and again carried off first prize—a gold 
medal. The model on this occasion represented the ships 
Imberhorne and Falconhurst, at that time being built by his 
firm. Shortly afterwards Mr. McMillan was admitted a member 
of the Court of the Worshipful Company of Shipwrights—an 
ancient City guild embracing most of our leading naval archi- 
tects. Deceased was also a member of the Institute of Naval 
Architects, but did not take any active share in the proceedings 
of that society. He was, however, well-known in London ship- 
ping circles in connection with prolonged arbitration cases on 
matters of dispute between his firm and London shipping com- 
panies. In his native town of Dumbarton he was highly 
respected, and looked up to as a leader of industry. He leaves 
a widow, but no family. 








A sAMPLE of the water now being supplied to the in- 
habitants of Wakefield, from the Rishworth Moors, on the Penine 
Range, was recently forwarded to Dr. Meymott Tidy, who reports 
that the water ‘‘is a most excellent water for a town’s supply.” 
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MESSRS. EDDINGTON AND STEEVENSON, CHELMSFORD, ENGINEERS. 





1 
cer 
reee 


RICHT 
luano 




















3IDE ~ 
W2PSue jcu7_S3UARE > 












—_—-——~ FIG. 1. > nl 
. “? 
i 
\ 
1 
/ i} 
/ \ 
\ > ' 
cas pipes \____ 4©y rs 
Sa , ®& 

ie 

s 
¢ 














THAND I 
piare! \ 








































































|reanceo\~\ \ 
| n 
i) 
~-1-\------——— = —— 7 : ig 
ruse WoLeS 41 2 TUeES 4:9 LONG } | 
sore lift Tuge NOLES ! 
iia | ee aia 
! 
J ‘_@ 
-----—- 2 ty 6 asouT -\}} 
:. 8 ee hh 
°/  Y ne 
_£& oe .9 9. ‘0 7 
D caieak le o—6 # insioe Y --- \ / 
: 5 ; 
ec; 9 @ oO, \ ! 
staccato Pe J Tees: \ 
© ROAD MOLLER | \ 
FOR CARRIACE | | 
* ! 
: \ 
% F \ 
, 3 \ 
a 
\ ¢ 4 ' 
a ra . ‘ 
<a 
. 3 A 7 ‘ 
™ ng \ / \ 
na > We-Cr st, ~~ \ ¢ | 
Se eet | STRAKES OR SEGMENT 2 THICK}T0 CONVERT ~ ba 1 
DHECLIN TO ROLLER GROUND LINE OF TRACTION. ENGINE. ~~~" / 
’ CROUND LIWE OF ROAD ROLLER ai Ms 4 
“ ~ 
THE Fncineen — = 














PLAN | 














L 
hl 
} i) ff 
My Wp: 
If 
Me 
€ : 


mm. 
Lasse 











av =/ 

loom NA 

i: ANY aaa 
oh 


™ 
Ying 
ZSss) 
a 
AVOTT I 
SSSSSS 








4% 
ai Ny 
Q NY 3 A\¢ 
| @ “ 5 On pene ASKS — Y 414 
P= QQ LLL cesseesiah SS = 4 4 j 
i 4 A\¥ y 
° | 4 HZ N 
ss >= 4 Vj NN 
Neg SSS PO YR SSSSsy oo ae { NN. 2%) - 
a EAN a |] APRs 
No 3S = ANG is Z AY 4 iy \X 
vs N7 D en S44! OD y AY AA. % NN BSS 
\ N d ae fA ®&ld y A Swe WN 
SS N Y 6 BY nye, | Lie SG N WG - 
ny S 4 > G 7 £ bY Zz AN NZ WS 
9 Zr % Z WE NS - 
BY, ay Vea LAN R ee SG x 
ik ; SSS EBESSSSSS SSSI SIN SZ ANXSNSNSSG 
vt ae: : 
. Ba e453) i 
The Engineer ff: ae i 
; 
; 
: 


SPRING WHEEL TRACTION ENGINE. 


—— 


Messrs. EDDINGTON AND STEEVENSON, of Chelmsford, will exhibit 
next week at the Smithfield Club Show the spring wheel traction 
which we illustrate. It can also be fitted to work as a road 
roller, by substituting for the leading wheels suitable rollers. 

In the construction of geared traction engines the difficulty 
is to hang the engine on springs, so that it can work up and 
down and yet not interfere with the cog gear. The difficulty 
has been got over by Messrs. Eddington and Steevenson by 
mounting the main gear wheel, not on the driving axle, but on a 
cannon or pipe, considerably larger than the driving axle, which 
passes through it, and can play up and down in it. The gear 
wheel is coupled to the road wheel by nine helical springs, 
which serve at once as drivers and help to carry the load. The 
axle is kept in place longitudinally by the pivotted arms DDin 
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with a road roller, the lead- 
ing wheels are taken off, and 


replaced by a separate fore a 
carriage carrying two rollers. wee | 


The fore carriage throws 
the rollers far to the front, 
and can be swive:led some- 
what like the well-known 
Bissel bogie. The hind 
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bolted on them. The construction of the wheel is peculiar, and 
will repay inspection. Our illustration shows a wheel, separate, 
in elevation. 

The engine has been severely tested, by running over blocks of 
wood on a hard road. In ordinary use the rise and fall is 
about 1}in. at each side. A truck load of packing pieces 6in. 
or 8in, thick was placed at irregular distances, and over 
these the engine was run. The road wheels rose as much as 
3in. before the engine lifted, and it came to the ground again 
without unpleasant shocks, The engine was run over these 
blocks at about five miles an hour. 

The engine was tested on the Great Eastern Railway weigh- 
bridge full of water and with 5 cwt. of coal in the bunkers, 
and was found to weigh 6 tons 5 cwt. 12 lb., a very moderate 
weight for so powerful a machine. 





The boiler is made of jin. and yin. steel plates and double 
rivetted, and has sufficient heating surface and an extra large 
fire-box. The engine itself is tandem compound, having cylinders 
6in. and 104in. by 10in. stroke. The boiler is provided with a 
priming plate, which, we understand, entirely prevents the 
water getting into the cylinders. There are few fittings on 
the boiler besides the low-pressure cylinder, which makes it 
very simple to erect and repair. The governors and high- 
pressure cylinder are secured to the low-pressure cylinder. 
There is a dome and steam jacket round the Jow-pressure 
cylinder, in which dome is the stop valve. The high-pressure 
cylinder is jacketted also. The engine can either work simple 
or compound. Both cylinders work with live steam when 
necessary for starting or getting up a short steep hill. This is 
of great value, as it saves the trouble of changing speeds, 
and also much time and trouble. There are three speeds 
provided, namely, 4, 27, and 1} miles per hour, which are all 
worked by one lever, which also throws out of gear for driving 
stationary machinery. The gearing is all of the helical type, 
and makes little or no noise. 

It might be expected that there would be a great deal of 
friction on the cannon stud ; but this does not seem to be the 
case, as the engine has been run, and turned sharp corners, with 
only 20 lb, of steam in the boiler. 








UNIVERSAL DOUBLE SEAMING MACHINE. 





Tue machine shown below will close air-tight tins from 
2)in. wide by lin. high, to 10in. wide by 9}in. high, and, by 
enlarging the frame and table, tins of considerably larger size 
can be closed. The machine is particularly adapted for closing 
sardine tins, the hermetical closing being effected without solder. 
It mainly effects the closing by two separate mechanisms, which 
are both fitted on the table. On the left, a vertically as well as a 





horizontally movable support is provided, which carries a radially 
movable disc with the seaming rolls. On the right is an 
arrangement for holding and guiding the tins by pressure from 
a weighted lever. The guiding arrangement is geared from the 
principal shaft by means of cog wheels, and causes the tin to 
come in contact with the seaming rolls. The dies between 
which the tin is held correspond in size and shape with the tin 
to be operated upon, and are consequently round, oval, oblong, 
or otherwise, as the case may be, and they of course have to be 
changed from time to time according to size and shape required, 
but tins of any one shape and size are closed without any altera- 
tion or resetting of the machine. The machine is being in- 


troduced by Messrs. Norton, Owen, and Co., Bishopsgate-street 
Within. 
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HANSEN’S MILK SEPARATOR. 





In our impression of Octeber 12th we described this machine, 
and gave an exterior view. We now give a section showing its 
construction. 
The rotary vessel A, Fig. 1, turned out of a solid ingot of mild 
steel, and guaranteed to work with perfect safety up to 10,000 
revolutions per minute, up to which speed all the vessels are 
tested before leaving the works. The ordinary working speed 
of the vessel is, however, 6000 revolutions per minute, so that 
there is ample margin for safety. (2) The short steel taper 
spindle [B, Fig. 1, fitted into the bottom of the vessel. (3) 
The gun-metal bush E, Fig.1, in which the spindle revolves, 
and is the only bearing in the machine. (4) The adjustable, 
round-headed pivot F, made of hardened steel, fitted in the 
bottom of the bearing, and adjusted by the steel lock nuts G, 
Fig. 1. (5) The cast iron stand D, Fig. 1, which carries the 
bearing. (6) The gun-metal pulley C, Fig. 1, fastened to the 
bottom of the vessel by screws, which forms a shield for the 
spindle, to prevent any damage being done thereto when the 
vessel is removed for cleaning purposes. 

It may here be useful to explain that the vessel is adjusted 
for working by setting up the taper spindle B, by means of the 
pivot, to a height that gives sufficient side play in the 


revolving ; so that there is no side friction whatever, and by an 
ingenious and simple method of keeping the bearing E thoroughly 
and constantly lubricated, as hereafter described, the spindle is 
made to revolve in oil. The only point of contact, therefore, is 
where the spindle B rests on the pivot F, a wearing surface of 
about jin. in diameter, and the power required to drive the 
No. 3 machine at its ordinary working speed of 6000 revolutions 
per minute may be gathered from the fact that it may be com- 
municated through a belt of 1jin. ordinary lamp wick. 

It might be thought that there would be a great deal of wear 

on so small a surface, but it would appear that there is not, 
and that when the vessel is adjusted, months of regular work 
make no appreciable difference either to the spindle or pivot, 
from which the makers infer that the vessel when revolving 
must be nearly in suspension. The mounting of the vessel on 
the small steel spindle, and the single bearing in which it 
revolves as above described, constitute the chief claim of the 
inventor. 
The creaming capacity of the machine is regulated by the 
hollow pins a and 6, Fig. 1, a communicating with the passages 
in the wings I, Fig.1. Specially thick cream for table use, or 
the maximum amount of duty, as regards quantity of 
milk separated, is obtained by regulating the outflow of cream 
at 0, Fig. 1, and of milk at a, Fig. 1, which is effected by the 
use of duplicate hollow pins, several of which are supplied with 
each machine, having various sized outlets into the vertical 
passages above-mentioned. The movable wings I, Fig. 1, are said 
to form an important feature of the invention. On the bottom of 
each is a passage C, Fig. 1, to convey the milk to the outside of 
the vessel as it falls into the centre-piece J, Fig. 1, through the 
pipe N, Fig. 1, and on the top of one of these is the return 
passage d, Fig. 1, through which the separated milk flows to the 
outlet ¢, through the hollow pin a, as before described. By the 
use of these wings and the ready way of removing them, as 
afterwards described, two great difficulties are over- 
come, namely, (1) the necessity for the inflowing milk 
having to find its way through the cream and r- 
tially separated milk to the outside of the vessel, instead of 
being conveyed through the passages c before mentioned; and 
(2) that of having the outflow passage for the separated milk 
soldered to the top of the inside of the vessel, where it cannot 
be seen to be cleaned out, and forms corners, which collect dirt, 
difficult or impossible to remove. The circular trough K has a 
double passage f and g, Fig. 1, the former for receiving the 
separated milk, and the latter for the cream as delivered from 
the machine, and conveying same into the cans placed under the 
respective spouts, 

When the machine has finished work the covering tins A, i, 
and j, Fig. 1, are removed—the circular trough K remaining 
and being cleaned in its place. The wings I are liberated by 
first taking out the centre piece J, and drawn to the centre of 
the vessel, from whence they are easily removed. The hollow 
pins a and 2 are also pulled out to leave the vertical passages e 
clear. The vessel is then left free from any projecting parts 
whatever, and is taken off as shown in Figs. 2 and 3, and 








The working parts of the machine consist of—(1) | 


HANSEN’S CENTRIFUGAL MILK SEPARATOR. 


G _<SSSSSSSSNSSESESSS 
ss 


| removed with the other parts to be thoroughly cleaned by 
| scalding. . 

| The method of lubricating the bottom bearing of the 
machine, before referred to as being an ingenious and simple 
method, may now be described. The oil, which should be of 
good quality, though there is no necessity for any, specially 
| prepared for the purpose, is conveyed from a cup fixed to 
the outside of the machine. casing, a little above the 
parts to be lubricated through the pipe H— Fig. 1—and 
up the centre of the pivot F, through a notch filed in the 
top of same into the bottom holder. The revolving of the 
| spindle B draws the oil from thence up a spiral groove cut in 
the bottom and top of the inside of the bearing E—the middle 
part being recessed—into the upper holder L at the top of the 
bearing, from whence it finds its way down through the three 
channels m into the bottom holder E, and so on, round and 
round as before, in a constant state of circulation. The super- 
fluous oil runs through a small outlet in the upper holder /, 
and down the stand D, to be collected in the receptacle formed 





bearing E to enable the vessel to find a natural centre when | 


Fig. 2 Fig. 3 





by the flange N. Should the oil passages in the bottom bearing 
and pivot require cleansing, it may be effectually done by dis- 
connecting the outside pipe leading to the pivot F, and pouring 
turpentine down the upper holders. This should be done just 
after the vessel is removed, when the machine has finished work. 

The manufacturers direct special attention to the following 
points: —-(a) The vessel being fully and perfectly bal- 
anced, and not to any normal speed above which there is 
danger in running, or up to which it must run to separate effi- 
ciently ; (b) the machine being entirely self-contained, and only 
requiring to be set level on the floor without fixing down, so 
that there is no necessity for any foundation; (c) no special 
attention being required to start the vessel, which will gather 
its speed without vibration, and may be stopped and started 
again with little or much milk therein; (d) efficient skimming 
at any speed, and no air-bubbles and a minimum of froth in the 
cream ; (e) simplicity of construction. 

The machine was working for some time in Denmark before 
being brought over to this country. The machine will be ex- 
hibited at the Smithfield Club Show by the manufacturers, 
Messrs, Farmer, Robey, Clark, and Co., Gainsborough. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


China—Trade of Newchang in 1887.—The statistics for the 
year show, as compared with 1886, a marked increase in imports, 
exports, and shipping. British shipping—entered and cleared— 
amounted to 259,356 tons, or 62 per cent. of the whole, the aver- 
age size of the vessels being 746 tons. The value of British trade 
amounted to £2,032,158, or 71°2 per cent. of the whole. Imports 
of metal decreased by 522 tons. Copper sheathing and yellow 
metal decreased by 5 tons, or 8°65 percent. Iron, bar, increased 
by 41 tons, or 7°25 per cent.; nail rod by 276 tons, or 23 per 
cent.; old decreased by 754 tons, or 11°5 per cent. Good old 
iron, such as English horseshoes, is preferred to new iron as 
material, partly because being good, it makes up well into hoes, 
knives, &c., and partly because it comes to port at very little 
expense as ballast for ships. If the freight were heavy, there 
would not be so much imported. Steel decreased by 25 tons, or 
18 per cent.; lead, pig, by 45 tons, or 31°8 per cent.; lead, red, 
white, and yellow, increased by 53 tons, or 30°5 per cent.; tin, 
by 17 tons, or 27°3 per cent. The decrease of some. classes of 





goods may also generally be accounted for by the fact that, the 
| trade being chiefly conducted on the principle of barter, the 
| object is to lay down funds for the purchase of exports, and not 
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entirely to make profits on imports. Consequently, if one 
branch shows a great increase another may suffer. Among 
native imports there were 1230 tons of coal, valued at 19s. 114d. 
per ton; 8 tons unmanufactured copper; 334 tons of red lead, 
valued at £35 13s. 8d. per ton; 1394 tons white lead, valued at 
£30 5s. lld. per ton; 70§ tons yellow lead, valued at 
£30 19s. 5jd. per ton. The native business at this port 
is conducted almost entirely on the barter system. Exporters 
lay down funds for payments of shipments by importing 
iron, piece s, &c., financing being done in the “ Kuo-lu,” 
or transfer of liabilities system. The smallest shopkeeper 
is a banker, and may issue notes, against which he may 
not have any syce or bullion, so that the smallest run on the 
bank may cause bankruptcy. Asa rule, the local Chinese have 
been trustworthy, bills being seldom dishonoured, and deliberate 
fraud seldom heard of. The export, and much of the import 
business is done by Amoy, Canton, Foochow, Hong Kong, Ning 
Po, Shanghai, and Swatow houses, whose representatives arrive 
at the opening of the season and leave when the port closes. 
A few houses keep agents here during the winter, but the local 
traders are principally commission agents. If a trader is 
judicious in choosing the class of imports for the purchase of his 
exports, this way of laying down funds is cheaper than getting 
syce; a comparatively small amount of silver is consequently 
imported, the value of imports nearly balancing that of exports. 
Twice a year all accounts must be squared, and then the bankers 
reap the benefit by advancing at heavy rates such sums as may 
be required. 

China : Trade of Shanghai in 1887.—The returns for 1887 
show an increase—both in imports, £744,174, or 5 per cent.; 
and exports, £666,518, or 7°5 percent. Our merchants generally 
have every reason to be satisfied with the results of the year, 
and their prosperity was shared by the native dealers in foreign 
goods. British shipping entering Shanghai decreased by 65,071 
tons, or 11°25 per cent.; its proportion of the total foreign 
shipping from 77°5 to 75°5 per cent.; the average size of the 
vessels increasing from 912 to 990 tons. German shipping 
increased by 35,510 tons, or 24°5 per cent., due to the 
establishment of a new line of mail steamers between 
Europe and Shanghai. British imports increased by £967,608, 
or 17°9 per cent., and the proportion of the whole from 26°5 to 
40°5 per cent. Coals, principally from Japan, increased by 
13,742 tous, or 5°25 per cent.,and the value from £1 10s. to 
£1 10s. 114d. per ton. Copper slabs from Japan appear as 
2423 tons, valued at £52 10s. 54d. per ton; iron bar increased 
by 60? tons, or 1°12 per cent., the value falling from £8 7s. 10d. 
to £7 14s. 6d. per ton; nail rod decreased by 3266 tons, or 
17°8 per cent., and the value from £7 11s. 39d. to £6 16s, 39d. 
per ton; old, by 3937 tons, or 16°5 per cent., the value being 1d. 
per ton more than in 1886—£4 18s. 103d.; wire, by 655 tons, or 
31°45 per cent., and its value from £14 17s. 8}d. to £14 4s. per 
ton; lead in pigs, by 1500 tons, or 16°8 per cent., and the value 
from £15 19s. 3fd. to £15 15s. 14d. per ton; machinery increased 
by £48,991, or 204 per cent.; spelter, by 3540 tons, or 561 per 
cent., the value remaining stationary at £16 16s. per ton; tin in 
slabs, by 118 tons, or 63 per cent., and the value from 
£105 0s. 8d. to £114 17s. 11jd. per ton; white metal, by 
140} tons, or 165°5 per cent., and the value from £142 16s. 54d. 
to £145 6s. Ojd. per ton; yellow metal sheets appear to the 
amount of 334 tons, valued at £147 18s. 43d. per ton. The 
increase in copper and spelter was owing to the extra amount 
imported on Government account. Locomotives and rails are 
still conspicuous by their absence from Shanghai trade returns, 
but the case will probably be different a few years hence if the 
railways now in progress in the North and in the Island of 
Formosa fulfil the hopes of their projectors. If the authorities 
permitted the extension of the excellent roads in the immediate 
neighbourhood of Shanghai, the number of private and public 

i in foreign style would be greatly increased ; 
but this would only indirectly benefit foreign trade, nearly all 
the vehicles used being made here, even to the springs, and some 
only of the materials imported from abroad. Application had 
been frequently made by wholesale dealers and manufacturers 
for the names of merchants who would sell their goods; where 
possible the information has been given, but it can only be of a 
general kind. Competition is so brisk that merchauts of the 
highest standing are willing to receive consignments of almost 
anything for which a market can be found, and applications 
should be made to them direct. The masters’ rooms in mer- 
chants’ offices afford sufficient facilities for native brokers and 
merchants to see samples of goods, but greater opportunities 
would be afforded to the general public if manufacturers would 
adopt the suggestion which has been made by consuls, and 
combine together to establish show-rooms in or near the Chinese 
quarter. This might be done without entering into competi- 
tion with the native shopkeepers. Shanghai is free from the 
disturbing elements affecting trade elsewhere, and merchants 
pursue their calling in tranquillity, and confidently look forward 
to a continuance of the prosperity now prevailing. 

Japan—Foreign trade in 1887.—Foreign shipping entering 
Japan increased by 534,464 tons, or 47°1 per cent. over 1886. 
British shipping increased by 300,682 tons, or 41 per cent., 
while the proportion of the whole decreased from 64°5 to 61°8 
per cent. The average size increased from 12904 to 14964 tons. 
Imports increased by £2,327,504, or 36°5 per cent. British and 
colonial imports increased by £1,277,168, or 48°8 per cent., and 
their proportion of the whole rose from 39°9 to 44 per cent. The 
bulk of the imports come from Great Britain, and although the 
increase has not been so great proportionately as in the cases of 
France—73°55 per cent.—and Germany—73°35 per cent.—yet 
in amount and percentage of the whole it greatly exceeds those 
of both countries, being nearly equal to their combined total ; 
but to arrive at a correct estimate of the total value of British 
trade with Japan, the calculation must include almost the whole 
of the trade of East India and Siam, and a large proportion of 
the total trade credited in the Customs returns to China, but 
of this reliable detailed statistics are not to be had. Kerosene 
decreased by 4,391,090 gallons, or 17°5 per cent., and its value 
fell from 4°622d. to 4°364d. per gallon. This decrease is attri- 
buted to the overstocking of the market in 1886, owing to the 
impression that the negotiations for the treaty revision would 
result in a higher tariff. So far the United States have had a 
monopoly of the Japan kerosene trade, but if the extensive 
tanks in progress at the petroleum springs of Baku have 
the wished-for effect of placing Russian kerosene within 
reach of the consumer in Japan, American oi] may meet with 
a strong competitor. It is too early to predict the re- 
sult of the ensuing competition, but it may be mentioned 
that a recent consignment of Russian oil to Japan was 
disposed of readily and at remunerative prices. Machines 


increased by £64,455, or 51°45 per cent.; metals by £217,861, 
or 44°8 per cent., of which iron, bar and rod, increased by 1473 
tons, or 10°6 per cent., and the value fell from £5 15s. 83d. to 
£514s. 11d. per ton ; nails increased by 861 tons, or 10°4 per cent., 
and the value fell from £11 6s.04d. to £10 15s. 43d. per ton ; plate 
and sheet increased by 630 tons, or 12°75 per cent., and the 
value fell from £9 3s. 103d. to £7 188. 1$d. per ton; rails in- 


creased by 9286 tons, or 46°6 per cent., and the value fell from 
£5 1s. 9}d. to £4 10s. 114d. per ton; ware increased by £67,003, 
or 73°85 per cent. ; all other iron and manufactures by £58,205, 
or 90 per cent.; lead, sheet and tea, amounted in value to 
£53,038 ; steel and steel ware decreased by £6294, or 11°9 per 
cent.; zinc amounted in value to £34,740. Machinery, metals, 
and railway materials come from Great Britain and Germany. 
The increase in metals occurs in the items of iron, miscellaneous 
ironware, lead, rails, and zinc. The British metal trade with 
Japan meets with most competition in the form of nails from 
Belgium and Germany, and rails from Germany. In 1887, 
British nails decreased by £5054, or 13°73 per cent.; Belgian by 
£15,741, or 56 per cent.; German increased by £8923, or 34 per 
cent. British rails increased by £7513, or 13°2 per cent.; Ger- 
man by £29,826, or 88 per cent. Exports increased by £180,663, 
or 2°25 per cent. Coal exported to China decreased by 1883 
tons, or 27 per cent., and in value increased from 10s. 6}d. to 
10s. 11ygd. per ton; copper exported to China and Great 
Britain increased by 1082 tons, or 12°35 per cent., and in value 
decreased from £38 to £36 1s. 94d. per ton. There were in 
Japan 219 foreign firms, 39 being American, 103 British, 35 
French, and 42 German. 

Japan: Trade of Hakodate in 1887.--Imports into this port 
declined £976, or 29°5 per cent. under those of 1886, owing to the 
falling off in the imports of kerosene. Exports increased by 
£3491, or 3°9 per cent., mainly owing to a larger export of sul- 
phur entirely to San Francisco. Coals were exported from 
Otaru to the amount of 107,392 tons, at the average f.o.b. price 
of 8s. 4d. per ton. Of this quantity, 47,392 tons were exported 
in foreign vessels visiting Otaru by special permission ; 24,000 tons 
went to China and to Hong Kong; 24,000 tons went to Southern 
Japan; 12,000 tons to Hakodate. Another coal mine is about 
to be worked at Ikushumbetsu, seven miles from Paronai, and 
the coal is said to be slightly better in quality than that of 
Paronai. The railway from Otaru to Paronai.and Sapparo, 564 
miles, together with the plant and workshops, and also an 
unfinished branch line to Ikushumbetsu, has been leased by the 
Government to Mr. Murata, the former superintendent for fifteen 
years at £792 a year, the lessee undertaking to expend on the 
Paronai line if necessary £8667 a year for the maintenance of 
the road, rolling stock, &c.; also £633 a year for a similar pur- 
pose on the branch line when completed, the Government 
supervising, the rates for freights and passengers, hours of run- 
ning trains, important changes and general working. Hakodate 
is to be supplied with water from the river Aka, five miles dis- 
tant. The river will be tapped at between 210ft. and 225ft. 
above sea level, and the water conducted to a reservoir in the 
town, from which it will be distributed. The main pipes are 
to be 12}in. in diameter, calculated to supply 60,000 inhabitants 
with fifteen gallons of water each daily. The distributing pipes 
are to be 12in., 7in., 6in., 4in. diameter. The cost is estimated 
at £34,188, to be borne by the Government and municipality. 

Japan: Trade of Hiogo in 1887.--The foreign trade of Hiogo 
and Osaka last year shows a marked increase both in imports 
and exports. The former increased by £944,032, or 44 per cent. 
over 1886, and the latter by £243,139, or 13°3 percent. The 
growth of the foreign trade of these ports is shown by imports 
having increased 82 per cent., and exports 74 per cent. since 
1883. Foreign shipping entering Hiogo increased by 100,796 
tons, or 23°8 per cent. British shipping increased by 98,970 
tons, cr 37°35 per cent.; the proportion of the whole rose from 
62°5 to 69°4 per cent., and the average size of the vessels from 
1487 to 1509 tons. Metals increased by £56,742, or 26°45 per 
cent. Iron increased much, and its future is promising. The 
increase is equally apparent in bar, pig, plate and sheet iron, and 
very largely in rails. Nails have been stationary, and deliveries 
showa tendency todecline. The bulk of the iron imported, as well 
as the machinery, is from England. Exports increased in coal and 
copper, the latter by nine tons, or *25 per cent., while the average 
value rose from £36 1s, 2d. to £38 7s. 5d. per ton, owing to the 
active demand towards the end of the year. Cotton spinning 
mills in Osaka have largely increased their capacity, and there 
are 68,020 spindles in operation, and about 5500 not working. 
At Yokhaichi the cotton mill is to have its capacity increased 
from 3464 to 15,000 spindles, and there is a probability of 
another mill being erected. Among the industries of Osaka is 
the manufacture of certain simple but efficient cotton ginning 
machines, which, besides being used in this country, are exported 
in large numbers to China. There are various makers of these 
machines. The inventor makes a heavier and lighter treadle 
machine, also one suitable for being driven by steam or water 
power. An attempt to manufacture cotton spinning machinery 
is to be made, but it is improbable that this will amount to much 
for a long time. The manufacture of steam and other machinery, 
and the shipbuilding industry, have been active during the 
past year, and several new steam vessels of iron for coasting and 
like purposes have beenon hand. Brickmaking by the semi-dry 
process is being started near Maiko, An imitation of Portland 
cement is being made at Kawaguchi, where sulphuric acid 
is made and exported to China, the quantity produced last year 
being 1451 tons. On the trunk line destined to complete the 
connection between this part of Japan and Tokyo—Yokohama 
district—satisfactory progresshas been made. East of Nagoya the 
sea embankments and viaducts for crossing the Hamana estuary 
are nearly finished, so that part of the line will be shortly 
open for traffic. Beyond that the crossing of the Tenryn river 
by a bridge of nineteen spans of 200ft. each will take about a 
year to finish. The construction of the portion of the line 
necessary to complete the connection with the Kobé, Kyoto, and 
Otsu section, forty-three miles in length, and striking the exist- 
ing line about ten miles to the east of Ogaki, has been commenced 
and is expected to be finished next spring. The Kansei Railway 
Company are about to begina line branching off at Kusatsu, and 
forming the connection with Yokhaichi, on the Owari Gulf. The 
Osaka Railway Company are projecting a line also branching off 
near Kusatsu, and passing through Nara to Osaka, with a possi- 
ble extension to Wakayama. The Sanyo Railway Company have 
made some progress towards the construction of their line from 
this port through the Hiroshina and Okayama prefectures, and 
it is hoped that the portion betwen Osaka and some distance 
beyond Henieji will be opened in the early part of the year. 
The extension of the line beyond Onomichi to a distance from 
130 or 140 miles from Hiogo has been resolved upon. Locomo- 
tives, passenger cars, rails and other materials have been ordered 
from England, and goods wagons are being made here. Work 
has been commenced on a short line called the Sanuki Railway 
in the Eluine prefecture, island of Shikoku. The portion at 
present undertaken, about ten miles long, from Marugamé on the 
coast, to Kompira in the interior, is expected to be in operation 
within the year. 

Japan: Trade of Nagasaki in 1887.—The trade of Nagasaki 
decreased by £110,312, or 11 per cent., entirely in exports, which 
formed nearly three fourths of the whole trade. Foreign ship- 
ping entering Nagasaki decreased by 18,402 tons, or 2°9 per cent. 
British shipping decreased ry 62,217 tons, or 16°2 per cent., the 
proportion of the whole fell from 61 to 52°75 per cent., and the 





average size of the vessels rose from 1351 to 1400 tons. German 





shipping increased by 38,374 tons, or 29 per cent., and its pro- 
portion of the whole rose from 21 to 29 per cent. German ship- 
ping continues to increase. The percentages of tonnage increase 
in 1887 as compared with 1880 were:—British 98, and German 
1244, so that in seven years British tonnage has doubled and 
German increased to 134 times. Norwegian shipping increased 
by 35,549 tons, or 24 per cent., and its proportion of the whole rose 
from 2 to 7°92 per cent. Steamers of from 600 to 1500 tons dead 
weight carrying capacity, good carriers,speed not under nine knots, 
and notnecessarily having passenger accommodation, are most suit- 
able for the trade of this port, as is shown by the constant employ- 
ment of the smaller German steamers. Good serviceable ships 
of this kind are likely to meet with purchasers, there being 
virtually at present no British steamers of that size trading 
north of Hong Kong. Chemicals and metals have began to look 
up, and at one time were in active demand. Coal, the principal 
export, decreased by £19,319, or 6°25 per cent. and the average 
value fell from 10s. 54d. to 98. 9yd. per ton. Imabuku coal 
was without alteration during the early part of the year at from 
5s. 84d. to 6s, 4d., though there was a slight improvement, but 
the year closed with little or no business, Karatsu and Taku 
coal :—The year opened with an improvement in the price of 
this coal, with prices of from 9s. 10d. to 11s. 1d. The demand, 
after fluctuating, was again fair in October, Karatsu standing at 
from 9s. 11}d. to 11s. 1d., and Taku at from 8s. 3d. to 9s. 10d, 
Takashima coal was in active request, large contracts for the 
season being made early in the year, a peculiar feature being 
that the coal was sought after from more distant ports, 
Steady activity continued throughout the year at, for large coal, 
14s, 3d. to 15s. 10d.; for small coal, 9s. 6d. to 10s. 94d. There 
has been a large development of progressive business ideas 
among the Japanese of this district, which is waking from the 
apathetic state into which it fell after the opening of Koke and 
Osaki. Various sanitary improvements are being carried on and 
are expected to be completed ina few months. The proposed 
railway system for the island has undergone considerable modifi- 
cations, and it is expected that the work will be very shortly com- 
menced. The total length of main line and branches will be 
271} miles, and the estimated cost is £166,117. 

Russia—Coal trade of Odessa.—Owing to the falling off in 
imports of coal into Odessa, through the high protective duties, 
and in consequence of the constant blocks on the railway through 
snow during the past winter, prices rose fabulously high and 
caused much suffering among the poorer classes. The Imperial 
Government called upon the Odessa authorities for an inquiry 
into the circumstances of the case, and there is now some talk of 
the reduction of the duty on English coal, so as to bring it within 
the reach of the poor, and enable the factories and mills, some 
of which have ceased working, to continue their business. Owing 
to the almost unprecedented amount of snow during the past 
winter, and the heavy rains that fell since, the greater portion of 
the cval pits were flooded, and most of them had no appliances 
for getting the water out. Those pits that continued to work 
were compelled to pay their workpeople far higher wages than 
heretofore, so that coal now costs at the pit’s mouth 8s. 10d. per 
ton, and before it reaches Odessa, £1 4s. 6d. a ton. Added to 
this, the deep pits being full of water, owners have commenced 
to work the upper layers of inferior coal, which produces more 
ashes and clinkers, and the want of rolling stock prevents such 
coal as can be raised from being conveyed to Alexandrovsk on 
the Dneiper, or to Marinople on the Azoff ; and as the best New- 
castle coal, including the duty of 5s. 10fd., can be delivered at 
Odessa for £1 per ton, there is every prospect, at least for the 
present, of a revival of the coal trade with England. If the 
Russian Government take off the duty on coal, or even a part of 
it, and the rouble keeps its present value, English coal will 
become cheaper still, and regain its ascendency over Russian in 
price. English coal, to the amount of 42,000 tons, has already 
reached Odessa, and 50,000 tons more are shortly expected. 
With a view of avoiding a repetition of last winter's crisis, the 
Prefect of Odessa has suggested to the municipal authorities 
that they should organise a local reserve depdt to contain 
8075 tons of coal, so that it may be retuiled to the poorer classes 
at cost price ; but the municipal authorities oppose the proposal, 
on the grounds that they have no means of obtaining coal at less 
prices than private individuals, unless the Government will 
admit a certain quantity duty free for the purpose. It will be 
seen that the coal question is an extremely serious one, and that 
the tax placed on foreign coal some time back has only raised 
the price of that article without the Government benefitting by 
the tax; and it is to be hoped that they will see the necessity of 
removing a duty which has proved a hindrance to industry and 
brings misery on a large portion of the inhabitants of Southern 
Russia.—The Belgian consul at Riga reports: ‘The rich coal- 
beds of the Donetz, extending over a great part of New Russia, 
is situated between the Dneiper and the Don, and contains 
many beds of anthracite and bituminous coal, the former being 
found principally in the northern and the latter in the western 
portion of the district. This basin, measuring about 10,550 
square miles, also produces coal not having reached its final 
stage of development, and being neither anthracite nor bitu- 
minous. The coal-beds have been worked since 1860, when the 
first railway, that of Kursk, Charkov, Azov, was made through 
the southern basin. The annual production of the Donetz 
basin amounts to about 1,607,300 tons, eight-tenths of which 
were forwarded by railway; but in 1887 there were 2,892,650 
tons disposable, exclusive of the quantities remaining at the 
pit’s mouth and those intended for consumption in the neigh- 
bourhood. Great progress is being made in the manufacture of 
coke, 192 kilns being working, and 52 being built. Last year 
the quantity of coke produced was 141,475 tons. For this 
year the estimated produce is over 193,000 tons. From the 
beginning of 1887 until just before the commencement of the 
autumn the price of Donetz coal, although the quality had im- 
proved, was not a remunerative one, and in some cases the 
expenses of working and transport were scarcely covered. The 
rich coal-beds of Southern Russia are now connected with the 
ports of the Sea of Azov, and in particular with Ghenischesk, 
Marianopol, Rostov, and Taganrog by lines of railway, also with 
Nicolaijev, Odessa, and Sebastopol. In the Odessa district the 
cost of transport is still very high, owing to the distance; but 
the construction of a littoral line between Nicolaijev and Odessa 
will partly remove the difficulties, but coal will not be cheap 
unless brought by water from Marianopol or Taganrog. A 
French syndicate has been formed, and has obtained a conces- 
sion for the construction of a canal across the isthmus uniting the 
Crimea with the mainland, from Ghenishesk to Noval-Excivka. 
The construction of this canal, which will permit coal to be 
carried into Odessa at much lower rates, is estimated to take four 
years.” The Journal de St. Petersburg observes :— Some atten- 
tion has recently been paid to the question of the coal crisis in 
the centre of the Empire. Home-production not being sufficient, 
imports from abroad are constantly increasing. To remedy this 
state of things the Messenger de la Crimée proposes to utilise Cau- 
casian coal from Tkvibouli, which has but little appeared on the 
markets of the northern cvast of the Black Sea. vibouli is con- 
nected by rail with Batoum, 
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RAILWAY MATTERS. 


Mr. Justice WitLs has been offered and has accepted 
the post of President of the newly-constituted Railway Com- 
mission, 


M. E. Scuaar, Inspector-General of the Belgian State 
Railways, remarks, as the result of his observations during a recent 
journey to England, that the English companies seem generally 
inclined to adopt locomotives with a single pair of driving wheels, 
and to put a bogie in front, while the compound principle does not 
appear to make much headway, except with the two companies 
that started it, The Belgian State Railway ‘‘Arsenal” at Mechlin, 
or Malines, employs about 2500 men, and there are repair shops at 
Ghent, Mons, and Luttre, 


Asout eleven miles from West Superior, on the Eastern 
Minnesota Railway, the Railroad Gazette says, a ‘‘sink hole,” pre- 
sumably a bog, has caused great difficulty since the opening of 
traffic. Three weeks ago the bed of the road sank to such an 
extent that the track for 100ft. lay 10ft. or 12ft. below grade, 
Business was suspended for about thirty-six hours, but a large force 
of men was put at work levelling up the track, and business was 
resumed, Since that time about 800 cars of gravel were dumped 
within a space scarcely 100ft. long and 75ft. wide, and a large force 
kept constantly employed to keep the hole filled to the penn. a but 
despite all efforts the bed continues to sink, and the track is now 
about 5ft. below grade for about 50ft. Traffic on the road is 
not tient but the expense of repairing the grade daily 
is grea 


THE most important railway system in Belgium, next 
to the State lines, is that of the Grand Central Belge, which works 
about 600 kilometres, or 373 miles» Though the general offices are 
in Brussels, this city is uot embraced by the system. The loco- 
motive works are at Louvain, and extensive repair shops at 
Aerschott. ‘The general manager is M. Urban; the general secre- 
tary, M. Louis; the permanent way engineer, M. Lebon; and the 
ingénieur du material et de la traction, M. Maurice Urban. 
Aerschott may be considered the central point of the system, 
whence there are lines to Antwerp, to Herenthals, to the German 
frontier towards Gladsbach, with detached piece from Turnhout 
to Tilbourg in Holland, to Maestricht and Aix-la-Chapelle, with 
branch from Hassel to Landen, and to Charleroi, with branches to 
Givet and Vrieux in France, while a line from Lierre by Herenthals 
proceeds through part of Holland, 


A return is published by the Board of Trade relating 
to accidents and casualties on —— up to the end of September 
last, and contains the statistics for the first three quarters of the 
a year. In that space of time there were 74 passengers 

illed and 983 injured, a return which will compare favourably with 
100 killed and 992 injured in the corresponding period of last year. 
The servants of companies or contractors also suffered less in 
mortal injuries, 275 having been killed, as against 297 ; though the 
otherwise injured amounted to 1547, which exceeds the number of 
the former year by 42, Adding to these two classes the other 
casualties, such as persons passing at level crossings, trespassers, 
suicides, and others we find the number of deaths was 648, as 
against 672, and of slighter injuries 2703, as against 2661, in the 
first nine months of 1887. If accidents occurring on the premises 
of railway companies, though not occasioned by railway vehicles, be 
added to the above, the total number of accidents reported to the 
Board of Trade during the nine months amounted to 696 killed and 
6086 injured. 

A report to the Board of Trade, by Major-General 
Hutchinson, has been printed on the accident which occurred on 
the 28th September between Auldgirth and Holywood stations on 
the main line of the Glasgow and South-Western Railway. In this 
case, while the 9.15 p.m. express passenger train from Glasgow for 
London was running at a high rate of speed round an easy curve of 
a mile radius at a — about six miles from Closeburn station, 
where the train had last stopped, the last three vehicles left the 
rails, and after running in that position for about half a mile, the 
train was stopped on a viaduct at Portrack over the river Nith. 
The report says the accident was caused by a distortion of the line 
during the passage over it of the two engines and six front vehicles 
of the 9.15 7. up passenger train from Glasgow, owing to which 
distortion the three rear vehicles left the rails about 100 yards from 
the commencement of the distortion, and after running off the rails 
for nearly 900 yards, but still attached to the front of the train, 
they stopped on a viaduct over the river Nith, which was happily 
of a substantial character, with the cross girders at close intervals. 
Major-General Hutchinson says the two heavy engines caused the 
distortion, but he does not say why it was that the front vehicles 
did not drop or run off the rails, He refers to and says: “ There 
is no reason to suppose that the fragment of a cast iron brake 
block and the piece of a bolt, both picked up near the commence- 
ment of the accident, had anything to do with causing it.” 


A Boarp of Trade report by Major Marindin on an 
accident which occurred on the 17th September, near Winwick 
junction, on the London and North-Western Railway, has been 
published. In this case, as the 8.41 p.m. up mail train from Carlisle 
to London—consisting of engine and tender, fish van, three compo- 
site carriages, brake van, two Post-office tenders, five composite 
carriages, and rear brake van—was passing Winwick junction at 
11.55 p.m. the driver noticed that the fish van was oscillating 
violently, and was apparently running off the rails, and upon the 
train being brought to a stand, about 1170 yards south of Winwick 
junction, it was found that the leading wheels and axle of the 
fish van were missing, being afterwards picked up in pieces between 
790 yards and 920 yards behind the train, The leading pair of 
wheels had evidently been running off the rails for a distance of 
nearly three miles, and the other four wheels were off when the 
train came toa stand. To the permanent way the damages were 
as follows :—Eight crossing chairs and 900 common chairs, 1 check- 
rail, 1 switch-rail, about 400 fish-plate bolts, about 200 chair- 
screws, and 6 ooo broken ; 1 wing rail damaged ; about 2000 
keys split end damaged; a number of sleepers marked; and 
several stretcher rods bent. The axle was found in the six-foot 
wae Sotmoen the up fast and up slow lines, about 280 yards south 
of Winwick junction, broken off close inside the boss of both 
wheels, the journal and wheel seat upon one side being knocked 
out of the wheel, while upon the other side the journal end was 
broken off, but the piece of the axle in the wheel seat remained in 
position. The whole of the fractures were clear and fresh. The 
tests applied to this axle by request shows that the metal, 
althoug ge! hard, was of a brittle character, standing the bend- 
test badly, although after it had been annealed it stood this test 
satisfactorily. I cannot account for the axle breaking, except by 
the supposition that the metal had deteriorated and become brittle 
after running for about a period of ten years, It is most fortu- 
nate, under the circumstances, that the consequences of this acci- 
dent were not very serious, as would probably have been the case 
if the fish van had been a four-wheel instead of a six-wheeled 
vehicle, It is not, however, satisfactory to note that after the 
driver had detected the mishap the train ran for over 1000 yards 
before it was brought toa stand. So far as he is concerned, the 
driver = quite the wisest course in pulling up gradually when 
he found that his continuous brake would not act, owing, as was 
afterwards ascertained, to the parting of the brake-pipe in front of 
the fish van; but if this brake had been automatic throughout the 
train instead of non-automatic, the parting of the coupling which 
poet the driver from using the train brake would have 

ought this brake into action throughout the whole train wherever 
this parting took place, instead of rendering it inoperative; and it 
is therefore a matter for congratulation that the London and North- 
Western Railway Company have now determined to adopt an auto- 
matic brake, which it is to be hoped they will, after this example 
of its value, lose no time in fitting to all their stock, 





NOTES AND MEMORANDA. 


Messrs, Haruorn and Davey’s pumping engine at 
Bradeley, in Staffordshire, is yore the most powerful pumping 
engine yet built. It has 52in. and 90in, cylinders by 10ft. stroke, 
and will lift 4000 gallons per minute 500ft. high. 


Tue five heaviest hammers in the world were built in 
the following order:—Krupp, at Essen, 1867, 40 tons; Terni 
Works, Italy, 1873, 50 tons; Creusot, France, 1877, 80 tons ; 
Cockerill, Belgium, 1885, 100 tons; and Krupp, Essen, 1886, 
150 tons. Thor can take a vacation now, 

A powpber for hardening metals is thus described in an 
English patent specification :—After extracting the colour from the 
cochineal insect, 100 parts of the residue are mixed with 2124 parts 
of phosphoric acid and sufficient nitrogenous organic substance to 
give 32} parts of nitrogen; the mixture is then evaporated, dried, 
and 50 parts of soot added. Sheet iron may be hardened by heat- 
ing in contact with this powder in hermetically closed boxes. 


Tue following measures from the Lumber World may 
be of use to some readers :—In circular tanks, every foot of depth 
5ft. diameter, gives 44 barrels of 314 gallons each; 6ft. diameter, 
of barrels ; 7ft. diameter, 9 barrels; 8ft. diameter, 12 barrels ; 
9ft. diameter, 15 barrels ; 10ft. diameter, 18} barrels. In the case 
of square tanks, for every foot of depth 5ft. by 5ft. gives 6 barrels; 
6ft. by 6ft., 84 barrels ; 7ft. by 7ft. 114 barrels; 8ft. by 8ft., 
15} barrels ; 9ft. by 9ft., 194 barrels ; 10ft. by 10ft. 23% barrels. 


Turn platinum foil is unattacked by cold mercury, but 
after long boiling in a flask sealed to prevent the admission of air, 
the foil is gradually corroded. The platinum is only partially dis- 
solved by the mercury, the greater part of that which disappears 
separating in the form of a black powder, which is nearly all held 
in suspension. The surface of the mercury remains clean, but if a 
current of air be drawn through it the platinum powder collects 
together, and if the mercury be then distilled a very small residue 
of platinum is found. 


M. Demoutin has calculated that a cargo boat driven 
by a triple expansion engine is by far the most economical of all 
means of transport. It carries 2500 tons of coals and goods, con- 
sumes 10} tons of coal in the twenty-four hours, and easily makes 
84 knotsan hour. Thus, 11 grammes, or not 4 0z., of coal is suffi- 
cient to develope the power necessary to carry a ton at the rate of 
44 metres, or 14ft. per second. Another calculator has calculated 
that a half-sheet of note paper will give when burnt enough heat 
to carry a ton a mile in an Atlantic ship. 


A ror of secondary battery with copper elements is 
thus described :—The positive pole consists of spongy or porous 
copper plates, or of spongy or porous plates of other metals in- 
soluble in soda or potash. The negative pole consists of brass or 
other metallic plates —— in a gauze of brass wire. These 
plates are placed horizontally in an aqueous solution of an alkaline 
salt with a metallic acid or a metallic oxide acting as an acid, such 
as zincate of soda ; some chlorate of soda is aiso added. The plates 
and solution are contained in a sheet steel or iron vessel coated with 
a solution of india-rubber, 


Herr W. Sprine—Bull. Soc. Chim., 50, 215—believes 
that the apparent immunity from rust of rails in active service 
while unused rails soon become thickly covered with rust, is due to 
the combination, under the pressure of the wheels, of ferric hydrate 
with the iron of the rail, thus forming magnetic oxide, which pro- 
tects the iron from further action. This theory is supported by the 
results of experiments in which thin iron plates were covered with 
moist ferric hydrate and the mixture subjected to 1000 atmospheres 
pressure. The ferric hydrate was blackened and adhered strongly 
to the plates, which were corroded ; the substance next the iron of 
the plates was found on analysis to be at least in part magnetic 
oxide. The above does not explain the fact that rails in use do not 
lose by corrosion on the sides as fast as those out of use. This was 
fully dealt with in Mallet’s British Association ‘‘ Reports,” in 1850. 


MM. Govy and H. Rigollet, Comptes Rendus, 106, 1470, 
have described an electro-chemical actinometer ; a clean copper 
plate is heated over a Bunsen burner until the iridescence which 
first appears is replaced by a uniform tint, the surface then con- 
—— principally of cuprous oxide. The plate may then be pre- 
served from further change by coating with paraffin while still 
warm. When such a plate is placed with another plate of un- 
oxidised copper in a solution of sodium chloride, an electro-motive 
force of a few hundredths of a volt is developed. On exposure to 
light the electro-motive force increases, the oxidised plate ming 
more strongly positive. The effect is instantaneous, and ceases as 
soon as the light is cut off. The variation in the electro-motive 
force is greater when the circuit has a resistance of several hundred 
obms.; thus, with a Thomson galvanometer a candle flame pro- 
duces a sensible effect at a distance of several metres, Instead of 
an oxidised and a clean copper plate, two oxidised plates may be 
used, only one being ex: to the light. 


AT a recent meeting of the Berlin Physical Society, 
Dr. Kinig gave an account of experiments which he had made with 
Ottomar Anschiitz on the instantaneous photography of a 
After exhibiting and explaining the instantaneous photographs 
which Anschiitz had made during the last few months, such as 
those of the funeral procession of the late Emperor Frederick, of 
episodes at the manceuvres, of wild beasts at the Zoologicsl Gardens 
in Breslau, of the several positions of a soldier marching on 
parade, and of a lady dancing, he described the arrangements 
necessary for photographing a cannon-ball travelling at the rate of 
400 metres per second, The cannon-ball was projected in front of 
a white screen illuminated by direct sunlight, occupying in its 

ssage 7, second: during this time four negatives were taken. 
The firing of the cannon, the momentary exposure of the plate, 
and the recording of time on the chronograph were provided for by 
electric currents. The experiments were made at Magdeburg at 
the Griison rampart, and had to be completed in one day. Only 
one successful picture of the projectile was obtained, but the possi- 
bility of such experiments, and of the accurate determination of 
the several time intervals, were sufficiently indicated. 


At the last meeting of the Physical Society, Captain 
Abney read a paper, ‘‘On the Measurement of the Luminosity of 
Coloured Surfaces,” which was illustrated by experiments. Ina 
communication to the Royal Society, General Festing and the 
author have described a method of comparing the intensity of the 
light of different parts of the spectrum, reflected by various pig- 
ments, with that reflected from white ; and luminosity curves have 
been constructed, the area of which give comparative measures of 
the total luminosities, This method of comparison is accurate, but 
requires considerable time, and the author has devised a more 
rapid process, The coloured surface whose luminosity is to be 
compared with white, is placed beside a white patch within a dark 
box. A direct beam of light passes through an aperture in the box, 
and a black rod casts a shadow on the coloured patch ; another 
beam from the same source is reflected at an angle, and formsa 
shadow of the same rod on the white patch, the junction of the two 
shadows connecting with that of the two surfaces to be compared. 
In the path of the direct beam is placed a rotating dise with angular 
openings, adjustable whilst rotating by a single lever, and by this 
means the white patch can be made to appear too light and too 
dark in rapid succession. By —, diminishing the range of 
oscillation of the lever a position of equal luminosities can be found. 
The coloured surface is now replaced by a white one, and the 
adjustment again made, and from the angular apertures required 
in the two cases the relative luminosities are determined. Com- 
parisons made in this way—the numbers relating to which are 
given in the paper—with emerald green, vermillion, French ultra- 
marine, &c., gave results in close agreement with those deduced 
from the luminosity curves obtained by the spectrum method, 





MISCELLANEA. 


Mr. A. G. Mumrorp, Culver-street Ironworks, Colches- 
ter, has been awarded a gold medal for his exhibit of steam pumps 
at the Cardiff Engineering Exhibition. 


Messrs. SamMuEtson and Co., of Banbury, have 
appointed Mr. J. C. R. Okes, Queen Victoria-street, their London 
representative for the sale of Root’s blowers and exhausters, which 
we have illustrated. They are made under Mr. Root’s most recent 
patents, 


Art the Barcelona Exhibition, Messrs. Barnett and 
Foster, of London, have been awarded the gold medal for soda- 
water machinery. This being the first Spanish Exhibition, it 
is thought that it may give an incentive to commercial enterprise 
in Spain. 

Viscount Cross has acceded to the request of Mr. W. 
Busbridge to deliver the “‘Queen’s prizes” and certificates awarded 
by the Science and Art Department to the successful students of 
the Metropolitan Drawing Classes. This ceremony will take place 
in = Carpenters’ Hall, on Wednesday, December 19th, at eight 
o’cloc 


At the meeting of the executive council of the British 
Section of the Paris Exhibition of 1889, held on Friday, the 30th 
ult., at the Mansion House, Mr. H. Trueman Wood, one of the 
secretaries of the Council, was appointed Commissaire Délégué. 
Sir Polydore de Keyser, late Lord Mayor, will act as executive 
_—- in Paris as well as in London, the present Lord Mayor, 

r. Alderman Whitehead, being the honorary president. 


Tue finest lake in Wales is now beginning to show 
itself. The valves upon the discharge pipes passing through the 
masonry dam at the new Liverpool waterworks at Vyrnwy have 
been closed, and the whole of the water passing down the 
valley, except the compensation water for the rivers Vyrnwy 
and Severn, has veen impounded for rather more than a week, 
and, owing to the late heavy rainfall, and consequently great flow, 
the formation of a large area of lake has been very rapid, owing 
to the flatness of the bottom. 


THE pontoon bridge over the Missouri River at 
Nebraska City is said to be the longest in the world. Its length 
across the navigable channel is 1074ft., while the back channel is 
traversed by a causeway 1050ft. long, supported on cribs. The 
charter for this bridge has been held for twelve years, because of 
the difficulty of obtaining financial support for a project which 
appeared so impracticable. It is stated that the entire bridge was 
built in twenty-eight days, at a cost not exceeding 18,000 dols., by 
Colonel 8. N. Stewart, of Philadelphia, assisted by General Lyman 
Banks, of Iowa. The draw is V-shaped, with the apex down 
stream. Itis operated by the current, and controlled by one man. 
An American contemporary says the clear span is 528ft. The 
bridge was completed in August, and is doing good service. It 
will be removed during the ice season. 


On Saturday last the new water supply for Queens- 
bury, obtained from the Bradford Corporation, was for the first 
time turned on for public use. The supply is derived from the 
Thornton Moor reservoir of the Bradford Corporation, which is 
situated 1241ft. above the level of the sea. The Local Board, how- 
ever, intend to construct a storage reservoir of their own at 
Mountain, on a level about 30ft. lower, and capable of containing 
2,000,000 gallons. The number of houses, farms, &c., supplied by 
the new service, excluding the portion of Mountain before referred 
to, from which no applications have been received, is 1477, and 
with the quantity of water required by the mills, the daily con- 
sumption is estimated at about 110,000 gallons. The cost of the 
whole scheme is expected to be about £6500—£3350 for the service 
pipes, &c., and £2841 for thereservoir. Mr. John Drake, engineer 
to the Local Board, has prepared the plans, and has superintended 
the construction of the works just completed. 


At the Halifax Literary and Philosophical Society, on 
Tuesday, December 4th, Mr. b. H. Thwaite, C.E., F.C.S., lectured 
on ‘‘Gaseous Fuel and its Uses.” After referring to the incal- 
culably evil effects of smoke production on health, and the 
extraordinary waste resulting therefrom, he showed, by scientific 
arguments, that no remedy except the use of gaseous fuel would be 
effectual in removing the evil. The lecturer pointed out that, 
from geological premises, he was of opinion that, some 1500ft. | 
beneath the salt beds of Cheshire and other salt districts in this 
country, natural gas might be found; and, had we had the 
enterprising spirit of the Americans, not only the saltfields but 
the coalfields of this country would have been prospected and 
drilled ere this. Mr. Thwaite pointed out that natural gas is con- 
veyed sixty miles from the wells in Pennsylvania to distributing- 
locations, and that within the last few years the mileage of 
distributing pipes has increased from nil to 2300 miles. Mr. 
Thwaite described a scheme for] conveying gaseous fuel to the 
large towns in Lancashire from the Wigan coalfield; and, in the 
West Riding of Yorkshire, from the Barnsley coalfield. 


Tue technical school—¢cole industriclle—of the Brussels 
Municipality now occupies the upper floor of the Palais du Midi, 
and is placed under the management of M. Jules Defontaine, 
Ingénieur des Mines of the Mons School of Mines. M. Defontaine 
himself gives a course of lectures on “ Mechanics and Prime 
Movers,” while M. Paul Davreux, Ingénieur des Mines of the Liége 
University, lectures on ‘‘ Physical Science ” and M. Pierry takes a 
class in machine drawing. There are also classes in applied elec- 
tricity, chemistry, photography, geometry, freehand and architec- 
tural drawing, algebra, arithmetic, and book-keeping; but all 
pupils who go in for a certificate as machine draughtsman, elec- 
trician, analytical chemist, or clerk of works, as well as one of 
general proficiency in the various subjects, must obtain a certain 
number of points in hygiene and — economy. Moderate fees 
are charged, but may be remitted for valid reasons; and prizesand 
scholarships are bestowed. The chemical laboratory is light, airy, 
roomy, and well fitted up; it may be used gratuitously by any 
citizen who gives proof of sufficient chemical knowledge. The 
library contains the complete collection of English patents and 
specifications from their issue in 1617; and the free reading-room 
is well provided with technical publications, 


Tue Sligo Harbour Board have in the past few years, 
without external aid, been able, from the revenue of the port, to 
extend their quays, deepen the channel leading to them, and to 
provide facilities and appliances necessary for the safety and 
development of the shipping trade. The quays are now 2300ft. 
long, and give a depth of 18ft. at high water inspring tides. Some 
few years ago the Board determined on extending the quays by 

so as to secure a depth of 28ft. at the extreme end, 
and for this purpose they got a Joan from the Treasury of £20,000. 
Deep-water berths have been erected, and 400ft. additional are now 
available for the moorage of vessels of large tonnage. These new 
works were designed by Mr. B. B. Stoney, the engineer to the Port 
and Docks Board, Dublin, and were carried out under the super- 
vision of Mr. Lalor, Harbour Engineer. Upwards of £43,000 
has been spent on the improvement of this harbour and the quays 
since 1870. At the outer roadstead, Rosses’ Point, where very 
large vessels lie at anchor, patent mooring chains have been put 
down, and the Commissioners are now anxious to make the 
improvements plet deepening the channel. For this they 
want a loan of £15,000, and they have applied to the Treasury for 
it, but there seems to be some reluctance on the _— of the Board 
of Works to recommend the loan, on the grounds that the income 
of the harbour would not pay the working expenses and the 
interest on the loans. The Commissioners ~ they will con- 
siderably increase their revenue when they can bring up big ships 
to be discharged at the quay. 
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LAUNCHES AND TRIAL TRIPS. 





Messrs. Hatt, RussELL, AND Co., Aberdeen, launched, on the 
2ist ult., the steel screw steamer Earl of Aberdeen—210ft. by 
30ft. by 15ft., 200-horse power—for the Aberdeen, Newcastle, and 
Hull Steam Company. 


On Saturday, the 24th, the new s.s. Persian Prince, 273ft. by 
40ft. by 21ft., built by Messrs. Craig, Taylor, and Co., of Stockton- 
on-Tees, for Messrs. James Knott and Co., Prince Line, was taken 
out on trial trip off the Tyne. The engines are 185 nominal horse- 
power, by Messrs. Westgarth, English, and Co., of Middlesbrough, 
cylinders 22in., 35in., and 57in. by 39in. The vessel is fitted with 
all the latest improvements, and the trial was, we are informed, 
satisfactory to all on board. 


On Tuesday afternoon the s.s, Eugénie made her trial trip from 
the Tees, This vessel has been built by Messrs. Raylton Dixon 
and Co., for Messrs. Mohr and Son, of Bergen. Her dimensions 
are: — Length, 304ft. 3in.; breadth, 38ft.; depth moulded, 
22ft. 10in.; and has a deadweight carrying capacity of 3600 tons. 
Her engines, which have been fitted by Messrs. T. Richardson and 
Sons, Hartlepool, are on their triple-expansion system, with cylinders 
22in., 35in., and 59in. by 39in., and worked, we are informed, 
satisfactorily. 


On the 28th ult. the new steel screw steamer Margherita, 
built by Messrs. Schlesinger, Davis and Co., for Messrs. Leech, 
Harrison and Forwood, of Liverpool, was taken to sea on trial. 
The principal dimensions are:—Length between perpendiculars, 
170ft.; breadth moulded, 26ft.; depth moulded, 13ft. 4in., with a 
deadweight capacity of about 700 tons. The engines have been 
built by the North-Eastern Marine Engineering Co., Wallsend, and 
are of the triple expansion type of 75 N.H.P., with cylinders l4in., 
23in., and 39in. by 27in. stroke. The engines worked with great 
smoothness, and, we are informed, gave every satisfaction to those 
on board, and attained, in spite of the very heavy weather, a mean 
speed of 104 knots per hour. 


On the 27th ult. the iron screw steamer Orestes, built and owned 
by Messrs. Schlesinger, Davis, and Co., Wallsend-on-Tyne, was 
taken to sea for a light trial. The principal dimensions are as 
follows :—-Length between perpendiculars, 260ft. ; breadth moulded, 
36ft.; depth moulded, 20ft. 2in., with a dead weight capacity of 
about 2400 tons. The engines have been built by Messrs. Black, 
Hawthorn, and Co., Gateshead-on-Tyne, and are of 160 nominal 
horse-power. The weather during the trial was exceedinglystormy, 
and the vessel having been taken to sea in the early morning to 
adjust her compasses, it was found impossible for the officials to 
board ber from the tug, when they went out later in the day. 
However, during the trial the machinery worked, we are informed, 
in a very satisfactory manner. 


A screw steamer, the Banan, was launched from the yard of 
Messrs. W. Doxford and Sons, at Pallion, on Tuesday afternoon 
last. She has been built for Mr. Thorvald Dannevig, Kristiania, 
for the general trades, is entirely of steel, and built to Lloyd’s 
100 Al class. She has also been built under special survey of the 
Norwegian Veritas, and has obtained the highest class, 1 A 1, 
under the superintendence of Mr. Bodin, and she has been in- 
spected by Mr. Stenerson on behalf of the owner. The dimensions 
are as follows:—Length between perpendiculars, 215ft.; breadth, 
extreme, 30ft.; depth, extreme, 16ft. Gin. The engines are triple- 
expansion, three cranks, the cylinders being 164in., 27}in., and 
44in. diameter respectively, and the stroke 30in., and they are 
supplied with high-pressure steam from exceptionally large boilers. 


Messrs. Earle’s Shipbuilding and Engineering Company have 
just completed the steam fishing vessel Baltic, which they have 
constructed for the Grimsby Steam Fishing Company, to the order 
of Messrs. Moodys and Kelly, of Grimsby. She is a sister ship to 
the Arctic, recently handed over to the same firm, and is of the 
following dimensions:—Length 100ft., breadth 20ft., depth 
1lft. 6in., with a perforated fish well amidships. On the 29th ult. 
this boat was taken on her trial trip, but owing to the boisterous 
state of the weather it was not deemed advisable to test the speed, 
&c., on the measured mile off Withernsea, and a run was accord- 
ingly made from the Upper Bursom buoy to the Middle Light, 
which, although against wind and tide, only occupied twenty-eight 
minutes for the distance of four and a-half miles, a result that was 
considered by all on board as highly satisfactory. The ship was 
afterwards taken back to Grimsby, whence she will shortly sail on 
her first trip to the fishing grounds. 


On the 22nd ult, the fine screw steamer Humber went on her 
official trial trip at the measured mile off Hartlepool, having loaded 
railway iron and other goods at Middlesbrough for Bombay. This 
vessel was built by Messrs. Wm. Gray and Co., to the order of the 
Mercantile Steamship Company, of London, and is fitted with 
triple-expansion engines by the Central Marine Engineering Com- 
pany, of West Hartlepool. Her engines are of the size designated 

y the builders 1000 indicated horse-power, and are supplied with 
steam from two extra large single-ended steel boilers working at 
1501b. per square inch, and fitted with Brown’s patent ribbed 
furnaces. On the day of the trial, she was carrying 3100 tons dead- 
weight on a draught of 19ft. 7}in. forward and 28ft. 54in. aft. She 
weighed anchor in the Tees at 5 a.m., and proceeded down the 
river. As soon as daylight appeared, Mr. Ainsley put the ship 
through the usual series of manceuvres for the adjustment of com- 
passes, and at 10 o’clock the ship was brought up to the measured 
mile to test her speed. The engines being opened out to full speed, 
it was found that the north mile, with the tide, was run at a speed 
of 10°714 knots per hour, and the south mile, against the tide, at a 
speed of 9917 knots per hour, showing a mean speed of 104 knots 
per hour. With the engines linked in to 61 revolutions per minute, 
the north mile, with the tide, gave a speed of 9°6 knots per hour, 
and the south mile, against the tide, gave a speed of 8°76 knots 
per hour, showing a mean speed at these revolutions of 9°18 knots 
per hour. 


A striking and very noteworthy illustration of the enhanced 
capabilities of our modern shipbuilding establishments for rapidity 
of production is afforded by the launch, on the Ist inst., of the 
s.s. Dresden, a steamship of over 4500 tons, from the stocks of the 
Fairfield shipyard. The vessel, which is to form one of the fleet 
owned by the Norddeutscher Lloyd Company, of Bremen, is 
405ft. in length, 46ft. 6in. beam, and 32ft. deep. She has been 
constructed of the best Siemens-Martin steel, in accordance with 
the newest regulations of the Germanischer Lloyd, under their 
special survey, and will be classed in the highest grade of that 
society. She also conforms in every respect to the Board of 
Trade regulations and to the latest requirements of the United 
States. In short, the vessel is in all respects a typical trans- 
atlantic liner of the highest class, and the point of the whole 
matter lies in the fact that the order for her construction was only 
received by her builders on the 4th of July last. Discounting about 
ten days for the summer holidays, and an ordinary percentage for 
days when it was impossible to work owing to the inclemency of 
the weather, the period of construction of the hull has not exceeded 
a hundred working days. Mr. Barnwell, director of the Fairfield 
Company, speaking at the launch, said ‘‘that, with all modesty 
on his part, he might state that it was a feat that had never before 
been approached in the annals of shipbuilding. The company did 
some time ago erect and prepare for shipment eleven Nile boats in 
twenty-one working days; but that sank into insignificance beside 
the building of a 4500-tonner in the time named. The vessel was 
certainly built under high pressure, but at the same time, the 
work on any other of the vessels on the stocks had not been 
allowed to stand aside on that account. The result was primarily 
due to the company’s organisation and to the staff at Fairfield; but 
at the same time, it was only fair to acknowledge what was rightly 
due to the excellence of the Govan workmen.” 





AMERICAN ENGINEERING NEWS. 


A new style of locomotive.—The Raub locomotive, mentioned about 
a year ago, has been finished, and sent out to St. Louis. The 
engine is carried on eight wheels, all drivers, arranged in two 
pairs; between the two pairs is a disc driven directly by a vertical 
cylinder—one on each side—from which disc short rods connect 
with the coupling-rods of the two pairs of drivers. There are two 
return tubular boilers, placed end to end, with the smokestacks 
vetween them. The coal and water are carriedin bunkers on the 
frames, the engine being double-ended and having no tender. 
The general arrangement of the engine, without the cab or 
bunkers, is shown in the outline sketch herewith. The main claim 
for this engine is speed, the enthusiastic inventor claiming a mile 
a minute as the As. «we running speed ; and some of the papers 
speak of a trial run in which ten miles were covered in five minutes 
—a rate of 120 miles per hour. At this rate the distance between 
New York and Chicago could be made in about eight or nine hours 
—but, or But. The engine is designed especially for express 
running, and the inventor hopes to get it adopted for hauling fast 
mail trains. Another claim made is that the fuel consumption will 
be comparatively small, enabling a very much longer run than at 
present to be made with a single load of coal. 
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Another Hudson River bridge.—A start has been made on the 
ee meng 7d work for a single span suspension bridge across the 

udson River, near Peekskill, N.Y.; south of the recently finished 
Poughkeepsie Bridge. The work is in the hands of the Hudson 
Suspension Bridge and New England Railway Company, and con- 
tracts for trattic for fifty years have been made with the New York 
and New England, Lehigh Valley and New York, Susquehanna and 
Western railroad companies. The site is at the narrowest point of 
the river, between New York and Albany, and the sides are steep 
and high. The main span will be 1620ft. long—25ft. longer than 
the great Brooklyn suspension bridge—and the total length, includ- 
ing the two shore spans, will be 2850ft. The main girders will be 
30ft. deep and 374ft. apart. The towers will be 327ft. high, and 
the clear headway will be 163ft. There will be twelve suspension 
cables, com of 954 strands, each strand made up of 61 wires ; 
the wires will have a tensile strength of 4500lb. There will bea 
double track railroad supported on the top booms of the girders, 
with a carriage way and promenade beneath, carried by the bottom 
booms. On the eastern side the line will be extended to the 
Connecticut State line, and connection will be made with the New 
York and New England, New York Central, and the New York, 
New Haven, and Hartford. On the western side the line will be 
built to Turner’s station, on‘the New York, Lake Erie, and Western 
Railroad ; this connection will have a grade of 37ft. to the mile, 
and there will be a tunnel 5000ft. long, work on which is now in 
progress, to facilitate the hauling of material for the bridge ; on 
this side connection will also be made with the West Shore, 
Delaware, Lackawanna and Western, Pennsylvania, and other 
systems. The total length of the railroad will be sixty miles. 

The Broadway underground railroad is once more being talked 
about, and this time it is the Arcade Railroad Company which is 
said to be on the way to successfully undertake the work. This is 
only one of the many companies owning charters for a tunnel road 
under Broadway, New York City. A case involving the constitu- 
tionality of the company’s charter has been before the Courts for 
some time, and will soon be tried in the Court of Appeals. The 
decisions in lower Courts have been in the main favourable to the 
company. Favourable reports on the feasibility of the plans proposed 
have been made by a number of engineers, and contracts were 
entered into with the Railway Tunnel and Improvement Company, 
as a constructive company, for the construction and equipment of 
the road on a basis of 25,000,000dols. The ronte is to be from 
the Battery, at the extreme southern point of the city, up Broad- 
way to Madison Square and Central Park, with a branch from 
Madison-square up Madison-avenue to the Grand Central Depdt 
at Forty-second-street. A party of French engineers has recently 
been over here inspecting the plans, and it is said they were 
investigating in the interests of a French syndicate which proposes 
to find the money. It is estimated that both lines can be built in 
three years, as work would be prosecuted at a number of points 
along the routes. There is no doubt that the scheme is practicable 
as far as the engineering and construction is concerned, although 
there would be heart-breaking trouble with the complicated net- 
works of sewer, gas, and water-pipes, sewers, electrical conduits, 
&ce. The rock ahead is the opposition of property owners and 
frontagers, and the consequent litigation, which would probably, 
judging from somewhat similar cases, almost prevent any work 
being done. However, the street railway on Broadway was built, 
in 1885, after thirty years of fighting vpposition of various kinds, 
and it is possible that the Arcade, or some other underground 
project, may succeed in spite of the very general objections to a 
railroad under Broadway. 

Steel sleepers.—An experiment with steel ties is to be made on the 
Harlem division of the New York Central and Hudson River Rail- 
road, the tracks on which division are now being lowered in the 
neighbourhood of New York to avoid the present grade crossings. 
The experiment, while encouraging in its way, will be, however, if 
report is correct, too small for any reliable conclusions to be 
deduced, as the present order is only for 800 ties. It is to be hoped 
other and larger orders will follow. 

Electricity i mines.—At the Veteran mine, near Aspen, 
Col., there is a complete electric installation, driven by a water- 
power generating plant. A Pelton wheel is operated by water 
from a flume 70ft. above, the flume being 20in. diameter, with a 
3in. discharge nozzle ; the volume of water thrown against the 
wheel is regulated by a governor, according as the strain is given or 
slackened by the engineer a mile and a quarter distant. A 500-volt 
dynamo is used, and a Sprague motor of 10 to 15-horse power. 
The motor is located in a chamber 1000ft. long in the mine. The 
engineer has the usual brake on the hoister ready to his right 
hand, while witb his left he turns a small switch to start, stop, or 
reverse the motor, or to regulate the speed. In addition to the 
hoist, the motor pulls in the loaded or empty cars, and controls 
the speed of all the trains on the tramway and in the tunnel. The 
entire train is sent out and returned in eight minutes, and twenty 
cars can be handled rapidly and continuously if necessary. The 
motor utilises about 70 per cent. of the power from the water 
wheel. The working is very economical, and there is no troubie 
from noise, &c., with the motor in the tunnel. This plant has been 
in use for some months, and a duplicate plant is to be put to work 
extensions of this mine and the Franklin mine. 

Quaker Bridge Dam.—B. 8. Church, chief engineer of the new 
Croton aqueduct, has presented to the Aqueduct Commissioners a 
report in which he estimates that the proposed Quaker Bridge dam 
would catch and hold in dry years 10,000,000,000 more gallons of 
water than would a series of six dams higher up the stream. He 
also estimates that the Quaker Bridge project would cost about 
47,000 dols. less than the other. The first public hearing, referred 
to in my last, was held on November 19th, when the old opponents 
appeared and brought up their old arguments; these opp its are 
landowners, politicians, &c., who have not the remotest idea of the 
engineering features of the enterprise, but in the face of the 
favourable reports of eminent engineers persist in their old and oft- 
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repeated arguments, They ask for further delay, for time to pre- 
pare their ‘‘arguments,” although they have had | months of 
idleness, while the scheme has been shelved, to do all this work, 
They propose the more costly and less efficient plan of a number of 
small dams and reservoirs. Further hearings will be held Novem. 
ber 26th and December 3rd. The Construction of the Aqueduct 
Commissioners has reported that having received much advice from 
laymen with regard to the need of the dam, it would be well now 
to get some outside professional opinions, and 1500 dols, has been 
a for that vege. 

eam tramway.—The following isthe estimate of the cost of a little 
‘‘dummy” line, i.e., astreetrailway operated by steam motors, amile 
and a-half long, in South Carolina. Steel rails, 80 tons of 25 lb. per 
yard, at 35 dols. per ton delivered at Charleston—this, of course, 
includes freight—2800 dols.; splice plates and bolts, 500 dols.; 40 
kegs of spikes, 200 dols.; wooden cross ties, 686°40 dols.; grading 
and track laying, 800 dols.; incidentals, 250 dols.; total cost for 
construction, 5236°40 dols. The equipment will be as follows:— 
Two steam motors—‘‘dummy engines”—at 2000 dols. each, 
4000 dols.; three passenger cars—capacity forty to fifty—3725 
dols. f.o.b. at Philadelphia; total cost for a ment, 7725 dols, 
Total cost for construction and equipment, 12,961°40 dols. 

New Croton Aqueduct. — There was some excitement caused 
November 21st by the announcement of important changes in the 
engineering staff. Mr. B. 8. Church, the chief engineer, has 
resigned, and Mr. Alphonse Fteley, the consulting engineer, has 
been appointed to succeed him. Mr. Church will act as consulting 
engineer, so that the two engineers practically exchange positions, 
The salaries of the chief and consulting — are 10,000 dols, 
and 8000 dols. per annum respectively. e ree assistant 
engineer, Mr. Imbrie Miller, and the secretary of the Real Estate 
Committee have also resigned. The Real Estate Committee has 
been abolished. Mr. Fteley is one of the two vice-presidents of 
the American Society of Civil Engineers. The following is the 
approved estimate of money required for 1889. 


Dols, 
Finishing superstructure, &c... .. .. 300,000 00 
Filling in, finishing, &c., Sections 2-5 .. 106,740°00 
Filling in, finishing, &c., Sections 5-9.. .. 89,364°00 
Filling in, finishing, &c., Sections A and B 155,000°00 


Filling in, finishing, &c., Section !12 .. .. .. .. 
Filling in, finishing, &c., Sections 13-14... .. ..  282,774°00 








Section 16—pipeline .. .. .. .. .. o 799,400°00 
Section 17—Central Park Gate House... .. .. .. 50,000°00 
Covers, headhouses, 21 shafts, highway bridges, &c. —189,976°00 
East Branch Reservoir erase eer 
Bog Brook dams .. .. .. .. 500,000°00 
Gould's Swamp (additional) .. 225,000°00 
Quaker Bridge Dam .. .. .. ++ ee ee 500,000 00 
DCG: .2 os 6: 06.40 eb: os. 46.40. See 

Salaries and expenses engineering corps (reduced 
Ey “Gs as Ss SF ox <6 “os ba <0 00 “Se 
Salaries, &c., commissioner's office 82,000°00 
"(ee eer 

10 per cent. on contract work audited on Sections 
1 to 16 and East Branch Reservoir and shafts -. 1,854,943°59 
10 per cent. on contract work to be done in 1889 887,500°00 
Total .. . 6,499,443 °59 


Change of gauge.—The main line of the Port Huron and North- 
Western Railroad, between East Saginaw and Port Huron, Mich., 
will be changed from 3ft. to standard gauge. The distance is 
ninety-one miles, This is thought to be in the interest of the 
Canadian Pacific, which is to be run to Port Sarnia, opposite Port 
Huron, and the completion of the projected tunnel under the river 
would put the lines in communication. 

Car heating. —The Board of Railroad Commissioners of 
Minnesota have issued a circular to the managers of the several 
roads, requesting answers to a series of questions relating to the 
heating and lighting of cars. The number of cars heated, systems 
of heating employed, and opinions on the subject are asked 
for. This is in accordance with the law of 1887, requiring the 
Board to make a report on this subject to the State Legislature. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent, ) 


THE market is this week somewhat upset by reason of the uncer- 
tainties surrounding the ironworkers’ wages question. The men, 
as will be seen further on, decline to withdraw their claim, and the 
masters, being in no position to meet them with any alternative 
offer, have decided that the men shall go again before the arbi- 
trator. Under these circumstances there is an indecision about the 
early future of selling prices which has the effect of curtailing 
business, though the probabilities are against the arbitrator's 
awarding men any advance. 

On ’Change in ansieaiaan, this afternoon, the position of trade 
was assisted by the more satisfactory accounts of the state of the 
Glasgow and Cleveland markets. The condition of these important 
centres had begun to excite some apprehension here, and the im- 
provement which has come about is received with marked satisfac- 
tion. December is never a month when any great addition to the 
orders previously in hand is expected in this district, since con- 
sumers are necessarily desirous so close to the end of the year of 
curtailing responsibilities. But 4 from this, there is nothing 
in the present condition of trade here to excite any misgiving for 
the new year, and ironmasters continue well persuaded of _ 

t 


spects. The works keep busy all over South Staffordshire, 
orcestershire, and Shropshire. More than this could hardly be 
demanded. 


The galvanisers are making considerable inquiries of the black 
sheet makers, as the result of good orders that have just come to 
hand from Australia, India and South America for corrugated 
sheets. Deliveries, too, are being taken by galvanisers with more 
freedom. Indeed, thesheet branch gencrally rules very busy, and 
makers are booked forward a good distance into next year. It has 
been a long time since so good prices were being realised as now. 
If makers could make prompt deliveries they could obtain £7 12s. 6d. 
and even £7 15s. for doubles, Forward sales are poeing made at 
£7 5s. and £7 10s., with £1 added for trebles. Galvanised corru- 
gated sheets command £12 10s, and best broads £13 f.0.b, Liver- 
pool packed in bundles, 

The plate trade shows rather more movement, but there is not 
sufficient demand to keep the mills in this branch fully on. Rail- 
way wagon building plates are in brisk call propertiandity than any 
others. Tank plates are greatly disadvantaged by the North of 
England competition, To-day’s inquiries for tank plates of Staf- 
fordshire make were £6 10s. to £7, and boiler plates £8 to £9, and 
so on to £10, 

The bar iron trade does not exhibit much alteration on last 
report, makers declaring that the increased activity which is 
observable in best qualities does not imply a corresponding increase 
of prosperity to the same extent, since the orders which are now 
being rolled have not by any meansin all cases commanded the late 
advance; still, the increased activity at the mills is very welcome. 
To-day’s prices for bars were steady at £7 to £7 10s. for best, £6 
to £6 10s. for second marked qualities, £5 10s, for merchant sorts, 
and £5 5s, as the absolute minimum for common. 

Hoop, strip, and similar small iron makers are fairly well sup- 
plied with current business, but there is not very much ahead, and 
it isan undoubted fact that many of the contracts now on the 
books have been accepted at a good deal below current quotations. 
This males masters’ position the less satisfactory in the face of 
a rising market in pig iron and fuel, and increased demands by 
labour. Hoops remain at the Association figure of £6, and gas 
strips at £5 15s., delivered in the district. Tube manufacturers 
are not just now much in the market as buyers, having some time 
back placed orders forward over the first quarter, and in some 
cases the first half, of 1889, 
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This week Morewood’s Lion Galvanising Company. who have 
‘ust changed their title to Morewood and Heathfield, have started 
their new St. George's Works, Darlaston, for the manufacture of 
galvanised sheets. The new company commence operations with 
an encouraging number of orders on hand, and state they have 
every confidence in the future of the business, 

The pig iron makers in Staffordshire are demanding firmer 
figures, and some caw | bargains are on the books for forge iron, 
while cold blast for chilled rolled and other high class castings are 
in brisker inquiry. ‘There isno more healthy indication of trade 
than the circumstance, which is just now so marked, of an utter 
absence of stops in the district alike of makers and consumers, 
Such a state of things must necessarily contribute largely to the 
strengthening of prices, which are also still supported by the dear- 
ness of cokes and cuul, Coal blast all mine pigs stand at 80s., hot 
blast at 55s., part mines at 40s. to 45s,, and common pigs at 33s, 9d. 
to 35s. 

The pig iron makers in Derbyshire, Lincolnshire, and North- 
amptonshire are doing a very good trade, and prices are well 
maintained. Large quantities are being delivered in Lancashire 
and Staffordshire, and new contracts are placed at rates which are 
above those payable for orders nearing completion. Prices of 
Derbyshire pigs are without change on the week at 43s, to 44s. 
here, and Lincolns 45s, to 46s. nominal. Hematites, 54s, for forged 


sorts, 

The claim of the ironworkers for 74 per cent. advance in wages, 
came before the Iron and Steel Wages Board on Monday, in 
Birmingham. The chairman, Mr. njamin Hingley, M.P., 
informed the men that employers could not entertain their proposal, 
They had thought that the notice had been given mainly to back 
up the action of the North of England men, who were to receive 5 

r cent. advance, dating from the 24th ultimo. The Midland men 
nad been receiving their advance since the 20th of October. He 
considered it was absurd for them to ask for another advance under 
existing circumstances. He hoped that shortly they would be able 
to arrange a sliding scale on a satisfactory basis. Mr. Harris, speak- 
jug on behalf of the men, referred to the advance of 10s. which 
had recently been made in the price of marked iron, and urged 
that the appeal for a further increase in wages was not unreason- 
able. The Board were unable to come to any agreement, and it 
was decided to refer the matter to arbitration. 

The North Staffordshire iron trade sustains in very fair measure 
the improvement which of late I have reported, but there is this 
month no denying that new orders are hardly so free in coming out. 
Remembering the time of the year, this does not, however, occasion 
misgiving. e works are running regularly, and what with the 
daily receipt of specifications, taken in conjunction with those 
accumulated on the order books, there seems every reason to anti- 
cipate that the present rate of working will be maintained for some 
considerable period. Inquiries continue to come in numerously, 
and from their character there seems to be a considerable amount 
of work to be given out. Prices are — at the recent advances, 
but many orders are still on hand at the old prices, 

Messrs. Joseph Wright and Co,, engineers, chain and anchor 
makers, Tipton, are very busy at the moment upon an extensive 
foreign contract for 24in. mooring-shed cable of double-best iron. 
This contract will provide employment for the hands for some little 
time to come. Upon ordinary crane chain also the firm is actively 
engaged at present. The demand is, in fact, so good that con- 
siderable extensions of productive capacity are now taking place in 
this department. The demand at date is mostly for home con- 
sumption. Amongst the anchors which the firm are at present 
turning out, their improved ‘‘ Martin” anchors deserve special 
mention. 

South America continues a valuable market for local producers 
of hardware goods, and tools and machinery are in wonderful call 
thence, though, at the moment, some of the local merchants are 
hardly so busy on South American account as earlier in the quarter. 
The increasing prosperity of South Africa, and the development of 
her mineral wealth is of great importance and promise to this 
district. Tools and machinery have of late been going to that 
market in great abundance. 

The accounts of merchants of the condition of the export business 
are not quite so favourable as could be desired, but since last 
report some good Australian and New Zealand orders have come to 
hand which will be of much assistance. Galvanised iron and 
fencing wire figure prominent!y amongst the expressed uire- 
ments, but generally shelf ironmongery is included. Cable advices 
from Melbourne, in the same spirit as the mail advices just to hand, 
speaking of an improved tone and stronger prices, are received by 
local manufacturers with much satisfaction. 

Hardware manufacturers here are watching the course of the 
metal market with much anticipation. Attempts are being made 
to forecast the probabilities for the new year, since consumers of 
copper, tin, and spelter are anxious to determine the wisdom or 
otherwise of purchasing additional supplies early in 1889, The 
copper market necessarily attracts most attention, and the efforts 
which are being made with the view of increasing the new sources 
of supplies of the metal from Asia Minor, New Zealand, and else- 
where, are regarded as favourable to consumers, 


Messrs. Shand, Mason, and Co., of London, have just delivered 
a powerful new fire engine, ordered by the Birmingham —_— 
ration ; an informal trial has taken place with satisfactory results. 
A jet of 18in. was first tried, and then two of l}in., and in both 
cases the water was delivered to a great height. The trial was 
made in order to see that the engine was in proper working order. 
The official trial will take place at an early date. 

Under the Parliamentary Bill for the creation of tribunals of 
commerce, the Midland industrial centres will receive considerable 
attention. Among the places at which the Bill proposes to esta- 
blish central tribunals are Birmingham, Nottingham, Northamp- 
ton, and Oxford. Each central tribunal will have local courts at 
the principal towns in its vicinity. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—Business in the iron trade of this district remains 
without animation, and there is a disposition on the part of buyers 
to wait the turn of the year, when makers’ books will be more clear 
of orders that are now keeping them fully employed, and the 
renewal of contracts will afford a more effective test of the market 
than is at present possible. bg sere | the prevailing quietude, 
however, is a generally strong, healthy tone; in the leading iron- 
using industries activity is well maintained. There is no decrease 
in the large consumption of iron which is necessary to meet the 
requirements of consumers, and prices show no indication that they 
are at all likely to return to the low level ruling prior to the upward 
movement which has taken place during the last few months. 
Some fluctuations, which may favour buyers, are, however, within 
the region of possibility, and until there is a better opportunity of 
forming some estimate of the business prospects for the ensuing 
year, it is scarcely probable there will be very much doing. 

The Manchester iron market on Tuesday brought forward only a 
slow business generally. For pig iron there were a few moderate 
inquiries, but in most cases these were at prices under those that 
makers are quoting, buyers showing no disposition to operate at 
all freely at present rates. Makers, on the other hand, are equally 
indifferent about entertaining business at anything under their 
list quotations, and the result is that few transactions of any 
weight are put through. Local makers have been booking fair 
orders for foundry numbers, on the basis of their list rates, which 
remain at 40s. 6d. for forge to 41s. 6d. for foundry, less 2} per cent. 
delivered equal to Manchester. In district brands there has not 
been much doing, owing to the firmness with which makers hold to 
their full prices, One or two fairly large parcels of foundry 
Derbyshire have been placed, but these have been at 6d, to 1s. 





under the top figures, which remain nominally at about 44s. 6d. to 
45s., less 24 per cent., for the best brands delivered here. Lincoln- 
shire makers show no disposition to give way in the least, and 40s. 
to 41s. and 41s. 6d. for forge and foundry, less 24 per cent., are 
the minimum pow for delivery in the Manchester district. These 
figures are rather above what buyers are offering, but at prices 
within 6d. of those that makers are asking a moderate business 
might be done. Outside brands are generally firm at late rates, 
Middlesbrough not being quite so weak as last reported, but good 
foundry qualities can still, in some instances, be bought at 3d. to 
6d. under the current quoted rates of 43s. 4d. net cash, delivered 
equal to Manchester. Scotch iron is generally steady at recent 
quotations, and sellers are not very ready in offering at anything 
under makers’ prices. 

There is, perhaps, a little more business stirring in hematites, 
and prices show a decided hardening tendency, makers quoting 
54s, 6d. to 55s., less 2}, for good foundry qualities, delivered in the 
Manchester district, but these are figures which buyers with orders 
of any importance to place decline to pay. 

In steel boiler plates the tendency of prices continues in the 
direction of increasing firmness, and for small specifications local 
makers are getting their list rates of £8 7s, 6d. per ton, for good 
ordinary qualities delivered in this district. Buyers with orders 
of any weight to give out are, however, still able to place them at 
about £8 5s. per ton. 

The manufactured iron trade fully maintains its strong position, 
and although the bulk of work which is just now keeping makers 
so fully employed is on account of orders taken before the recent 
advance, there is a fair business coming forward at present rates, 
and where buyers are anxious to secure special deliveries, makers 
are frequently able to obtain a substantial premium upon even 
their full list quotations. For bars, delivered in the Manchester 
district, £5 10s. is the minimum quoted price, with £5 12s, 6d. 
being got in some instances. Hoops remain firm at £5 17s, 6d. to 
£6, and sheets, which are still very difficult to get for anything 
like early delivery, are not quoted under £7 to £7 5s., whilst 
some of the Staffordshire makers are getting as much as £7 10s. 
to £7 12s, 6d. without difficulty. 

Nearly all branehes of engineering continue actively employed, 
locomotive building being still the only important exception, and 
in this there are indications of more work coming pane Boiler- 
makers, stationary engine builders, machine tool makers, and 
machinists are all fully engaged, and in many cases the prices 
which are now being quoted for new work have been advanced 
10 per cent. upon the old rates. Generaily, the condition of trade 
is healthy, with a favourable outlook for the future. 

Messrs. Follows and Bate, at their new works recently erected at 
Gorton, Manchester, are developing a considerable engineering 
trade in the manufacture of various improved types of roller mills 
for grinding white lead in quantities. They have just built for a 
London firm a large six-roller mill, which is equal to turning out 
eight to ten tons of the best quality of white lead per day, and as 
this is of special design, a few particulars with regard to it may be 
of interest. The machine is really a combination of a pug mill and 
a double roller mill. Two pug mills are carried on one end of the 
machine, for mixing the material prior to entering the rolls, and 
whilst one of the pugs is feeding the rolls, the other is preparing 
the material, so that there is a constant supply, the mills feeding 
alternately, and a considerable saving of time is thus effected. 
The dimensions of the rolls are 30in. by l5in., and these are 
carried on steel shafts, mounted on a strong cast iron frame in two 
independent sets, each set having three rolls, and they are so 
arranged that the two sets may either be worked conjointly or 
separately as desired. Each set is complete in itself, having distinct 
gearing, and toequalise the strain on the machine the mills are driven 
from opposite sides. In various details a number of improvements 
have been introduced ; and there are specially designed adjusting 
wheels and scrapers for regulating the delivery and keeping the 
rolls perfectly clean. The two mills are secured together by thick 
wrought iron foundation plates, and rendered completely rigid by 
wrought iron stays and lipped caps, which in addition afford a protec- 
tion and cover to some of the working parts. The pug millsalready 
referred to, the cylinders of which are 30in. by 24in., and made of 
steel, are so arranged as to be easily removable for cleaning, and 
these are carried over the top set of rolls, the shafting which 
drives the rolls being also geared up for driving the pug mills. 
The rollers are fitted with safety and adjusting springs to prevent 
the possibility of accident arising from any extraneous matter 
getting between them, and to the centre roll in each set an oscil- 
lating motion is imparted by the action of a cam, so as to insure 
perfect grinding whilst it assists in keeping the rolls always exactly 
true. All through, the machines are highly finished, and repre- 
sent a great step in the improvement of this class of mills. The 
firm have recently taken out patents for an improved system of 
levigating colours. They are also introducing what is termed the 
‘*Otto” stone for grinding all kinds of dry colours, and this new 
stone, it is expected, will altogether supersede the ordinary stones 
at present in use. 

Messrs. W. T. Glover and Co., of Salford, have just introduced a 
new type of semi-automatic spooling machine, which, contains 
some special features it may be interesting to notice. The machine, 
which is for spooling sewing cottons, silks, &c., is provided with 
friction driving motion, universal shaper, and universal traverse 
motion, the latter being positive in its action, and dispensing with 
the use of change wheels. There is also an arrangement for 
changing the bobbins, by means of which the attendant can doff 
the full bobbins and prepare for the next lot to be spooled whilst 
the bobbins already on the machine are being filled; this is a 
distinct feature of the machine, and by its use an important 
saving of timeis effected. The machine is arranged to spool four 
bobbins at the same time, these bobbins being simulta- 
neously adjusted by the motion of a lever, and the four 
guides are also lifted simultaneously. Another point to which 
attention is directed is that the spindles are placed one above 
the other, the spooling being done at each end of the spindle, an 
arrangement which allows the machine to lie in a much smaller 
compass than would otherwise be the case. The actual floor space 
occupied by a four spool machine is 3ft. 6in. in length, 20in, wide, 
by lft. high. The firm anticipate that the present machine, which 
they claim is less complicated than the fully automatic ones, will to 
a large extent do away with hand spooling, whilst it is easily 
cleaned, and does not soon get out of order. With regard to the 
production, it is claimed that a girl using the machine, and spool- 
ing 200 yard lengths, can work eight spindles, which compose two 
machines. All the parts of the machine are in template, and the 
firm will consequently be able to supply any separate portion which 
has been broken or worn out without loss of time, this in itself being 
a considerable advantage. So far as it has been tried, the new 
machine, I understand, has given the fullest satisfaction. Messrs. 
Glover and Co, are also introducing a plaiting machine for making 
trimming cords, which is an entire novelty, the special class of 
work for which it is designed having, I believe, hitherto been done 
wholly by hand. 

In the coal trade, all descriptions of round coal, especially house 
fire qualities, are in only slow demand, and pits are not as a rule 
working more than four to five days a week. Steam and forge 
coals are in fair request for inland trade and manufacturing 
purposes, but the shipping trade is still considerably checked by 
the scarcity of vessels, and orders have also fallen off materially. 
All descriptions of engine fuel are in brisk demand, and there is a 
decided scarcity of the better sorts of slack. Prices are fairly 
sustained generally, on the basis of about 10s. to 10s, 6d. per ton 
at the pit mouth for hest coals, 8s. 6d. to 9s, for seconds, 6s. 6d. to 
7s. common house fire coals, 6s. to 6s. 6d. steam and forge coals, 
5s, to 5s, 3d. burgy, 4s. to 4s. 3d. best slack, and 38s, to 3s. 6d. 
common sorts. For shipment, prices are not quite so firm, and 
good steam coal, delivered at the High Level, Liverpool, or the 
a Docks, does not now average more than 8s, to 8s, 3d. per 

n. 

Barrow.—The great event of the week has been the strike of 





blast furnacemen in the employ of the Barrow Steel Works, which 
has fortunately ended. The men to the number of 600 struck work 
at six o’clock on Sunday morning because they had not been paid 
on the basis of the sliding scale just agreed upon between them and 
the company. The whole of the thirteen furnaces in blast had to 
be damped down, and the adjoining steel works employing 2000 
men, and the engineering department, employing 300 men, had to 
suspend operations. Work was, however, resumed on Wednesday 
morning, on the terms of the sliding scale, with an arrangement 
that the back time from October 14th should be paid up on the 
increased rate by Friday week. The company’s position was this— 
that the sliding scale had been formally agreed to, but was not 
signed. The business doing in the iron and steel trade is brisk and 
steady; indeed, an improvement has been established during 
the week in the pig iron trade. Hematites are in fuller 
demand, and prices show an advance. A considerable business 
is doing in forward deliveries. Mixed numbers of Bessemer iron 
are quoted at 45s, 3d. per ton net, f.o.b., and transactions of im- 
portance are noted at from 45s, to 45s. 3d. perton. Hematite 
warrants are also in full request, and sales are reported at practi- 
cally the same prices as those ruling for Bessemer iron. There is a 
large output and a good delivery, even by sea, although the weather 
has lately been very unsatisfactory for shipping. There is a brisk 
inquiry for steel rails, which are quoted at £3 19s. per ton for heavy 
sections, and £4 to £4 10s. for ordinary light sections. There is a 
growing inquiry for Siemens-Martin’s steel, which is in full output 
at all the mills. Plates and angles are very brisk, and shipbuilders 
who have much better prospects, and the hope of some good 
orders, are requiring large deliveries of material. Engineers are 
much busier, especially in the marine department, and orders are 
offering freely for important work. Iron ore finds a good market 
at late prices, which rule at from 9s. 3d. to 12s. 6d. per ton net at 
mines, There is a good business doing in coal and coke, and prices 
are firm. Much push is being shown in the preliminaries of the 
building of the new works for the Barrow Chemical Wood Pul 
Company at Salthouse, Barrow, and it is expected about mid- 
summer next: year the works will be in partial operation. There is 
also every reason to believe that the import bulk petroleum trade 
will be inaugurated at Barrow during the current month. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is talk once more of an Anglo-German steel rail ring. 
Nothing is known here of the actual conclusion of an international 
agreement between steel rail manufacturers, or even of an 
understanding on the subject. It seems very improbable that 
any English combination could be formed without the co-operation 
of Messrs. Charles Cammel and Co., Cyclops Works, Sheffield, 
whose rail mills at Workington do such an enormous export 


trade. Yet on inquiry here I am positively assured that the 
Cyclops folk know nothing whatever of any such arrangement. It is 
stated by a German correspondent that during the past month no 


foreign tenders have been sent for the important railway con- 
tracts offered in Germany, and that the Berlin, Cologne, Mag- 
deburg, Erfurt, Breslau, and other railway authorities have 
therefore been restricted to offers from the German works, 
He further points out, as proof that this is not a mere accident, 
that the tendered prices have been successively advanced from 
£5 14s, 3d. to £5 14s, 9d., £5 17s., £5 19s., £6, and, in the case of 
the Berlin contracts, £6 1s. 6d. From this it was inferred that a 
mag arrangement has been made between the English and 

erman makers, under which the English cease to tender in the 
German, and the latter to hold their hands in the English markets. 
This would affect values if it continued for any length of time; but 
these combinations usually break down through internal dissen- 
sions, 

The officials of the Yorkshire Miners’ Association are vigorously 
pushing forward the claims of the Union upon colliers in all the 
colliery districts, the recent successful campaign for 10 per cent. 
advance acting as a powerful incentive. Speaking to the 
miners employed at the Carlton Main, Monckton Main, and 
Monk Bretton Collieries, on Saturday afternoon, Mr. W, 
Parrott, the treasurer, stated that the advance meant £300,000 
a year to the miners of Yorkshire, and he asked them 
if they were going to let that slip. The newspapers told 
them it would be taken back next spring. He was a collier in 
the good times, but he never knew coal jump up as it did during 
this agitation. In Barnsley it went up 2s. to 6s. aton. That was 
because they were expecting a scarcity of coal. It solved the 
problem that people could afford to pay a better price, and that 
should be sufficient to convince employers that they need not go 
on working at a loss. If, instead of persisting in underselling, 
they would stand out for a price, they could get it. They had seen 
the effect of a partial agitation in trade and wages, but what would 
it have been if the agitation had been national ? 

There is another side to this benefit to the miners. Coal un- 
doubtedly bounded up during the agitation, owing to dread of 
supplies being cut off ; but what has been the effect of the abnormal 
demand? Simply this, that the trade has fallen off. Collieries 
which last month worked full six daysa week are now employed 
four or five days, and even then have great difficulty in getting rid 
of their produce, Thousands of wagons laden with house coal 
have been standing for days waiting for orders. What is the use 
of 10 per cent. advance in wages with 20 to 25 per cent. less work ? 
There is no doubt the coalowners are talking what they may have 
to doin the spring. If trade revives and higher prices are firmly 
established, the colliery proprietors will regard it as the best solu- 
tion of the difficulty, and will be only too glad to go on paying the 
higher wages. House coals have generally gone up 5d. to ls. per 
ton, and steam coal 5d. to 10d. per ton, as compared with the 
corresponding period of last year. 

The weakness in hematite iron, noted a fortnight ago, has been 
succeeded by a perceptible stiffening of business, though no actual 
rise in quotations is reported. The northern pig iron markets, 
being firmer than before, have re-acted on the Midlands. Steel is 
in brisk demand, and the advanced quotations are well maintained, 
the rolling mills being able to adhere to their new lists, which show 
much better prices. A leading steel manufacturer assures me that 
the higher qualities of steel—used for tools and other purposes— 
are now selling at as good prices as they fetched ten and twelve 
years ago. That firm has evidently not suffered by competition. 

A remarkably good business continues to be done in edge tools, 
carving tools, sheep shears, spades, and shovels. For edge tools 
the chief markets at present are Australia, Germany, and America. 
Messrs. Ward and Payne, whose names are principally known in 
connection with edge tools, are successfully competing with America 
in the Australian markets in spades a shovels. For years the 
Americans practically held that market. The latest speciality in 
sheep shears, “‘The Conqueror,” is making rapid progress in the 
Australian market. In all departments of Messrs. Ward and 
Payne’s various establishments full time is being made, and in 
some over-hours are worked, 

The Master Cutler, Mr. S. Earnshaw Howell, and Mr. Herbert 
Hughes, secretary of the Sheffield Chamber of Commerce, had an 
interview with the Right Hon. W. H. Smith, at the House of Com- 
mons last Saturday, in reference to the Patents Bill. This Bill 
passed the Committee stage on the previous Thursday, and the 
object of the deputation was to press the desirability of its becoming 
law during the present session. The deputation went to the 
Government specially in the interests of Sheffield. The Bill deals 
with the registration of trade marks, simplifies procedure, and, 
amongst other points, it extends the jurisdiction of the Cutlers’ 
on of Sheffield to all goods into the construction of which 
metal enters, however slight the degree, thus covering the whole of 


the electro-plate trade. Mr. Smith informed the deputation that 


unless something very extraordinary occurred, the Government 
would pass the Bill and bring it into law this year. 
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The Sheffield Society of Engineers were much interested, last 
Saturday, in a lecture by Mr. J. H. Wicksteed, M.I. M.E.—Messrs. 
Joshua Buckton and Co., engineers, Leeds—entitled, ‘Some 
Recent Testing Machines.” Among other machines referred to was 
the 450-ton Emery-testing machine at the Watertown Arsenal, 
U.S.A. This machine is capable of exerting a stress of 800,000 lb., 
and of testing specimens up to 30ft. in length. Before acceptance 
by the Board, a link of hard iron 5in. in diameter was placed in 
the machine and slowly strained in tension till it broke at 722,000 1b. 
Without any adjustment a horsehair was then fixed in the machine 
and broken at an indicated stress of 1lb. Replying to a vote of 
thanks, Mr. Wicksteed paid a high compliment to Sheffield steel 
and the methods of hardening it. 

Messrs, Thos. Firth and Sons, Norfolk Works, Sheffield, have 
received further orders for a considerable number of armour- 
piercing projectiles from the Government, both for 10in. and 6in. 
guns, 

The proposed canal from Sheffield to the Trent at Keadby is 
estimated to cost not more than £1,000,000, and no fear is 
expressed about finding the capital. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE was an unusually large attendance at the Cleveland iron 
market, held at Middlesbrough on Tuesday last. The improved 
feeling reported last week has steadily continued, and a considerable 
amount of business has been done at increased prices. This is the 
more satisfactory, in view of the fact that shipments last month were 
very much below the average, and that stocks increased nearly 9000 
tens. Both consumers and merchants are now anxious to buy for 
delivery over the first quarter of next year, and having thoroughly 
regained confidence, are willing to pay higher prices. A week ago the 
best price obtainable for No. 3 ¢.m.b. for prompt delivery was 33s. 9d. 
per ton; on Tuesday last 34s. was the lowest accep For deli- 
very over next quarter, 34s. 3d. was freely offered. Sales have 
been made at 34s. 9d. for supply equally over the first six months 
next year, but makers in view of their improving prospects will no 
longer book at,these prices. Forge iron continues in steady demand 
at 33s. to 33s. 3d. per ton. 

Warrants are firmer, and now realise 34s. per ton, representing 
an advance of 44d. during the week. 

The stock of pig iron at present held by Messrs. Connal and Co. 
at Middlesbrough is 248,192 tons, corresponding to a decrease’ of 
870 tons for the week. The decrease during last month was only 
1234 tons. A large increase in their Glasgow stock is announced. 
The total quantity there on the 30th of November was 1,029,818 
tons, or 10,548 tons more than on the 31st of October. 

The November pig iron shipments from the port of Middles- 
brough reached only 47,897 tons, against 74,666 tons during 
October. The total quantity of manufactured iron and _ steel 
shipped was 17,130 tons. The chief customers for pig iron were 
Scotland, which took 25,214 tons; Germany, 5440 tons; Belgium, 
3498 tons; Holland, 2700 tons; and Italy, 1400 tons. Of finished 
iron and steel, India, as usual, was the main purchaser, 12,112 tons 
having been sent there. 

A good business in finished iron continues to be done at the 
prices which have ruled for some weeks pas’ 

That the workmen connected with the iron and steel trades of 
the North of England habitually demand advances of wages long 
before their employers are really able to afford them is becoming 
daily more and more evident. Mr. Waterhouse’s recent ascertain- 
ment shows that the average price so far realised for finished iron 
is less than it was three years ago, when the last reduction took 
place. Indeed, the operatives’ representatives acknowledged this 
when they contended that quotations, and rot ascertainments, 
should guide the arbitrator in determining their wages for the 
immediate future. This view has recently received strong con- 
firmation by the application made by the Cumberland Union Bank- 
ing Company to Mr. Justice North for the appointment of a 
provisional liquidator at the West Cumberland Iron and Steel Com- 
_ Works. Itisclear that the operations of that company, which 

carried on business for a great many years, and paid enormous 
sums in wages, cannot have been profitable to the shareholders 
themselves. In other words, all the expenditure, all the trouble, 
and all the risk undertaken must have been for the benefit of the 
employés only. A large employer of labour, who is connected with 
one of the best conducted finished ironworks in the North of 
England, stated, only two or three days since, that to his certain 
knowledge the bar iron trade for the last two years had been 
entirely unremunerative. The recent stoppage of the Ayrton 
Rolling Mills at Middlesbrough, and the futile attempt which 
followed to sell the works and plant, even at the price of the first 
mortgage, affords further evidence that, so far, employers have not 
got much benefit from the improved times, while they have almost 
all suffered from the long-continued depression which preceded. 
The clamour on all sides for advances of wages, which to a large 
extent have been successful, are really all premature, and the con- 
cessions which have been made are justifiable only in case steady 
work continues, say throughout next year, at the present improved 
price. 

The traffic of the North-Eastern Railway continues week by week 
to show substantial improvement as compared with the correspond. 
ing returns of last year. The gross increase sv far for the half- 
year now exceeds £100,000. Every department seems to con- 
tribute its share, showing a general improvement all round. Last 
week the increase amounted to a no less sum than £9750. The 
shares of the company have recently risen suddenly in value owing 
to a report that the ordinary stock is about to be split into pre- 
ferred and deferred shares. As yet, however, no official or autho- 
ritative statement has been made to the above effect. North- 
Eastern Railway stock has never been regarded as a speculative 
one, and it is thought highly improbable that the present direc- 
torate will regard with favour any change which would have the 
effect of causing it to become so. 

A meeting of the Tees Conservancy Commissioners was held at 
Stockton on Monday last, Sir Joseph Pease, Bart >M.P., presiding. 
Mr. Frederick Jopling, assistant engineer to the Commissioners, 
was formally appointed chief engineer in succession to the late Mr. 
John Fowler, who died a few weeks since. It was reported that 
the recent heavy storms had done considerable damage to the 
South Gare Breakwater, which it will be remembered was inaugu- 
rated and devoted to public use by Mr. W. H. Smith, M.P., ae 
of the House of Commons. It appears that the damage done is 
mainly confined to the concrete facing wall on the outer side of 
the breakwater and near the end. Mr. Messent, the engineer to 
tbe Tyne Commission, has been called in to confer with Mr. 
Jopling as to the wisest course to pursue to repair the 
present and guard against future accidents. It was decided 
to deposit concrete blocks held together by chains outside 
the damaged part, and to fill in the interstices with concrete 
enclosed in bags or otherwise. Considerable discussion took 
place as to keeping one or more lifeboats at the breakwaters on the 
north or south side, in such a way that they can easily be launched 
in smooth water, and taken over the bar when needed. The Works 
Committee were requested to deal with this matter as they might 
think best. The draft Bill, which is to be submitted to Parliament 
during the ensuing session, was produced and approved of by the 
Commissioners. 

Dr. Spence Watson has given his award as the result of the 
arbitration held before him in Newcastle two or three weeks since. 
It is to the effect that the men be granted an advance of 6d. per 
ton on puddling, and 5 per cent. on all other wages, and that the 
said advance take place from and after the last Saturday in the 
month suc ing that in which they sent in their notices, Dr. 
Watson did not make any stipulation as to the adoption of aslidi 
scale, but he strongly recommended that the two parties shoul 
endeavour to come to some agreement which would have the effect 





of making the regulation of wages for some time to vome auto- 
matic, thus saving the labour and friction which would be sure to 
result from oft-repeated arbitration. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

THE Glasgow pig iron market has been fairly active in the 
present week. Opening with a dull tone in consequence of poor 
shipments, the condition of business improved when it was reported 
that some large orders for steel had been placed in the South. 
The advices from America are not very encouraging, but still the 
makers report that they have fair orders on hand. Since last week 
eight furnaces have been put out of blast ; but six of these, which 
were damped at Gartsherrie, are to be in again presently, being 
only stopped until their flues could be cleaned. The past week’s 
shipments were small. 

The prices of makers’ pig iron are 6d. to 1s. per ton higher 
than they were a week ago :—Gartsherrie, f.o.b. at Glasgow, per 
ton, No. 1, 48s. 6d. ; No. 3, 46s. 6d.; Coltness, 50s, and 46s. 6d.; 
Langloan, 50s. and 45s, 9d.; Summerlee, 50s, and 45s, 9d.; Calder, 
49s. and 45s. 6d.; Carnbroe, 44s, 6d.and 42s. 6d.; Clyde, 46s, 6d. 
and 44s, 6d.; Monkland, 43s. 3d. and 41s. 9d.; Govan, at Broomie- 
law, 42s. 9d. and 41s, 9d.; Shotts, at Leith, 49s. and 46s.; Carron, 
at Grangemouth, 51s. and 44s, 6d.; Glengarnock, at Ardrossan, 
48s, and 42s. 6d.; Eglinton, 42s, and 41s.; Dalmellington, 43s, 
and 42s, 

The imports of Cleveland pigs into Scotland in the past week 
were 4608 tons, against 8447 in the same week of 1887. 

There is no change of any consequence to note this week in the 
condition of the malleable iron and steel trades, all branches of 
which are fully employed, while the prices are maintained. 

In the coal trade there is a good business being done, Ships 
have been somewhat scarce in the Clyde district, while orders were 
plentiful, and shippers were thus at a disadvantage. For manu- 
facturing purposes the demand is large and steady, but household 
coals are not going off quite so well because the weather, although 
stormy, has been exceptionally mild for the season, While ship- 
ping coals are up in price 2s, to 2s, 6d. per ton from the lowest 
point, an advance of only 1s. has been obtained for household sorts. 

The coalmasters of Fife have given the colliers an advance of 
5 percent. in their wages; while expressing dissatisfaction that the 
rise is not 10 per cent. as requested, the men have agreed to 
aecept the 5, and continue the agitation for another advance. 
In Ghanem a rise of 5 per cent. has also been conceded, and 
the miners of Stirling and Linlithgow are organising, with the 
object of having their wages raised. 

During November ten new vessels were launched from the Clyde 
shipyards, with an aggregate tonnage of 17,820 against 4107 tons 
in the corresponding month of last year, and 16,960 tons in 
November, 1886. The output of the eleven months consists of 183 
vessels, measuring in the aggregate 241,728 tons, as against 143 
vessels of a total tonnage of 170,013 in the same period of 1887. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE was a falling away in the total of coal shipments last 
week and a slight droop in quotations. This was owing to the 
severe weather, and the tone of the market soon recovered. On 
Wednesday there was no appearance of any decline. Prices at 
Cardiff were as follows: Best steam coal, 12s. to 12s. 6d.; seconds, 
10s. 9d. to 11s. 3d.; Monmouthshire, 10s. 6d. to lls. Small steam 
being held in large quantities, was quoted at various prices, the 
prevailing being 5s. 

House coal continues in its exceptional good condition. There 
has rarely ever been such a steady continuance of a high rate right 
through the summer and autumn into the winter. Little can be 
obtained under 10s. 9d. to 11s., and small as usual is 7s. 9d. 

In Swansea steam coal quotations ranged up to Ils. 6d., and 
small is selling at 5s. 6d.; best anthracite, 10s. 3d. One result of 
the advance in coal has been to send up everything needed by the 
coalowner. Pitwood shows even a better advance than coal. 
Latest prices are 22s, at Swansea and 22s. 6d. at Cardiff. 

Newport coasting total is always a fair index of the weather. 
Last week only 16,000 tons were despatched. As soon as the 
weather improves large totals will be the order of the day at all 
the ports. This is certain from the sales effected of late. 

The chief anxiety with coalowners is the discussion going on 
amongst the colliers in the matter of the sliding scale. The 
demand now being made is not justified by the scale. Mr. Hood, 
one of the Glamorgan Company, has given expression to his views 
on the subject. He contends that if the colliers will only wait, 
they will benefit pro rata. The coalowners are only just beginning 
to enter into contracts at the improved prices. Colliers may plead 
that shorter contracts would bring quicker results, but overlook the 
fact that long contracts insure constant and steady work. 

The steel rail trade is in a better state than it was as regards 

uantity. It is stated, and has not yet been contradicted publicly, 
that Ebbw Vale works have secured orders to the amount of 80,000 
tons. Present ruling prices are for heavy sections £4 to £4 5s.; 
Bessemer blooms are at £4 5s.; best bars, Siemens, £5 2s. 6d. 

The patent fuel industry has shown a decided tendency to 
improve of late, and prices ure steadily advancing. From 9s, 6d., 
at which they have been fixed for a time, quotations are now 
advanced to 10s, 3d., and in some cases to 10s, 6d. 

Tredegar has been selected as the headquarters for a Steel- 
workers’ Association. The delegates from Cyfarthfa, Dowlais, 
Rhymney, Ebbw Vale, and Blaenavon, met there on Saturday to 
report progress, and it was decided to continue a “ quiet agitation” 
with the employers throughout this month. It was held to be 
hopeful that a 10 per cent. increase would be granted early in the 
new year. 

The tin-plate trade is not so satisfactory as it has been—that is, 
taking a forward look. As regards make, it continues large, and 
exports up to the margin of bad weather have been considerable. 
From Swansea I find that during the past fortnight the exports 
have been 130,000 boxes, 

At the Exchange on Tuesday the meeting was animated. 
Buyers, however, offered lower prices than could be accepted. It 
was stated that twenty new mills are being built, but it will be 
twelve months before they will affect the make, Tin-plate makers 
are rather concerned at the present state of things. The raw 
materials are gone up above the limit that gives even a moderate 
profit. Hence all who can afford it are resisting the lower prices 
which buyers offer. Tuesday’s quotations are—Coke, 12s. 9d. to 
13s,; Bessemers, 13s. 3d; Siemens, up to 13s, 9d. Wasters are dull, 
but are selling at 11s. 6d. to 12s, 

Barrow has sent to Welsh makers a large quantity of pig and 
bars this week. Home hematites are quoted at 45s. to 45s, 3d. 

The Powell's Duffryn Company is about sinking a new pit near 
New Tredegar, 18ft. diameter. Messrs. Finch and Co., Chepstow, 
are ym 3 150 lighters for the Admiralty. 

The South Wales Engineers’ Association had an interesting and 
instructive meeting last week at Cardiff. Mr. T. H. Bailey gavea 

per on endlessropes. Mr. Stephen, barrister, son of Mr. Justice 

tephen, is in the colliery district, and is acquiring a thorough 
knowledge of mining details in the principal pits, 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 

THE iron business of the country is becoming somewhat 
monotonous, there being no speculation nor social or political 
shadows to give a varying colouring to the details, the coal indus- 
try alone being in an animated condition, causing as well a brisk- 





ness on the industrial share exchanges. The great want of freight 
cars is being re rv in Silesia, as indeed everywhere else, which 
is the only thing obstructing trade in that centre. The principal 
rolling mills find it difficult to satisfy their customers, working day 
and night in the steel as well as the iron departments, so full are 
they of pressing orders, The demand for bars, plates, and 
sectional sorts for export over the borders is so brisk that almost 
any reasonable price is accorded for prompt delivery. 

At the recent meeting of the wrought iron convention board, the 
creation of a sales bureau at Berlin for the united conventions was 
decided upon, but no immediate rise in prices for any of the groups 
was ed to, so for the Silesian they remain as before, For bars, 
M. 140 to 142°50; sectional sorts, 160 to 165; and po, 165 to 175 
p.t. at works, The foundries are so full of work that a scarcity of 
moulders is experienced ; so this body have chosen a good time for 
their strike, which is extending, but will end, no doubt, as others 
have done, for want of funds and unanimity, the weak points of 
every German association of high or low degree. 

The Austrian iron trade has, so to say, gone into winter quarters 
now the building season is over, but as there is little export trade 
in iron and steel goods, and production is regulated by the domestic 
consumption, competition kept out by high tariffs, and prices are 
high, the works manage to get on comfortably enough till the new 
year comes round with its seasonable activity. There is the same 
dearth of rolling stock here as in Germany, so the constructive 
factories will have sufficient work for the winter months so soon as 
the State gives out its orders for this rolling material. The larger 
mining and industrial companies are doing much better financially 
this year than for a long time past. : 

In Belgium the iron trade is steady, and shows improvement, 
and there has been no selling of Luxemburg forge pig under 
42f. p.t., as has been incorrectly stated, the present price 
being 45. Girders keep in full demand, and as the mills are not as 
yet quite prepared to make them of steel, those for the storehouses 
at La Plata, the contract for which has been taken by a Belgian 
firm, haye been ordered in Germany. Through the agreement 
which has at last been brought about between the works in the 
Nord and the Paris houses, the French market has assumed a more 
cheerful aspect. The arrangement refers principally to girders, 
which have at once risen to 145f. p.t. in consequence ; and in sym- 
pathy with this rise bars are noted at the same figure, and what is 
more, the advance has been ungrudgingly assented to by buyers, 
So it is to be hoped this long-standing feud has at last been per- 
manently settled. It is in contemplation to establish a sales bureau 
at Paris for the product of all the mills of the Nord department, 
the above arrangement being the first stepping-stone towards its 
realisation. Orders are now flowing ey plentifully into the 
rolling mills, but, strange to say, while bars have risen plates have 
fallen in price, and have been booked at 155f., and sheets at 155 to 
160 p.t. Coal is very brisk, furnace 7°15, best coke 12°50 p.t, in 
the northern basin. 

There is little alteration to note in the condition of the Rhenish- 
Westphalian iron market. It remains quiet, but very firm, and 
appearances are indicative of an improvement in demand ere long, 
particularly in crude iron, for which a good many contracts for next 
quarter have been negotiated. The iron ore trade is more than 
brisk. The mines in the Siegerland and Nassau cannot keep pace 
with the consumption at the furnaces, and trucks to carry the ores 
are scarce, therefore prices are very firm, with a rising tendency, 
so that roasted steel stone of best quality for spiegeleisen making 
has been sold at M. 14 and upwards, and less valuable sorts at 
10 p.t., but at the former_price the smelters realise no profit with 
coke at 10 p.t. These ores will be M. 24 to 34 p.t. dearer at the 
Westphalian furnaces. Buyers seem to have partly given up their 
waiting policy, and are coming more freely into the crude iron 
market, as a receding of prices is not now to be thought 
of. The late rise in forge pig has brought this about, as also 
the fact that, ten of the Khenish- Westphalian blast furnace works 
have established a common or joint sales bureau for their output 
at Dusseldorf, which doubtless, one way or another, must exercise 
an influence on the trade in the future. Marks 48 and 49 are the 
prices of best forge sorts in the Siegerland, and 50 to 51 in West- 
phalia. There is more life in spiegeleisen just now ; inquiries from 
outside are numerous, and a good demand for the coming quarter 
is in prospect, besides the contracts already secured over that 
period. This, coupled with rising raw materials, has at last moved 
up the price of the 10 to 12 p.c. to M. 54, and that of the 20 per 
cent. grade to 70 p.t. at works in the Siegerland ; and as the steel 
works are now well employed, and likely to be better so shortly, 
the demand is likely to continue some time ahead. The condition 
of the Bessemer, basic, and foundry brands remains as noted last 
week, and Luxemburg forge has been maintained at 37°10 p.t. The 
finished iron branch keeps on its steady, but by no means buoyant, 
course, though at the late convention meeting, referred to above, 
its condition was pronounced satisfactory, through the large 
amount of railway material which had been ordered, and the 
number of iron constructions which are in course of building. This 
is so far satisfactory enough to quiet the public, but at the same 
meeting it was agreed to establish the joint sales bureau, chiefly 
with the object of better fighting the outside works, which is cer- 
tainly a sign of weakness; besides, the inner circle well knows that 
things are not quite so rosy as is given out. The ring has unques- 
tionably been a hindrance to trade. The inland demand for mer- 
cantile sorts is not very large, and for export it is just as ras it 
was; girders are slack; hoops in no better plight than last 
reported ; wire rods, drawn wire, and wire nails about as unsatis- 
factory as could well be, with prices depressed to the lowest degree. 
Plates alone are in good request, and the works generally well em- 
ployed at remunerative prices, and sheets are improving, though 
the mills would gladly see more orders arriving. Prices, however, 
are kept up firmly by the convention. The lowest tender for rails 
at Berlin was last week M. 118°20; for sleepers, 120 and 122 p.t. at 
works, and no foreign firms competed ; wheels and axles were 
offered by German works at M. 315 the set, while Belgian houses 
tendered very considerably under this figure. Extensive orders 
of allsorts are shortly expected from the State Railway Adminis- 
trations. The foundries are busy on season requirements, and the 
constructive shops, as a rule, satisfactorily employed ; the wagon 
works are very busy, and fresh inland orders are constantly dropping 
in. 

The current list prices per ton at works are:—Good merchant 
bars, M. 125 to 130; angles, 135; hoops, 125; iron, boiler plates, 
170 ; steel do., 150; tank do., 150; iron sheets, 150 to 152; heavy 
rails, 118 to 120 ; light do., 110 to 115; wheels and axles, com- 
plete, 315 and higher ; axles up to 230, and steel tires, 215 to 220. 

For those parties who may have registered trademarks in this 
country it may be well to know that notice has been published 
that their legality lapses after ten years, if not renewed before the 
expiration of that term, so that for those registered in 1879 notice 
should be given to the registry office in the coming year. In this 
connection it is gratifying to believe that for once England seems 
to have got a Merchandise Marks Act which appears to be doing 
its work well, and will do better when universally in force in all 
our colonies, that is, if its being a thorn in the sides of, traders 
here can be taken asa proof. The papers have been twitting us 
with using this Act as Protectionists, being unable to get laws 
passed to this effect, all the time we are preaching free trade 
doctrines. In order to connect the one with the other, and make 
it appear plausible to the public, the silliest arguments are brought 
forward, as might be expected. 








At a meeting of the Meteorological Society last week, 
opeper was read giving notes on the meeting of the International 

eteorological Committee in Ziirich last September, and the inevi- 
table proposal of new terms. “Mr. A. C. Stratten exhibited some 
models of very large hailstones, spheres of, about two and a-half 
inches in diameter, which fell at Montereau, about forty miles south- 
east of Paris, on August 15th last. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Nov, 26th. 

No improvement in business has yet set in, and 
manufacturers are awaiting developments, Copper 
is moving very slowly in home markets. Prices 
are 16°50c, to 17°50c. Exports last week, 
225,000 1b., and since January Ist, 32,103,052 Ib, 
The latest spot quotation at the Metal Exchange 
was 17°35c., as against 12°35c. at same time last 
year. A great deal uf copper mining is being 
prosecuted in various sections of the United States 
where copper is known to exist, The stimulus 
which has been given to copper mining will, no 
doubt, considerably increase the output, and those 
who are in a position to know are unable to form 
any definite idea as to the probable amount of 
copper that will be thrown upon the market from 
these new sources of supply. The lead market 
has been comparatively quiet. Selling prices are 
3°75c. A firm market is generally looked for. 
Quotations at St, Louis are declining. The lowest 
spot quotation last week on the American Metal 
Exchange was 3°65c., against 4°30c. a year ago, 
Small lots of spelter are selling at 4°95c. The tin 
market is without any particular feature. Spot 
quotations late last week, 22°40c., against 31:25c, 
same time last year. The anthracite iron output 
and the bituminous production, especially in the 
south, will be very heavy by the first of the year, 
as about thirty furnaces begin blowing early in 
the year, most of which will be shipped into the 
western markets, 

The iron trade is weaker than the manufac- 
turers and makers had anticipated. It was gene- 
rally expected that as soon as the election was 
over a great many buyers would rush into the 
market. In anticipation of this, many holders of 
iron refused to sell it at fair prices. They are 
still holding for their own figures under the belief 
that the diminution of stocks in consumers’ hands 
will force them into the market before the holi- 
days. ‘There will, of course, be some very heavy 
buying done, in view of the increased crude iron 
output in the south; whether prices will retain 
their firmness is another thing. During the past 
three months a large amount of business has been 

laced with the car builders, and bar iron manu- 
sora have been quite busy in securing heavy 
orders; but not one-half of the business that was 
to have been placed has been booked. The 
reason assigned by some railroad managers is, 
that while traffic is increasing, net earnings are 
falling off, and that it is necessary to practice the 
highest degree of economy, under the unfavour- 
able circumstances. Importers have received 
orders to-day for large lots of billets, and it is 
probable that the large business done last week 
will be duplicated this week. American bridge 
huilders are in hopes of having all the bridge 
work ny 4 can do during the coming winter 
months; but there are a good many managers 
who decline to place orders on account of dimin- 
ished net earnings. 

The coal trade continues in an excellent condi- 
tion. The output of the regions will foot up from 
800,000 to 900,000 tons per week in the anthracite 
regions, and in the bituminous mines throughout 
the country the production this year will average 
about 10 per cent. in excess of last year. The 
excess has been distributed among the masses of 
small manufacturers who have started up since 
January Ist. Thousands of little concerns have 
started in the Ohio and Mississippi Valleys, where 
Jand is cheap, rents lower, and freights to market 
lower. There is a general tendency among manu- 
facturers to move nearer to their markets, and 
this has stimulated a good deal of manufacturing 
in the west. The discovery of valuable coal 
deposits assists in this tendency. During the 
past few months all of our mining properties are 
paying good dividends, The Idaho Gold Quartz 
—, has paid up to 333,000 dols. this year. 
The Jay Gould Mining Company, of Montana, has 
paid 196,000 dols. this year; the States Mining 
Company, of Dakota, 275,000 dols. this year, 








NEW COMPANIES, 


THE following companies have just been regis- 

tered :— 

Antofagasta (Chili) and Bolivia Railway Com- 
pany, Limited. 

This company was registered on the 27th ult., 
with a capital of £1,450,000, in £100 shares, to 
enter into two agreements with the Compania 
Huanchaca de Bolivia, and to acquire and con- 
struct railways, tramways, lines of telegraph, and 
other means of transport and communication in 
Chili and Bolivia. The subscribers are :— 

Shares. 
M. Concha Toro, Santiago, barrister mes 
E. M. Underdown, Q.C., Temple .. .. .. 
Sir L. Griffin, K.C.8.1., 9, St. James's-street 
R. H. Glyn, 88, London Wall, merchant .. 
William May, Caversham, Reading, solicitor 
C. W. Forde, 252, Cornwall-road, W. .. .. 
W. A. Pittman, 7, St. Helen’s-gardens, W. .. 

The number of directors is not to be less than 
three, nor more than six; qualification, £500 
share capital; the subscribers are to appoint the 
first; remuneration, £2000 per annum, to be 
divided as they may determine. 


oreo rer t) 


Brin’s Metals Syndicate, Limited. 


This company was registered on the 27th ult., 
with a capital of £100,000, divided into 9980 
ordinary shares of £10 each, and 200 B shares of 
£1 each, to purchase from Arthur Brin and Leon 
Quentin Brin certain iaventions, discoveries, or 
processes referred to in an unregistered agree- 
ment, The B shares are to confer the right to 
20 per cent. of the annual net profits available 
for dividend, The subscribers are;— 

Leon Que « - 
lee Be om ¥ stipe 

Arthur Brin, C.E., 9. College-street, Lambeth 

J. Browne Martin, Victoria Mansions, S.W...  .. 

Latimer Clark, C.E., 6, Westminster-chambers .. 

Colonel G. W. Adoiphus FitzGeorge, 39, Rosary- 
gardens, South Kensington .. .. .. .. .. 

Sir John Robert Heron Maxwell, Bart,, 82, 

I ca Mx ok) ue. Ae 0d 06, 00 
Frederick Wicks, 1, Cheyne-gardens, Chelsea, 

mewspaper proprietor .. .. 6. se ee we 

The number of directors is not to be less than 
three, nor more than nine; the subscribers are to 


et 





appoint the first. The company in general meet- 
ing will determine remuneration. Registered 
office, 2, Victoria Mansions, Westminster. 


Mining and General Electric Lamp Company, 
Limited, 

This company was registered on the 24th ult., 
with a capital of £100,000, in shares of £1 each, 
to adopt and carry into effect an agreement dated 
24th November, 1888, and made between the 
New Portable Electric Lamp and Power Syndi- 
cate Company, Limited, of the one part, and this 
company of the other part; to acquire certain 
letters patent relating to the use of electricity in 
safety lamps for mining and other purposes, The 
subscribers are :— 

Shares. 
Frank H. Sumner, 17, Queen Anne’s-gate, West- 


: Sa 46) as ae Ae oe kee, oe 1 
Benjamin Nicholson, The Torrs, South Norwood 

ark, 8.E.,bankdirector .. .. .. «. «- 1 
—- E. Wood, 16, Matham-grove, East Dulwich, 
Henry W. Roach, 33, Warlingham-road, Goose- 


ONS) ie Snare S <I ie aaa ae aay a 
G. C. Holman, 104, Fort-road, Bermondsey, 8.E. 
E. W. Francis, 38, Kimberley-road, Clapham 

Rise, 8.W., shorthand writer.. .. .. .. .. 
H. A. Harrison, 90, Royal-road, Kennington 

ES 45:68) oe, Ch a ae sh ee os 

There are not to be less than three nor more 
than seven directors; qualification, 500 shares, 
The first directors are the Earl of Crawford, H. 
Story Maskelyne, M.P., the Hon. Reginald 
Brougham, J. Y. Stephen, Dr, Frankland, and 
Dillwyn Parrish, M.P. The remuneration to the 
directors for their services is to be the sum of 
£2000 per annum, to be divided amongst them as 
they may determine. 


Embroidery Machine Company, Limited. 


Upon terms of an agreement of the 22nd ult., 
this company proposes to purchase from E. B. 
Hovey, of Angel-street, Shetfield, cabinet maker, 
the following letters patent:—No. 1094 (1886), 
‘‘An improved embroidery attachment for lock- 
stitch sewing machines ;” No. 7254 (1886), ‘‘Im- 
provements in embroidery apparatus or double- 
quilting stitch sewing machines ;” No. 1682 (1887), 
‘‘Improvements in embroidery apparatus.” It 
was registered on the 30th ult., with a capital of 
£25,000, in £1 shares. The purchase considera- 
tion is £8000 cash and £4000 in fully-paid shares. 
The subscribers are :— 


a 


1 
1 


Shares. 
*J. B. Guthrie, 70 and 71, Bishopsgate-street, 
a a rea 
*H. Wheeler, L.R.C.P., Craigholm, Upper Clapton 
C. H. Nevill, Mansion House-chambers, chartered 
Co ee ee ee ee eee 
W. T. Lotz, 66, Queen-street, E.C., merchant 
W. J. Winstanley, 33, Gracechurch-street, soli- 
Ac ae Me! oe) 06; ae) oe. ee. Seebicd 1 
H. Abbott, 59, Breakspeare-road, 8.E., merchant 1 
be M. Williams, 165, Queen Victoria-street, secre- 
Mss bate 1h we 6 in 


ee 


° “0 ¢ F 1 
The number of directors is not to be less than 
four, nor more than seven; qualification, fifty 
shares; the first are the subscribers denoted by 
an asterisk, and E. B. Hovey and F, R. Roberts, 
18, Finch-lane, who will join the board after allot- 
ment; minimum remuneration, £1 1s. to each 
director for every meeting attended. Registered 
office, 33, Gracechurch-street. 





Henry Sharp, Jones, and Company, Limited. 


This is the conversion to a company of the busi- 
ness of stoneware, pipe, and concrete tube manu- 
facturers carried on by Henry Sharp, under style 
of Henry Sharp, Jones, and Co., at the Bourne 
Valley Works, near Poole, Dorset. It was regis- 
tered on the 29th ult., with a capital of £50,000, 
in £5 shares, whereof 5000 are 7 per cent. prefer- 
ence shares, The subscribers are: - 

Shares. 

Henry Sharp, Bournemouth, manufacturer... .. 1 
J. H. Scott, Broadway-chambers, Westminster, 
engineer A eS Err ee ae 
Sidney Sharp, Connaught Mansions, Westminster, 

GROCUIOOEE GNEIOEE ns) ae cs 00) oe 0c 0 
Charles Sharp, Redhill, barrister a 
D. M. Fox, C.E., Birkdale, Bournemouth .. .. 
E. H. Burton, Branksome Park, Bournemouth, 

SE sic ihe, eee” gh? ae da ala ee 1 
J. Howard Shaw, C.E., Bournemouth .. .. .. 1 

The number of directors is not to be less than 
three, nor more than five; qualification, £250 in 
shares. The remuneration is not to be less than 
£400 per annum, 


ee 





Automatic Ticket Issuing and Registering 
Company, Limited. 

This company was registered on the 30th ult., 
with a capital of £20,000, in £1 shares, to acquire 
from Daniel O’Sullivan the patent rights No, 
11,646, dated August 27th, 1987, for the United 
Kingdom, for an improved ticket issuing and 
registering apparatus, The first subscribers 
are :— 

Shares. 
Joseph Grant, 72, Bishopsgate-street, London, 

E.C., accountant Oe Oe aa ee ee 1 
E. George, C.E., 20, a. Holborn, London, W.C. 1 
P. O'Halloran, 20, High Holborn, London, W.C., 

patent agent ah Oa, Se ON, 50 Mad wa we 
F. Grant, 72, Bisho te-street, London, E.C., 

chartered accountan ce ae, Sa. am 46. os 
— Wood-lane, Highgate, N., manufac- 

RS OS Sere 
G. A. Hughes, 101, Bishopsgate-street, London, 

E.C., commissionagent .. .. .. «2 «s. os 
R. A. Burnell, 101, Bishopsgate-street, London, 

E.C., commission merchant.. .. .. .. .. 

The directors are to be appointed by the sub- 
scribers, any shareholder being eligible. 


— to 


Cranleigh Brick and Terra Cotta Company, 

imited. 

This company was registered on the 27th ult., 
with a capital of £15,000, in £1 shares, to acquire 
certain freehold land situate near Cranleigh, 
Sussex, with buildings, kilns, &c., and to carry on 
business as manufacturers of bricks, pottery, tiles. 
and artificial stone. The subscribers are :— 

8 


ares 
W. Parkins, 46, Hemstall-road, N.W., cashier 1 
A, P. Mitchell, 89, St. Peter’s-street, N., clerk .. 1 
W. > cee 10, Fransfield-grove, Sydenham, 

cler' oe re a ee ee ee ee a 
R. Thicknesse, 1, Stone-buildings, Lincoln's Inn, 

WSs 04: 86-00, sa. 5d me 60 1 
H. Fox, Cheam, Surrey, solicitor .. .. .. 1 
T. H. Robinson, 83, Baxter-road, N., clerk .. .. 1 
A, L, Flint, 6, Cologne-road, Claph Junction 1 


Registered without special articles, 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 


*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


22nd November, 1888. 

16,993. Lock-nuts, W. Chattaway, Birmingham. 

16,994, Ciuar Cutter, J. D. Grant, London. 

16,995. Poacuine Eoos, H. J. Wilson, London. 

16,996. Pressinc or Conpensinc Provisions, G. C. 
Dymond.—{J. Peyer, Austria.) 

16,997. Percussion Caps or Fuses, H. M. Chapman, 
London. 

16,998. ORDER and Memoranpum Books, &c., 8. J. 
McGeorge, Liverpool. 

16,999. MiLK Cans, J. Emmett, Dulwich. 

17,000. MiLk Cans, J. Emmett, Dulwich. 

17,001, Toy, A. B. Pickard, Streatham. 

—_ Fiurp for Prioary Bartrerixs, T. Coad, 


mdon. 
17,003. PorrasLe Copyina Press, A. Erdinann, 
mdon. 

17,004. CoLLapsisLe Boxes and Furniture, F. del 
Riego, London. 

17,005. Ittusion Apparatus, A. E, Cockman and G. de 
Melven, London. 

17,006. Utttisinc CompREsSED Arr, V. Popp, London. 

17,007. SHow1nc Toy Ficures, H. Hook, London. 

17,008. Dynamo Macuines, F. V. Schiddt, London. 

17,009. Cramps or Vices for HoLpino Picture FRAMEs, 
J. Wicks, London. 

17,010. SHorTHAND Writine to be done by TyPE- 
WRITING Macuings, F, Childerstone, London. 

17,011. Merat Casks or Barrets, A. C. Moore, 
London. 

17,012. Supsectinc PuLVERULENT Mareriats to the 
Action of Gases, R. Hasenclever, London. 

17,018. ELectric Meters, C. Watson, London. 

17,014. Bast Pires of Locomotive Enarnes, C. Adams 
and G. Macallan, London. 

17,015. Canryinec Suips’ Boats, A. C. Hattatt, London. 


23rd November, 1888. 


17,016. CaLORINE-ACID-SALINE-CHLORINATION PROCESS, 
J. Baxeres, London, 

17,017. Apvertisinc Apparatus, J. G. Lorrain, 
London. 

17,018. Maxine of Mat, A. Gough, jun., London. 

17,019. Picker Straps of Power Looms, I. Sowden, 
Bradford. 

17,020. TreEatMeENT of Coa, F. V. Hadlow, Buxted. 

17,021. Beetiine Fasrics, A. J. M. Logan, Glasgow. 

17,022. SypHON-FLUSHING CISTERNS, J. Howie, Glasgow. 

17,023. Stanps for DutcH Ovens, G. H. Bruce, Bir- 
mingham. 

17,024. Neepie, &c., Cases, W. C. Vale, Birmingham. 

17,025. Jacquarp Harness, E. Ramsden, Halifax. 

17,026. Sprnninc Woo ten and other Yarns, A. Gold- 
thorp, Wakefield. 

17,027. Exprosive, J. G. A. Kitchen, St. Helen’s. 

17,028. Drain Cock for Stream Encine Cyinpers, R. 
W. Fieldwick and G. F. Harvey, Manchester. 

17,029. Moutpinc Emery Carp GRINDING SURFACES, 
J. 8. Dronsfield, Manchester. 

17,030. Tips for Boot Laces, T. Birnbaum, London. 

17,031. Fitter Presses, S. H. Johnson and C, C. 
Hutchinson, Stratford. 

17,032. WxeeLep Firrincs for Sxirs, F. Hudson, 
Manchester. 

17,033. MeasuRING the Fiow of Liquips, C. McKenny, 
Dublin. 

17,034. Dotiies used in Wasninc CvoTues, W. Verity 
and J. Shuttleworth, Keighley. 

17,035. Monry, &c., Boxes, J. W. Ingram, Birming- 


ham. 

17,036. Fisu Jornts, F. C. Winby and W. Strickland, 
London. 

17,037. SutpHate of Ammonia, F. Joaquin, R. Carulla, 
and E. M. Glover, Derby. 

17,038. SeLF-actiInc TRAMWAY Pornt Suirrer, A. J. 
Guest, mdon. 

17,039. Furnace Door, J. Waters, Glasgow. 

17,040. Boor and SHoe Protectors, J. Bulman, Liver- 


pool. 

17,041, Type-writinc Macutnes, F. Myers, Liverpool. 

17,042. Compositions for Distnrectina, G. R. Tweedie, 
Live 1, 

17,043. Roonaan or Suart Srnx1no, L, B. Atkinson, 
F. Mori, and F, Walker, London. 

17,044. Gas-BuRNERS, W. Taylor, Liverpool. 

17,045. Boots, H. G. Harris, Liverpool. 

17,046. Screw PRoPELLERS for NAVIGABLE VESSELS, G. 
C. Parini, Liverpool. 

17,047. Communicatine the Name of Stations to Pas- 
SENGERS, orridge, London. 

17,048. SicnaLLinc Apparatus for Mines, &c, C. 
Parkin, London. 

17,049. PLumMBERs’ SHAavE Hooks, T. Mattock, Sheffield. 

17,050. Twistine Spreat Cutters, H. Smith, Sheffield. 

17,051. Friction CLutcues, J. H. Shorrock, London. 

17,052. Cap or CowL, J. Laming, London. 

17,053. Securrne Supports for Pictures, B. Bloomer, 
London. 

17,054. FrrE-LIGHTER, J. Bewick, London. 

17,055. Mourupreces of Tosacco-pipes, M. J. Lansdell, 


ndon. 
17,056. Funnets for Steam Borvers, B. L. Guinness, 


mdon. 
17,057. Lapy’s Bett and Pap, R. D. Gibbs and J. 
Cuxson, London. 
17,058. Workinc OvuTsipE Winpow Buinps, J. W. Felts, 
Potton. 
17,059. Wirspow or Sash Fastener, J. M. Brockie, 
Carmarthen. 
17,060. Manvracrure of ArtiriciaL Ivory, F. C. 
Danvers, Ealing. 
SS ANGLE Bars, &c., L. Richards, 
ndon. 
17,062. Mov.p1nos for Encrneers’ Patrerns, T. Birn- 
um, London. 
17,063. Spray-rropucine AppaRatvs, H. A. B. Huguet, 
London. 
17,064. Hat Ventitator and Lininc, G. H. Cole, 
Lo 


mdon. 

17,065. Fastener for SHanx Buttons, F. E. Hollyer, 
Brentford. 

17,066. Switcnpack Rariways, T. and T. G. Barlow- 
Massicks, London. 

17,067. SepaRatinG Mera from Motten S1aa, H. H. 

ke.—(0. B. Peck, United States.) 

17,068. SEPARATING MetAL from MoLrTeN Siac, H. H. 
Lake.—{(0. B. Peck, United States.) 

17,069. DesuLPHuRISATION of Ores, H. H. Lake.—(0. 
B. Peck, United States ) 

17,070. Hypravic and other Pressgs, A. C. Ponton, 
London, 

17,071. Rerriceratinc Macuings, F. B. Hill and J. 
Sinclair, London, 

17,072. Destroyinc Noxious Gases, &c., H. H. Lea, 
Lond 

17,078. 


17 


on. 

Corp Fasteninc for Buinps, &c., E. Tonks, 
on. 

poe ArtiriciAL Licntinc, W. B. G. Bennett, 


17,075. ParaoxyBenzoic Acip, J. Y. Johnson.—(F. von 
Heyden, Germany.) 

17,076. Sewine Macuines, J. Y. Johnson.—(The Wili- 
cox and Gibbs Sewing Machine Company, United States.) 

17,077. Sewrnc Macurysgs, H. Brinsmade, London. 

17,078, Writing Pen Exrractors, W. F. Stanley, 


mdon. 
17,079. ComBrneD RosE and Jet TeRMINALs for Hose 
1PEs, C. Darrah, London. 
17,080. Fittine and Corkine Bortzes, D. Wickham, 
London, 
17,081. Lamr or CanpLe Frames, T. Pease, London. 





17,082. Maxine Grass Ficures, &c., J. Armstrong, 
London. 


24th November, 1888. 
17,083. WatcH Penpant SwiveL, R. G. H. Tomson, 


rmston. 

17,084. ComprnaTION TaBLe, W. P. Campbell-Everden, 
E. Taylor, and J. Aylward, London. 

17,085. Hor-air Enoines, A. Fehlen, London. 

17,086. HorsesHors, J. Heywood and J. Leacham, 
Accrington. 

17,087. Garment Strays, G. C. Dymond.—(7he Detroit 
Stay Company, United States.) 

17,088. ReouLtatina Water, &c., C. L., jun., and I. 
Braithwaite, Liverpool. 

17,089. Curtains for Doors, &c., H. Garland and J. 
Evans, Liverpool. 

17,090. TypE-wkiTInG Macuines, G. C. Dymond.—(4. 
von Brandis, United States.) 

17,091. Recisrer Doors, C. H. Perrot, A. Habershon, 
and G. H. Boardman, Rotherham. 

17,092. PerroLeom Burner and Apparatus, J. Roots, 
London. 

17,003, Stipe-vaLve Appiiances, E. A, Slade, South 
Shields. b 

17,094. Dyeinc Materia, &., C. F. X. Noroy, 
London. 

17,095. Tap or Cock, J. Robinson and W. Murray, 


Penryn. 

17,096. Terry Fasrics, F, Leake, Manchester. 

17,097. Heatinc WaTeR by means of Gas, W. E. 
Parkes, Birmingham. 

17,098. Nut-Locks, T. W. Willis and J. Tuxford, Shef- 
field. 


17,099. Fire-escare, J. Jewell, Bristol. 

17,100. Mope.uine in Revier in Metat, &c., J. and F. 
Elliott, London. 

17,101. Lusricatinc Enoine Crank Pins, J. Pease, 


17,102. ConstRUCTION of Gas Propucers, G. Scott, 


gow. 

17,103. Looms, J. Sellers, Halifax. 

17,104. AppaRatTus for Makina Butter, W. H. Wells, 
Evershot. 

17,105. Geartne for CentriruGat Macarnes, J. Laid- 
law, Glasgow. 

17,106. OstarninG Metats from Ores, H. Aitken, 
Glasgow. 

17,107. Securina the Pickinc Srrar in Looms, H. 
Pearson, Halifax. 

a a Lime CyLinper or Disc, G. Heeley, 

effiel 

17,109. Fotpinc Berrus, I. Chorlton and G. L. Scott, 
Manchester. 

17,110. Foc SicNaLiine for Raitways, A. M. Malloch 
Glasgow. 

17,111. Pais, M. Fox, London. 

17,112. CompresseD Air EnoineEs, &c., C. Wells, 
London. 

17,113. Srup Button, A. E. C. May, Birmingham. 

17,114. Time Taste for Ratiways, C. R, Park, North 
Shields. 

17,115. Lares for MAKING Screws, C. Bennett and E. 

. Ravet, London. 

17,116. TactiomeTer, R. Kann, London. 

17,117. Fastentncs for Winpow Sasues, F. W. and E. 
Cornish, London. 

17,118. Comprsep GLove and Purse, J. H. Smith, 
London. 

17,119. Suirts, F. Hayes, London. 

17,120. Mope of Makino Street Castinos, J. D. Ellis, 
Sheffiel 


17,121. Warmine Raitway Veuicues, J. A. F. Aspinall, 
London. 

17,122. Corkine Borties, W. Saxton, London. 

17,123. ReeguLatinc Ciocks, C. A. Mayrhofer, London. 

17,124. PotisHinc Tuses, W. R. Comings, London. 

17,125. Stanps for Exuipitine Pires, F. Mcllvenna, 

mdon. 

17,126. Dryinc Tea-Lear, H. Thompson, London. 

17,127. Conveyine of ELectRIcALLY CHARGED W1REs, 
D. Y. Cliff, London. 

17,128. Emprorperinc Macutnes, E. and R, Cornely, 
London. 

17,129. Prepartne Grain, H. Hart and F. C. Hawtin, 
London. 

17,130. Toy Eac, W. Purchase, London. 

17,131. Recisterine Tme, J. Burch, London. 

17,132. Suspenpine of Trousers, R. Haddan.—{/. L. 
Weskopy, Germany.) 

17,133. Meat Cutters, O. D. Woodruff, London. 

17,184. Cash RecisTer and Inpicator, J. R. Ward, 


17,135. Rives for Bay Comrorters, T. E. Marriott, 


ndon. 

17,186. Appinc Macuixeg, D. E. Felt and R. T=2rrant, 
London. 

17,137. Bau &c., VaALves, O. Elphick, London. 

17,138. Proputsion of Sxies, R. Hamilton and J. 
Walker, London. 

17,139. Scorntnc Boarp for Foorsaty, W. C. Hardy, 
Huddersfield. 

17,140. Srenciz Printina Frames, G. H. Davis, 

ashington. 

17,141. PROPELLING MECHANICAL Ficurgs, W. H. Lilly, 
Leytonstone. 

17,142. Firg Escape Lapper, J. C. Fell.—( Messrs. 
Hassel and Tendt, Denmark.) 


26th November, 1888. 


17,143. Drivine Gear of Wasnine Macuiyes, F. C. J. 
Burrell, London. 

17,144. Meratuic Packrne, 8. Banner, Sunderland. 

17,145. Inxstanps, R. J. Dawson, Sheffield. 

17,146. Drivine Tricyc.es, C. Phillips, Swavesly, near 
St. Ives. 

7. No application. Documents numbered in 


error. 

17,148. Feep-waTER Heaters, J. Shaw and R, Alex- 
ander, Newcastle-on-Tyne. 

17,149. Workmen’s Can Appiiance, D. McDonald, 
Glasgow. 

17,150. Burrons, 8. J. Hill, Bristol. 

17,151. Writinc Pen INK-FEEDERS, J. Harrison, near 
Stamford. 

17,152. Se_r-actinc Brakss for Venic.es, W. Banning, 
Birmingham. 

17,153. Wacon Couper, R. Smalley, T. Duerden, and 
W. H. Marsden, Brinscall. 

17,154. Speep in Mutripuication, &c., J. McGuirl, 
Ardrossan. 

17,155. ELectricat Spring Switcues, E. W. Lancaster, 
Birmingham, 

17,156, Auromatic Feep-waTER Heater, J. Whittle, 
Manchester. 

17,157. Supptyixc Stimu.ants to Piants, A. Booty, 
London. 

17,158. Ketrues, P. Gill, Liverpool. 

17,159. Macazines for Fire - ARMs, 
London. 

17,160. Box Macazine for Repeatinc Frre-arms, A. 
Lindner, London. 

17,161. Saurrte Tonouses, J. Haddock and J. Had- 
dock, Manchester. 

17,162. Securine Pins to Broocues, M. H. Tilley, 
Birmingham. 

17,163. Exectricat Switcues, F. L. Rawson and W. 
White, London. 

17,164. GENTLEMEN’s LineN CoLiars, T. Harvey, 
London, 

17,165. PorTaBLe Hospitat Bepsteaps, E. R, Billing- 
ton, Liverpool. 

17,166. Pass—ENGER RecorpDerR, W. Sutherland and J. 
Battersby, London. 

17,167. Gas and Perroteum Enoines, E. Korting, 
London. 

17,168. Steam VeEssELs, E. J. Agar, Wallend. 

17,169. Arn Fitters, D. Grove, London. 

17,170. Money Tit, J. Bugg, London. 

17,171. Sarety Stop-rin for Lamp Wicks, F. J. Brown, 
Swanscombe. 

17,172. Castors for Manctinc Macuines, H. Newby, 
West Bromwich. 


A. Lindner, 
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17,1738. Travetters’ Sampce Cases, W. P. Burton, 


London. ¢ 

17,174. Lirrs, &c., H. C. Walker and R. F. Carey, 
London. 

17,175. Watcnes, W. Ehrhardt, London. 

17.176. Oxstaintsc Licat and Heat, R. Nicholls, 


London. 

17,177. Hanpies for Disn-covers, A. N. Hopkins, 
London. 

17,178. Ececrric Morors, W. M. Mordey, London. 






9. Inx-por for Traveviters, &c., A. R. Terry, 


London. 
17,180. Maxine Bianks for Epcr Toots, G. Stahl, 
London. 
17,181. Erasers or CLEANERS, J. Martin and C. J. 
Bagley, London. 
7,182. Wueews of Venicies, J. Arnott, London. 
17,183. Propucine SuLpuur from HyDROGEN SULPHIDE, 
J. B. Thompson, London. 
17,184. Secr-extineuisuine Or Lamps, F. J. Allison, 
London. 
17,185. Manuracture of Gun Barre zs, M. Orval, fils, 
mdon. 
17,186. Warer-cLoset Basins, &c., W. R. Maguire, 
London. 
17,187. Bags or Enve.ores for Seeps, J. Tomlinson, 
London. 
17,188 Boxes for Cottapsts_e Tusss, H. C. Sanders, 
London. 
= Crusainc Macuines, C. K. Mills.—(C. Morel, 
"rance.) 
17,190. Apparatus for MeasuninG Heaps, H. L. John- 
son, London. 
17,191. Price Fasrics, R. H. Lendrum and D. Dytch, 
London 
17,192. Percussion Fuses, T. Nordenfelt, London. 
17,193. Parapet Mountines for Guns, R. H. Tookey, 
London. 
7,194. OrwamMentTaTion of Merauts, J. W. King, 
London. 
17,195. Mincrnc or GRANULATING Greaves, J. Mayes, 
London. 
17,196 Pkorectinc the Feet of Horsgs, J. Caillet, 
London. 
17,197. Macazine Frre-arms, 8. and K. Krnka, 


London. 

17,198. Paotocrapsic Suutrers, Perken, Son, and 
Raymont, and W. Pead, London. 

27th November, 1888, 
17,199. Om Lamp Burners, 8. Gower and G. Thomson, 
ndon. 

17,200. Automatic De.ivery of Goons, &c., J. R. 
Mally, London. 

17,201. Reveastnc Suarts of Ventcues, F. G. A. Raim- 
moser and H. Gericke, London. 

17,202. Boxes for Carryinc Pivusues, &c., G. Jacobiny, 
London. 

17,203. Sewinc Macuines, D. Henry and W. Miller, 
London. 

17,204. Recutation Jet for Gas, H. A. Price and H. 
C. Turner, London. 

17,205. Rart Cuarrs, L. P. Conrad, London. 

17,206. Secr-apsustinc Beartnos, J. A. Freeman and 
D. Donald, Penryn. 

17,207. Exvetore Opener, H. E. Hudson and H. C. 
Hartnell, Dublin. 

17,208. Gurprc Sars of Vesseis, G. L. Watson and J. 
Thom, Glasgow. 

17,209. ADveRTIsING on Epces of Books, A. M. Cole, 
Cork. 

17,210. Maxine Curtep Yarns, T. Norton and F. 
Hinchcliffe, Leeds. 

17,211. Sprsxtnc Tops and other Toys, H. Y. Dickin- 
son, London. 

17,212. Expuosives, J. Sayers, Gl: Ww. 

17,213. Geomerricat Case, J. Platt, Burslem. 

17,214. Stampinc Trape Marks, W. C. and A. A. 
Haigh, Manchester. 

17,215. Wrypow or Sash Fastener, A. Richardson, 
Mansfield. 

17,216. Compounp Steam Enornes, E. B. Benham, 
Providence, U.S. 

Ss SigNaL Apparatus Copss, &c., J. Wall, Liver- 


poo! 

17,218. Saretry Packine for Ammunition, G. Hook- 
ham, Birmingham. 

17,219. Rotter Burxp Furniture, A. Clarke, Bir- 
min; % 

17,220. VecEeTasBLe Disa, P. Jones, Dublin. 

17,221. Suspenpinc Weicrts, W. Barnes and J. A. 
Wright, London. 

17,222. Evecrric Lamps, L. Paget, London. 

17,223. Execrric Seconpary Batrerigs, L. Paget, 
London. 

17,224. ELecTRICALLY PRoPELLING TRAMWAY VEHICLES, 
L. Paget, London. 

17,225. Generation of Execrricity, &c., L. Paget, 
London. 

17,226. ALImeNTaRY ComPpounp, H. T. Champney, 


ndon. 
17,227. Removiye Merauiic Particites from PaPer 
Pour, H. H. Lake.—{C. H. Atkins, United States.) 
17,228. Repgatinc Frre-arms, W. R. Miller, London. 
17,229. Rotatinc Screw Taps, H. H. Lake.—{S. D. 
Leland, G. 8. Lewis, and F, E. Fay, United States.) 
17,230. DisPLayinc ADVERTISEMENTS, W. J. J. Booty, 
London. 

. Gyratory CrusHer, G. Daughters and M. 
Bailey, London. 

17,232. Fasteners for Bexts, T. J. Carr, Barnsley. 

— a for Boxes, W. Brierley.—(J. Werder, 
FETMaAnyY. 

17,234. Pianos, J. Nuttall, Manchester. 

17,235. ARTIFICIAL TEETH, I. E. Clifford, London, 

17,236. Rartway Crossinos, G. C. Dymond.—{(B. B. 
Morgan, United States.) 

17,237. CLEanstnc Corton Waste, J. H. Williams and 
M. W. Hydes, Liverpool. 

17,238. Dry Pires, G. C. Dymond.—(L. Moorthamers, 
Belgium.) 

17,239. Horizontat Grinpinc MI:xs, F. W. Follows, 
Manchester. . 

17,240. Weicuinc Macutves, A. W. Hosking, Man- 
chester. 

17.241. Batt-room Appiiance, D. D. Macpherson, 
Manchester. 

17,242. Paper Boxes, H. J. Allison._(J. R. Stout, 
United States.) 

17,243. Penpants for Watcues, &c., L. G. Jackson, 
Birmingham. 

17.244. Stoppers for Borrtues, E. L. Blake and J. Wild, 
London. 

17,245. PERPETUAL Motion, G. E. Harrop, London. 

<> ~geeees Latcres and Locks, J. Maynard, 

mdon. 

17,247. Hot-water WARMING and Heatinc Stoves, L. 
A. Scott, Woodbridge. 

17,248. Bracket, A. F. W. Velltre, Maybury. 

17,249. Evecrric Meters, F. Teague, London. 

17,250. Frre-Escares and Lappers, T. B. Edwards, 
London. 

17,251. Ficrration or Srramninc of Sewace, W. V. 
Graham, London. 

17,252. ScrEw-stoprers for Botries, T. E. Harper, 





South Weald. 
17,253. Mowey-Boxes, H. C. Braun, London. 
17,254. ADVERTISEMENTS upon LUCIFER MATCH-BOXES, 
P. Murray, London. 
17,255. ADVERTISEMENT TaBLeTs, J. O. C. Phillips, 
London. 
17,256. MeTaLiic Bepsteaps, W. J. and F. A. Chatwin, 
ondon. 
—_—. CoLourinc PortLanp Cement, W. Cussans, 
maon. 
17,258. Mecnanicat Toys, W. Britain, London. 
17,259. Desiocatine Tea Lear, B. Dickinson, London. 
17,260. Damprne Biortinc Paper, J. Nimmo, Glasgow. 
17,261. Tramways, W. Murray, G ° 
17,262. IwpLements for Eatinc with, J. H. Cross, 


ndon. 
17,263. BLeacnInG Parer Pup, E. M. H, Andreoli, 
ondon. 





17,264. Gas GeneraTinG Burners, E. Grube, London. 

17,265. Barres, &c., J. Y. Johnson.—(H. Reed and 
C. M. Lea, United States.) 

17,266. Automatic Macuings, T, H. and E W. Jones, 
London. 

17,267. ELecrricaALLy Propetuinc Tramway Cars, 

. H. Lake.—(J. Kames, United States.) 

17,268. Drivine Bevts, J. Caillet, London. 

17,269. Coattnc Iron Piates with Coprer, G. Prout 
and D. Murray, London. 

17,270. MANUFACTURE of STEEL, M. Graff, London. 

17,271. Dyeinc, &c., Woot, F. E. Anderson and 8. 
Hodgson, Londen. 

17,272. Preparine Tosacco for Maxine Cicars, J. E. 
Smith, A. M li . Lichtenstein, London. 





28th November, 1888. 
17,273. TurNina Leaves of Music, G. Schmiedbauer, 
anchester. 

17,274. Bicycves, &c., H. C. Tucker, Banbury. 

17,275. Universat SLEEVE Hover, D. Reed, Great 
Grimsby. 

17,276. Porrapte Gatvanic Batreries, W. J. §. 
Barber-Starkey, Manchester. 

17,277. Stoppers for Botries, &c., 8. Washington, 
Manchester. 

17,278. NeepLe TuHreaper, J. Darling, Glasgow. 

17,279. Traction Enoine Curmyeys, W. Arnold, Skel- 
mersdale. 

17,280. Firtryc Canpves to their Sockets, 8. A. Witt- 
mann, London. 

17,281. Muttiepte Cytinper Enornes, H. J. H. King, 
near Stroud. 

17,282. ExtrncuisHinc Mecuaniso for O11 Lamps, F. R. 
Baker, Birmingham. 

17,283. ORNAMENTAL Fasrics, F. H. Bowman, Man- 
chester. 

17,284. BurNisHING or PotisHinc Bossrns, W. and D. 

ee, Glasgow. 

17,285. Surve or Bune for Casks, C. Wayte, Epsom. 
17,286. Heatrinc by means of Steam below Armo- 
SPHERIC PressurE, J. B. Habershon, Rotherham. 

17,287. Rance Friypina, W. P. Lynam, London. 
17,288. Art Decoration of Recister Grates, C. 
Lindsay, Glasgow. 
7,289. Gearinc for Etecrric Tram-cars, H. W. 
Houlden, Doncaster. 
17,290. Wrspow Buinp Apparatus, 8. E. Howell, 
Sheffield. 
— Po.isninc Powper for Merats, J. E. Storer, 
e b 
17,292. Spray Pumps, F. Bosshardt.—(The Soci¢té 
Duvaldestin et Cie., France.) 
17,298. Steam Trap or Se.F-actine Tap, J. Gullery, 
Belfast. 
17,294. Conrrotiinc the Freep of Grist, R. H. 
Beamish, Bristol. 
17,295. Rotary Wes Printinc Macuings, G. A. Wilson, 
Liverpool. 
17,296. SpaNNER or WRENcH with Oi. Can CoMBINED, 
. Barnes and J. B. Bromley, Birmingham. 
17,297. TarasHinc Macuines, D. Tenney, Lincoln. 
17,298. Time Suutters for PaorocraPHic PURPOSES, 
G. 8. Grimston, London. 
17,299. Stream, &c., Enornes, A. Morton, Glasgow. 
17,300. SauTTLEs for Looms in Wravinc, H. Ingham 
and J. Wilkinson, Bradford. 
17,301. Automatic ApvertTistnc Mepivum, J. Williams 
and J. T. Milnes, Rochdale. 
17,302. Suppryinc Hot and CoLtp Water, W. H. 
Jenkins, Leamington. 
17,303. TorteT Apparatus, T. A. Ford and J. Long- 
worth, London. 
17,304. Fett, J. Holden and J. R. Jepson, London. 
17,305. Sash Fasteners, J. Haywood and J. Hunt, 
Birmingham. 
17,306. SLusBinc and Rovinc Frames, W. Tatham, 
London. 
17,307. Se_r-cLostnc Draw-orr Tar, J. Inchley, Bir- 
mingham. 
17,303. Sawine Stone, J. Pickover, Lancashire. 
17,309. ADVERTISING APPARATUS, J. Money, London. 
17,310. Cueckine the Receipt of Money, J.M. Black, 
London, 
17,311. Maxine Inpia-RuBBeER Mats, A. J. Kent, 
London. 
17,312. Fiprovs Piasterrmnc Work, &c., R. Warwick, 
Plaistow. 
17,313. Inpicatine Stations, &c., in Txarns, J. Find- 
lay, Glasgow. 
17,314. ConvertTiBLe Cairn Bepsteap, J. Hubbert, 


London. 

17,315. WHeets for Trams, T. E. Halford and J. Bat- 
tams, Chiswick. 

17,316. Toy Bicycte Hoor, F. B. Hill and W. E. 
Hutchison, London. 

17,317. Briquerre Macutngs, F. H. G. H. Stockfieth, 
London. 

17,318. Stockines, J. and W. Hearth, J. Raven, and 
W. H. Willis, London. 

17,319. Fastenincs for Hotpinc Down Trovsers, J. 
McCubbin and J. Plant, Liverpool. 

17,320. Lips for Gum Bortves, &c., O. Tissier, Liver- 


pool. 

17,321. Watcu Protector, G. A. Raab, Liverpool. 

17,822. Automatic De.ivery of Goons, H. F. Studds, 
Tondon. 

17,323. Heavy Orpnance and Provectives, R. A. E. 
Scott, Greenwich. 

17,324. Apparatus for TreatinG Zinc, L. H. Cahaigne, 
London. 

—, Evecrricat Bett and Puss, A. W. Armstrong, 


on. 
17,326. ApapTaTion of Evecrricity, A. W. Armstrong, 
mdon. 
17,327. Expiostve Compounpns, A. V. Newton.—(A. 
Nobel, France.) 
7 PsotrocraPuic Cameras, H. J. Redding, Lon- 


on. 

17,329. Corrine Tuses, A. Kellar and A. J. Marquand, 
London. 

17,330. Locks, E. Wright, London. 

17,331. Suapinc &c., Hottow Bopies, W. Lorenz, 
London. 

17,332. CarTRipcEes for OrpNance, W. Lorenz, Lon- 


on. 

17,333. Rep Dye Srurrs,C. D. Abel.—(Actien Gesell- 
schaft fiir Anilin Fabrikation, Germany.) 

17,334. Wrencues, W. D. Bohm, London. 

17,335. BorLer Furnace SHELLS or Fives, W. Phillips, 
London. 

17,336. Manuracture of Zinc, &., G. M. Westman, 
London. 

17,387. Gas and Coxe, G. M. Westman, London. 

17,338. TreEaTMEeNT of CommerciaL ALconois, H. E. 
Sorel, London. 

17,339. Rerininc Sucar, A. Baumgarth, London. 

17,340. Evectro-pepositinc Ce.is, P. M. Justice.— 
(Z. L. Smith, United States.) 

17,341. Roastisc Mattep Grats or Szeps, A. Perry, 
London. 

17,342. Rotary Enornes, J. A. Radiquet, London. 

17,343. Motors, W. Schmidt, Berlin. 


29th November, 1888. 


17,844. Mecuanicat Toys, G. F. Lutticke, West 
Brighton. 

17,345. Automatic CHEeck Recorper, G. Mitchell, 
Manchester. 

17,346. Pararrin Lamp Burner, G. Wilson, Woolwich. 

17,347. Dyginc Woo..en and other Fasrics, J. W. 

nnister, London. 

17,348. Usmnc Crockery for Apvertisine, R. L. Bailes 
and E. W. Campbell, Sunderland. 

17,349. Wittgys for Carryinc Woot or Munoo, T. 
Hodgson and H. Scott, Yeadon. 

17,350. Cirppine Harr, T. Warsop, Nottingham. 

a  acaames a Sypuon in Cistern, R. Bocock, 


co) 
17,352. PAPER-FOLDING Macuings, L. Munro, Dingwall. 
ee, Seapee Fire and Po.ice ALARM, G. Durham, 


17,354. Borter Furnaces, J. Allan and E. 8, Dixon, 
South Shields, 





aot Impartine Motion to Swincs, J. L. Corbett, 

mdon, 

17,356. Urinisation of Power, J. Rettie, F. W. E. 
Gruggen, and H. J. Peachey, London, 

17,357. Biorrine Paps, R. W. Edwards, Dublin. 

17,358. Bicycies, A. Whitehouse, Birmingham. 

17,359. New Game, A. J. Altman, London. 

17,360. Formina the Cocs of Wuer.s, W. Ashton, 
Manchester. 

17,361. Swivet Courtine Hook, A. Breese, London. 

17,362. Heat Reoucator, C. W. Summerskill, Hockley 
Heath. 

17,363, Cement, J. and J. Hargreaves and T. Robin- 
son, Liverpool. 

ON Automatic Bott for DouBLe Doors, C. Young, 

mdon. 

17,865. Currina-up Greaves, J. Donaldson, Liverpool. 

17,866. Burninc Sea-weep, T. Parker and A. E, 
Robinson, Manchester. 

17,367. CHtoring, T. Parker and A. E. Robinson, 
Manchester. 

17,368. Siticon-Bronze, T. Parker and A. E, Robinson, 
Manchester. 

17,369. MONO-NITRO-NAPHTHALENE, T. Parker and A. 
E. Robinson, Manchester. 

17,370. Power Looms, J. Knowles, Blackburn. 

17,371. Horse-snoes, B. Watkins, Birmingham. 

17,372. Timper Sawine Macuings, G. Stephan, Lon- 
don. 

17,373. MaTertas for SMELTiING, R. Middleton. Leeds. 

“4 Sate of Topacco, D. J. Fleetwood, Birming- 
nam, 

17,375. Merauuic Boxgs, 8. Timings, Birmingham. 

17,376. Horse-sHors, G. H. Dudley, Birmingham. 

17,377. Lerrer Rack, E. Woods, London. 

17,378. Percu for Birps, A. Jacob, London. 

17,379. ManuractureE of Lint, J. E. 8. Thornhill and 
T. Forknall, Manchester. 

17,380. PuorocrapHic Cameras, &c., D, McNamara, 
Dublin. 

17,381. Aertat Apparatus for PLaces of AMUSEMENTS, 
F. I. Cattle, Liverpool. 

17,382. PLaninc Macuings, J. Crow, Glasgow. 

17,383. Heatinc Metats, R. B. Hansell. —(Z. &. Ries, 
United States.) 

17,384. Empossinc Articces, W. A., R., and A. Read, 
London. 

17,385. AUTOMATICALLY EXTINGUISHING PORTABLE 
Lamps, D. J. Thompson, ndon. 

17,386. Cigarettes, W. T. Crooke, London. 

17,887. Pitan Extension Stanps, F. R. Baker, 
Birmingham. 

17,388. SeLr-opentnc Envevopes, W. T. Hall, Durham. 

17,389. Metat and Rupser Sprinos, W. E. Carmont, 
London. 

17,390. Harr-curtinc Macuing, M. P. Baxter and L. 
D. 8. Cufflin, London. 

17,391. Stoprers for Botries, &c., T. W. Fenwick, 
London. 

17,392. Brrs for Horses, G. Fenner, London. 

17,393. Ro_ters for Printinc upon TexTILe FaBRics, 
W. J. Crighton, Manchester. 

17,394. ELecrric Lampnoupers, G. Binswanger and 
H. Hirst, London. : 
7,395. Lusricatine Apparatus, J. Durie, Glasgow. 
17,396. Spoot Frsisninc Macuiyery, J. P. Kerr, W. 
McCrossan, R. McCracken, and T. Law, Glasgow. 
17,397. Screw Nuts, J. Hampton and 8. Partridge, 
London. 

17,398. ScreEN for Cots, &c., E. 8. Twidale, London. 

17,399. Grixpine Oats, G. Sands, London, 

17,400. Pickiinc Meta Sueets, &c., G. C. Fricker, 
London. 

17,401. Taumpscrew Nutcracker, W. G. H. Rosen- 
berg, London. 

17,402. CoLourtne Matters, C. Dreyfus, London. 

17,403, CoLourinc Matrers, C. Dreyfus, London. 

17,404. Inkstanp, W. Brown, London. 

17,405. STRENGTHENING Woopen Boxes, P. Butler, 
Chiswick. 

17,406. TREATMENT of NicKEL and Cosa t, H. H. Lake. 
—(P. Manhes, United States.) 

17,407. Steam Generators, R. Tobin, London. 

17,408. Pepat Cranks of VeLocipepes, F. Southard, 
London. 

17,409. Merat Botts and Nuts, J. G. Crampton, 
London. 

17,410. Treatment of NickEt and Cosatt, H. H. Lake. 
—(P. Manhes, France.) 

17,411. Fire-escare Apparatus, G. Bray, London. 

17,412. Steam Boriers, H. H. Lake.—(Company Gerrerk- 
schast Schulz, Knaudt, Russia.) 

17,413. Iexrt1nc Apparatus for Gas Enoines, F. W. 
Crossley and F. H. Anderson, London. 

17,414. Stampino Letters, J. H. Hannay, London. 

17,415. Buiocks for BuiLpinc Purposes, A. Katz, 
London. 

17,416. Cups, &c., G. Lawrence, London. 

17,417. InpIA-RUBBER Goons, J. Caillet, London. 

17,418. TeLtescore Lapper, J. 8. Stark and A. H. 
Scaife, London. 

17,419. TeLescoric Lirt, J. 8. Stark and A. H. Scaife, 


on. 
17,420. Manuracture of Metatuic Pires, A. Wylie, 


mdon. j 
17,421. TRansMiTTING Motive-power, A. A. F. Davis 
H. Haward, London. 

17,422. VentiLators, T. Utley, London. 

17,423. Automatic FricrionaL Governor T. G. 
Stevens, Swanscombe 

17,424. Feep-waTer Mecuanism for Steam BoIvers, 
J. Murrie, Glasgow. 

17,425. Frurp Pressure and Vacuum Gavogs, J. 
Buchanan, Glasgow. 

17,426. Recorpine the Quantity of Liqurp in VessELs, 
W. and J. Macllwraith, Glasgow. 

17,427. Runnino Gears for Venicies, T. C. Munz and 
C. Cone, London. 

17,428. Provipine a Live of Seraration for SincLE 
Sueets, B. L. Mosely, London. 

17,429. Scourtnc Woot, G. L, P. Eyre and T. J. 
Hopkins, London. 

17,430. Proputsion of Boats, &c., H. Brockmann, 
London. 

17,431. New Fasric, M. Pettigrew, jun., London. 

17,432. Horstine, &c , Loans, W. Hart, London. 

17,433. Furniture Castors, G. C. Rivers.—(A. E. 
Woodhouse, New Zealand.) 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


389,199. Vic, J. W. Cheney, Detroit, Mich.—Filed 
August 30th, 1887. 

Claim.—(1) The combination, with a long segmental 
nut and a cam rod H, of two cams I, one adjacent to 
each end of the nut, and a bearing bluck L, con- 
structed to form a bearing for said rod closely adja- 
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cent to both sides of both said cams, substantially as 
described. (2) The vice body cored out beneath for 
the reception of the bearing block L, and having cored 
h Is al a2 iing downward for the r of 
the cam rod, and in combination therewith the seg- 
mental nut, the operating cams, the bearing block, 








and the cam rod, the construction being such that 
said nut, cams, block, and rod may be put together 
and yore J raised into place in the body of the 
vice, substantially as and for the purposes described, 
(3) The combination, with the vice screw, of a seg- 
mental nut, operating cams, cam rod, and bearing 
block, said bearing block formed with respect to the 
vice body to admit of a slight horizontal rotation, 
whereby the threads of the segmental nut may be ad- 
justed into free and easy engagement with the vice 
screw without binding. substantially as described. 
(4) In a vice, the combination, with a sliding jaw, of 
a non-reciprocating jaw —- with a downward- 
projecting pin or stud threaded to engage a nut or 
ring, said nut or ring fitted within a recess in the body 
of the vice, and means for adjusting and retaining 
said nut and ring in position upon the said pin or 
stud, substantially as described. 

.856. Howtixne Tack ie, J. 7. Hambay, Pittsburg, 

Pa,—Filed August 18th, 1887. 

Claim.—(1) In a hoisting tackle, the combination of 
the sprocket wheel, a worm-and-gear mechanism for 
rotating said wheel, and a chain passing around the 
sprocket wheel and having one end connected to the 
frame of the sprocket wheel, said worm and-gear 
mechanism serving not only to rotate the sprocket 
wheel, but also as a stop for holding the load at any 
desired point, substantially as set forth. (2) In a por- 
table hoisting tackle, the combination of a sprocket 


(385,856) {/ 





wheel, a worm-and-gear mechanism for rotating said 
wheel, a power wheel mounted on the shaft of the 
worm and having a speed-connection to said shaft, and 
a power-connection thereto through interposed pearing, 
substantially as set forth. (3) In a portable hoisting 
tackle, the combination of the sprocket wheel, a 
worm-and-gear mechanism for rotating said wheel, a 
power wheel and a pinion loosely mounted on the 
shaft of the worm, suitable gearing connecting the 
pinion and power wheel, and a movable key for locking 
either the pinion or power wheel to the shaft of the 
worm, substantially as set forth. 

389,207. Evecrric Motor, A. FE. Eastwick, Detroit, 

Mich.—Filed January 18th, 1888. 

Claim —In an electric motor, the combination, with 
the field magnets and pole pieces, all arranged in the 
plane of the armature, of a spoke armature the spokes 
of which constitute the cores of the bobbins, each 
spoke being independently and separately made of 


strips C, of sheet metal, engaged with a common 
389,207 





head G at their ends, said spokes at their inner ends 
being in contact with each other, substantially as and 
for the purpose specified. The armature spoke made 
up of pieces c, having heels cl of sheet iron, their free 
ends provided with dovetail tenons, and an iron plate 
G, provided with a dovetail slot g, with which said 
tenons are engaged, substantially as described. 


389,265. TuermaL Device ror Varyinoc ELEctRIC 
REsIsTANCE or CURRENTS, &. Thomson, Lynn, Mass, 
—Filed December 31st, 1887. 

Claim.—(1) The combination, with an electro-thermo- 
dynamic device, of a thermo-dynamic actuator or con- 
troller responsive to variations of temperature of the 
surrounding atmosphere, and an electric regulator or 
controller adjustable thereby for governing the flow of 
current to the electro-thermo-dynamic device. (2) 
The combination, with an_ electro-thermo-dynamic 
device, of a variable or adjustable resistance for 
governing the flow of current to the same, and a 
thermo-dynamic actuator or adjuster responsive to 
variations of external temperature and operating upon 
said varixble resistance, as and for the purpose de- 
scribed. (3) The combination, with an electro-thermo 
responsive device, of a variable resistance connected 
to the circuit of the same and a thermo-dynamic 
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actuator or adjuster for said variable resistance. (4) 
The combination, with an electro-thermic meter, of an 
adjustable current regulator governing the flow of 
current to said meter and a thermo-dynamic actuator 


or adjuster for said tor, as and for the purpose 
described. (5) The combination, with a chamber 
having a diap! or wall expansible or movable 


ragm 
under the variations of internal pressure due to varia- 
tions of temperature, of an adjustable or variable re- 
sistance governed by said wall or diaphragm. 
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IRRIGATION IN EGYPT. 
No. I. 


Tue last annual report made by Sir Colin Scott 
Moncrieff shows that considerable progress has been 
made with the improvements which are being carried out 
under English direction for placing the irrigation works 
in Egypt on a more satisfactory footing. In connection 
with this same subject a hepet was read at the British 
Association, at. Bath, by r. Cope Whitehouse, on a 

roject for the storage of part of the Nile floods in the 

adi Raiyan, a basin or depression situated in the Nile 
Valley seventy-five miles south-west of Cairo, 

The report of Sir Colin Scott Moncrieff naturally 
divides itself into two parts, one relating to works, and 
the other to the substitution of paid labour for the corvée, 
or forced system of employment of the nts on the 
banks and canals a certain number of days every year 
without payment. Previous to 1883 all public work was 
done by forced labour, over 600,000 men being liable 
to be called out. Upwards of 200,000 used to be em- 

loyed at one time every year for 100 days each in forced 
neni in cleaning out the canals, repairing the banks, 
and other works for maintaining and regulating the 
irrigation of the land from the Nile. Last year only 
87,120 men were so employed, and a sum of £233,561 was 
expended out of the public revenue in paying men for 
doing the work. Financial difficulties only stand in the 
way of the complete abolition of this system. It is 
estimated that £455,508 would have to be added to the 
Egyptian Budget to cover the cost of labour and 
machinery necessary in replacing the forced labour. 
This system presses especially hard in Lower Egypt, 
where the services of the men are taken at the time 
when their presence is most wanted in securing their 
crops. The advantages of the new system, on moral 
grounds, must be apparent. It is estimated that, com- 
paring the years 1883 and 1887, the labour of 115,530 
men for 100 days was saved, at a cost of £233,561, and 
allowing the value of the labour at 1s. a day, a saving of 
£344,000 was effected. The greater part of this money, 
being expended in payment of wages, returns to the 
fellaheen themselves, so that there is a large diffusion of 
money amongst the working population. This is an 
immense boon, considering the general poverty of the 
country. Further than this, under the contract system 
now being carried out the native fellahs are gradually 
learning to compete with the Greeks and other foreign 
contractors, and the village sheiks are taking up the work 
of cleaning out the canals in their own neighbourhood. 

In order to realise the importance of the works which 
are being carried out under the direction of Sir C. Scott 
Moncrieff and his staff of English engineers, a short 
description of the general system of irrigation in Egypt 
is necessary. The entire cultivation of the land depends 
on the water taken from the Nile and distributed over 
the land by irrigation works, Owing to the lowering of 
the bed of the Nile, the encroachment of the sands of the 
desert, and the neglect of the works carried out by the 
ancient Egyptians, the area of land that can now be 
irrigated, and consequently cultivated, is estimated to be 
only one-fifth of what it was formerly. 

Egypt may be described as consisting of a single valley, 
upon an average about eight miles in , eal extending 
for 50) miles, from Assouan to Cairo, a little below which 
city the country branches out on both sides and assumes 
the figure of an equilateral triangle, the base of which is 
the shore of the Mediterranean. Through the whole 
length of this valley the Nile, entering between an open- 
ing in the basaltic rocks from Nubia, flows in a majestic 
stream, diffusing fertility and abundance on land which 
otherwise would be barren. 

Arriving at the apex of the triangle, the Nile divides, 
one branch flowing north-west to the sea at Damietta and 
the other north-east to Rosetta. Of the seven mouths of 
which the Nile anciently consisted these are the only two 
which remain. Egypt is divided into two districts, 
termed Upper and Lower, the former extending 
from the first cataract to near Cairo; and the latter from 
Cairo to the sea. In Lower Egypt the centre space be- 
tween the two branches is termed the Delta. To the 
south-west of the Rosetta branch is the province of Behera, 
with the city of Alexandria. The provinces lying to the 
conte at of the Damietta branch extend up to the Suez 

Janal, 

Till the middle of the present century but little change 
had been made in the management of the inundations from 
that carried out in the time of the Pharoahs. At high 
Nile all the country was flooded, and the land enriched by 
the sediment from the water. In the middle of the last 
century, Mehemet Ali Pacha, with the view of making 
the country more productive by obtaining three crops 
instead of one, devised a system of irrigation by seule 
The water being taken out of the Nile at a sufficient eleva- 
tion and carried at a less inclination than the bed of the 
river, affords a supply to the land during the time when 
the floods are not running and the Nile is low. On this 
system the irrigation of Lower Egypt is now carried on ; 
Upper Egypt still depending on the annual floods for the 
inundation of the land. 

In the Delta the year is divided into three portions, 
The summer season, or Sefi, extends from April to July, 
when cotton, rice, sugar, and melons are grown. The 
flood, or Nile season, extends from August to the end of 
November, when a flood crop of maize is grown. The 
third season, or Chitawi, is from December to March. 
The crops then are wheat, beans, barley and clover. The 
discharge from the Nile during these periods averages 
about 40 million cubic metres per day for the dry season, 
460 to 950 for the flood season, and 61 to 135 for the other 
period. The quantity available during low Nile is only 
sufficient for two and a-quarter mmillion acres, or only 
about one half of the area. The other half could be made 
available for cultivation if water for irrigation could be 
obtained. 

The level of the water in the Damietta branch of the 
Nile, at the head of the two great systems of canals, is 





raised during summer by dams of loose stones, each dam 
containing about 500,000 cubic feet. The dams hold up 
about 3ft.; their crests are lowered towards the end of 
July, and the floods pour over them, the dams being 
renewed again in ye The Rosetta branch, near the 
town of Rosetta, is closed yearly with an earthen dyke 
holding up 2ft. of water, at a cost of £8000. This dyke 
serves to keep out the sea during summer, and is swept 
away at the beginning of each flood. To accomplish the 
irrigation for the crops, Mr. Wilcocks, the engineer in 
pein of this district, estimates that there are now 
employed 11,708 water wheels, 1123 portable engines of 
a joint horse-power of 9895, and 162 stationary engines 
with a joint horse-power of 2395. 

The canals having been originally constructed too deep, 
regulators have been built at intervals of eight or ten 
miles, which are closed during floods to raise the water 
sufficiently high to flow over the land. The checking of 
the velocity of the water causes the Nile mud to settle in 
the beds; thus, while the canals become choked with 
deposit, the land loses nearly all the benefit derived from 
the enrichment of the soil by the deposit of the rich 
alluvium brought down in suspension by the floods, and 
can only be maintained in a good state of cultivation by 
manures brought on it. The labour of cleaning the 
deposit out of the canals necessitates the employment of 
an immense staff of men every year, who hitherto have 
performed this duty under the corvée system. 

In be Egypt the land is divided into large districts, 
varying from 8000 acres to 50,000 acres, by earthen dykes, 
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THE NILE AND DELTA. 


and distributing and drainage canals. These basins are, 
in fact, a succession of ponds in steps below each other, 
following the gradual fall of the valley, which is about 
6in. in a mile. These basins are filled with water in 
August and September, and are emptied in October. 
During the time the water remains on the land it deposits 
its silt, and on this the seed is sown, harvest being 
gathered in the following March. In the Fayoum the 
land is irrigated from the Bahr Jusuf, or Canal of Joseph, 
the water being distributed by branch canals, and is only 
flooded for about ten days at a time. 

The supply of water is regulated by cutting the banks 
of the canals and by damming the water, and allowing it 
to flow over the land and remain sufficiently long for 
deposit to take place. Openings are then made into the 
drainage canals and the water run off. The labour 
entailed in cutting out and making up the breaches every 
year in the banks is enormous, and absorbs the labour of 
thousands of the peasants called out under the corvee, 
During the period of low Nile, water is obtained from 
shallow temporary wells, from which it is lifted by means 
of shadoofs, and on the land thus irrigated crops of millet, 
cucumbers, and melons are grown. 

With wonderful regularity—thetime varying only within 
a few weeks—the floods come down from the upper country, 
and on the quantity of water which then flows, and the 
height it attains, depends the prosperity of Egypt. Pliny 
thus graphically describes the effect :—“ At twelve cubits 
they foresee famine ; at thirteen, hunger ; fourteen bringeth 
mirth ; fifteen, security; sixteen, plenty.” The Nilometer, 
from which observations are recorded, is situated at the 
Island of Rhodes near Cairo, the heights being marked in 
pics. The pic is a measure varying in its length, decreas- 





ing as it approaches the level of high Nile. At 17 pics 
the length is about 3}ft.; at 25 pics it is only 2}ft. A 
rise which sur 25 pics is dangerous, as threatening 
the security of the banks. The best years are those when 
the rises are between 23 and 25; when the level does 
not reach 20 pics, the higher parts of the district cannot 
be irrigated. Where the level of 18 pics only is reached, 
as in 1877, a famine ensues. 

During the last 126 years the Nile has been marked at 
Cairo five times at 25 pics, or 20°12 metres above sea level; 
24 times at 24 pics, or 19°58 metres; 18 times at 20 pics, 
17°96 metres ; 4 times at 18, or 17°42 metres; and once at 
17, or 17°15 metres. This year there has been a very low 
Nile, the consequence being that it is estimated that 
200,000 acres will be unfiooded, each of which must be 
counted as a loss of 22s. to the land tax, in addition to the 
damages sustained by the cultivators. There is a very 
large area of land which by a proper supply of water and 
drainage could be converted from salt sien or lakes into 
rich cultivated land. In order to render the supply of 
water to the canals in Lower Egypt more trustworthy and 
constant during low Nile, two schemes have been carried 
out, the one by the construction of a gigantic sluice or 
barrage across the river, in order to hold up the water, 
and the other by the erection of two large pumping 
stations for lifting the water into the canal which supplies 
the Behera. 

The barrage.—In 1847, under the advice of Mougel 
Bey, a Frenchman, the Egyptian Government commenced 
the construction of the great barrage of Saidiah, about 
sixteen miles below Cairo. The intention was to raise 
the water sufficiently high to allow of its flowing through 
the arterial canals at a level to command the land at all 
times. This barrage consists of two dams, one across the 
Rosetta and the on an across the Damietta branch of the 
river. These dams consist of a series of arches constructed 
of masonry, openings in which were to be closed by doors 
when the floods subsided, and the water held up 44 metres 
above its natural level. To provide against the subsi- 
dence of the sediment in the up-stream when the sluices 
were closed, the doors were not made to shut down on 
the sill of the structure, an opening of lft. being left, 
through which the bottom current can flow freely when 
the water is held up. The Rosetta branch has nearly 
twice the flood supply of the other, and its bed is 6ft. 
lower; its platform is level with the bed of the river 
and 9 metres above mean sea level. It is composed o 
concrete overlaid by brickwork and stone, 46 metres wide 
by 33 metres deep. ‘The total length is 438 metres. 
There are sixty-one arches, 5 metres span, and two locks. 
The Damietta dam is 521 metres long, and has.seventy- 
one openings of the same width. The two dams are sepa- 
rated by a wall 3280ft. in length, in the middle of which 
is the out-take of the Delta Canal. A description of 
the barrage, with an illustration, was given in THE EnaI- 
NEER for mber 3rd, 1886. 

The work was finished in 1862. Owing to the imperfect 
character of some of the concrete put in, and to the sub- 
merged foundations of the apron of the down stream not 
being of sufficient weight to resist the head of water, 
it was found as soon as the structure was finished that it 
would not be safe to impound the water to the height 
intended. During the floods of 1867 part of the floor 
settled nearly 6in., producing a deflection both horizontally 
and vertically. For more than twenty years this structure 
served only the purpose of a bridge across the river, the 
Rosetta dam also acting as a regulator of the two currents. 
The Damietta barrage has never been used for regulation, 
and the lock is unprovided with gates. 

In 1876 Sir R. Fowler was commissioned by the Egyp- 
tian Government to examine and report on the barrage. 
He advised the construction across both arms of the river 
close to the barrage of a wall of rubble masonry founded 
at a great depth, and designed so as to remove any possi- 
bility of percolation of the water through the fine running 
sand of which the bed of the Nile is composed to an 
unknown depth; the construction of a new set of sluices 
on deep foundations, below the down stream edge of the 
present foundations, and the arresting of the erosion of 
the river below the barrage by protective works. His 
estimate for carrying out these works and making the 
structure safe, amounting to nearly a million and a-half 
pounds, was so great, nothing was done. Sir Charles 
Hartley examined the barrage in 1877 at the request of 
Ishmael Pacha, and reported that in the main be agreed 
with Sir J. Fowler; that in his opinion the failure of the 
barrage was due to defective foundations, and not to any 
violation of general principles in the original design, and 
he considered it urgently necessary to complete the bar- 
rage according to the original design, and prevent the per- 
colation of the water through the fine sand by sinking 
the foundations to such a depth as would cause the sub- 
stratum to be less permeable. At the time of Sir C. Hart- 
ley’s visit in April, the level of the water in the Rosetta 
branch, the sluices of which were closed, stood at 2°50 
metres above zero on the upper side of the sluice gates, 
and 1°75 metres below them. The head of 1°75 metre, 
was employed in feeding the central canal and in scouring 
the Damietta branch, the sluices of which were not closed. 
If it had not been for this head the east channel would 
have been completely dry at the then low stage of the 
river. Practically the whole of the water which escaped 
down the Rosetta branch found its way through the iron 
gratings. The doors of the Rosetta barrage are generally 
closed from March to July. Up tothe works commenced 
in 1884 it was not considered safe to hold up a greater head 
thantwo metres. After a full examination of the barrage 
by the engineers in the employment of the Egyptian 
Government, a report was issued by the Minister and 
Director of Public Works, in which it was advised that 
it was not desirable to expend any money in attempting 
to render it secure. 

When Sir Colin Scott Moncrieff took charge of the 
works, in 1884, he determined to undertake the repair of the 
barrage, so as to make it capable of holding up the water 
to a constant level of 13°6 metres above sea level, thus in- 
creasing the head of water against the Rosetta dam to 
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3 metres, and against the Damietta to 1°67 metre. He was 
encouraged thus to disregard all the predictions of his 
pe gene and to place faith in the remedial measures 

e proposed, by the discovery of the fact that the great 
escape of water under the doors was due to the open 
gratings left in the original design, and not through the 
fissures in the concrete, as sup Strong objections 
have been urged against the principle of this barrage, on 
the ground that the cost of the work will not be equal to 
the result; that the silting up of the canals will be 
greater than it is even now. That, in addition to the risk 
that will be run by impounding such an immense body of 
water behind a dam of imperfect construction, great fears 
are entertained that by permanently raising the level of 
the water in the Nile, and creating a great head, filtration 
up through the soil of the adjacent lands will take place, 
bringing up with it the saline particles contained in the 
substratum and rendering the land unfit for cultivation. 
It is a question for consideration whether the water 
cannot be raised into the Sefi, or low Nile canals, more 
economically and efficiently by mechanical agency than by 
gravitation from the water to be ieponded by the bar- 
rage. The advantages of steam pumping were stated by 
the Minister of Public Works, in his report of 1883, to 
be—saving of labour in cleaning out the canals, power of 
commanding a fixed level, the abolition of a great rumber 
of private water-raising machines, and the making of the 
shallow Nile canals into watercourses for summer culti- 
vation. Already two large pumping stations have success- 
fully been engaged in supplying the Behera district, and 
it has been proposed that the same system should be 
extended to the delta. Mr. Wilcocks, the engineer in 
charge of the works, states that on the Sahel and 
Nayar canals in the delta, the annual cost of clear- 
ing the slime deposits from the former is £15,000 
for corvée labour, and the summer discharge 80 cubic 
feet a second; and for the latter £18,000, with a discharge 
of 40 cubic feet; and remarks that pumping engines 
delivering water at a 12ft. higher Jevel would have 
delivered 600 cubic feet of water per second into each 
canal for the same money. 

It is not expected that the works now being carried on 
will be completed for two years; but, so far, the success 
achieved has exceeded anticipations. In designing the 
work of repair, the barrage was treated asa thoroughly un- 
sound structure, and relying only on friction, it was deter- 
mined to make the submerged weight of masonry bear a 
ratio of 50 to the pressure of the water going to be 
brought to it. Taking the head as 10ft., the pressure 
would be 3125 1b. per lineal foot. The edema weight 
of the platform was 103,983lb. per lineal foot. The 
coefiicient between them was .. To make this J, it was 
necessary to make the rubble talus 131ft. wide and 10ft. 
deep, with a submerged weight per lineal foot of 51,668 lb. 
The total weight of the submerged talus and platform 
would then be 155,651 1b., as compared to the pressure of 
3125 lb.— Wilcocks on “ Irrigation in Lower Egypt,’ Min. 
Proc. Inst. C.E., vol. lxxxviii. In 1884, one-third of the 
talus was completed, and the water held up 220 metres. 
In 1885 the talus was completed, and 3 metres of water 
were held up. The Damietta branch was strengthened, 
one of the lock openings was closed with a masonry dam, 
the other repaired and fitted for navigation, and the 
openings provided with means of closing. At the end of 
the season of 1886 the Rosetta barrage held up 3 metres, 
and the Damietta 1°71 metres. In 1886 the work of 
repairing the floors was commenced, and five openings 
were exposed, examined, and made water-tight. This 
season’s work began in December, the object being to 
strengthen the floor of the left half of the Rosetta branch. 
Withm two months this part of the structure was 
encircled in dams fixed in water varying from 5 to 1} 
metres in depth. By March the pumps had bared the 
floor; and from the 24th of that month to the Ist of July 
the work was carried on continuously night and day, 
eight arc lamps of 2000 candles being used for the night 
work. This work has been carried out under the direction 
of Colonel Western and Mr. Reid. The work of training 
the Nile to the barrages is also being carried on, with the 
view of bringing the Nile floods to the apex of the Delta, 
and there distributing the supply. The apex has been 
fixed at a point 2} miles above the barrages. The ten- 
dency for several years past has been for all the water to 
escape by the Rosetta branch, and this river training is 
being carried on to divert a share of the water to the 
Damietta branch, and so prevent its being silted up, a 
contingency which Sir C. Hartley reported as probable 
eleven years ago. 








THE SMITHFIELD CLUB SHOW. 





THE only noteworthy novelties in steam machinery at 
the Smithfield Club Show we have illustrated in our last 
impression, namely, the horizontal engine shown by 
Messrs. R. Garrett and Sons, of Leiston, and the spring 
traction engine of Messrs. Eddington and Steevenson, of 
Chelmsford. It isa pity that the workmanship of this 
last is not as meritorious as the design. It is not that 
the parts are not strong enough; of this there seems to 
be no doubt, but there is a lack of finish, which leads us 
to believe that the machine has been turned out ina 
desperate hurry. This is the more to be regretted, 
because those who are accustomed to first-class workman- 
ship may be tempted to overlook the really good 
points in the design. We are disposed to think that the 
nine springs in the driving wheel are too light for hard 
work, but even should this be the case, it is a small 
matter, as they can readily be replaced by stronger springs. 

Messrs. Fowler, of Leeds, have nothing novel at their 
stand. This may perhaps be due to the virtual collapse 
of the steam plough trade, caused no doubt to a very 
large extent by the poverty of the British farmer. It 
must, however, we think be admitted that in certain 
respects steam cultivation has not fulfilled the expecta- 
tions at one time formed concerning it. In this respect it 





much resembles the utilisation of sewage. Those who 
can carry their memory back twenty years will remem- 
ber much of the great mass of argument advanced in 
favour of sewage as manure. These arguments have not 
borne the test of time, and towns and cities are only too 
glad now to pay a long price for getting rid of their 
sewage, and have given up all hope of making a profit out 
of it. Steam ploughing and cultivation are not in so bad 
a plight, but it is certain that although it is cheaper to 
cultivate land by steam than by horse labour, the con- 
ditions necessary to secure this result are not always 
present. To make steam power pay it must be used ona 
considerable scale; and the laying down of land in 

has reduced the available area for steam plough work in 
this country to aserious extent. The result is that there 
is no longer a demand for improvements in steam plough 
tackle, and for the time invention in this direction seems 





BURGESS’S HAY PRESS, Fig. 2. 


to be dead. Possibly a good time may come, but the 
cargo steamer carrying cheap grain has been practically 
fatal to the steam ploughing engine. Fortunately great 
firms like Messrs. Fowler and Co. can follow new paths, 
and they have found a desirable opening for their 
energies in the construction of engines for electric light 
work and many other purposes. 

Novelties being so few and far between, we do not 
propose todo more than mention a few of the most con- 
spicuous exhibits, or engines which claim attention 
for some special reason. Among these will be found at 


the stand of Messrs. Davey, Paxman, and Co., of Col- 
chester, the beautiful compound portable engine which 
has recently been made the subject of an exhaustive trial 
by Professor Kennedy, acting for the Society of Arts, at 
Professor Kennedy’s report has not 


South Kensington. 


yet been made public. It is doubtful, indeed, if it has 
yet been sent in to the society. At the same stand will 
be found specimens of Mr. Paxman’s “Essex” boiler, 
which is a new departure in the construction of steam 
generators, although not exhibited for the first time, and 
which has only been rendered possible by the remarkable 
advances made of late years in the construction of ma- 
chinery for bending and flanging steel plates. 

At the other side of the hall will be found a portable 
engine by Messrs. Barrows and Stewart, which isa striking 
example of the survival of the fittest. Years have elapsed 
since the firm made the smallest change in the construc- 
tion of its portable engines, and they remain just as 
popular as ever. In this engine will be found absolutely 
nothing that is not essential. It would be vain to seek 
for a redundant part. It is impossible to see how a 
simpler engine can by any possibility be constructed. 
The fewness of parts is a very great desideratum in an 
engine intended for use in the farmyard, and it is inte- 
resting to see how a type elaborated years ago still holds 
its own, notwithstanding competition and the love of 
men for that which is new. No higher testimony is 
wanted to the intrinsic merits of the machine. 

At the stand of Messrs, Gibbons, of Wantage, will be 





found another extremely simple portable engine. It is of 
4-horse power nominal. Simple as it is, it contains two 
or three ingenious and neat mechanical devices, notably 
the governor and the throttle valve, and is worth atten- 
tion by those who need portable engines of small power. 

Messrs. Marshall, Sons, and Co., of Gainsborough, have 
a very fine display of machinery. The same may be said 
of the stand of Messrs. Turner, of Ipswich; Ruston and 
Proctor, of Lincoln; and Ransomes, Sims, and Jefferies, of 
Ipswich. The most striking feature at the stand of 
higtve Robey and Co., of Lincoln, is an engine fitted 
with Richardson and Rowland’s trip valve gear and 
electrical governor, which has already been illustrated 
and described in our pages. Messrs. Hornsby and Co., of 
Grantham, have a stand which will repay examination. 
The firm shows a neat winding and pumping engine of 
small size for colonial use, which we shall illustrate in an 
early impression. It goes without saying that Messrs. 
Clayton and Shuttleworth, of Lincoln, show engines 
equally admirable in design and finish. An undertype 
engine is fitted with a very elegant governor for control- 
ling the expansion gear. In this the dashpot is put inside 
the weight loading the governor. This we shall illustrate 
next week. How is it that no one has thought of this 
before? 

Messrs. ©. Burrell and Sons, of Thetford, show engines 
which will maintain the high reputation of the firm. 
Messrs. Aveling and Porter, of Rochester, show nothing 
newer than the Nottingham type of traction engine. We 
notice, however, a new modification in the steering gear, 
which permits a large chain barrel to be used, in the 
grooves in which the chains can bestow themselves 
comfortably, the tension being always kept the same. To 
speak in terms of praise of the traction engines made by 
this firm is simply a It is perfectly well known 
that they are as good as they can be. Traction engines 
will be found at many other stands, such, for example, as 
that of Messrs. Allchin and Co. 

It would be merely waste of time and space to speak at 
length of the exhibits of a great many other makers. We 
do not omit their names use what they show is not 
worthy of notice, but simply because it is not one of our 
functions to describe that with which every visitor to 
agricultural shows is quite familiar. Taken as a whole, 
the engines shown maintain the high reputation of 
English mechanical engineers. There are a few excep- 
tions, but it would be ungracious to particularise them. 

A striking feature at many of the stands is the lubri- 
cating apparatus, which in some cases has attained 
startling proportions as compared with the engines. 
What will suffice for an engine indicating 500-horse 
power seems to be the smallest thing attainable for an 
engine intended to indicate 50-horse power. In looking 
at the complicated assortment of cocks, tubes, coils 
of copper tube, and oil cylinders, we are driven to admire 
the engineers of ten or a dozen years ago who managed 
to get on without any of these things. They are, no 
doubt, very beautiful, and we are assured that they pay 
for themselves. Yet, with all, we cannot resist the 
thought that because an impermeator, weighing 
some 201b., and holding a couple of quarts of oil, isa 
good thing on a marine engine indicating 1000-horse 
power or 80, it may not be quite so suitable for a little 
engine, which can be drawn about by a couple of horses, 
or would find standing room on the space occupied by a 
fair-sized dining table. However, the big impermeators 
cannot do any harm, and impart dignity to the engine 
which they Sebeteabe, 


Among the thrashing machines which claim attention 
is one by Messrs. Allchin, Linnell, and Co., made under 
| Hasted’s patent, and in which the shakers and upper and 
lower shoes receive their motion from excentrics on a 
shaft which takes the place of the upper crank in the 
ordinary arrangement of two crank shaker. The shaker 
boxes rest directly upon the excentrics, and rods from 
the straps of the latter work the two shoes, the lower 
ends of the shakers being carried by suspenders. The 
machine is thus a very simple one, and has very few 
bearings. 

In our impression for the 18th of July, 1884, we 
favourably noticed the then new single crank machine 
brought out by Messrs. Gibbons and Robinson, and fitted 
with their large double counteracting springs, by means 
of which the inertia of motion of all the reciprocating 
parts is taken up, so that not only is the single crank 
| relieved of the work of overcoming that inertia at either 
end of the stroke, but the power required to operate 
| these parts is materially reduced, and it is these rapidly 
| reciprocating and bulky parts of a thrashing machine 
| which absorb so much power and make the mechanical 
efficiency of the thrashing machine so very low. At the 
time we noticed this machine, since which some detail 
improvements have been made, we remarked that, 
“assuming it to be impossible to mount these recipro- 
cating parts by means of some equivalent of a pendulum 
whose period is the same as the necessary number of 
strokes, the employment of cushioning springs as above 
described is the best arrangement that can be adopted.” 
It is always satisfactory to find practice and experience 
confirming an opinion so expressed, and ed upon 
mechanical considerations and experience with such 
machinery. In this case the working of over four years 
has fully confirmed all anticipations of success. 

Hay and straw presses, which formed the subject of 
trials and awards by the Royal Agricultural Society, at 
Nottingham, in July last, are exhibited by several firms. 
Messrs. J. and F. Howard exhibit an improved form of 
the steam power machine which we described in our 
report. e improvements made are of an important 
kind, as they materially reduce the number of men neces- 
sary to attend upon it; which, it will be remembered, 
was one of the chief objections to the machine in its 
earlier form in July last. This reduction in the number 
of men required is not attended with any noticeable 
increase in the power required, and it is a feature of the 














1 Tue Enoineer, July 6th, 1888, p. 18; and July 18th, p. 27. 





ereeesret ire 








Dec, 14, 1888. THE ENGINEER. 4&9 











machine that there being no lost work it takes very little 
power indeed to work it. One of the machines has, we 
are informed, been at work a good deal of late, and has 
pressed as much as sixteen tons per day of straw direct, as 
delivered to it from a 5ft. thrashing machine. It has 
been driven by a small pulley on the drum spindle, the 
machine being driven by one of Messrs, Clayton and 
Shuttleworth’s engines with vertical cylinders in the 
smoke-box, and, therefore, about twenty-five years of age; 
but the pressing machine takes so little power that this 
old engine is said not to have known that it was driving 
anything more than the thrasher alone. 

Messrs. W. J. and C. T. Burgess—late Burgess and 
Key—exhibit a new hay pressing machine for hand power. 
This machine is illustrated by the accompanying engrav- 
ings. Fig. 1 shows the machine with the platten in its 
upper position and the bed in its lower position, as left 
after taking out a pressed truss and ready for receiving 
uppressel hay. The machine is of the toggle type. 
The incomplete cog-wheel seen between the framing 
of the machine has upon it two bosses, Fig. 1, which 
carry levers fixed to the platten and jointed to the 
bed. The levers jointed to the bed are also jointed 
to a short toggle lever—see Fig. 1—and to a link 
lever which coutrols the direction of movement imparted 
by the rotating wheels between the framing. These 
wheels are set in motion by the hand wheel, which, 
by a pinion on its boss, communicates motion to a spur 
wheel on a second motion shaft ; pinions on this shaft give 
motion to the segmental wheels between the frame. When 
the hay is fully pressed, the toggle levers are in a vertical 
line, as seen in Fig. 2. The lower toggles are separate 
from the segmental wheel, the upper toggles form, as 
will be seen, a partof each wheel. The machine is a new 
one, but it appears to be well suited for its work. 

Mr. G. Stephenson, of Newark, who was one of the 
successful competitors at Nottingham, exhibits some of 
his presses built on the toggle lever design so much 
approved by Mr. Pidgeon in the Royal Agricultural 
Society’s Report recently published. Messrs. Barford 
and Perkins also show presses much like those exhibited 
at Nottingham, the merits of which were overlooked by 

| 


the judges of those trials. 2 ot i ‘ In our issue of the 19th ultimo we gave prominence to a com- | country of successfully attaching a film which can be satisfac- 
very noteworthy simplification of the knotting | munication headed “ The Snark.” The above woodcut repre- | torily cut toa wood block. Further, that having undertaken 
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already upon it. Weunderstand from ‘‘ Compressed Air” that 
| he has every reason to believe this is the first instance in this 
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attachment of the sheaf-binding reaper is shown on a 
machine manufactured by the McCormick Harvesting 
Machine Company. This knotter is exceedingly simple 
as compared with the original form of the Appleby 
knotter made by the same firm. We do not quite Seow 
what is called one piece, but the makers speak of the 
present form as consisting of seven pieces as compared 
with forty-six in the old knotter. We do not count it 
quite the same way, perhaps, but it certainly seems to 
be a knotter reduced to nearly nothing to knot with, but 
it works well. 

The Bristol Wagon Works Company exhibit, among 
other carts and wagons, a general purpose cart fitted 
with Margetson and Heks’ tripping lever, with an im- 
provement which makes it possible for the carter to tip 
the load to any of several angles from the horizontal, 
or to tip completely, and with the greatest ease and 
certainty. 








Roya. Inst1tuTIoN.—The following are the lecture arrangements 
before Easter:—Professor Dewar, six lectures--adapted to >a 
juvenile auditory—on ‘‘ Clouds and Cloudland ;” Professor G. J. 
Romanes, twelve lectures constituting the second part of a course 
on “Before and After Darwin—the evidences of organic evolution 
and the theory of natural selection;” Professor J. W. Judd, four 
lectures on ‘‘The Metamorphoses of Minerals;” Dr. Sidney Martin, 
four lectures on ‘‘The Poisonous Action of Albuminoid Bodies, 
including those formed in digestion;” and eight lectures by 
the Right Hon. Lord Rayleigh on ‘‘ Experimental Optics 
—polarisation, the wave theory.” The Friday evening meet- 
ings will begin on January 25th, when a discourse will be 

iven by Professor G. H. Darwin ; succeeding discourses will pro- 
bly be given by Professor W. C, McIntosh, Sir William Thomson, 
Professor A. W. Riicker, Mr. Harold Crichton Browne, Professor 
Oliver Lodge, Professor Archibald Geikie, the Rev. Alfred Ainger, 
the Right Hon. Lord Rayleigh, and other gentlemen. 

FirE ENGINE Practice.—We have heard a good deal of the 
quick turning out of the fire brigades in the United States, owing 
to systems of ‘‘ quick-hitching” harness and other peculiar arrange- 
ments. Some little time since, the ‘Still Alarm” was being played 
at the Princess's Theatre, in London, when the American harness 
was used, with a real Yankee steam fire engine of an eminent 
builder. The American engine having been withdrawn, one of 
Messrs. Merryweather and Sons’ elegant and simple little Metro- 
politan Fire Brigade steamers took its place, and strange to say, 
this engine, hitched with the American harness, was ‘‘ turned out” 
in three seconds less than with the American engine, although the 
latter was worked by experts from New York. This ‘‘ quick-hitch- 
ing” harness is a very neatarrangement. When an engine is put 
into position in the engine house, the horses aretaken tothe machine, 
and the harness is lowered on to their backs; it is then adjusted by 
meansof a hinged steel bar, and raised inone piece by balance weights, 
and so slung to the ceiling ready foran alarm. On a call for a fire, 
the horses run to the engine, the harness falls, the collar and head- 
gear being adjusted by a snap, two other snaps on the traces are 
connected to the sway-bars, the reins are thrown up, and the engine 
is off. The harness used by the London Brigade is even more 
ready of attachment, for the sway-bars are connected to the traces, 


Society OF ENGINEERS.—The annual dinner of this Society was 
given on Wednesday, the 12th December, at the Guildhall Tavern, 
City. The President, Mr. Arthur T. Walmisley, M. Inst. C.E., 
occupied the chair, and amongst those present were Sir Edward 
Herslet, C.B., Sir Philip Magnus, Mr. W. Worby Beaumont, Mr. 
Jonathan RK. Baillie, M. Inst. C.E., President-elect; Mr. Henry 
Adams and Mr. R. W. Peregrine Birch, Vice-Presidents; Messrs, 

. H. Cunningham, Robert Harris, and J. W. Wilson, jun., 
Members of Council; Messrs. Jabez Church, Charles Gandon, 
the Rev. B. West, Perry F. Nursey, Arthur Rigg, Professor H. 
Robinson, and R. P. Spice, Past Presidents; Mr. Alfred 
Williams, Hon, Secretary and ‘Yreasurer; and Mr. G. A, 
Pryce Cuxson, Secretary. In proposing ‘Success to the 
Society of Engineers,” Mr. Walmisley stated that this Society 
had been in existence for more than one-third of a century, 
and notwithstanding the fact that kindred professional bodies 
existed, having somewhat similar objects, the Society con- 
tinued to increase in numbers. The main object of the Society 
has always been to benefit the younger members of the profession, 
principally by visits to works—a privilege which formed one of the 
chief benefits of membership in the Society. He added that it was 
incredible to any who had not made the experiment, how much 
more might be learnt by the comparison of ideas, when conversing 

ther in a body, while examining work in progress, than when 
left alone simply to inspect. 


sents the little boat on the beach, near the South Parade | to do it, he is now of opinion he will not again undertake tc do 


Pier, Southsea. The block was handed to us with the photograph 


that of which he has previously had no experience. 
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ENGINES OF THE SCREW TENDER FUSEE. 





On page 496 and above we illustrate one of two pairs of com- 
pound launch engines recently fitted on board the War 
Department twin-screw tender Fusee, from designs and 


specifications prepared in the department of the Inspector of | 
The cylinders are | 
respectively Gin. and 12in. diameter by &in. stroke, the ratio of | 
the cylinders being thus four to one, which is somewhat high for | 
| diameter, the boiler being constructed for a working pressure of 


Machinery, Royal Arsenal, Woolwich. 


engines of this size, but the result has, we are informed, fully 
justified its adoption. Steel has been freely used in the con- 


struction of these engines, the pistons, piston-rods, slide spindles, , 


connecting and excentric rods, crank and propeller shafts, as 
well as the bolts and pins for them, being all of forged steel. 


The link motion, which is of the double bar type, is also of steel. | 


The excentric rod and drag-link pins are forged solid on the 


outside of the bars, the excentric rods having forked ends, | 
fitted with adjustable brasses, and the whole of the valve | 
motion is exceedingly neat and easy of adjustment throughout. | 


The air pumps are entirely of gun-metal, and fitted with 
corrugated metal valves, The hot-well usually fitted to air 
pumps is dispensed with, a stand pipe being fitted in its stead, 
discharging into a tank, from which the feed pumps take their 





supply. The feed pumps are also entirely of gun-metal, and, 
with the air pumps, are worked by levers and links from the 


OF THE SCREW TENDER FUSEE—CYLINDERS. 





bo 
4 


\\ 


XXX RS 
x - 
‘> 


eel 
MMS 


s ‘Z 


N 
S 


Y 
SS 


>! 


318 - 


k-————~ 


\ 


L.P. crosshead. The engines are fitted with a surface condenser 
—which serves both pairs of engines—having brass tube 
plates and 300 brass tubes gin. diameter, packed with screwed 
ferrules and cotton packing. The circulating water is forced 
through the tubes by a gun-metal centrifugal pump, driven by a 
separate balanced engine. The propellers are of gun metal, 
8ft. Gin. diameter, one right and one left-handed. Steam is 
supplied by a multitubular boiler, 6ft. diameter, 6ft. 7in. long, 
fitted with ninety 2tin. brass tubes, and one furnace 33in. 


801b. per square inch, and tested to 1601b. per square inch. 
The shell is of Siemens-Martin steel, and the furnace, tube- 
plates, and combustion chamber of Lowmoor iron, <Aitogether, 


| these engines are of a very neat design and excellent finish. 


They were subjected to the usual six hours’ full speed Govern- 
ment trial, running very smoothly the whole time at 220 revo- 
lutions per minute—the contract speed being 200 revolutions— 
with very little vibration from the propellers, and had not to be 
eased once during the trial, which was conducted by the Govern- 
ment officials. 

Messrs. T. and J. Hosking, Bermondsey, by whom these 
engines were made, have more recently fitted a similar pair of 
engines to the War Department’s steam launch Cuckoo, at 
Portsmouth. These are fitted with a copper outboard con- 
denser, and have given results equally as satisfactory as those 
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The following table gives the results tabulated in the same | with $in. mesh. All that passed through the sieve is treated as 








from the machinery fitted to the Fusee. The trial of the 














Cuckoo’s machinery was also conducted by the War Depart- | way as before :— incombustible ash, although probably one-third of it is unburned 
ment’s engineering staff, the engines running 250 revolutions Double strokes per minute 6 ss Shae carbon, What did not pass through the sieve is treated as 
r minute, and easily maintaining a vacuum of 25in., which is er pressure .. 4. .. .. «+ s+ ++ ++ 60°201b. persq.in. | unburned fuel. Analysis in similar cases has shown that the 
_andhg renee) aie aandl Feed-water per minute .. 75°87 Ib. cinders retained by the sieve are almost entirely carbon. The 
very high with an outboard condenser. Jacket drains per minute 11°77 Ib, satin Hote shandie then pe 
We understand that although the contractors gave the usual Temperature of steam .. .. 807°36 F. coal : 
guarantee to uphold the machinery in each case for a period of Pressureon pump .. .. . - 28°26 1b. per sq. in, Gro's weight of coal brought into boiler-house .. - 11,180 Ib, 
. * worki hey hav t bee lled n to make Pressure in compensators .. .. .. «+ +. 1201b, por sg. in. Left on floor atend of trial .. .. .. «2 «. OMlb 
as eee Satine, Say Sass oe ie — A Mean pressure in high-pressure cylinders 82°92 1b. per sq. in. Cinders sifted outof ashes.. .. .. .. .. .. 1824, 
ood the slightest defect either in materials or workmanship, a Mean pressure in low-pressure cylinders. . 6°905 Ib. per sq. in. 231 ,, 
fact which must be alike gratifying to the department and|  Tempastare of injection 49°24 
tow $ ifying to e ‘emperature a) ae \ Er Sats A 
an . ~ aes epee Mates ae Temperature of air pump discharge .. 74°65 deg, WOOO MEOR 4. nc: Ss os as 10,949 Ib, 
themselves. Head over orifice .. .. .. .. « 1°7033ft. = 456°2 Ib, per hour. 
Air pump discharge per minute .. 2586 Ib. The unburned residue consisted of clinkers .. .. .. «. 661b, 
OF A WORTHING Injection water ” se ee ne ee 2522°41b, Incombustible ashes .. 0.0 1.0 6. oe oe oe oe 866 ,, 
' = oo A ENGINE AT | Heat passing through Engine per Indicated Horse-power per Minute 432 Ib. 


THE WEST MIDDLESEX WATER WORKS AT 


Thermal units from boiler saturated steam through The clinkers and ashes amount to 3°9 per cent. of the coal used. 


cylinders from feed temperature.. .. .. re The rate of combustion was 7°24 lb, of coal per square foot of 
Renee. 7 capent : ee eer on oe ae ee Bn nad grate, or 0°191b, per square foot of heating surface per hour, 
= ne cba gg 829°25 psa ge used per I.H.P. per hour was to “ a von = 
oa ye. jec ai discharge .. 200°24 result, as the feed was supplied at 51 deg. Fah., and the rejecte 
Trial of engincs on November 5th and 6th,—This was a twenty- poeta or part — = a ae 42°75 heat from the jacket drains wasted. The evaporation was 
four hours’ trial, the coal consumption being measured as well Radiationanderror .. 2. .. 2. 22 oe 08 ce oe 26°26 


9°914 lb. of water from 51°07 deg. at 807°36 deg. per lb. of coal, 


as the efficiency of the engines. The engines as before had 


a pes 20°25 eat A meeneg and pe pa _ prey eT . an evaporation 
been started in the morning, but before beginning the fires were z 255°517 of 11" . per pound of coal from and a deg. 

cleaned and all ashes uae, ulso ail coal was swept from the ae, hear sith it~ geo aha Stee Sek ee, ony eee Calorimetric vibele of the coal.—The heating power of the coal 
boiler-house floor. Four boilers were used and the fires were Mechanical efficiency .. .. .. e+ ss sees as "8495 has not been directly determined, but good Welsh coal is known 
not drawn ; but the condition of the fires was nearly identical Feed aeons horse-power per hour through 1i0s71b, | to contain about 89 per cent, of carbon and 4 per cent. of 
- ~~ cng and — the apueens. = — Foed fatieahed heitegower per hour through pas marge gs nada He, nitrogen, and ash. The calori- 
cleaned again about eighteen hours after starting, a ON ia. a5 jus) 4s ns whl ee. 06 Mod. 00 inh 763 Ib, su el is— 

and <b amt wm placed in the ashpits. At the end of Piston speed per minute.. .. .. 124ft. 





the trial I judged the fires to be on the average slightly thicker It should be noted here that the engines worked for twenty- | 
than at the beginning of the trial. The trial commenced at 

10.22 a.m. on the 5th and ended exactly at 10.22 a.m. on the is. 
6th. The barometer varied a little during the twenty-four 
hours, the mean being 29°78in.—corrected—corresponding to aaa 
14°627 Ib. per square inch. The temperature of the injection 

varied from 48°6 deg. to 49°5 deg., the mean being 49°2 deg. F. 
The mean boiler pressure was 60°29 lb. per square inch— 
74°92 lb. per square inch absolute. The mean vacuum shown 
by the mercury gauge on the engine was 27*76in., or 13°63 Ib. 


14,500 { 0-89 + 4°28 x “04 = 15,387 thermal units per Ib. 









Fig. 3 


Time CURVE FOR TRIAL. Nov? 5™..6™ 
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200 F: Maral 
per square inch. The total head of water on the pumps was ee 
about 55ft. at starting and 53°5ft. at the end of the trial. It 
varied little during the trial, and the mean head was 53°68ft. 
The air pressure in the compensating air vessel varied from : al 
118 Ib. to 122 Ib. per square inch—above atmosphere. $seaog : ae 
Speed and length of stroke.—As in the previous trial the speed é eee 
was remarkably constant, the mean speed being 17°282 double Set all A oo 
strokes per minute. The engines made 24,886 double strokes in Mego over 0% < 
the twenty-four hours. The length of stroke was even more al 
constant than in the previous trial. The extremes were 42°32in. ore 
and 43°56in. The mean length of stroke was 43°06in. for 
engine A and 43°05in. for engine B. as dicta 
Indicated horse-power.—The reduction of diagrams taken sa 
every half-hour during the first eight hours and every hour : 1 
afterwards gave the following results. The variation of the ie 
diagrams was very small :— ra rly Ly ren ee OE f.: ee | 
-a.8. . : 
Engine A—H.-P., back .. .. .. +» 81°662 aa =| he ite 
Ta-Pos go anne) ce \apepenndS—O8007 Be a 
H.-P., front .: 4... <a B8176 \ 128°668 Jy jeqne pce rs 
L-Po iy os we on oe EONS—65 O81 {els : 
Engine B—H.-P., back .. .. «. “es 85°856 aN ps 
Po .  28°073—63 929 1 4 
Eo Eee “236 } 126°849 es & 
ie eee ee se om 
a og) +00} sxa09 $ 
Total 1.H.P., bothengines .. .. .. «. .« 255°517 3 s . 
The pumps.—The mean lift was 53°68ft., mean length of Es :- 
stroke 3°5879ft.; number of strokes per minute, 17°282. Hence =|§ 2 
the pumps lifted 13,407 gallons per minute, or 804,396 gallons |= ee) 
per hour, or 19,305,504 gallons in twenty-four hours. The . er 
pump horse-power is 217°06. Consequently the mechanical © gs 
efficiency of the engines and pumps is 0°8495, slightly greater * 10 8 Ny i . 
than in the previous trial. This may be due to a slight read- 3 jf é ; 
justment of the valves between the trials, which made the work ted Ele = ao Monee Pre sy a ee, 
of the two engines more nearly equal. § a = wns: cite. hii 
The feed and jacket water.—The feed-water had a mean tem- a yy = J 
perature of 51°07 deg. The total feed-water used was = cpr _of lpsecrion WATER + + 
108,537°4 Ib., or 4522°391b. per hour. The jacket water was 4 2 in 
measured for six hours on the 5th and for one hour on the ta] & 
morning of the 6th. The rate of discharge appeared to be the 7 
same. The amountof drainage from the jackets was 706 lb. per 320) 4 
hour. Consequently, reckoned per I.H.P. per hour, the quanti- = a 
ties were :— Seo cond 
Total feed (at 51°07 deg.) per I.H.P. per hour 17-700 & 1 4 
Jacket condensation .. .. «2. 2. oo 0 2-763 4 3 
Used in cylinders. .. .. 2. -. 14-937 Te ae E 
Air pump discharge.—-The mean head over the orifice was “oy by BE eo 
1-7033ft. and the ent temperature 74°965 deg. The total lel ee ny ee ee ee a 
air pump discharge was 2586 1b. per minute, or 2522°4 Ib. of «' ‘A © 
injection water and 63°6 lb. of condensed steam. é = § 
Heat rejected by the engine per LH.P. per minute.—The heat = 


required to raise the whole air pump discharge from 49°2 deg. to 
74-965 deg. we get for the heat rejected—2607 thermal units per | four hours with the greatest regularity of speed and stroke, and 


But this is reckoned for a dried sample of coal, and makes no 
I.H.P.per minute. This is Donkin’s coefficient. Themore accurate | this although the steam and expansion valves remained 


allowance for the latent heat of the steam produced in combus- 













estimate of the heat rejected, as in the previous trial, is as | untouched after their first adjustment at starting. tion. There would be produced by combustion 0°361b. of water 
follows :— boilers : Measurement of coal used.—The stokehole floor | per Ib. of coal, and the latent heat of this would be 348 thermal 
Thermal units. ; units, so that the available heat of 11b, of dry coal would be 
Heat due to 2522-4 Ib. of injection water per min. raised Fig. | 
from 49°2 deg. to 74°965deg. Fah... .. .. .. .. 64,990 } 60000 
Heat due to 63°6 lb. of feed-water raised from 51°07 deg. 60 is. | 
Heat due to 11 8ib. of jacket water raised’3 vin. ae | 3 Mean Diagram fi diagrams taken t 
eat due to 11°78 Ib. of jacket water rai: 56°8 deg. .. ,02! st rome rom 
, : f : 
SR Se ee ks pe ee ee aes Hy Engine Aat 12:30 pm. Nov’ S™ 1868 gi 
Heat rejected per indicated horse-power per minute .. 272°1 1 ie : Resultant Thrust 
Add converted into work.. .. .. .. «2 « 42°7 ] ‘ 
314°8 3 
which neglects the loss by radiation. 440 % p ht 
Heat used, reckoned from the boiler pressure.—The total heat Saturation eurvers drawn for the mean weg 





of the steam considered dry, reckoned from the feed tempera- | 4°? 
ture at the mean boiler pressure, is 1156°5 thermal units per Ib. 
Consequently, the heat delivered from the boiler to the engine 
was 341°] thermal units per LH.P. per minute. The difference 
between this and the previous estimate of 314°8 represents loss 
by radiation, error due to the presence of priming water in the 
steam, and errors of observation. If, as before, we suppose the 
jacket water pumped into the boiler at the temperature of the 
steam—as it returns to boilers in a closed circuit—and the rest 


Se got Feed water aoe per stroke during the trial 
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of the feed taken from the hot-well, thus removing the 
abnormal conditions which were present in the trial, 17-8 thermal 
units, or about 5°2 per cent. of the heat used per LH.P. per 
minute would be saved. Then the heat required by the engine 
would be in normal conditions of working 323°3 thermal units 
per LH.P. per minute. This is slightly greater than in the 
previous trial, as -would be expected from the lower boiler 
pressure. 





1 Another set of readings with another thermometer gave this tempera- 
ture: 75°13 deg. F. 


having been swept clean at the beginning of the trial, the coal 
was brought in in quantities of about 8 cwt., and the time of 
finishing each lot was noted. The ashpits were cleaned before 
the trial, and nothing was removed till the end of the trial. 
The fires were cleaned before the trial began, and again at 
four a.m. on Tuesday morning. The fires were not touched at 
the end of the trial, but the ashpits were immediately cleaned, 
and the whole of the ashes were treated thus:—First, the 
clinkers, including those removed from the fires at four a.m.— 
six hours before the end of the trial—were separated and 





weighed. The rest of the ashes were sifted throygh a sieve 


15,039 thermal units. The coal as taken from the yard would 
contain at least 1 per cent. of moisture, so that the available 
heat of 1 1b, of the coal as weighed and used would be— 


Heat due to 0°99lb, of coal .. .,. 14,888 thermal units, 
Less latent heat of 0 01lb, of water 10 “ 





14,878 
Available heat, 14,878 thermal units per lb. of coal as weighed 
and used, Taking this value, the total heat due to the com- 
bustion of the coal is 26,557 thermal units per I.H.P. per hour, 





or 442°6 thermal units per minute per I.H.P, Of this $41°1 has 


| 


i 
i 
' 
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been shown to be delivered to the steam, There remains 101°5 
thermal units per LH.P, per minute to account for as losses 
in the boilers. The efficiency of the boilers is 0°77. The coal 
gave to the steam 11,466 thermal units per lb. of coal used, 

Anemometer observations.—Observations at each boiler every 
half-hour gave the following volumes of air entering per minute 
in cubic feet at the temperature 79°5 deg. of the boiler-house :— 
Des se a ke cr hn 03 as te SS K L M 
Quantity of air in cubic feet per minute 420 .. 438 .. 486 .. 360 
Hence the total quantity of air used was 1704 cubic feet per 
minute, or 225 cubic feet per pound of coal. The weight of the 
air used was 7489 1b, per hour, or 16°421b, per pound of coal. 
As the coal requires nearly 12]b. per pound for perfect com- 
bustion, the quantity of air used was moderate. The mean 
temperature of the flue from the pyrometer observations was 
422 deg. Tabulating the results stated, we get:— 


Per hour, Per tne 
yer hour. 
Pounds, Weunde, 
Caslumeh 66 oc us ce te ce ss es Oo —""n. 
AMPUBOE ci oe te ce 00 00) 26 see ao. co gene 
7945°2 
Less ashes and clinker8 .. 6. oe oe 180 
Total weight of furnace gases .. .. .. 79272 .. .. 81°08 


Heat used and lost in boilers.—The thermal units of heat 
developed in the furnaces were applied thus :— 


Thermal unit per 


Par o 
1-H.P. per hour. Per cent. 

Total heat due to coal used .. .. .. 26,557 .. .. «. 100 
Given to ebemm 3. cc cc 0s ce os WOO Wn ce op FH 
Carried off in furnace gases .. .. «. 2,657 .. o «. 100 
Probable loss due to opening fire-doors 

tomtoke 2. oe os oc of os ve S06 26, oo os 39 
Due tocarboninashes .. .. .. « a eee | 
Radiation and tedfor .. .. 2,885 . 10°8 





This calculation depends on an assumption of the calorific value 
of the coal, but this cannot be far wrong. It assumes that the 
steam supplied to the engines was dry. If there was any 
priming water, the heat given to steam would be less, On the 
other hand, probably the losses due to moisture in the coal and 
to air entering the furnaces during stoking are under estimated. 

Duty of the engines.—The work done by the engines during 
the twenty-four hours’ trial was 106,010,000 foot-pounds per 
112 1b. of coal. Supposing that in the eight hours’ trial the heat 
received by the steam was 11,466 thermal units per pound of coal, 
asin the twenty-four hours’ trial—a suppvsition whichis probably 
quite exact—then the duty of the engines in the first day’s trial 
must have been 106,513,000 per 112 lb. of coal. Now it has 
n'ready been stated that for the purposes of the trial the ordi- 
nary conditions of the engines were altered and heat rejected 
which is ordinarily used. Correcting for this, the duty of the 
engines, in normal conditions of work must be 111°5 millions, 
according to the results of the twenty-four hours’ trial, and 
111°5 millions according to the results of the eight hours’ trial. 

To accompany this report, drawings are sent as follows :— 

Drawing 1.—A mean di drawn from the diagrams taken 
on engine A at 12.30 p.m. On this has been plotted a saturation 
curve for the mean feed per stroke during trial ; since the 
indicated power varied so little, this saturation curve must be 
very approximately the true curve for the actual diagrams. 
The re-evaporation during the stroke is very marked, as was to 
be expected from the large jacket condensation, 

Drawing 2.—Mean diagrams from all the diagrams of both 
engines taken at 12.30 p.m. are plotted so as to show the effective 
thrust of the engines at each point of the stroke, A curve of 
cosines is drawn giving the + thrust of the compensators. 
Combining this with the engine diagram, the resultant thrust is 
obtained, The effect of the inertia, however, is neglected. It 
will be seen that the resultant thrust is remarkably uniform, 
and probably the effect of the inertia and friction of the moving 

istons and plungers is to increase the uniformity of this thrust. 

e area between the resultant thrust Jine and the pump pres- 
sure line is the friction of the engines and pumps. 

Drawing 3.—The principal observations taken during the trial 
have been plotted in this diagram with time abscissic, The 
diagram shows the general regularity of the working of the 
engines during the trial. 

(Signed) W. C. Unwin, 

Central Institution, South Kensington, Nov, 27th, 





LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents. } 


EXPANDING GAS, 


Sir,—In my letter on page 448 I have corrected an error into 
which it appears that Mr. Henry Cherry has not fallen, or thought 
of falling. Fortunately I am not guilty of having ever asserted 
that he wr I did not mention his name in connection with the 
matter. At the same time he is quite right in supposing that it is 
a statement of his which I imagined was erroneous, while in strict 
fact it was not erroneous. 

It happened thus: My attention was called to a statement on 
page 43, , which ran: ‘‘Air is cooled by free expansion simply 

vecause it is not a perfect gas.” The expansion referred to was 
understood both by myself and my querist as meaning adiabatic 
expansion under ordinary circumstances, and inasmuch as I now 
find it was originally made in answer to ‘‘A Miner's” question 
about air expanding adiabatically in the diverging shoot of a fan— 
page 208, September 7th—I have no hesitation in saying that that 
is Poker ws the sense according to which it ought to have been 
un prhood. Understanding it in that sense it is absurdly wrong, 
and so I told my querist, and ——_ a note to the letter I was 
then happening to be writing. I did not notice very particularly 
by whom the statement had been made, nor what the writer had 
in his own mind intended by it ; I took it as a misleading state- 
ment because it did, in fact, mislead. It misled me, not with 
re to any question of fact, but with regard to the writer's 
hidden and une meaning. The statement which I cor- 
rected on page 448 and said was a fatal error, was fortunately not 
any such mental reservation of Mr. Cherry or any other man, but 
was a statement which I definitely propounded and denounced ; 
and I asserted that a perfect gas was cooled by adiabatic expan- 
sion just as much as air, and that no difference was detectable 
between air and a perfect gas unless one pushed things to extremes, 
In this statement I have nothing to amend or ify in any way 
whatever. 

Mr. Cherry's defence of his original statement, which he makes 
on page 472 last week, is somewhat unwieldy. Had he chosen to 
say that so far as he was concerned he had never said or meant 
adiabatic expansion under ordinary conditions, but merely free 
expansion when a gas expands inside a vessel of constant volume 
without being allowed to do any external work, nothing but 
internal work among its own molecules, I should with pleasure have 
admitted that by even silently supposing him responsible for the 
erroneous statement which I denounced I had done him an 
injustice. One’s only complaint against him would then have been 


that he had expressed himself badly. But this simple line of 
explanation and defence he does not take. He proceeds to 
instruct me in the Joule and Thomson aap aay oe experiment, 
and with it to bolster up—what? Not only his original statement, 
but also, to all intents and appearances, the misapprebended form 
of it which I had denounced! 
Two lines would have been sufficient to indicate to me that I 
had ao Caaenery bis hidden ing; but instead of writing 
them he has penned a long letter, which, though when interpreted 
according to the meaning of the writer is correct enough, never- 
theless contains sentences which are still, [ venture to say, 
egregiously misleading. However, there are no facts of controversy 
between us; it is nothing but a college course of lectures on 
thermodynamics, and orthodox to the verge of dulness, The only 
difficulty hitherto has been to disentangle Mr. Cherry’s meaning. 
There is no question about that now. 
Until this present letter I have not, so far as I know, ever 
pear or written, or thought about Mr. Cherry, nor had I read 
the controversy in which he has taken part; but, inasmuch as the 
question seemed to begin to turn on the meaning which he attached 
to certain words and phrases, I have now looked the controversy 
up, and to save others the seme trouble I will relate it briefly here. 
‘*A Miner” put a question about the efficiency of a fan, and 
wanted to know how it was he apparently lost 60-horse power in 
its expanding delivery trunk. To questions arising out of and in 
connection with this res Mr. Cherry asserts—page 293: ‘‘ The 
energy or capacity of a pound of air for doing work is increased 
slightly by a reduction in its pressure, provided the temperature 
be unaltered.” 
I am anxious to say nothing in any sense personal or discourteous ; 
but now that my attention has been thus prominently called to 
this sentence, on which a completely unnecessary controversy has 
been running ever since, I ‘feel bound to characterise it as so 
grossly misleading as to be in every reasonable sense untrue. And 
yet the statement as it stands is correct; as intended by its author 
it is correct; and had Mr. Cherry seen fit to explain what he 
meant—again I say, three lines would have done it—when Mr. 
Dewar challe the statement, no controversy whatever would 
have arisen. Instead, however, of offering the explanation, and 
stating the meaning to be put upon the words, he twits Mr. Dewar 
with ignorance in not agreeing with him, and repeats the statement 
in more and more misleading terms. 

I speak the more feelingly in this matter because it so happens 
that I have this term been lecturing to an intermediate class of 





students about this very Joule and Thomson porous experi- 
ment and its bearing on the theoretical question of absolute tem- 
perature; but although my mind was thus being frequently 


directed to this —— part of the subject of thermo- 
dynamics, it would never have struck me that a writer in an 
engineering journal, writing in connection with a miner’s question 
about a fan and a Joss of some 60-horse power in its throttle, 
writing, in fact, about any practical question whatever with 
rega: to the motion of air in pi of varying section, 
would be so disingenuous and gratuitously confusing as to trot out 
his college information with regard to an utterly trifling and micro- 
— effect, which Joule looked for with all his experimental 

ill and varied appliances several times in vain, and which was 
only detected at last when Sir William Thomson and Dr. Joule put 
their heads together, and, aided by the highest theory and most 
refined experimental skill, succeeded in detecting a trace of an 
effect, which, so far as I know, no later a has yet had 
the hardibood to try to verify, and on the actual sign of which 
with regard to hydrogen there exists considerable dou! 

I fear that - is suc on ae ae as these which et a 
support to the regrettable feeling existing among men irs 
cad handicraft for those whom they Style, “osllegemanis 

It is as though on being asked by a mechanic some question, such 
as, Does the whole of a given quantity of water turn into steam if 
boiled long enough? one were toreply, No, some will always remain 
behind. And on this statement being challenged, one were to say 
further that pure water will all evaporate, but that with common 
rain or tap water the vessel will never become empty, no matter 
how long you boil it, 

Is such a statement true or false? Does it not depend entirely 
on whatis meant by the words? Truc in the letter and false in the 
spirit, so I feel constrained to characterise it, and misleading as far 
as it is possible for such a statement to mislead. A controversy 
manufactured by means of such ry yon and hidden meanings 
is peculiarly worthless, and I regret the time I have had to waste 
in writing this letter. 

I am not responsible for the anecdote of “ Amicus.” The 
lecture and anecdote he intends to refer to were printed in Nature, 
January 25th, 1883, page 304. In my letter last week on ‘‘ Inertia- 
Reaction,” the bad grammar at the end is caused by a misprint of 
5646,” for ** its,” OLIVER J. LODGE. 

Liverpool, December 8th, 





THE CENTENARY OF STEAM NAVIGATION, 


Sir,—I need scarcely remind your numerous readers that just a 
century has elapsed since Messrs. Miller, Taylor, and Symington 
had a successful trial of the first steamboat, the whole credit of 
which was due to Symington. 

No one but an engineer familiar with the state of engineering at 
that time, and the various patents that Symington was hampered 
witb, can —- the difficulties which he overcame, or the 
elegance and engineering beauty of that first marine engine. The 
results of his invention are too notorious to be dwelt upon. 

Still, the fact remains, that there has never been a public recog- 
nition of the vast benefits that we have derived from Symington, 
nor, indeed, has he been allowed by the general public his indis- 
putable title of inventor of steam navigation. I am glad, however, 
to learn that the matter has been energetically taken up by Mr. 
Salvesen, M.I.N.A., of Grangemouth, who is now collecting 
subscriptions for a memorial to Symington. 

Having called attention to this subject, I wish to ask your 
readers for ee information, sketches, letters, Kc., 
they may have bearing on this subject. The early history of the 
marine engine has occupied my attention for over a dozen years, 
and any such assistance will be most gratefully accepted. I feel 
sure that a diligent search amongst minutes of canal trustees and 
others about 1788 would result in discovering much interesting 
matter. 

In conclusion, Sir, will you allow me to say that it is not by any 
means too late to inaugurate that public celebration I originally 
suggested, and which, I respecfully submit, the importance of the 
invention demands, C. Purcett Tay1or, C.E. 

38, Kenton-street, Russell-square, London, W.C., 

December 11th. 








FORCED DRAUGHT. 


Sir,—In the — part of this year, after giving in your columns 
a statement of results in some large steamers using my system of 
forced draught, some co: ndents were disposed to question the 
extent of the saving of fuel and other advantages arising from the 
use of my system, the case of the Calcutta steamer City of Venice 
being specially questioned by your correspondent, ‘‘ Didymus,” in 
regard to the comparison of her results with those of another 
steamer belonging to the same owners. The City of Venice had 
her engines converted into Lapras form by my firm nearly two 
years ago, and fitted with two single-ended boilers of 145 lb. pres- 
sure, having six furnaces worked with forced draught, while her 
sister steamer was converted at the same time by another firm 
into triple expansion form on three cranks, and supplied with two 
double-ended boilers of 150 Ib, pressure, having twelve furnaces 
worked with natural draught. 








Your correspondent ‘‘ Didymus ” appeared inclined to attribute 


the greatly superior results of the City of Venice to several 
fortuitous circumstances. It is indeed difficult to obtain a trial 
between two steamers under exactly the same circumstances, so as 
to afford an absolutely complete comparison. It so happened, 
however, that the last voyage to Calcutta and back of these two 
steamers was performed under conditions so nearly alike in regard 
to the period of — load, &c., that probably it would be diffi- 
cult to obtain a more favourable and complete comparison between 
the performances of two similar steamers than these voyages 
afforded. I have therefore requested the owners, Messrs. Geo. 
Smith and Sons, to favour me with particulars of these voyages of 
the two steamers for the purpose of publication for the information 
of your correspondents and others desiring a correct statement of 
facts. They have kindly supplied this statement, which, with 
their letter, I herewith append. 

Your correspondents, who were apprehensive of the heavy 
destruction of fire-bars from the use of forced draught, will be 
reassured when they find from the owner’s statement appended 
that the fire-bars run for several voyages in the City of Venice 
without any being injured and endure longer than with natural 
draught working. 

I will only further add that after experiencing the great advan- 
tages of my system of forced draught in the City of Venice, 
Messrs. Gee, Smith and Sons have fitted, or are fitting, four other 
steamers on my system, and likewise since fitting my system on the 
White Star Atlantic steamer Celtic, this company and Messrs. 
Harland and Wolff are using it on a very large scale. The Inman 
and International Company also after nearly eighteen months’ 
trial of my system in the Obio, and about a year in the City of 
Berlin, have contracted with my firm to have the steamer Illinois 
fitted in the same manner as the Ohio. Such facts areymore con- 
clusive than many arguments, JAMES HowDEN. 
Glasgow, December 7th. 


(Copy.] 


45, West Nile-street, Glasgow, 

James Howden, Esq. 5th December, 1888. 
Dear Sir,—We now have pleasure in giving you particulars of the last 
voyages of the two steamers about which you asked. 

It may be well to mention that the steamers have been fitted with 
duplicate propellers, and that we ider the two engi to be equally 
efficient and satisfactory, so that the saving of coal in the case of the 
City of Venice is to be attributed entirely to the employmemt uf forced 
draught under your system. 





We are, dear Sir, 
Yours truly, 
Geo. Smita axp Sons. 


Comparative Stutement of Voyages of Two Screw Steamers to Calcuttu and 
back, vid Suez Canal. Steamer ‘A’ (City of Venice) working with 
Howden's forced draught, Steamer ‘ B’ working with natural draught. 


PARTICULARS OF STEAMERS. 





| Tonnage Boilers 
tai a 
4 2 ws ; 
g ne en Engines. &iad! of 
z Dimensions. g¢ Cylinders. 2/122 22 
2 ae) 2185.65 
° & ime a 











sh | 30 and 40 .._ |Ibs.'sq. ft sq ft. 
A" 879 6" x 88° 8” x 29/ 2” 3872/2200 hh a 4006 90 


«B’ ssi’ 6” x 88’ 6” x 29° 0” 3229\2106 9% 44, and 73 dia.) 159 5599 209 
| | { 48 stroke | i 





PaRTICULARS OF VOYAGES. 
























Sb ue 
= Dates of sailing. Actual steaming = “a5 + 3 
e time. ae BS og 
i mauanmavomeas pruned |) st 
Sy | SOpme £ GZ 
2 From From rere Calcutt aia 5 52 
Livespoel. Caleutta. —§ Calcutta. | London. 3552 <% 
| oe fF 
| days hrs. | days hrs. 
‘A’ l9thJuly, 1888 11th Sep. 1888 30 2 | 30 15 | 1472 2 
| 
‘B’ 28thJuly, 1888 12th Sep.,18s8 29 9 | 29 11 1902 32-2 
| 


\ 

The saving of coal as above is 430 tons in favour of ‘A’ or 22} per cent. 
on the round voyage. : 

The steamers’ draughts of water were as nearly as possible the same, 
outwards and homewards, but ‘ A’ had a dirty bottom, and was ready to 
dock, while ‘ B’ had a clean bottom and was newly out of dock Under 
similar conditions the speeds may be considered practically equal. 

The steamers having received several alterations during retitting were 
remeasured, and their present gross and net tonnages are given above. 
Though the I.H.P., at full speed, in steamer ‘A’ is taken from 90 square 
feet of fire-grate, the furnace bars suffer little or no injury, and endure 
longer than in the natural draught boilers. The present bars in the City 
of Venice are now running on their third round voyage, and a large part 
of them on their fourth round voyage. 





PRACTICAL DRAWING. 


Sir,—I would be obliged if any reader could give me the title of 
the text-book which, in his opinion, affords most help to an 
apprentice by giving the best idea of the rules and details, irre- 
spective of the designing, to be observed in making drawings for 
practical work. There seems to be far too much of the school- 
master’s style about most of the books on this subject. For 
instance, I find on coming to practical work there are many useful 
points, such as always drawing in circles and curves first, and 
many conventional points to be observed, such as always to place 
a letter of reference above and slightly to the right (?) of the 

















object it refers to; showing that a particular bolt neck, or what not, 
is square by drawing diagonals, or showing the section of the arm 
of a wheel by drawing it upon, say, a side elevation when it is 
really in a different plane. There seems to be a lot of licence of 
this sort. Where can I find the best book for workmanlike infor- 
mation. J. R. 
Chesterfield. 





CENTRIFUGAL PUMPS. 


Sir,— With reference to Messrs. Gwynne’s letter in your adver- 
tising columns of the 7th inst., it is our intention to reply in detail 
in your next week’s issue, We must therefore ask your readers to 
suspend their judgment until we are able to place our facts before 
them. Tuos. H. WILLIAMS AND Co, 

11, Queen Victoria-street, London, E.C., 

December 13th, 1888. 





ENERGY. 
Sirn,—Would “ Amicus” kindly tell us in what part of Sir Isaac 
Newton's works the lengthy quotation that he gives in your issue 





of yesterday occurs, Wma. Murr 
London, mber 8th. 
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BLOCK-SETTING HERCULES, DOUGLAS 


MESSRS. STOTHERT AND PITT, BATH, ENGINEERS. 


HARBOUR WORKS. 














REVOLVING BLOCK-SETTING HERCULES. 





THERE is little doubt that the construction of harbours has 
been greatly facilitated, and consequently their number much 
increased, by those gigantic appliances for lifting and setting 
blocks, the various genera of which appliances have received the 
names of Mammoth crane, Titan, and Hercules. Messrs. 
Stothert and Pitt, of Bath, were early in the field in the con- 
struction of these giants, and, indeed, they have made nearly 
all that have been constructed in this country for the leading 
harbour engineers, including Sir John Coode, Sir J. Hawkshaw, 
Mr. P. J. Messent, and Mr. W. Parkes. This company has sup- 
plied the block-setting apparatus for the harbours of St. Helier’s, 
Jersey ; Madras, Kurrachee, and Mandavee, in India; East 
London, Port Alfred, and Port Elizabeth, in South Africa ; 
Goa, the capital of Portuguese India, and Colombo, that 


of Ceylon; Gisborne, New Zealand; and Hartlepool and 
Tynemouth, in England. 
As regards the Gisborne 


machine, the Harbour Com- 
missioners passed a special 
resolution of thanks to 
Messrs. Stothert and Pitt 
for the satisfactory way in 
which the machinery they 
supplied had been designed 
and carried out. In con- 
nection with the works at 
Tynemouth, this company 
made all the mechanism 
for the two enormous Mam- 
moth cranes which are now 
at work on the north and 
south piers, and which are 
the largest block - setting 
machines ever made in 
England. They were con- 
structed under the direction 
of Mr. P. J. Messent, the 
engineer, and are capable of 
setting 50-ton blocks at a 
distance of 92ft. from the 
centre of revolution. 

The Hercules illustrated 
above is the latest development of this type of machine. 
It was made, under the direction of Mr. James Walker, 
M. Inst. C.E., for the Isle of Man Harbour Commissioners, 
and is now at work extending the Victoria Pier at 
Douglas, where it forms a striking object that cannot fail to 
be noticed by every visitor to the island. 
designed for setting 15-ton concrete blocks at any point within 
a circle of 150ft. diameter. There were some special circum- 
stances which governed the design, notably the necessity of 
having the block yard at a distance, and of bringing the blocks 
by water, so that there should be no interruption to the traffic 
of the harbour. The Hercules unloads the blocks from a steam 
barge, stacking them on the pier behind itself; and, in order to 
save the tides and to clear the barges quickly, the machine has 
been made to work at avery high rate of speed. For instance, a 
complete revolution of the jib can be accomplished in a minute 
and a-half. 

The depth of water in Douglas Harbour is very great, so 
that the total range of lift of the machine is required to be 
95ft., the horizontal travel along the jib being 55ft. This hori- 
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| ment of rollers butting together and furming one complete roller | 
in their normal position; but when the jenny passes they are | 


This appliance is | 











zontal motion is an absolutely essential feature in block-setting 
machines, for enabling the divers to adjust the blocks in place 
with accuracy. In order to facilitate setting under water, 
there is also an arrangement on the snatch-block by which the 
diver can twist the concrete block by means of a worm wheel and 
ratchet handle. All the motions of the crane, except that for 
lifting, are worked by friction clutches, and are so arranged 
that any two of them may be worked simultaneously, thus 
greatly facilitating the work of unloading the blocks from 
the barges. The jib of the crane consists of two horizontal 
girders carrying the rails on which the jenny runs. These 
girders are braced together by built-up brackets of U form, 
the object being to preserve the girders from any tendency 
to twist owing to the one-sided pull of the tie-rods, and 
at the same time to afford a passage for the jenny. The 
lifting chain is supported along the jib by Pitt’s patent chain 
porters, which consist, as shown by the engraving, of an arrange- 
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PITT’S CHAIN PORTER. 


separated, and, by the action of a pivotted parallel motion and 
pendulum weight, are dropped from under the chain and again 
brought up under it when the jenny has passed. 


The superstructure is carried by fourteen steel rollers arranged | 
Over the front segment is a kingpost, 21ft. | 
high, built up of girders and bracing, and to the top of this the | 


in two segments. 


front and back tie-rods are attached. The back tie-rods carry 


a strong framework of girders covered with rolled iron chequer | 


plates forming a platform, on which are placed the lifting 
machinery, boiler, feed*pump, feed-tank, &c.; and to the under- 
side of the platform are slung about eighteen tons of counter 
ballast. The lifting barrel is 4ft. 3in. in diameter, and is cast 
with a spiral groove, so as to take the whole of the chain in one 
coil without overlapping. The engine is fitted with two cylinders 
of 10in. diameter by 14in. stroke, and steam is supplied by a 
vertical cross-tube boiler. The principal gearing is machine- 
moulded and works very smoothly. All the handles are 
brought together in a handle-box arranged like the levers 
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in a railway signal-box, so that the whole machine is 
under the complete control of one man. The truck of the 
machine is formed with a clear height of 17ft. 2in., this 
great height being given for permitting the crane to be run 
back over the stacked blocks. It is built up of wrought iron 
girders, and carries on the top a steel race on which the super- 
structure runs, the whole pivotting on a centre pin. The truck 
travels on twelve wheels fitted with heavy double-flanged steel 
tires. The whole machine is self-propelling, and the motive 
power is sufficient to traverse the whole with a load of fifteen 
tons. With this crane, unlike most lifting appliances, every load 
is the maximum, a circumstance which requires that the design, 
material, and workmanship be all of first-class quality. All the 
plates throughout were planed at the edges, and all the holes 
drilled. 

The crane was tested in Messrs. Stothert and Pitt's works 
with a 20-ton load, and again with 20 tons after erection at 
Douglas. We understand that it has given the most satis- 
factory results in actual work, and that Mr. Walker, the engineer, 
and the Isle of Man Harbour Commissioners, have expressed 
their entire approval of the manner in which the work has been 
carried out. We are informed that as many as 530 tons of 
blocks have recently been set by helmet divers in one working 
day. The whole machine is a very fine example of a specially 
designed lifting appliance, and reflects great credit upon all who 
have been concerned in its design and manufacture. 








Fire EscaPes FOR THE CoLONigS.—Messrs, Merryweather and 

| Sons have just shipped five of their newest pattern ‘“‘fly ladder” 

fire escapes to Melbourne. These machines each reach a total 

height of 60ft., are very light in construction, and have copper 
shoots, as adopted by the Metropolitan Fire Brigade. 


AssEstos PackeD Goops.—In our impression for October 12th, 
page 314, writing of asbestos packed cocks and water gauges, we 
| stated that experience had suggested some modifications which are 
improvements. As our words appear to have been misunderstood, 
we wish to say that they did not refer to the asbestos packed cocks 
ard fittings made by Messrs. John Dewrance and Uo., of Great 
| Dover-street, in the high character of which it would not be easy 
to effect any improvement. 


THE JUNIOR ENGINEERING Society.—At the meeting of this 
Society on Friday last, two papers were read and discussed: “‘ The 
Dome of St. Paul’s Cathedral,” by Mr. F. R. Taylor; and ‘“ Built- 
up Crank Shafts,” by Mr. A. W. Marshall. Mr. Taylor described 
| Sir Christopher Wren’s design as consisting of three distinctive 
parts—(1) the inner dome, 100ft. diameter and 60ft. high, con- 
struc of brickwork; (2) the cone, also of brickwork, 
strengthened by bonding and four tiers of chains--this cone 
supports the lantern, weighing about 700 tons, and outer dome; 
(3) the outer dome, consisting of a series of timber trusses overlaid 
with lead. Reference was made to the inefficiency of the lighting 
of the structure, due to the employment of a double dome, and 
interesting comparisons in several particulars were drawn between 
| St. Paul’s dome and that of St. Peter’s at Rome. The second 
| paper contained a description of an ingenious method of manu- 
| facturing built-up crank shafts, an invention of Mr. Fairfax. By 
| aid of models and diagrams it was shown that the various parts are 
| first turned and bored similarly to the ordinary built-up crank ; 
| but instead of keying, the connection of them is made by means of 
| small narrow excentrics turned on the shaft and crank-pin, and 

which accurately fit into excentric holes bored in the corresponding 


| parts of the crank. The ‘application of the system to couplings. 


was also illustrated, and the advantages of the improved moderof 
manufacture were enumerated. 
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BARR AND MACWHIRTERS ELECTRIC WATER-LEVEL INDICATOR AND RECORDER. 


THE GLENFIELD COMPANY, KILMARNOCK, MANUFACTURERS. 
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ENLARCEMENT OF RECEIVING INSTRUMENT 








BARR AND MACWHIRTER’S ELECTRIC WATER.- | 
LEVEL INDICATOR AND RECORDER. | 


Tue engravings on this page illustrate Messrs, Barr and | 
Maewhirter’s electric water-level indicator and recorder, which | 
shows and keeps a record in the engineer's office of the variations | 
in level of water in tank or reservoir at any distance. Eve 
rise and fall of 3in., or lin., or less, as may be desired, is tele- 
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coils B or B’ is for the time turned into a powerful magnet, 
which attracts the keeps fastened on lower ends of lever arms 
H or H’ respectively, thus throwing the top end of the arm 
forward, which then drops on the top of the ratchet wheel A 


’ 


or A’. Onthe current being stopped, the lever arm is imme- 


| diately released, and regains its original position by means of 


the recoil of springs S or S’, the ratchet pawl J being at the 


of 
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false marking where the goods were not marked at all. Bu 

the stipendiary magistrate held that there was a false deecrip- 
tion in the verbal assurance given by the vendor that the goods 
were of Sheffield origin when, as a matter of fact, they were 
from Germany. This is a point of very great consequence, 
though the Federated Trades’ Council, who initiated the pro- 
secution, appear to be “ playing low down” when they come to 


5AM. GAM. ZAM SAM. SAM. 





RECORD BY WATER LEVEL 


graphed automatically and recorded on a paper on a drum by 
an aniline pen. The transmitting instrument, which is placed 
at the tank, or reservoir, is actuated by the rise and fall of the 
water by means of a float, to which is attached a pitched chain 
passing over pitch-wheel A. A counterbalance weight is 
attached to the other end of the chain to take up the slack ; the 
toothed wheel B being on the same shaft as A, revolves with the 
rise and fall of float, and is geared into pinion M, which, with 
its shaft, makes one complete revolution for every 3in., or lin., 
as the case may be, rise or fall of float. The tumbling weights, 
T and T", are loose on the shaft, and are tipped over by the pins 
fastened on Sand S!. Pin R, which tips over T, is pivotted at 
one end, and is free to move to and fro in a slot in dise S, the 
object being that T will be tipped over when in the same 
relative position when the shaft is revolving in either direction. 
The tumbling weights have a platinum edge, which, when the 
fall, come into contact with the platinum contact pieces C, C’, 
c”,C’. The pins in discs S and S’ are so placed that when 
tumbling weight T is falling over and making contact with C’”, 
the smaller tumbling weight T’ is at the same instant in con- 
tact with C’—and when moving in the reverse direction, when 
T is in contact with C, T’ is in contact with C’—thus complet- 
ing the circuit at every increment of rise or fall of the water 
level, and telegraphing to the receiving instrument at the office. 
In order to insure that tumbling weight T may not fall too 
suddenly, and to give it ample time to make proper contact 
and complete the circuit, an excentric W is carried on a pro- 
longation of its boss, having a piston working in a small cylinder 
below filled with glycerine, thus forming a cataract. 

The receiving instrument is worked bya relay battery. There 
are one or two battery cells at transmitter, simply for the pur- 

; of sending a current over the line wire. This current 

ngs into play for one or two seconds, by means of the relay, 
& more powerful battery placed near the receiving instrument. 
This relay battery moves the pointers on the dial, and works the 
recording pen. 

When a current is transmitted from the reservoir one of the 


INDICATOR IN GLASGOW EXHIBITION, 


same time thrown up out of gear by the inclined plane on pro- | itinerant sellers of wares at town markets and country fairs. 
jections N or N’ coming into contact with the small roller. The | Yet it must be remembered that the decision covers all the 
distance of the keeps from the magnetic coils is regulated by | buying and selling which may take place in the ironmongery 
screwed stoppers, as shown, and the tension of springs S and S’ | and other shops scattered over the country. Up to the present 
is adjusted by screws ina similar manner. The same shaft that | time, the false description of goods has been held to be the 
carries the ratchet wheels also carries the pointer, indicating | striking of a false mark on the blade, the placing of a label or 
on the dial the level of the water in the reservoir. The shaft | wrapper on a package, conveying an untrue description of the 
also carries a pitched pinion, on which a pitched chain works, to | goods to be sold. It has now been decided for the first time 
which is attached a copper wire cord led over guide pulleys | that it is not imperative to have any visible sign of false marking 


shown and carrying an aniline pen, which makes a record on 
the diagram paper on the drum of the water-level in the reser- 
voir; also a toothed wheel A”, which with a spring acts as a 
detent to prevent the pointer moving either one way or another 
till the current actuates the lever arms. The whole receiving 
instrument, relay clock, and drum, are enclosed in a neat case of 
glass and mahogany. 

All parts are open and accessible and easily adjusted. There 
are no fine adjustments requiring special skill to make. The 
contacts at the transmitting instrument are all sliding contacts, 
thus keeping themselves clean. The receiving instrument 
works well notwithstanding variations in the battery power, as 
it is the recoil of springs that gives the movement. So that so 
long as the battery is just powerful enough to attract the keeps, 
the instrument will do its work. The batteries do not require 


attention oftener than once a year. The apparatus described is | 


made by the Glenfield Company, Kilmarnock. 








A NEW POINT IN THE MERCHANDISE 
MARKS ACT. 


AN interesting and important point in the working of the 
Merchandise Marks Act has been decided at Sheffield this week. | 
Avendor of hardware goods offered to a purchaser a pair of 
scissors at a low price. The purchaser declares that he asked 
if they were Sheffield-made, and that the reply was in the | which are usually included in the specification. A very interesting 

On the goods themselves there was nothing to | discussion followed, in which several important questions were 


affirmative. 








or mis-description. If any merchant or vendor says to the buyer 

that the goods are something different from what theyare in some 
| material respect, such as the place of production, that merchant 

or vendor is liable under the Act. It isa drastic decision which 

touches at the tongues of all who are more eager to cell their wares 

than careful to speak the truth about them. How glibly the 
| unruly members do wag when a good saleis likely to be effected, 
| particularly in the cases where the assistant’s remuneration is 

on the educational principle of “ payment by results!” Will 
| merchants and ironmongers be held responsible for the sins of 
| their subordinates? In that view the condition of the iron- 
| monger and other retailers of hardware will te far from a happy 
|one. They may at any moment be brought into court through 
| the tripping tongue of some counter stripling over-zealous in his 
| master’s interest and his own. 








| ENGINEERING StuDENTS’ CLUB, NEWCASTLE-ON-TYNE.—A meet- 
| ing of this Club was held at the Durham College of Science on 
| Friday last, when a paper on ‘“‘ The Lancashire Boiler” was read 
| by Mr. J. Nicholson, Mr. Twinberrow being in the chair. Com- 
| mencing with a short history of land boilers in general, the lecturer 
| went on to describe the Lancashire boiler more particularly, 
showing what points had to be considered in designing it, and 
mentioning sad begiviog several formule. He then went on to 
| describe the several tests usually applied to plates, rivets, &c., and 


indicate place of origin, and the charge was practically one of raised and discussed, 
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PARLIAMENTARY NOTES. 


ENGINEERING and collateral matters have formed the subject of 
somewhat numerous inguiries in Parliament during the past week, 
or have received its attention. In the House of Lords :— 

The Patents, Designs, and Trade Marks Bill.--The Commons’ 
amendments to this Bill were considered and agreed to, 

In the House of Commons numerous matters o interest were 
dealt with, including those mentioned below :— 

Pay in the Public Works Department of Tndia.—In answer to Mr. 
H. S. Wright, as to the equalisation of the pay of the oa 
and civil branches of the Public Works Department, Xc., Sir J. 
Gorst said:—The proposal of Lord Kimberley in 1883 was to 
equalise the pay of civil and military engineers, by discontinuing 
the military pay proper of the latter. It was not carried out 
because the Government of India by subsequent representatious 
convinced the Secretary of State that it was inexpedient. As the 
circumstances of the two services are essentially dissimilar, the 
Secretary of State sees no occasion for equalising the conditions of 
furlough and pension. 

The Cradley nailmakers.—In answer to Mr. Conybeare, Mr. W. 
H. Smith said:—The Government have not made an absolute 
promise of legislation, as to the position of the nail and chain 
makers next session, but they have undertaken to give early and 
careful attention to the subject, and to propose legislation if, after 
such consideration, they find themselves ina position to do so, 
Mr. Burnett’s report does not contain a recommendation for an 
inguiry by a Royal Commission. It states that, among other sug- 
gestions made to him, it was suggested that further inquiry should 
be made either by Royal Commission or by the Committee on the 
Sweating System, and the latter course is the one it is proposed to 
take. 

Admiralty savings.—Mr. Shaw-Lefevre asked the First Lord of 
the Admiralty, with reference to his statement at Glasgow on 
October 11th, that £400,000 had been saved in the financial year 
ending March 31st last, and with the consent of the Treasury had 
been expended in the epee | of stores, so as to cause the reduc- 
tion of the amount to voted this year, whether he would state 
the votes and sub-heads of the votes on which the savings were 
made, and the amounts thereof, and on what sub-heads of the 
store vote the same was expended.—Mr. Forwood said: Perhaps I 
may be allowed to answer the question. One hundred and eight 
thousand pounds was saved on the wages vote, and £196,000 on 
the contract vote, making a total of £304,000. There was ex- 

nded, in excess of the Estimates, £55,000 on victuals and 
clothing, £161,000 on naval stores, £2500 on medical stores, on 
the machinery vote £48,000, and on miscellaneous services £15,000. 

German contract for swords.—Mr. H. Vincent asked what negotia- 
tions preceded the contract for 20,000 swords concluded with a 
German firm in October, 1885; when they were commenced ; under 
whose instructions; what was the contract price; and what efforts 
were made to ascertain if the swords could be made at Sheffield or 
elsewhere in the United Kingdom, and at what cost before the 
order was placed in a foreign country; and how many of those 
swords had been issued to the troops; what regiments were armed 
with them, and if they had all been subjected to the recent tests; 
what alterations were thus found to be necessary; and what wasthe 
expense of carrying them out.—Mr. E. Stanhope said in reply: My 
hon. friend will find a full account of this contract at questions 
1203-4 of the report of Sir J. Fitzjames Stephen’s Commission. 
The only swordmakersin this country at that time, in addition to 
the Government Small-arms Factory, were Messrs. Mole, of 
Birmingham, who could only make a limited number, and Messrs, 
Wilkinson, who made officers’ swords. It was thought therefore 
absolutely necessary to get.the remainder made at Solingen. I am 
informed that the advertisements fora more important contract for 
150,000 sword bayonets elicited no tender from Sheffield. The con- 
tract price for the Solingen swords in 1885 was 20s.a sword. When 
the time came for a new contract, I have been anxious, in spite of 
the enormous difficulties which surround the matter, to encourage 
the art of swordmalking in England by placing it in thjs country. 
I am afraid I cannot answer my hon. friend’s second question with- 
out more elaborate inquiries; but I have already stated that, 
when exposed to the extra tests last year, the swords which failed 
included a proportion of those from all makers. 

Assistance to British trade abroad.—Mr. H. Vincent asked the 
Under Secretary of State for Foreign Affairs whether her 
Majesty’s Government had received a letter from Messrs. Joseph 
po md and Sons, of Norfolk-street, Sheffield, expressing their 
sense of the great services rendered to the British cutlery trade in 
South America by the Chargé d’Affaires at Buenos Ayres, under 
the instructions of the Prime Minister, and whether the same 
would be conveyed to Mr. Jenner; and whether it was a fact that 
her Majesty’s diplomatic and consular officers abroad had been 
directed by Lord Salisbury to be particularly alive to the further- 
ance of British commercial interests in foreign countries; and 
whether, in accordance therewith, any intimations had been given 
during the past two years and made public in the United Kingdom 
of projected works in the construction of which British enterprise 
might find a useful field; and whether, in case of need, ber 
Majesty’s representatives were authorised to telegraph useful 
commercial information, to secure early insertion in the 
Board of Trade Journal.—Sir J. Fergusson said in reply: The 
letter referred to in the first paragraph of my hon. friend’s question, 
who has so frequently represented the matter in question to her 
Majesty’s Government, has been received, and Mr. Jenner has 
been informed that Messrs. Rodgers have expressed appreciation 
of his services. 1t has not been found necessary to issue any fresh 
instructions to her Majesty’s diplomatic and consular officers during 
the past two years to be ‘‘ particularly alive ” to the furtherance of 
British commercial interests, as the former instructions have been 
considered sufficient for the purpose; but, when occasion requires, 
her Majesty's diplomatic and consular officers have been specially 
directed to further these interests. When intelligence is received 
that British enterprise is likely to find openings in projected works, 
public notice is given, usually in newspaper announcements. With- 
out doubt her Majesty’s representatives are authorised to telegraph 
useful commercial information when expedition is desirable, and I 
will inquire whether there have been any instances in which ad- 
vantage would have resulted from the adoption of that course. 

Railways in Bechnanaland.—In answer to Mr. Leighton—Baron 
H. De Worms said: Her Majesty’s Government do not propose to 
ask Parliament to increase the grant in aid of British Bechuanaland 
in order to subsidise the construction of railways in that territory. 
There is at present no railway there. They would not be unwilling 
to assist the construction of a railway by grants of land or other 
assistance from local sources ; but the High Commissioner has not 
as yet been satistied that any substantial assistance can so be given. 

Weights and Measures Bull.—In answer to Mr. T. Robinson, Sir 
M. Hicks-Beach said: I am sorry I have been unable to proceed 
with this Bill in the present session, in consequence of the opposi- 
tion of a few bon. members. I propose to re-introduce it at the 
earliest opportunity next Session. 

The Railway and Canal Traffic Act.—In answer to Mr. Channing, 
Sir M. Hicks-Beach said: The Board of Trade have not yet re- 
quired the railway companies to furnish additional statistics under 
the Railway and Canal Traffic Act, and they cannot do so until the 
Act comes into operation. The question will not be overlooked b: 
the Board of Trade, and early next year I intend to deal with 
returns as to couplings. 








NAVAL ENGINEER -APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—James A. Bedbrook, fleet 
engineer, to the Indus, additional ; George G. Goodwin, and James 
C. Edmonds, engineers, to the President, additional, for tempo- 
rary service at the Admiralty. 





LAUNCHES AND TRIAL TRIPS. 


On Saturday last Messrs. Raylton Dixon and Co., of Middles- 
brough, launched a steel screw steamer named Iago, built for 
Messrs. Wilsons, Sons, and Co., of Hull. Her leading dimensions 
are as follows:—Length over all, 304ft. 3in.; breadth, 38ft.; depth, 
22ft. 10in.; with a deadweight capacity of 3600 tons. She has 
short hood aft, with deck-house for steering gear, water ballast in 
cellular bottom, and long bridge extending to beyond foremast, 
and is fitted as a first-class cargo boat. Her bulwarks are carried 
flush from bridge to forecastle, Her engines will be supplied by 
Mr. George Clark, of Sunderland, on the triple-expansion prin- 
ciple, of 220-horse power nominal, having cylinders 23in., 37in., 
and 6lin., and 42in, stroke. 

The screw steamship Drumfell, which was launched by Messrs. 
Robert Thompson and Sons, Sunderland, on the 5th ult., went out 
for a trial trip on the 10th inst. The vessel is 305ft. long, 39ft, 8in. 
beam, has been built under Lloyd’s Survey for the highest class, 
and is capable of aouing upwards of 4000 tons dead weight. Her 
machinery is by the North-Eastern Marine Engineering Company, 
of Sunderland, the cylinders being 23}in., 38in., and 62in., by 42in. 
stroke, and she is fitted with two exceptionally large double-ended 
boilers, which steamed very easily with the engines full open. The 
weather was not favourable for a run on the mile, as a heavy swell 
was running and it was very foggy. The om gree however, were 
run some time full open, and, we are informed, worked extremely 
well at 80 revolutions without sign of heating. ‘This vessel is a 
sister ship to the Drumburlie, recently built by the same builders 
for Messrs. Ellison and Chadwick, of Liverpool, who also own the 
Drumfell. Both vessels have been built from the plans and specifi- 
cations of Messrs. Flannery and Blakiston, who superintended the 
construction. The vessel proceeded at once to Cardiff to load for 
Bombay. 

A paddle steamer, the Grimsby, which Messrs. Earle’s Shipbuild- 
ing and Engineering Company have launched from their yard on 
December 8th, has n built for the Manchester, Sheffield, and 
Lincolnshire Railway Company, for the ferry service between Hull 
and New Holland, and has been designed with a view to giving 
much better accommodation for passengers and greater speed on 
smaller draught of water than the present boats. Tne dimensions 
are 180ft. by 25ft. by 7ft. 3in. depth of hold; and the ship is built 
of steel, with an awning deck extending from the stern to the fore 
part of paddle boxes, a large portion of the space under which 
deck is occupied with a saloon extending the full width of the boat 
for first-class and lighted the whole length by sliding 
windows, as well as by a large skylight above. A ladies’ room is 
provided at the after end of this, and a supplementary saloon 
under the main deck aft is also fitted with dining accommodation, 
pantry, and bar, Xc., for use during excursions. The top of the 
saloon and the fore deck will have large seat accommodation, which, 
where practicable, will be made to serve as life rafts. The vessel will 
be steered by steam power from the top of the awning deck amid- 
ships, and will be lighted throughout by electricity. Her machinery 
will consist of a set of diagonal compound di ing engines 
constructed on novel design of 1100 indicated horse-power, which 
will be supplied with steam of 80]b. pressure from three steel 
boilers of the Navy type arranged to work with natural or artificial 
draught. 

Messrs. Simpson, Strickland, and Co., of Dartmouth, South 
Devon, have recently despatched the first of two steam launches 
which they are building for the new P. and O, steamers, Peninsular 
and Oriental, and which deserve special notice, They have 
also just delivered to the Admiralty the last of a set of three 
lifeboat steam cutters for torpedo hi eruisers, The 
Admiralty boats are 2]ft. long. They are built of two skins of 
mahogany, and are fitted with Kingdon’s patent quadruple-expan- 
sion surface-condensing engines and Kingdon’s patent vertical 
natural draught boiler. The weight of one of these launches com- 
plete with machinery, &c., is 24 cwt.; and on the official trials, 
when, we are informed, everything worked satisfactorily, they 
attained a mean speed for the ~ ee: boats of 6°52 knots or7°5 miles 
with five on board and in rough weather. When light the speed 
was over one mile an hour more. The boats for the P. and O. 
Company are 30ft. long, by 8ft. beam, by 3ft. 9in. deep. They are 
also built in two skins, and are capaole of keeping the sea in heavy 
weather. These boatsarealso fitted with Kingdon’s patent quadruple- 
expansion ate engines and Kingdon’s patent vertical 
natural draught boiler, and each launch complete weighs only 
45 ewt. with steam up. The coal consumption is about 15 lb. per 
hour. They are capable of carrying forty passengers, in accordance 
with the Board of Trade measurements, and in their trial trips 
they attained a speed of 8°594 miles with a natural draught without 
hard driving. 

On the 6th inst. the new paddle saloon steamer, the Marchioness, 
built for Sir W. T. Lewis, of Cardiff, by Messrs. Edward Finch 
and Co., Chepstow, for steam packet service between the ports of 
Bristol and Cardiff, left the Wye to be run on the measured mile 
in Kingroad. The Marchioness is 170ft. long, 22ft. moulded 
breadth, and 40ft. over the paddle boxes. Forward there is a 
roomy underdeck forecastle for the accommodation of her sailors 
and firemen, next a saloon 26ft. by 21ft., with ladies’ retiring and 
refreshment-rooms. Abaft of this isa cargo hold for receiving 
some 70 tons of general merchandise, The engine and _ boiler- 
rooms, 44ft. long, and the bunkers, are next. Abaft the bunkers 
there is a spacious dining-room for the accommodation of first- 
class passengers, and pantry, captain’s cabin, and the berths of 
officers and chief engineer. Amidships there is a shelter house 33ft. 
long by 22ft. wide, and abaft of this is the deck saloon 55ft. long 
by 11 ft. wide, with most convenient ladies’ retiring and refreshment- 
rooms. The vessel is divided, by means of bulkheads, intoeight distinct 
water-tight compartments, and has pumps capable of discharging 
50,000 gallons per hour, so that she is practically unsinkable. This 
and her great stability—due to the vessel’s beam and model, and 
to the fact that her boilers and machinery, weighing 130 tons in 
working order, are all below deck—will enable the vessel to pro- 
ceed to sea and make her passage in any wind or weather. The 
promenade deck, above the saloon and over the shelter house, is 
95ft. long. The machinery consists of a pair of vertical oscillating 
compound surface-condensing engines of 130 nominal horse-power ; 
steam being supplied at a pressure of 1101b. per square inch from 
two boilers of Navy type, each 8ft. Yin. diameter by 17ft. long, 
which have a combined grate area of over 80 square feet, the fur- 
naces being fitted with Galley’s patent Venetian air valve furnace 
bars, which gave great satisfaction. The engines are of spec‘al 
design, being fitted with Sisson’s patent valve year for oscillating 
engines. This gear gives a distribution of steam superior to that 
by ordinary valve gears with link motion, and enables an altogether 
more compact design of engine than ordinarily obtains. The 
makers alsc rd that it is more accessible, the wear is very slight, 
and that readily taken uP, while there is not one “slider” in the 
whole motion; there is thus less friction, while both valves on each 
cylinder have a precisely similar motion, Four runs on the mea- 
sured mile, with and against the tide, gave, we are informed, a 
true mean speed of 14°24 knots per hour. 

On the 6th inst. Messrs. Laird Brothers launched from the 
Birkenhead Ironworks a very fine screw steamer which has been 
built by them for the Compania sud Americana de Vapores, of 
Valparaiso, through Mr. Thomas Dewsbury, their representative in 
this country. The new steamer, which was named the Imperial, is 
intended for the company’s service on the West Coast of South 
America—which service now extends from Valparaiso right up to 
Panama--and will form an important addition to their fine fleet. 
She is very similar to, but of larger dimensions and power than 
the Cachapoal and Mapocho, built by Messrs. Laird for the same 
owners some years since, and which have made a reputation on the 
coast. The Imperial is a very handsome vessel, with a clipper 
stem, with figure head representing a water nymph, and an elliptic 
stern, and will be rigged with three pole masts, She is fitted for 








water ballast, and will be provided with steam windlass, steam 
steering gear, and six steam winches. She will also have a com- 
plete electric lighting installation, and all the latest and most 
approved appliances as a first-class passenger steamer. One of the 
boats carried will be a steam launch. Her dimensions are:— 
Length, 333ft.; beam, 41ft.; depth of hold, 23ft.; tonnage, 2758 
tons O.M., and she will be propelled by a set of triple-expansion 
engines having cylinders 3lin., 49in., and 75in. in diameter by 54in, 
stroke, ve on with steam at 1501b. pressure by two double- 
ended stee) boilers, with six of Fox's corrugated furnaces in each, 
calculated to develope about 3000 indicated horse-power, and to 
drive the vessel at a very high speed. ‘To meet the special require- 
ments of the trade and secure perfect ventilation, the sides between 
main and spar decks have been left open, the spar deck being sup- 
ported on stanchions; and the whole of the accommodation for 
first-class passengers and officers provided in spacious deck-houses 
on that deck under cover of the shade deck, which will afford a 
weptane promenade the whole length and width of the ship, 
and be by canvas awnings, There will be accommoda- 
tion of the most sumptuous character for about 160 first-class pas- 
sengers in a saloon the full width of the deck-house, above which is 
the Social Hall, arranged for music-room, card-room, smoking- 
room, &c., lighted by a large and beautifully designed cupola sky- 
light, and, like the saloon, panelled in hard woods and artistically 
decorated with painting and other ornamental work; thorough 
ventilation and light being secured to the saloon by a central aper- 
ture in the floor of the Social Hall. A number of third-class pas- 
sengers will be comfortably provided for on the main deck, and 
there will be space for a large number of cattle. 








THE CIVIL AND MECHANICAL ENGINEERS’ Society,—At the 
meeting of this Society on the 5th inst., Mr. R. E. Middleton, 
president, who had been re-elected, delivered his address to a 
well-attended meeting in the Westminster Palace Hotel. At the 
conclusion of the address, which was of great interest, and dealt 
chiefly with the education of engineers, Sir R. Rawlinson proposed 
a vote of thanks, and gave the audience some idea of the great 
changes in education since his youth. He had been the son, 
—i. and journeyman to a general builder, and had made 
it his object to be able to earn his wages at each of the building 
trades, He asserted that he had found this practical training was 
as important as the theoretical. 

City or Lonpon CoLLece.—On Thursday last, the 6th inst., a 
visit of the Science Society to the Millwall Docks was arranged by 
Mr. Henry Adams, M.Inst.C.E., who accompanied the members, 
Mr. F. E. Duckbam, the engineer to the dock company, met the 
party at the railway station, and was most assiduous in showing 
and explaining the many interesting details with which the dock 
abounds. Among the points noted were some economically built 
sheds, with compound iron and wood roof trusses, and other very 
light galvanised roofs of 60ft. span. When first opened, the dock 
was fitted with fixed hydraulic cranes on the quay. These have 
been supplemented by portable hydraulic cranes, which are found 
much more convenient, and they have since been largely adopted 
elsewhere. The arrangement of the pipe mains was explained, 
and the method by which a breakage at any point could be shut off 
by means of stop valves, so as to permit the machinery at other 
parts to continue working. 

Messrs. FRaNcIS MORTON AND Co.’s NEw Works, GarsTon.— 
Messrs. Francis Morton and Co,, so well known in the manufacture 
of iron roofs, buildings, and constructional work, have added to 
their Liverpool establishment by very extensive and remarkable 
works situated on the Mersey, at Garston, a suburb of Liverpool. 
These works, which cover more than ten acres, comprise an exten- 
sive range of lofty buildings, with private dock and railway siding 
accommodation. The north side of the enclosure is occupied by a 
shop, 600ft. long by 120ft. wide, for girder, bridge, and roof-build- 
ing purposes, which contains a long range of smiths’ hearths and a 
very complete plant of tools, embracing the latest improvements in 
punching machines, steam hammers, rivetters, bending rolls of 
various power, planing machines, Xc., a special feature being 
multiple punching machines, one of which will, at one stroke, 
punch forty-eight holes through a plate jin. thick, the number of 
punches in use being regulated by the requirements of the work. 
Another machine will punch a multiple of holes from 2in. pitch, 
and can be regulated to any,pitch used in general work, The shop 
is traversed throughout its length by railway lines, and fourteen 
overhead gantries aad cranes contribute to the convenience of 
erecting under cover a large extent of work. Adjoining this shop 
is one for tinmen’s use, and a double-story building used for tem- 
plates and as setting-out floors, next to which come the drawing 
and general offices. On the opposite or south side of the spacious 
open yard is a series of shops fitted with plant for various classes 
of work, commencing with the foundry, 200ft. by 120ft., with two 
cupolas inside the building and two outside. Here again are over- 
head travelling cranes, extending the whole width of the shop, with 
the usual arrangement of core-drying stoves, loam mills, and 
a dressing shop, for finishing np the castings. In this foundry 
single castings up to forty tons weight can be turned out, and it is 
sutticiently commodious to allow of the metal being left to cool in 
the sand for a much longer period than is usual in the ordinary 
way, an advantage in securing good castings thet has frequently to 
be sacrificed in crowded-up foundries. Adjoining is also a brass 
foundry, for the smaller fittings connected with engineers’ work. 
The fitting and turning shop, 200ft. by 120ft. contains over forty 
different tools, comprising a variety of lathes, planing, boring, and 
drilling machines, with other requisites for engineering work. This 
shop is traversed by six overhead travelling cranes, each with a 
40ft. span, so that any class of work dealt with on the tools can be 
readily handled and removed. The tools occupy two-thirds of the 
area of the shop, the remainder affording a free, open space for 
fitting the various parts together. Adjoining this shop is another 
smiths’ forge, a building 200ft. long, containing tifteen fires. Then 
passing through the saw mill and painters’ shop, the visitor 
reaches a two-storey building, 155ft. by 40ft., the upper part 
of which forms a pattern shop, with the usual appurtenances, 
the basement being set apart for wood-working machinery. 
Adjoining this building are two large establishments filled with 
special hinery and appli for the manufacture and storage 
of patent iron telegraph poles, immense numbers of which have 
been and are still being used by the Indian Government throughout 
their vast telegraphic system. Adjacent is the corrugating 
machinery shop, 155ft, by S80ft., which contains also curving 
machinery for shaping corrugated sheets into the form required 
for roofs of all spans, hydraulic power being applied to produce 
heavy corrugated plates for such purposes as bridge roadways, 
Here again are found multiple punching machines, Next is a 
packing shop, 65ft. by 80ft., provided with overhead travelling 
cranes, and every convenience for handling and loading goods into 
railway trucks, which can await them at hand in the shop. Close 
by is a separate building, 100ft. by 90ft., devoted to galvanising, 
containing the complete. plant for turning out over 200 tons of 
galvanised sheets per week, On the east side are the gene- 
ral stores, and stabling for thirteen horses. Rails are laid on 
a complete system to each shop, a locomotive being employed to 
haul materials about the works, which are throughout so arranged 
that all material dealt with in its various stages of manufacture 
_- through a continuous process, whereby unnecessary re- 

ndling is saved. The west side has a frontage of about 500ft. to 
the Mersey, being entered from that river bya private dock, which 
runs up into the open yard, and provides accommodation for 
vessels up to 270ft. in length. The dock is fitted with a steam 
travelling crane for loading and discharging material. The motive 
power for driving the various machinery in the works consists of 
two 50-horse power engines, a 16-horse power gas engine, and 
considerable hydraulic power. The fresh water supply is derived 
from a covered reservoir in the yard, holding 160,000 gallons, 
distributed through the works by hydraulic ram. It will thus be 
seen that these are very large and complete works, 
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RAILWAY MATTERS. 


Ir is said that the Manhattan Elevated Railways of 
New York carry 525,000 passengers per day, or 191,625,000 yearly. 


Ir is estimated that the average daily earning of an 
American locomotive is about £20—that is, its work enables that 
amount to be earned. 


Ir is reckoned that nearly half the railway mileage of 
the world is comprised in the 150,700 miles in the United States, 
which have, it is said, cost £1,800,000,000, 


A Berrys telegram of Tuesday last states, with regard 
to the projected piercing of a tunnel through the Simplon Valley, 
that Italy has undertaken to construct connecting lines on the 
Italian side, and“has promised to grant a large subvention. 


Tue cyclone which recently passed over Madras was, 
according to Jnduin Engineering, disastrous in its effects on the 
South Indian Railway line near Chingleput, The night train from 
Madras to Trichinopoly was upset whilst approaching the station, 
and had slackened speed. The only precedent of such capsising 
was on the East Indian Railway in isft or 1875, Marvellous to 
add, none of the passengers were seriously hurt, 


Tue surveys of the Central Siberian Railway—Tomsk 
to Irkutsk—made by the State engineers under the direction of 
Engineer Mejéninow, will, it is said, be completed for a distance of 
800 miles before the end of the present year. With rd to the 
first section of the future line, that from Tomsk to Achinsk, with 
branches to the port of the Tosna—for Tomsk—and that of 
Tchoulym—for Achinsk—and forming an iron way of about 387 
versts, the Minister of Ways and Communication already in 
his hands an elaborate project of construction at the rate of 35,500 
roubles per verst, including the cost of rails and of a rolling stock 
sufficient for the despatch of two trains daily. 


Tue railway carriage and wagon building industries 
around Birmingham continue, our Birmingham correspondent 
writes, very busy. Some of the firms are engaged to their ver 
utmost capacity, and there are generally orders in hand for half- 
way into next year. The best market is South America, which is 
furnishing some large contracts. Other markets than this, such 
as Australia, India, &c., buy = iron bodies and under- 
frames, the general practice of foreign railway companies being 
now to build up the woodwork themselves, Outside this imme- 
diate district, the Gloucester Railway Carriage and Wagon Com- 
pany is well occupied just now, The company is full of work. 


Tue German railways first built adopted the 1°435 
metre gauge—4ft. 84in.—with the exception of the Grand Duchy 
of Baden, where an increased one of 1°6 metre was preferred, In 
the Netherlands the first line from Amsterdam to Rotterdam, vid 
the Hague, was built witha 1 93 metre gauge, but relaid later on 
with the Stephenson. The first Russian railway, from St. Peters- 
burg to Zarko Zelo, was built with a 1°82 metre gauge, but on all 
other Russian lines the 1°524 metre gauge has been adopted. In 
North America the first railways were somewhat broader than the 
standard one—viz., 1‘83 metre—but, later on, nearly every line has 
adopted one approaching closer to that of Stephenson—viz., 1°448, 


A coytinvous line of railway along the Manchester 
Ship Canal has now been constructed from Eastham, in Cheshire, 
where the canal enters the Mersey, to Salford. A continuous 
railway from end to end will be of immense advantage to Mr. 
Walker, the contractor, in moving material. There are over 11,000 
men engaged on the canal, the greater portion of whom are occu- 
pied in Cheshire, The sections of the canal to Runcorn are much 
more advanced than the r to Manchest The contractor 
has now on this railway over 100 locomotives and about 5000 
wagons, The canal is being excavated mainly by eighty-five steam 
diggers, which do their work,with wonderful celerity. Two enor- 
mous docks have been excavated at the entrance of the canal into 
the Mersey, and the lock gates will peat yy eae The largest 
basin is 400ft. wide, 600ft. long, and nearly 40ft. in depth. 


Unper the Railway and Canal Traffic Act, 1888, it is 
incumbent upon the railway companies to notify to the Board of 
Trade, and to publish in various ways, their revisions of the classi- 
fication of merchandise traffic and of the maximum rates and 
charges applicable thereto. A circular issued by the London 
Chamber of Commerce says an opportunity will thus arise for 
traders interested in these rates to make any representations which 
they may consider necessary to the Board of Trade in connection 
with them. The maximum rates are asked for because they are 
the standard to which the Railway and Canal Traffic Act applies. 
Members, therefore, in sapeering complaints should state both 
the actual rates paid and also the amount of the maximum rates 
to which the former relate. It necessarily follows that if objection 
lies against rates which are inferior to the maximum rates, that 
a fortiori objection would lie against such maximum. 


Sreakine of the construction of railways in Chili out of 
revenue resources, the Statist remarks that :—‘‘There appears to 
have been some misconception among English contractors for rail- 
way work, who have imagined that any work done would be paid 
for in Chilian bonds, which under the state of tension between the 
Stock Exchange Committee and the Chilian Government would 
preclude the probability of the bonds receiving an official quota- 
tion. Be this as it may, we regret to notice from Chilian advices 
that orders for railway material have been given to American firms, 
so that really the agitation in Stock Exchange quarters against 
Chili has been detrimental to English interests. The contracts for 
the building of Chilian railroads have been signed between the 
representative of the American company, Mr. Lord, and the Chilian 
Government, and the contracts have received the official sanction 
of both Houses of Congress, The t to be expended is about 
four millions sterling, This extension of American enterprise ma, 
mean the virtual extinction of English railroad construction in Chili 
in the future. To the present the rolling stock and the rails for 
the Chilian railway system have been chiefly supplied from — 
land. Once the Americans get themselves firmly planted, good- 
bye to any more orders for this country.” 


Tue American £ngincering News of November 17th 
says:—‘‘The most serious railway accident of the week was the 
derailment of a special—that most unlucky class of trains—on the 
Buena Vista and Americus line of the Georgia Central, near Ella- 
ville, Gar., on November 7th. The train was made up of freight 
and passenger cars. One of the freight cars left the track, and 
the two passenger cars behind it were overturned and wrecked. 
Four persons were killed and twelve injured, some fatally. 
Another excursion train heavily loaded, on the Central of New 
Jersey, came very near a bad wreck by, collision with an engine, 
but a few bruises and two wrecked engines were the only result, 
A rear collision between freight trains occurred on November 8th, 
on the south branch of the Denver and Rio Grande near Grane’ 
Col. A wheel broke on a car of a Fort Worth freight train, an 
the train was brought to a sudden stop, extinguishing by the jar 
every light on the train, including the red lights on the rear end of 
the caboose. The men say that an attempt was made to light a 
lantern and to send a man back to war hy following Denver and 
Rio Grande train, but it was right upon the other train when the 
man started back to signal it. The train was a double header, and 
both engines and several cars were wrecked, One man was killed 
and two injured. On November 11th, the track of the Louisville, 
New Orleans, and Texas Pacific was wrecked for a distance of five 
miles north of Yokena, Miss. Justafter leaving the station one of 
the cars of a freight train jumped the track, and ran five miles 
before the accident was discovered. The flanges of the wheels 
broke loose nearly all fish-plates on one side of the rails, and 
damaged the track to such an extent that no train could pass until 
repairs had been made;” 











NOTES AND MEMORANDA. 


For some days last week London was warmer by 5 deg. 
than Naples, by 7 deg. than Monaco, by 14deg. than Marseilles, 
and by 19deg. than Paris, 


A CORRESPONDENT calls attention to an error in the 
note in this column of our last impression on steam hammers, It 
appears that there is not a 50-ton steam hammer at Terni, the 
weights of the five hammers actually in use there being 100, 25, 
15, 10, and 7 tons. At Perm there is a hammer of 50 tons weight. 
The measure of the tanks, as given in the same column from 
— Lumber World, are true for the American or old English wine 
gallon. 


A nore on the “ Stability of the French Seaboard” was 
recently read before the Paris Academy of Sci by M. Bouquet 
dela Grye. The results of the comparative observations taken for 
some years past at the ports of Brest, Cherbourg, and Havre, tend 
mainly to confirm the general researches of Colonel Goulier, From 
the comparative tables it appears that the mean level diminishes 
in the direction from Brest to Havre. At Havre the annual sub- 
sidence seems to be about 2 mm., at Cherbourg 1 mm., at Brest 
there is nearly absolute stability. 


A paper on “Mountain Ranges and their Relations to 
the Laws of Deformation of the Terrestrial Spheroid,” was recently 
read before the Paris Academy of Sciences n M. A. de Grossouvre, 
On purely theoretical considerations the author arrives at the con- 
clusion that the zones of foldings are progressively receding south- 
wards. This conclusion is generally in accordance with the observed 
facts connected with the dislocation of the earth’s crust, and the 
regularity of the phenomenon is regarded as a confirmation of the 
theory of the primitive fluidity of the globe. 


Durine last week 2644 births and 1461 deaths were 
registered in London, Allowing for increase of population, 
the births were 41 and the deaths 357 below the average num- 
bers in the corresponding weeks of the last ten years. The 
annual death-rate per 1000 from all causes, which had been 17°2 
and 16°5 in the two preceding weeks, rose last week to 17°8. 
During the first ten weeks of the current quarter, the death-rate 
averaged 18°6 per 1000, and was 1°7 below the mean rate in the 
corresponding periods of the ten years 1878-87. 





At a recent meeting of the Chemical Society, a paper 
was read on ‘‘ The Principles of Thermochemistry,” by Mr. S. U. 
Pickering. The author rejects the ther hemical principl 

iated by Th only on 





, Naumann, and Berthelot, not 
special grounds, but on the more general ground that they 
depend on an impossible. distinction between chemical and physical 
actions, A satisfactory explanation of all known thermochemical 
facts is derived from the recognition of the laws of dissociation and 
the hydrate theory of dissolution. Every act of combination must 

accompanied by the evolution of heat, and in interactions where 
heat is absorbed, this absorption must be due to the fact that one 
or more of the being partially dissociated at the tempera- 
ture of the interacti6n, the removal of one of the products of the 
dissociation necessitates a further decomposition of the agent. 
The heat evolved must also bea direct measure of the affinities 
saturated, and of two possible interactions, that which evolves 
more heat must occur to the exclusion of the other. The cases of 
endothermic change which present difficulties are those in which 
i and solids are concerned. The heat absorbed when many 
solids are dissolved in liquids cannot be explained by the fusion, 
but only by the volatilisation of the solid. A mass of water con- 
tains some fundamental molecules —s an energy of 10,000 
cal, greater than the average molecular aggregates constituting 
the mass. These can therefore combine with the salt, and effect 
its volatilisation with an evolution of heat, even if the heat of 
volatilisation be nearly 10,000 cal.; other water aggregates then 
dissociate to supply the place of the free molecules thus removed 
from the sphere of action. 








At a recent meeting of the Ars Society, a note 
was read on ‘‘A Modification of the Ordinary Method of Deter- 
mining Electro-magnetic Capacity,” by Mr. J. W. W. Waghorne, 
D. Se. In determining capacity absolutely from the throw of a 
galvanometer, and a steady deflection through a known resistance 
produced by the same battery, error may arise from the imperfect 
elasticity of the fibre—when short—and the resistances required 
are often greater than can be conveniently obtained. The latter 
difficulty may be overcome by taking a known fraction of the 
potential difference used for charging the condenser, to produce the 
steady deflection, and the former error may be reduced by observing 
the first swing due to the permanent current, instead of the steady 
deflection produced by that current. By adopting this latter device, 
the logarithmic decrement need not be determined, and the time 
required to make a measurement is considerably reduced. The 
t d, b 
wGd,a 
odic time in seconds, G = resistance of galvanometer circuit, d, and 
d, the throws due to the condenser charge and the permanent cur- 
rent respectively, and a and b the resistances in the battery circuit 
from the ends of which the potential differences used to produce 
d, and d, are taken. The above expression is not strictly accurate 
because the damping effects on open and closed circuit are not iden- 
tical, but in the cases observed by the author where the damping is 
not serious, the difference is negligible. A modified form of Pohl’s 
rocking key was shown, whereby the two throws d, and d, could be 
rapidly observed, and readings could be taken in opposite direc- 
tions to eliminate error due to torsion of fibre, 


Ty some notes embodying the results of his own obser- 
vations, contributed to the Mittheilungen of the Hamburg Geo- 
graphical Society, Dr. H. Lindemann throws some light on the 
physical geography of the interior of Heligoland. He points out 
that the island is protected on the east from the action of the sea 
by a long and narrow sand dune, about 1} mile distant. The 
gradual disappearance of this British possession, Dr. Lindemann 
points out, is but partly due to the action of the sea. This is 
especially the case with the western side, where the strength of the 
waves is much greater. The chief factors in wearing down the 
island are the heavy rainfall, the variations in the weather, 
and the dissolving power of the frost ; all these causes effect the 
disintegration of the stones and the denudation of the land. The 
results can be seen better at work on the eastern side of the island, 
for the strata and the inclination of the Oberland are towards the 
north-east, and all the water consequently flows that way. There 
is now nothing remaining of a potato-field which only eighty years 
ago measured 80 metres, and another field, 25 metres broad, has 
been reduced within the same period to 3 metres. In old maps we 
find an ancient cemetery on the eastern side of the Oberland, which 
had to be removed to its present positition. These causes, but, 
above all, the direction in which the strata lie, produce the different 
aspect of the eastern and western sides. The eastern cliff is 
mostly uniform and perpendicular; the western side offers a 
splendid and varied example of the invasive powers of the sea, 
with its many inlets, caverns, and chiselled pillars now separated 
from the main rock. From a comparison with the measurements 
taken in 1845, Lindemann finds that the western cliff had receded 
about 7ft. in the last forty years, or at the rate of about 2in. a 
year. The Unterland was joined to the dune bya stone jetty, called 
the Waal, as recently as the seventeenth century. This Waal 
formed a kind of semicircular harbour, open on the north and 
south sides. But this has all been swept away; the sea carried 
most of the jetty towards the Unterland and the dune. Nature 
says the destruction of the breakwater had such an effect upon the 
mainland that the Unterland, against which the masses of stone 
were driven, was gradually so greatly increased that new rows of 
houses could be built upon the Pench. 


formula for capacity (F) becomes F = , where ¢ = peri- 





MISCELLANEA. 


Messrs. C. IsLerR anv Co., artesian well engineeers, 
have removed to more extensive premises in Bear-lane, South- 
wark, S.E. 


THE North-East Coast Institution of Engineers and 
Shipbuilders has removed its offices to 4, St. Nicholas’-buildings, 
Wet, Nemastlons Fyn, to which all future communications must 


ARRANGEMENTS have now, we are informed, been defi- 
nitely settled for holding a Spanish Exhibition next year, at Earl's 
Court, upon thesite of the late Italian Exhibition, when the president 
will be the Duke of Wellington, Grandee of Spain, and the vice-presi- 
dent, Colonel G. T. North. 


Ir is stated that a proposal of Herr Glasner, of cutting 
a canal for seagoing vessels between the North Sea and the Katte- 
gat, is being revived, detailed drawings and estimates having been 
prepared. The Danish Government has promised to support the 
scheme if the means for the construction of the canal are raised. 


Ir has been agreed by the Leamington Town Council 
this week, that an early meeting of the General Purposes Com- 
mittee shall be held to discuss the question of electric lighting, after 
the Electrie Lighting Company shall have submitted the cost of the 
consent systems—are, sunbeam, and incandescent— now before the 

wn, , 


TuE Surveyor is the title of a monthly journal published 
in Sydney, New South Wales, by the Survey Club. No. 3 of Part I. 
has reached us, and contains amongst other articles one on the 
determination of the degree of accuracy to which latitude may be 
obtained by azimuthal observations of circumpolar stars, by H. F. 
Madsen; and another on topographical surveying, by S. Pollitzer. 


WE are informed that Messrs. Ransomes, Sims, and 
Jefferies have just been awarded a goid medal for their steam 
engines at the Melbourne Centennial Exhibition, comprising a 
14-horse double cylinder portable engine, 8-horse single cylinder 
portable engine, 12-horse long-stroke engine, with automatic ex- 
pansion gear ; 6-horse short-stroke engine, 4-horse vertical engine, 
and 10-horse compound semi-fixed engine. 


Tue Engineering and Mining Journal says :—“ The 
Humboldt Electric Power and Mining Company has been formed in 
London to purchase certain mining claims from the Consolidated 
Esmeralda Company in the Durand Hil district, Aurora County, 
Nevada, and it is proposed to transmit 200-horse power from a 
ae distant from where the mill is to be erected by electricity. 

t will be generated by water power, and a portion of it will be 
supplied to the Consolidated Esmeralda Company.” 


Tue Postmaster General has arranged that, commencing 
on Friday, the 14th inst., letters for the Cape of (sood Hope and 
Natal can be posted in the pillar box, near the bridge, on the main 
line platform of Waterloo Bridge station, up to 11.5 a.m., on alter- 
nate Fridays, for dispatch ~i@ Southampton. This box will also be 
available for letters for St. Helena and Ascension, when the packet 
goes to those ports, for transit by the Union Line. A late fee of 
2d. per letter, irrespective of weight, must be affixed in addition 
to the ordinary postage, 4d. per half ounce. 


Messrs. T. Fintu anpSoxs, Norfolk Works, have recently 
acquired the steel castings business of the Savile-street Foundry 
and Engineering Company, in order to permit of extensions and to 
erect new furnaces and a large forging press. The new shop, which 
is to contain the press, frrnaces, &c., is being built on a spare piece 
of land adjoining the Savile-street Foundry Company. It will be 
200ft. square, in four bays, each 50ft. wide. This firm is busy on 
work for several foreign Governments in gun material, and a large 
number of common shell for land and sea service for our own 
Government. 


In view of the Paris Exhibition, 1889, the Queen, by 
Order in Council, has been pleased to declare that the conditions of 
the Patent Act, 1883, under which an applicaticn for a patent is 
not to be invalidated by the exhibition of an invention at an Inter- 
national Exhibition, are to apply to the Paris Universal Exhibition, 
and also that exhibitors are to be relieved from the conditions of 
the above Act, under which they were required to give notice to 
the Comptroller of Patents of their intention to exhibit the article 
afterwards sought to be patented. The regulations also apply to 
designs intended to be registered. 


Tue fourth general meeting of the North-East Coast 
Institution of Engineers and Shipbuilders will be held in the Lec- 
ture Hall of the Literary and Philosophical Society, Neweastle- 
upon-Tyne, on Monday, December 17th, at 7.50 p.m. (1) Minutes 
of the last general meeting will be submitted for confirmation. (2) 
The ballot for new members will then be taken. (3) The library 
and reading-room bye-laws will be submitted for contirmation. (4) 
Adjourned discussion on Mr. J. Johnson’s paper on ‘A New 
System of Shipbuilding to Facilitate the Application of Machine 
Rivetting to Shell Plating.” (5) Mr. J. A. Rowe will read a paper 
on ‘‘A New Description of Wave Motor.” 


A BILL has been passed by the Vermont Legislature to 
incorporate the Maritime Canal Company, of Nicaragua. The act 
of incorporation is identical with that passed by the United States 
Senate, and is a precautionary step on the part of the promoters 
of the enterprise to avoid the consequences of any further possible 
delay, should the Biil now before Congress not become law, on the 
re-assembling of that body. It was stated before the joint legisla- 
tive committee appointed to examine the bill that the tinal survey 
was completed, that over 300,000 dols. had been expended in pre- 
liminary work, and that so soon as the organisation of the company 
would permit construction work would be commenced. 


+ Tue four years’ arbitration between Messrs. Kirk and 
Randall and the East and West India Dock Company has termi- 
nated in an award by Sir Frederick Bramwell in favour of the con- 
tractors on all points. The arbitrator decides that the turning out 
was illegal, and that there was due to the contractors for work done 
at the time of their eviction, a balance of upwards of £195,000, 
apart altogether from damages for the wrongful eviction, which 
have yet to be assessed, and for which the contractors’ claims 
are £300,000. The dock company has to pay all costs, This, the 
Evening Post remarks, may be regarded as the last straw to break 
the camel’s back, and is a fitting finish toa long list of stupid 
blunders, by which the managers of this once prosperous concern 
have effected its ruin. 


Av interesting and uncommon operation was performed 
in the Roath Dock, Cardiff, on the 29th ult., when the steamship 
Monkseaton, of Newcastle, which lost three blades of her pro- 

ller the week before, when on a voyage from Liverpool to New 
Fork with a general cargo, was placed on tke pontoon dock belong- 
ing to the Wallsend Pontoon Company, with 2000 tons of cargo on 
board, and her stern raised out of the water sufficiently high to 
allow the broken propeller to be unshipped and a new one fitted in 
place. The operation of tipping the vessel took 14 hours, and the 
whole time occupied in raising her and changing the propellers 
was only twenty-three hours. The Monkseaton is a vessel of 
2900 gross tonnage, and the saving of time and money by not 
having to discharge her cargo must be very considerable, and being 
able to have such an operation carried out in Cardiff adds another 
advantage to many the Bute Docks already have, and is one which 
we expect shipowners will often be glad to avail themselves of. 
The Wallsend Pontoon Company have performed a similar operation 
with the steamer Shamrock, which collided with the steamer Clare 
in Cardiff roads on the 26th ult., and by so doing saved the cargo 
being touched, though the damage extended a considerable dis- 
tance under water; 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS,—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Grrop and Co., 

LEIPSIC.—A. TwiztmeveEr, Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
1, Beekman-street, 








PUBLISHER'S NOTICE. 


SPECIAL NUMBER.—On the 21st instant will be published a Special 
Number of THE ENGINEER, containing, among other illustrated 
matter, an Engraving of the London and Novth- Western Compound 
Locomotive, Marchioness of Stafford, on a scale of one inch to the 
foot, <A limited number of copies of this engraving, rolled instead 
of being folded, will be supplied, price 6d. each. 
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0 CORRESPONDENTS. #  _—~ 
Registered Telegraphic Address “ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in Tux ENGINEER, or containing quer 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of y ications. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 





for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwa to their desti 
nation. No notice can be taken of communveations which do not comply 
with these instructions. 

R. T.—See Tne Enoineer, January 7th, 1887, page 11, column 8, and note 
the foot-notes, See also the book on the Severn Tunnel by T. A. Walker, 
published by R. Bentley and Son, London, 

D. F. M.—The publication of your letter in its present form would do no 
good. Even if it were admitted that the principle of limiting the time of 
anticipation were right, the difficulties which would be encountered in 
carrying the principle into practice appear to be insuperable. 


FILTERING WATER. 
(To the Editor of The Engineer.) 

S1r,—Will any of your correspondents kindly tell me what is the best 
textile fabric for filtering large quantities of water to remove any par- 
ticles of impurities which may remain after treating by Clark's lime 
process, and where the material may be obtained? Also any makers of 
very thin corrugated or perforated sheet metals, the corrugations being 
about din. pitch. 

London, December 7th. H. G. W. 


HAND STEAM FIRE ENGINES. 


The Sphincter Grip Armoured Hose Company, Limited. 
Works: Farringdon-road. 
Offices: 63, Fore-street, London, E.C. 
December 8th, 1888. 
(To the Editor of The Engineer.) 
Srr,—We notice in your issue of the 7th inst. that in connection with 
your illustration of our new “Curricle” hand carriage steam fire engine, 
ou ge the address of the company as being in the Greenwich-road. 
e shall be glad if you will kindly correct this in your next issue, quoting 
our address as above, to avoid any misapprehension in the minds of your 
readers, as, by a Saw 2 coincidence, there is another firm of fire engine 
makers in the Greenwich-road, with which, however, this company has 
no connection whatever. 
Spuincrer Grip ARMOURED Hose Company, Lrp, 
F. Marten HAte, Secretary. 


[We regret the mistake, which was due to a printer's error.—Ed. E.] 


SUBSCRIPTIONS 


Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

yt pins (ineluding double numbers)... .. .. £0148. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

A complete set of THe ENGINEER can be had on application. 

Foreign Subscriptions jor Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post free. 
Subscriptions sent by Post-ofice order must be bey eg by letter of 
advice to the Publisher. Thick Paper Copies may be , if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, um, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Eeyrt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, P Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of West Indies, 
Cyprus, £1 16s, China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Chill, 81 16a, Bornes’ Ceplon dave, and Bingupore, 22 0ered.” Mantis’ 

’ eo, Ceylon, Java, an 2 
Sandwich Isles, £2 5s. a : 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
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order in’ payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Prices for Displayed Advertisements in “ ordinary” and ‘' special” positions 
will be sent on application, 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in gach week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all % 
other letters to be addressed to the Editor of THe ENGINEER, 








MEETINGS NEXT WEEE. 


Tue Institution of Civit, Enaineers.—Tuesday, December 18th, at 
8 p.m.: Ordinary meeting. Paper to be read with a view to discussion : 
—The Friction of Locomotive Slide Valves,” by Mr. J. A. F. Aspinall, 
M. Inst, C.E. 

Civin AND Mecuanicat Enoineers’ Socrety.—An ordinary meeting 
will be held at the Westminster Palace Hotel on Wednesday, Decembe 
19th, at 7 p.m., when the following paper will be read and discussed :— 
“Notes on the Oroya Railway in Peru,” by Mr. W. A. Eckersley, M.1.C.E. 

Society or Arts.— Monday, December 17th, at 8 p m.: Cantor lectures. 
“Light and Colour,” by Ca) W. de W. Abney, C.B., F.R.S. Lec- 
ture IV.—The action of light on ents—The cause of change—The 

cial light—Rays effective in causing 
change—Moisture and oxygen necessary to cause change. Wednesday, 
December 19th, at 8 p.m.: Ordinary meeting. ‘Standards of Light,” by 
Mr. W. J. Dibdin, F.1.C., F.C 8. 

Cuemicat Society.—Thursday, December 20th, at 8 p.m. 

MerEeoROLOGICAL Society.—Wednesday, 19th instant, at 7 p.m. Papers 
to be read :—"‘ Note on the Prolonged Spell of Cold Weather from Sep- 
tember, 1887, to October, 1888,” by Mr. Charles Harding, F.R. Met. Soc.; 
‘Report on the Phenological Observations for 1888,” by the Rev. T. A. 
Preston, M.A., F.R. Met. Soc.; ‘‘A Winter’s Weather at Massowah,” by 
Captain D. Wilson-Barker, F.R. Met. Soc. 
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ARMOUR FOR BATTLE SHIPS, 


Sir Epwarp ReEeEp’s question on the investigation to be 
made by the Admiralty as to the best distribution of 
armour in our future battle ships, raises thecomplementary 


4| question as to the best nature of plate. The trials now 


going on on board the Nettle, at Portsmouth, are insti- 
tuted with a view to determining this. They are strictly 
confidential, but the principal aim of them, judging from 
the invitations given to steelmakers, is to determine the 
relative resisting powers of steel-faced and steel armour. 
When fresh elements of attack are developed new con- 
siderations arise; and it may well be questioned whether 
at the present moment the actual power of resisting the 
entrance of a steel projectile is by any means the whole 
desideratum in the way of protection. So long as we 
have only to meet the attack of dead metal the question 
is comparatively simple. Steel projectiles overcome the 
resistance of plates in one of two ways. Either they per- 
forate the plate, or they break it up. The former action 
produces the most immediate effect ; the latter produces 
the greater amount of injury on the structure or armour 
itself. The former is the better attack when the time 
is short and there is only an opportunity of delivering a 
few blows ; the latter would cripple aship more seriously, 
and might prove more fatal to her existence ina very pro- 


- | longed action. The form of injury depends, not on the pro- 


jectile, but on the plate. Wrought iron, and even the softer 
forms of steel and steel-faced armour, yield by perforation, 
the harder forms by fracture. It will be found that most 
of the ships afloat, including those that are clad in 
steel and steel-faced armour, can be perforated by the 
excellent steel projectiles now made. This would be 
accompanied, no doubt, by a certain amount of fracture, 
which would absorb a greater or less portion of the 
striking energy, according to circumstances. It is im- 
possible to speak with certainty, for steel plates have 
varied in quality from a softness little removed from 
wrought iron to a degree of hardness that barely escapes 
spontaneous fracture. Nevertheless, it may be confidently 
said that all ships would at present yield by perforation, 
with more or less fracture, when struck direct. Con- 
sidering the fact that a ship of war is only likely to be 
under fire for several hours together in the deliberate 
attack of a coast fort, and that such an operation becomes 
less likely every year, it may well be questioned whether 
it would not wise in some cases to employ harder 
armour than is at present afloat. 

In 1877 our naval authorities objected to steel because 
it was liable to complete fracture, and preferred steel- 
faced armour because it was considered that its soft back 
gave it the maximum power of holding together. Since 
that day the power of steel projectiles has enormously 
increased. Nevertheless, it may still be right to employ 
fairly soft armour with a hard face for our thickest plates. 
The Admiral class, for example, carry 18in. of steel-faced 
armour. Nothing less than the French 34c.m. gun of 
fifty-two tons weight is likely to be able to perforate this, 


-and the chance of the blow being sufficiently oblique to 


interfere with perforation is considerable. Consequently 
it may be right to 5 yom such plates the toughness that 
enables them to hold together as far as possible. By this 
means anything short of the exceptional blow we indi- 
cate affects them but little. We think, however, that the 
case is otherwise in the instance of our armoured cruisers, 
such as the Aurora, Australia, or Narcissus. These carry 
10in. of steel-faced armour on their sides. Any new type 
gun of over twenty tons weight would riddle this at any 
fighting range, if it is soft enough to yield by perfora- 
tion. Would it not therefore be wiser policy to use 
harder plates for these ships, say, plates compounded of 
very hard steel faces and soft steel backs? Such plates 
would yield by fracture, and under very heavy blows 
might fracture wholesale; but the injury would after all 
be confined to one plate, and if by this means powerful 
projectiles are kept out, it appears to us that such plates 
might be the best that could be provided. It has been 
shown also that much may be done in the way of holding 
up shattered plates by good bolting, so that protection 
against inferior blows would still be preserved. Would 








it not be worth while to make more experiments in this 
direction? We next come to the attack, always threaten- 
ing, but never yet fully realised, of live steel shells—that 
is, of steel shells sufficiently good and fitted with fuses 
sufficiently successfully designed to delay action and 
explode the shell in the interior of a ship. 

teel shells are now made of such high quality that 
they pass through steel-faced and steel armour of the 
nature at present afloat without sensibly setting up. 
The difficulty remaining, then, is only that of the ex- 
plosive charge and fuse. High explosives are necessary 
to burst forged steel shells of the quality required, but 
high explosives of different kinds have now been fired 
with sufficient measure of success to make it apparent 
that the only remaining question is the fuse, and with 
this some success has been obtained. It seems probable 
that the passage into a ship of a live steel shell, contain- 
ing a bursting charge of terrible power, is a likely con- 
tingency in future wars. Surely it is desirable on this 
ground to develope harder armour? Any smashing is to 
be preferred to the horrible action of high explosives in 
the interior of a ship. It may well be possible that 
really hard armour would prevent this, not only for a 
time, but indefinitely. At the present moment, if a ship 
were sheathed in Gruson’s chilled armour, no shell would 
enter until the chilled armour was broken up. Gruson’s 
armour is, of course, only intended to be used in large 
masses, and we are not advocating its application to ships, 
because it would break up wholesale too readily. We 
are only referring to it in proof of the possibility of 
having armour too hard for even the best steel shells to 
perforate. We question if any steel shell ever entered 
6in. into Gruson armour before it was itself broken to 
pieces. There is surely no need, then, to accept the con- 
clusion that ships need ever be subject to the entrance of 
live shells into their armoured portions. 

Lastly, there is a form of destruction of armour that is 
mysteriously spoken of as having been developed abroad, 
namely, the destruction of armour plates by detonation 
against their surface, apart from perforation. Wehave been 
unable to cbtain any trustworthy evidence of this having 
been accomplished, and at present are inclined to believe 
that the destruction of stone and earth by such means 
has been confused with that of armour. Much would 
probably depend on the relative mass of the explosive 
and the armour, and experiments may have been made 
on a small scale abroad, which are misleading. At all 
events, something more definite is required to constitute 
this a danger to be provided against. 

On the whole, then, we believe that experiments are 
needed with regard to the powers that might be possessed 
by harder armour than we have hitherto used, of about 
10in. thickness. We must accept a considerable amount 
of fracture, but endeavour to bolt the plates so as to 
enable them to hold up well even when broken up toa 
considerable extent. The quality to be developed would 
be the power to keep out projectiles which would perfo- 
rate corresponding plates of our present softer quality, 
and also the power to break up the best forged steel 
shells and prevent the passage of shells carrying explo- 
sive charges into the interior of a ship. 


THE MALIGAKANDA RESERVOIR. 


Since our last notice of the circumstances connected 
with the three failures of this important work, we have 
received a copy of the report made by Sir John Fowler to 
the Colonial-office as to the causes which led to these 
failures,and as to the remedial measures which that gentle- 
man considers should be adopted to render the reservoir 
permanently safe and adapted to the serviceit is intended 
to fulfil. From the terms of this report it is evident that 
Sir John Fowler differs very materially from the conclusion 
arrived at by the Special Commission appointed by the 
Government of Ceylon, to whose proceedings we have 
referred in previous articles dealing with this subject. 
In those articles we stated that that Commission adopted 
to a very large extent the view we had ourselves enter- 
tained, viz., that the cabook soil on which the walling of the 
reservoir were founded having become moistened by leak- 
age, became so slippery that adhesion between it and the 
base of the wall was lost, and that under the pressure of 
the water when admitted to the reservoir, the face wall 
slid forward tothe extent permitted by the compressibility 
of the soil at its base, thus causing the cracks which 
allowed the escape of the water. That view was, 
however, not adopted by Mr. Burnett, the engineer in 
charge of the work. His opinion was that the failure was 
attributable to the expansion of the concrete composing 
the wall, due to the excessively high range of the tropical 
temperature to which it was exposed, and to its subsequent 
contraction when the large body of water flowing from the 
hill gathering grounds, and consequently of low tempera- 
ture, was admitted to the work. In this view, Mr. Burnett 
was supported by Mr. Bateman, the engineer responsible 
for the design of the work, and subsequently by Sir John 
Fowler in his report now under our notice. As a matter 
of course, the Special Commission had this assigned cause 
under its consideration during its investigations; but 
while admitting that monolithic concrete works do appre- 
ciably contract and expand under varying temperatures, 
its members did not hold that in the case of Maligakanda 
Reservoir such action could have been of sufficient dimen- 
sion to account for the rupture which actually occurred in 
the wall. It is noticeable that in the report on the proposed 
Quaker dam for the water supply of New York, the 
experts who drew it up referred to the possible effects on 
the dam of such contraction and expansion owing to varia- 
tion of temperature, but they do not seem to have given 
special prominence to this cause of possible damage. 
Their mention of it was subsidiary only, and it would cer- 
tainly seem to be extraordinary that, if previously gained 
and very wide experience with such works did not lead Mr. 
Bateman to foresee and provide against such a con- 
tingency, it should now be advanced as the cause of 
failure which has been thrice repeated. It does not seem 
that until the work had failed for the third time such a 
cause received notice in any degree. As we have said 
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above, the Special Commission rejected the theory, and 
believed the accident to be due to the cause we ourselves 
have assigned. Weight must necessarily be given to Sir 
John Fowler’s assertion that in the works at the Forth 
Bridge he had “ made special experiments over a consider- 
able period of time to ascertain the expansion and con- 
traction of concrete under varying temperatures ;” but it 
is to be regretted that in this report made by him he has 
omitted to record the results obtained by such experi- 
ment, and has contented himself with the observation 
only that, applying “the facts obtained by this experi- 
ment to the circumstances of the wall of the Maligakanda 
Reservoir, and with the tables of temperature supplied to 
me by Mr. Burnett, and checking the result from other 
independent sources, I am of opinion that the resisting 
power of the walls against the pressure of the water has 
been frequently diminished to two-thirds, or even less, of 
their normal strength.” 

It is somewhat singular to find that, while the Special 
Commission asserted that under the condition of things 
prevailing the soil on which the work was founded was 
untrustworthy, Sir J. Fowler should have adopted the 
view that “the foundation may be dismissed from the 
category of possible causes of the failure, or of having 
contributed to them in any degree.” Such a conclusion is 
altogether opposed to the opinion of engineers of local 
experience who have dealt with the material on which the 
reservoir was constructed over a long series of years, and 
we are informed that there were among these engineers who 
predicted possible failure even before the work was com- 
menced, Sir John Fowler’s contention in his report is 
confined as regards this question of the trustworthiness 
of the soil to its power of resistance to mere statical 
pressure. We do not find that he has made the slightest 
reference to the untrustworthiness of the soil under 
the abnormal conditions of leakage and the changed in- 
fluences to which it then became submitted. However, 
there seems to be no probability of the different authorities 
consulted agreeing upon this matter of original cause of 
failure, and we can only point out that local experience 
is strongly opposed to the arguments advanced, first by 
Mr. Burnett and, following him, by Mr. Bateman and 
Sir Jehn Fowler; and this point may be dismissed with 
the reiterated expression of our surprise that it was only 
when failure had been thrice repeated that the two 
authorities first named advanced the theory which has 
now received approval by the third. Assuming, however, 
that this theory be correct—although we do not feel 
disposed ourselves to adopt it—there can be no doubt but 
that the remedial measures now recommended by Sir John 
Fowler are likely to prove efficient, not only in such a 
case, but even if the injuries arose from the cause we 
have throughout supported. Mr. Burnett has returned 
to Ceylon with instructions to raise a heavy bank of 
earth so as to completely cover the exposed face of 
the wall which has yielded. As the reservoir is a 
covered one, this measure will protect the concrete from 
those influences of temperature which Sir J. Fowler has 
now named as having been the cause of accident. 
Equally must such an embankment by its added weight 
tend to resist that forward movement of the wall to 
which we have referred; so that, whichever theory 
as to cause be correct, it may be expected that 
the remedial measures will be successful. The report 
under notice does not fail at the same time to recommend 
steps being taken to insure the work against further 
Seale by asphalting both the flooring and the internal 
faces of the walling, and by these the recurrence of acci- 
dent on our own theory will also be further guarded 
against. The estimate for the additional work now to be 
executed is named by Sir John Fowler as 140,000 rupees, 
or—taking the rupee at present exchange value—about 
£10,000 sterling, the expenditure of which amount being 


now authorised, wil] bring the whole actual cost of the | 


work up to about 700,000 rupees, the originai estimate 
having been but 350,000 rupees. 


A NEW PULLMAN CAR TRAIN, 


THE position of London with regard to certain towns 
demands exceptional treatment by particular railway 
companies. These towns are used by London men and 
their families for the sake of health, or pleasure, or both. 
They are, broadly speaking, Brighton, Bournemouth, 
Eastbourne, Ramsgate, and Margate. There are several 
other towns of hardly less importance, such as Hastings 
and St: Leonards, but it will suffice to mention them, and 
furthermore it will also be sufficient to single out one 
town to show what we mean. Brighton has been defined 
as London-on-Sea. The definition is not very satisfactory, 
but it conveys an idea which is not far from being correct. 
To Brighton, 50} miles from London, resort large numbers 
of City men, members of professions, and others who 
find it well worth while to exchange the inferior atmo- 
sphere of the metropolis for the fresh air of the Sussex 
Downs and the English Channel, even at the cost of a 
journey of 100 miles, made four or five times a week. It 
is clear that the possibility of combining a day’s work in 
London with a night spent in Brighton depends entirely 
on the means of communication provided. The better the 
railway service the more readily can advantage be taken 
of Brighton. It is above all things necessary that the 
trains up to London in the morning should be swift and 
—-, and that the down trains in the evening should 

e equally fast and keep excellent time. Furthermore, 
the trains ought to be as comfortable as possible, because 
it is essential that the passengers should be spared 
fatigue. If these conditions are not fulfilled, then the 
City man cannot take up his abode in Brighton, and this 
would be a distinct loss not only to Brighton but to 
London as well. 

The London, Brighton, and South Coast Railway Com- 
pany has for years been gradually improving the train 
service to Brighton, making it not only faster and more 
punctual, but more luxurious. The merchant or the 
lawyer can now depend on reaching London in very little 
over one hour after he has left the Brighton platform, 
and he will find himself hurried home in the afternoon with 


equal dispatch. The little old first-classcoaches, with coupés 
reminding one of a post-chaise in size and shape, have long 
since departed, and their place has been taken by coaches 
built for the most part by Mr. Stroudley, at Brighton, 
which will bear comparison with the finest rolling stock 
in the world. Some years ago a new departure was made, 
and Pullman cars were put onthe road. These have been 
found popular, and the directors determined to push im- 
-provement further in this direction, and to put on their 
line the most perfect train that it is possible to construct. 
Accordingly, three cars were ordered from the Pullman 
Palace Car Company, of Detroit. The various parts were 
sent over to this country in packing cases, and erected at 
the London and Brighton Company’s shops in Brighton, 
the wheels and axles, &c., being, of course, those normal 
to the railway. On Monday, the new train made its trial 
trip from London to Brighton and back with a numerous 
company of visitors and directors. The train was drawn 
by a fine four-coupled express engine, “ The Samuel Laing,” 
built last year by Mr. Stroudley,and identical in dimensions 
and design with the “Gladstone,” which has been illustrated 
in our pages. Engine and train together may be taken 
as the type and exemplar of the maximum excellence 
which rolling stock has attained ; and it must be borne in 
mind that in saying this we include three first-class English 
coaches, which form part of the train. We have, in short, 
a combination of the best that England and America can do. 
The cost of the cars cannot have been much less than £3000 
each. If to this we add £500 for the dynamo and lug- 
gage van, and £2500 for the engine, we have a total of 
£12,000 expended on a single train, to say nothing of the 
first-class coaches. That such a sum should be so ex- 
pended supplies, we think, tolerably fair evidence that 
the London, Brighton, and South Coast Railway Company 
is not lacking in enterprise. 

The train is the first and the only one of its kind m 
England, and consists of three Pullman cars, named re- 
spectively Princess, Prince, and Albert Victor. Each 
car is 58ft. in length, the height from the top of the rail to 
the centre of the roof is 13ft. 2in., and the width at the 
eaves outside is 8ft. llin. The car Princess is intended 
to be wholly devoted to ladies travelling alone, or accom- 
panied by gentlemen, and has a seating capacity for 
twenty-seven, consisting of nineteen revolving chairs and 
eight sofa seats, and is provided with a boudoir and 
dressing room. The car Prince, in which light refresh- 
ments may be had, has a seating capacity for twenty- 
six, consisting of seventeen revolving chairs and nine 
sofa seats. The car Albert Victor, which is intended for 
smokers, has a seating capacity for forty, consisting of 
thirty stationary seats and ten wicker-work chairs. The 
cars are of the latest type adopted by the Pullman Com- 
pany in America, and similar to the Chicago and New 
York Limited Expresses. The train is continuous 
throughout, so that passengers can walk from end to 
end without exposure to the weather. The platforms 
which connect the cars are arranged with “ vestibules.” 
This is doue by enclosing the platforms all round with 
india-rubber and steel frames, which form a continuous 
buffer. These frames, extending from the floor to the 
roof, join closely together when the cars are coupled, and 
are kept in place by springs which force the frames 
tightly together—the whole train thus practically be- 
coming a unit, and there is thus obtained a wonderful 
steadiness when running, and danger of telescoping is 
avoided in case of accident. Rubber mats, and curtains 
cover the lines of junction of the vestibules, and conceal 
any break in the continuity of the floor or sides, so that 
passengers when passing through do not perceive any 
difference from other parts of the train. The cars in 
themselves are furnished in the most elaborate manner. 
The smoking car is finished in English oak, upholstered 





in brown, and the others are finished in Australian 
| mahogany, and upholstered in blue. The cars are lighted 
| by electricity, furnished with electric call bells, and 
| heated and ventilated throughout. A small library, 
| consisting of historical and other works, will be provided 
| and placed at the disposal of passengers, as also facilities 
| for correspondence, postage of letters, &. A special 
| van, of the same external appearance as the cars, has 
| been built and supplied by the Brighton Railway Com- 
| pany to accompany the train, for carrying the electrical 
| apparatus for lighting the train. The Brush dynamo is 
| driven by two link leather belts from the van axle, and 
| a sufficient number of accumulators are provided to meet 
| all possible emergencies. The dynamo is fitted with an 
| ingenious regulator, which switches off the current the 
| moment the speed falls to a point at which the accu- 
mulated E.M.F. would exceed that of the dynamo. 
The train has been built under the supervision of 
Mr. John Miller, the secretary of the Pullman Com- 
pany in Europe. It commenced to run regularly between 
Victoria and Brighton on Tuesday, the 11th inst., leaving 
Victoria at 10 am. and 3.50 p.m., returning from 
Brighton at 1.20 and 5.45 p.m. on week days, and 
leaving Victoria at 10.45 a.m., returning from Brighton 
at 8.40 p.m. on Sundays. 

In the internal decorations these cars are a decided 
improvement on previous American importations. The 
clerestory has been made wider, which renders the cars 
lighter in appearance, and there is a conspicuous absence 
of the tawdry ornamentation in which the Pullman Com- 
pany has sometimes indulged. The eyes can find repose 
while the body rests. All the fittings are substantial and 
quiet. They convey the impression that they are not only 
nice to look at, but good and strong. The running of the 
cars leaves nothing to be desired as regards ease of 
motion. Sucha train as this constitutes an admirable 
answer for those who favour the purchase of railways by 
the State. No Government department could dream of 
providing anything so costly and luxurious. Such 
things can only spring from personal enterprise, a quality 
which is wholly out of place in a Government department. 

We began this article by naming several towns, all 
accessible to London in a short time, and all popular. 
Can it be said that the means of communication 
with these are all that can be desired? There can 








be only one answer to this question, They are not. 
A Pullman train would be of considerable benefit to 
Eastbourne, for example, because of its special adapta- 
bility to the wants of invalids. In winter, especi- 
ally, the comfort of a carefully warmed and _ venti- 
lated Pullman car is not to be — The example 
set by the London, Brighton, and South Coast Railway 
Company is worth following. Whether the company 
would wish to see it followed is quite another question, 
It is in any case certain that none of our watering places 
is now so accessible to London as is Brighton, and Brighton 
deserves to reap the advantage which the enterprise of 
the company, largely composed of Brighton men, has 
earned for it. 





PROPOSED CHANGES IN THE THIRLMERE WATER SCHEME, 


Tue Bill which the Manchester Corporation intend to promote 
next session toenable them materially toalter the Thirlmere water- 
works scheme, and to postponea largepart of the work, is likely to 
meet withstrong opposition. Of this a significant indication comes 
from Mr. John Grave, an ex-chairman of the Manchester Water 
Committee, and a member of the Committee for twenty years. He 
points out that the proposed changes will practically reduce the 
supply from 50,000,000 gallons to 10,000,000, leaving unappropri- 
ated about 40,000,000 gallons per day, which may be claimed as 

ded by Manchester, by other communities. Again, although 
the first pipe will cost about £1,700,000, the remaining pipes will 
only cost £340,000 each, whereasif theadditional pipesareleft tobe 
laid down at some future time, the expense will be vastly greater. 
Besides these considerations, with only one pipe the water charge 
will remain as it is instead of being reduced by one-half, as it 
might be, by taking a larger supply. Then as to the roads, Mr. 
Grave mentions that the Lake Association intend to press for 
the construction of the authorised road all round the lake, instead 
of, as now proposed, only on one side, and at the level fixed by 
the present Act. The outlay required to complete the roads, he 
adds, will only cost £35,000, of which £29,000 must. be spent in 
any case, so that only £15,000 further expended would be neces- 
sary to carry out the whole construction. Drawing attention to 
the fact that Glasgow is obtaining a new supply—from Loch 
Katrine—of 60,000,000 gallons a day, he predicts that if Man- 
chester only takes 10,000,000 gallons a day extra, Glasgow will 
get all that city’s bleaching, although handicapped by railway 
freight and sea carriage; and finally he observes that if the new 
Bill be unopposed, the cost of promotion will be something like 
£4000, and if opposed, as it will be,a great deal more, All these 
things considered, it would seem that the Corporation had better 
leave well alone, and try to complete an undertaking over which 
they have already spent more years than were necessary, On 
the part of the Curporation, it is pointed out that although only 
10,000,000 gallons are to be taken, yet it was necessary to get 
the larger powers, for in such mattersas this Parliament always 
requires to know the maximum amount of work contemplated. 
This scheme is one for all time, but it has been found that by 
modifying itand limiting the raising of the embankment of the 
lake 20ft. instead of 50it.,a great amount of expense will be 
saved, and yet the requirements for a long time to come will be 
provided for. As to the cost, Mr. Grave is reminded that 
besides the cost of the pipe for 10,000,000 gallons, there is also 
the cost of the watershed, 11,000 acres, of the wayleaves, and of 
the interest on money, amounting to £2,400,000. Further, 
with the present good and ample supply from the Woodhead 
works, which had cost £3,000,000, it would, it is urged, be 
suicidal to bring an additional 50,000,000 gallons, and as it 
will cost £340,000 to lay pipes for the 10,000,000 gallons, the 
Corporation would not be justified in incurring the expense of 
laying pipes for the other 40,000,000 gallons, which they do not 
require. If that were done, the capital charge—on four-times 
£340,000—would be £1,360,000, the annual charge for interest at 
3} per cent. would be £47,600, and the annual charge in respect 
to the sinking fund on a seventy years’ basis would be £4707, 
making a total annual charge of £52,307. That amount, how- 
ever, accumulated for twenty years at 34 per cent., would 
amount to £1,479,225, and that represents the saving to be 
effected by laying only pipes for 10,000,000 gallons. A further 
consideration advanced is that if the embankment were raised to 
50ft., certain farm land, from which about £2000 a year is now 
received, would be submerged, and that would involve a loss in 
rental during twenty years—taking the rent at only £1000—of 
£28,279, allowing 34 per cent. compound interest. These views 
have been endorsed and the action of the Corporation approved 
by a large public meeting. 





RAILWAYS AS STEAMSHIP OWNERS. 


A proposat of the Manchester, Sheffield, and Lincolnshire 
Railway Company is attracting much interest, and some anxiety, 
amongst steamship owners and the port authorities at some of 
the north-east coast ports, That company has given the statu- 
tory notices of a Bill to be brought before the next session of 
Parliament, the object of which is to enable it to run lines of 
steamships from Grimsby to a large number of ports on the 
continent of Europe—to German, Danish, Swedish, and Nor- 
wegian ports especially. The objection of the shipowners to 
this extension of the powers of the railway company is natural. 
It is that the entrance of that railway company so largely 
into what may be called the general over-sea carrying trade 
would be fraught with danger to the owners of private steamers 
which have not railway subsidies at their backs, and which 
would, they fear, receive far less facilities for doing the trade 
than those owned by the owners of the railways and the docks, 
The shipowners seem to believe that this proposal contemplates 
something widely different from the steamship services that some 
railway companies now have. The London and North-Western 
runs its steamers between Holyhead and Dublin, but this is a 
settledservice of one lineurso, intended to serve the travellers who 
come by the companies’ lines ; and so with the services of several 
companies in the English Channel. But this is not like pro- 
posals to allow a railway to commence a whole series of lines to 
ports it is far distant from, and with which it has no association, 
such as those in the Baltic, for instance, and which would com- 
pete with lines already running, and that without railway 
capital or railway subsidy. Many of these lines run to other 
ports than Grimsby, and it is here that the opposition of these 
ports comes in. As far as can be judged, the boats now running 
by the Manchester and Sheffield Railway Company pay a little 
more than the working expenses, but when the capital involved 
is considered, they cannot be considered remunerative ; and, 
on the whole, there seems reason in the objection of the ship- 
owners to the entrance of the railways into the great task of 
over-sea carriage. If that carriage pays, it will attract all the 
vessels that it needs, and that without railways entering into 
the work; and if it is not remunerative, then the shareholders 
of the railway companies would do well to prohibit the entrance 
into a trade which will be less profitable to those who are in it, 
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and will incur the most loss to themselves—loss both in actually 
higher expenses than earnings, and loss by increasing the 
dislike of the private companies to the ports and the lines that 
thus become competitors with themselves, 


THE COMING CENSUS, 


A DEPUTATION has waited on the Chancellor of the Exchequer 
and the President of the Local Government Board, with certain 
proposals for the improvement of the census, In addition to the 
introduction of greater precision and fulness of detail in the par- 
ticulars given, the deputation proposed that the census should 
be taken quinquennially instead of once in the decade, and that 
there should be a special and permanent department for the 
regulation of the census in future. Without going so far as to 
support the deputation in every demand, we may at least 
advert to one point which, by its connection with vital statistics, 
has some affinity to sanitary engineering. At the present time 
it is something like a scandal to find the Registrar-General send- 
ing out weekly returns of mortality in respect to twenty-eight 
large towns in England and Wales, accompanied by a footnote 
stating that he believes the population of three of these towns 
to be over-estimated, and that of two others to be under- 
estimated. Thus the death rates given for five of these towns 
cannot be relied upon, Such is the case in 1888. In 1889 and 
1890 the uncertainty will be still greater. One member of the 
deputation stated that, in regard to Nottingham, they could not 
tell within 20,000 what was its actual population. Nottingham, 
we may observe, is not one of the five towns specified by the 
Registrar-General, although it is included in the twenty-eight. 
A happy suggestion, made by Mr. Ritchie, is one which it would 
be well to carry out; it was to the effect that there might be an 
intervening census of a less elaborate character than that which 
is taken decennially. If this extra census, coming halfway along 
the decenniad, simply gave age, sex, and locality, it would meet 
a great want. Such a census need not be long in hand, and we 
should be able to tell with tolerable accuracy at all times what 
was the population of the several areas. If we cannot ascertain, 
within moderate limits, what is the population of our principal 
towns, we owe small thanks to the census; and yet such is the 
plight we are in during the latter half of each decenniad. Con- 
cerning the ordinary census, it seems desirable that there should 
be some clearer light thrown on the occupations of the people. 
When the mining inspectors give the total number of miners as 
550,000, and the census returns only show 441,000, there must 
be something wrong. No minute subdivision of industries is 
required, but the present classification is so clumsy as to render 
it useless for many of the purposes which it ought to serve. If 
we are to have a census it all, it should be accurate and reason- 
ably up to date. For five years out of the ten the present 
census is, in many cases, about as useful as an old almanack. 
Even if it guides us aright, we remain in doubt. 


NEW RAILWAY IN RHINELAND. 


At the present time our German competitors are doing every- 
thing in their power in order to extend their trade. On the 
15th October the port of Hamburg was included in the German 
Customs’ Union, and from that date a duty on foreign goods 
entering the town has had to be paid. German traders and the 
railway companies alone will benefit by this incorporation ; but 
the public at large will be the losers, since they will have to 
pay higher prices for imported articles. The town of Liibeck 
will shortly follow the example of Hamburg. Now, how- 
ever, another project for increasing the home and export 
trade will shortly be carried out. This is the construction 
of a new railway line in the Rhine province, from Maien 
to Gerolstein, which is to open up the isolated district 
situated between the rivers Rhine, Moselle, and Kyll. The 
railway will be a continuation of the branch line Andernach- 
Maien of the Cologne-Coblenz Railway, and will connect the two 
latter lines on the one hand and the Enskirchen-Treves Railway 
on the other. The line will run, vid Monreal, Kaisersesch, 
Kochem, Daun, to Gerolstein. The majority of the inhabitants 
in the district through which the line will pass are mainly 
devoted to agricultural and cattle-rearing pursuits. Hitherto 
the cost for the transport of the products of industry has 
been so high as to prevent any profitable development 
in the neighbourhood of the numerous rich stone quarries 
and slate pits, also of the extensive forests. In consequence 
of this state of affairs the owners of the slate quarries 
have been unable to compete with the imported article from 
France, Belgium and England. This is the same as regards 
basalt, voleanic sand, &c., which are found in large quantities at 
Daun. By the construction of the railway it is expected that 
all the trades in the district will be considerably benefitted, and 
that the public generally will be placed in a more prosperous 
condition, The line, which will be about forty-one miles long, 
is estimated to cost £480,000, or about £11,727 per mile. The 
State has contributed to the cost the sum of £20,000. 

MANCHESTER SEWERAGE, 

SEVERAL of the local board districts round Manchester are up 
in arms against the great sewage scheme—described in our 
columns some weeks ago—-promoted by the Corporation, and 
now awaiting the sanction of the Local Government Board. 
These bodies desire to create a united drainage district, and 
they have petitioned the Local Government Board in that 
direction, as against the single scheme of Manchester. In the 
course of their petition they urge that ‘the area of land pro- 
posed for the reception and treatment of the sewage of the said 
city was inadequate, and that the said land was inappropriately 
situate on account of the large recent and continuing increase 
of population of the suburbs of the said city in the neighbour- 
hood of the said area of land. That further from the said city 
there is land more appropriate and amply sufficient for the treat- 
ment of the sewage of the said city and of your petitioners’ 
districts, That owing to the prosperity of the said city and to 
its importance as the centre of & vast system of commercial 
industry, your petitioners’ districts are being rapidly covered 
with buildings, and have a community of interest with the said 
city, and that for a purpose of such vital interest as sewage dis- 
posal it isin the highest degree desirable that for the whole of 
them and for the said city there should be one united system 
of sewage disposal. That all schemes for sewage disposal are 
more or less experimental, and that a united district could 
better afford to test the comparative merits of the numerous 
discoveries from time to time made in sanitary science, and to 
engage a more efficient staff of servants, superintended by per- 
sons of greater ability, than your petitioners could do indi- 
vidually.” On these, and other grounds, the several Boards 
ask the Local Government Board to order an inquiry into the 
whole question, and to issue a provisional order constituting 
the City of Manchester and the various districts a united dis- 
trict for sewage purposes. 


THE WATERWORKS OF YOKOHAMA, 


THE results of nearly a twelvemonth’s working of the water 
supply to the capital of the Japanese Empire shows with 








what readiness its inhabitants have availed themselves of it, 
and how little they regard the question of cost in comparison 
with the benefits derived. These works have been the first of 
their kind undertaken in that most progressive country, Japan. 
They were made under exceptional circumstances of difficulty, 
entailing a heavy capital charge, the water having had to be 
brought from gathering grounds twenty-seven miles distant. 
The cost per head of population supplied has been about 30s., 
and the average rate per 1000 gallons is stated to be approxi- 
mately 7d. Yet in spite of this, 72°5 per cent. of the population 
have voluntarily become consumers of the water. The works 
are entirely on the gravitation principle, and while the estimated 
provision per head per day was 18 gallons, the consumption has 
been restricted to an average of about 14$ gallons, the highest 
rate of consumption having been 15 gallons during the month 
of August, the hottest of the whole year. Three methods of 
supply have been adopted, the first giving an uncontrolled 
supply, for which a charge based on house rental was made, a 
second controlled by meter, and paid for accordingly, and a 
third by means of street pillars, payment for this being made 
by an association of families resident adjacent to them. In 
addition to these payments there is a fire rate, which is imposed 
upon the whole population. The readiness shown to avail 
themselves of the new provision in spite of very exceptional 
cost has been most encouraging, and is leading to the extension 
of the boon of water supply to other Japanese cities, most of 
which are far more favourably situated, as regards possible 
cheapness of its provision, than has been the case with the 
capital, in which instance—as we have pointed out--this has 
much exceeded that of most European cities, 
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A Manual of Practical Assaying. By Joun Mircuett, F.C.S. 
Edited by William Crookes, F.R.S. Sixth edition, 8vo., 
pp. 896. London: Longmans and Co. 1888. 

Tue late Mr. John Mitchell’s treatise on assaying, which 

originally appeared in Messrs, Bailliere’s series of scientific 

rs rvs is so well known in its present form as re- 
modelled by the President of the Chemical Society, that 
the appearance of a sixth edition calls for little more than 

a notice of the new matter. The additions have been so 

considerable that, notwithstanding the removal of a large 

amount of matter that had become obsolete, the text has 
grown from 809 to 896 pages, while the illustrations have 
been increased from 188 to 201. Among the more impor- 
tant of these additions are the various new forms of gas 
furnaces and burners for the laboratory, which have been 
~~ for the use of chemists by the ingenuity of 

r. Thomas Fletcher. Messrs. Griffin and Co., and 
others’ descriptions of new processes for the assay and 
analysis of iron ores, cast and wrought iron, spiegeleisen, 
and an interesting paper on “ The Effect of Bismuth on 
Silver,” by Dr. Scully, assay master at the Calcutta Mint. 
Some of the additions qualified as new and important in 
the preface scarcely seem to be so when examined in the 
text. Thus the description of Brunton’s automatic 
sampling machine is mainly an enumeration of its advan- 
tages, the reader being referred to the original reviewer 
for drawings and description. In other cases papers are 
reproduced with very imperfect references. Mr. A. A. 
Blair’s account of the methods of complete assay of iron 
ores, for example, is vaguely stated as taken from 
“Mining Industries of the United States,” a work that 
is more generally known as vol. xv. of the United States 
1880 census reports. The full description given for the 
first time in this country of the American system of fire 
assay for copper is reproduced from Mr. Peters’ work 
on “ American Copper Smelting,” which we noticed when 
it appeared some time back. This method, though nodoubt 
exceedingly well suited for its purpose, namely, the run- 
ning down of a mineral consisting practically of native 
copper and oxides in such a manner as to prevent the 
reduction of iron from the associated vein stuff and stamp- 
head waste, must of necessity be confined to localities 
producing such materials, and these, so far as we know, 
are the Lake Superior mines. We, therefore, open the 
eyes of amazement on being told by the editor that for 
those assayers who are not bound to the Swansea process, 
the Lake Superior system can be strongly recommended 
as being quick, inexpensive, and comparing favourably in 
accuracy with the wet method. In making this recom- 
mendation the circumstance has been overlooked that the 
method is restricted to the native metal oxides and sili- 
cates of copper, and that sulphur in any form is inad- 
missible. At the most, it represents only one stage of 
the ordinary routine followed in the Cornish assay of 
pyritic ores. One peculiarity of the new method which 
scarcely seems in its favour is that weight of sample 
operated on is smaller for poor than for rich mineral, 
1000 grains being taken-for 92 per cent. produce, and only 
500 when the copper varies from 5 to 20 per cent., a 
methol which seems scarcely favourable to accuracy. The 
reason for this departure from the ordinary practice is to 
be found in the necessity for the formation of large 
volumes of slag with the poorer stuff, so that if the 
sample was taken proportionally to the richness of the 
material an ordinary size assay crucible would not hold 
the mixture. 

In the assay of lead ores the use of the wrought iron 
crucible is spoken of as a rude and imperfect method ; 
but according to Percy, “ Metallurgy of Lead,” page 108, 
this method has the advantage of being generally suit- 
able for all classes of ores—facility in manipulation, short- 
ness of time, and approximate accuracy, and that in com- 
parison with other methods it is the best. This is a very 
decided difference of opinion upon essentials, which we 
hope will be noticed when the next revision of the text 
is made, 








In Philadelphia the Bell Telephone Company is build- 
ing a conduit 3ft. wide through the main streets and avenues of 
the city, which will contain fifty 3in. iron pi and fifty wooden 
tubes aia in cement, with a capacity of 100 wires each, a total 
of 10,000 wires. Connection will be made with each block bya 
branch running from a main conduit to the middle of the block, 
and in nearly all the blocks there are sma!] streets and alleys in 
which the distributing poles can be conveniently erected, leaving 
the main streets entirely free from wires, 








PRESENTATION TO MR. KIRKALDY. 





THE Honorary Freedom and Livery of the Worshipful Company 
of Turners of London was conferred on Thursday week upon Mr. 
David Kirkaldy, M. Inst. C.E., and Member of the Institute of 
Engineers. and Shipbuilders in Scotland, ‘‘ in recognition of his 
valuable services to metallurgists, turners and all branches of engi- 
neering by his system, y, and inventi for testing the 
strength and other properties of every variety of material used in 
the constructive arts.” The proceedings of Taursday took place 
in one of the company’s rooms at the Guildhall, there being a 
large attendance of the members of the court with their ladies. 
The Master—Mr. Burdett Coutts, M.P.,—who presided, was sup- 

rted by the Baroness Burdett Coutts, Sir Owen Roberts, Mr, E 
sydney, Dr. Turtle Pigott, Mr. Brackstone Baker, Mr. John 
Jones, Ke, 

The Master first of all called upon the Clerk, Mr. W. M. Shirreff, 
to read to the meeting the resolution of the court deciding to 
admit Mr. Kirkaldy to the honorary freedom. This, which was 
— on the proposition of Mr. Holtzapfel, seconded by Sir C. H. 

regory, set forth that the Court had decided to confer the honour 
upon Mr. Kirkaldy, in recognition of his valuable services to the 
cause of mechanical science, more particularly by his invention for 
testing the strength of materials, 

Mr. Holtzapfel, who, as mover of the resolution, was called upon 
to introduce Mr. Kirkaldy to the meeting, did so in an exhaustive 
and interesting speech. He prefaced his remarks by stating that 
the Turners were an ancient body, dating back some centuries. 
During the whole of that period they had had honorary freemen, 
the numbers, as now, always being very small. No one could be 
admitted to the honorary freedom unless, firstly, he was eminent 
in his particular branch of art, science, or manufacture; or 
secondly, had in his walk of life accomplished what was of real 
practical service to those around him, Further, no one could be 
admitted unless he was in some way or other connected with 
the art of the craft of Turners. The honorary freedom they 
conferred was, perhaps, but little, but still it was the highest 
honour that pe = be bestowed by the court. It was an honour 
that was doubly blessed, because while on the one hand it 
afforded some gratification to the recipients, it at the same time 
on the other hand bound to the company those great men who 
lent to them the lustre which otherwise they would not possess, 
and who invariably gave to them the full benefit of their advice 
and assistance on points connected with the art of turnery. 
Amongst those upon whom the honorary freedom had been con- 
ferred was first of all Dr. Percy, the highest living authority upon 
the art of turnery. Then again they had Sir W. Armstrong and 
Sir Henry Bessemer, both of whom were men of distinction as 
practical mechanics. Then they had Sir Frederick Leighton as the 
representative of the form that was so essential in turnery. Then 
there was Sir Owen Roberts, to whom they owed almost entirely 
the advance the City of London had made in technical education. 
Further, in the list of those upon whom the honour had been 
conferred appeared the name of the Baroness Burdett-Coutts, 
whose benefactions to the company had enabled the court to 
resuscitate one branch of the industry with which they were 
connected. Then, again, they had Captain Lovett Cameron 
—the intrepid traveller—and Mr. Henry Stanley, for news 
of whom the whole English nation was now eagerly waiting. 
Last, but not least, the crowned heads had not disdained the 
honour, his Majesty the King of the Belgians having accepted it 
as a recognition by the company of the work he, with the two 
celebrities previously noted, had done in promoting the civilisation 
of the people of Africa. Those present would, he was sure, under- 
stand that the court had seldom the opportunity of admitting to 
the ranks of freemen such a man as the one he had the honour of 
introducing to their notice that afternoon. Of Mr. Kirkaldy he 
did not intend to give a biographical sketch ; suffice it, therefore, 
to say that from his earliest youth that gentleman was trained as 
a practical engineer and shipbuilder. After some years he 
found his way into one of the largest and_ best - known 
Scotch houses—that of Messrs. Napier. Mr. Kirkaldy, who 
was engaged for many years in the drawing - office, where 
were designed the machines and ships produced by the firm, 
executed about the year 1860 a mechanical drawing which was the 
best he—the speaker—had ever seen. That drawing, which repre- 
sented the steamship Persia, was on exhibition in the room that 
afternoon. While employed as a shipbuilder, Mr. Kirkaldy made 
a discovery, which when finally perfected, led him in the temple of 
Fame toa niche from which be would never be displaced. Up 
to the time that Mr. Kirkaldy made the discovery, no machine 
existed by which could be ascertained the true strength of the 
various materials used in the mechanical arts. In consequence of 
this lacuna or want, accidents resulting in loss of life had in time 
past frequently occurred, because engineers were unable to ascer- 
tain whether or no there were any flaws in the materials they made 
use of for their various works. Had the invention been made use of 
earlier, he—the speaker—fully believed the terrible disaster that oc- 
curred at Tay Bridge would have been obviated. Waiting for some 
time after he had made hisdiscovery, Mr. Kirkaldy at last found him- 
self able tothrow up hisoccupation in order to devote himself entirely 
to the perfecting of the machine he had in his head. It was a very 
serious undertaking, and Mr. Kirkaldy embarked in it nearly the 
whole of his fortune. With him it was sink or swim. The results 
he had since achieved were now known all over the world. The 
drawings of the machine took two and a-half years to accomplish, 
and then he—the speaker—understood that a further period of 
nineteen months was occupied in its construction. It then became 
a question whether it would work. A man who could work out 
with exactness such a wonderful drawing as the one on exhibition 
that day was not likely, they would imagine, to make mistakes; 
and so it proved, for he understood that the machine worked from 
the first with perfect satisfaction, not even a single half-crown 
having to be paid for alterations. The machine completed, Mr. 
Kirkaldy, who was doubtless well known to the leading members 
of the profession, sat down to wait the course of events. 
Within a fortnight came the first client, who, as it hap- 
pened, was not an Englishman, but Mr. Krupp, the celebrated 
steelmaker. The tion thus com d had never since 
been severed, the firm of Krupp still sending almost monthly 
pieces of steel, &c., to be tested by Mr. Kirkaldy. Gradually the 
invention became known, it being at the present moment uni- 
versally recognised as the only machine of the kind that was 
capable of ascertaining with the most minute exactitude the 
strength of materials like iron and steel. Mr. Holtzapfel further 
at great length expatiated upon the wonderful character of the 
work that the machine was capable of performing. In conclusion, 
after enlarging on the kindliness that characterised Mr. Kirkaldy’s 
action to all his employés, most of whom had been with him from 
the very commencement, Mr. Holtzapfel extending to him the 

‘right-hand of fellowship,” expressed the hope that he might long 
live to enjoy health, wealth, and prosperity. 

Mr. John Jones, in a characteristic speech, full of telling and 
amusing points, seconded the introduction, in the absence, through 
indisposition, of Sir C. H. Gregory. 

Mr. Kirkaldy then made the usual declaration, subsequently 
signing the roll of honorary freemen. 

The Master, having clothed the new freeman with his furred 
robe, remarked that he was sure the court, in conferring the 
honour of freedom on Mr. Kirkaldy, were acting up to the best 
traditions of the Turners’ Company. The Master then formally 
handed to Mr. Kirkaldy a framed copy of the freedom scroll. 

Mr. Kirkaldy appeared to be deeply touched by his reception, he 
being unable, in ainceinieing the honour conferred upon him, to 
do more than merely utter a few words of thanks. 

The court then formally adjourned,—City Press. 
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ENGINES AND MACHINERY—SEWAGE WORKS, 
KINGSTON-ON-THAMES AND SURBITON. 





THE Sewage Disposal Works of Kingston-on-Thames are novel 
in several respects, but most so in the departure from ordinary 
practice in sanitary engineering as regards the system of steam 
engine construction which has been adopted. The elephantine 
machinery customary in such works, with the large and costly 
buildings for containing it, gives place at Kingston to modern 
high speeds, high pressures, and small space. We give illus- 
trations of the arrangement of the pumping plant and engines, 
and larger engravings of the engines and pumps. The whole 
of the engines are on Willans’ central-valve system, and, 
together with the boilers and other fittings, have been made by 
Messrs. Willans and Robinson, of Thames Ditton. They include 
two engines, each of 40 indicated horse-power, for driving the 
mixing mills, drying cylinders, air compressors, and other 
machinery at the works; three pumping engines, each capable 
of raising 100,000 gallons of sewage per hour; and three—for 
Surbiton—each able to raise 45,000 gallons per hour-—eight 
engines in all. The maximum lift of the pumps is 19ft.—ze., 
when clearing the pump wells—normally it is about 10ft. for the 
Kingston and 13ft. or 14ft. for the Surbiton pumps. The 
engines, pumps, and boilers, with their subsidiary fittings, have 
been erected by the makers in accordance with plans which have 
been approved by Major Macaulay, borough surveyor of 
Kingston-upon-Thames, and by Mr. Charles E. Robinson, 
M. Inst. C.E., on behalf of the Native Guano Company; the 
Surbiton engines, however, have still to be fixed in place. All 
the engines are non-condensing, and work with steam of 150 lb. 
pressure. The two driving engines, and the three larger 
pumping engines, are on the triple-expansion principle; the 
three smaller pumping engines—for Surbiton—are compound, 
It has been stated that for the horizontal pumping engines 
originally contemplated—for Kingston alone—an engine-room 
measuring 50ft. by 40ft. was required. That now occupied 
measures 25ft. by 144{t—about one-sixth as large. It is reason- 
able to suppose that the town of Kingston has saved a good 
deal of money in the cost of the engine-room alone. The 
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two driving engines are speeded to run at 450 revolutions 
per minute; the Kingston pumping engines at 350 revolutions; 
and the Surbiton pumping engines at 550 revolutions, The 
engines are single-acting; steam acts upon the pistons only 
during the down-stroke. The up-stroke is made by the 
momentum of the fly-wheel against an air cushion in the lowest 
cylinder—see section of engine, Fig.2 above. It is the successful 
and complete carrying outof this principle of “constant thrust” — 
first proposed in THE ENGINEER—which alone renders very high 
speed practicable in an engine; and, by it alone, can the maxi- 
mum of durability be obtained. As an instance of what has 
been attained in this respect, reference may be made to a Willans’ 
central-valve engine at the Woodthorpe Colliery, near Sheffield, 
indicating about 100-horse power, which was, we are informed, 
lately overhauled after two and a-half years’ running, day and 
night, at about 300 revolutions per minute—the engine, and the 
large ventilating fan attached to it, never ceasing to run, except 
on Bank holidays and—not always—for two or three hours on 
Saturdays or Sundays. The main bearings were found to show 
no appreciable wear. The cylinders and piston rings were as 
perfect as when put in; in fact, the repairs required were very 
trifling. It may be added that this engine, although running 
day and night, is usually locked up each afternoon, and left 
without attendance until the next morning. 

The crank-shaft revolves in a chamber filled to a certain 
height with lubricant—mixed water and oil—and splashes it, in 
the form of a constant fine spray, over the connecting-rods and 
other moving parts; the lubrication is thus automatic, and the 
main bearings are in fact continuously flooded with oil. As the 
lubricant escapes from the crank-chamber but slowly, and only 
at points where it can be easily caught and returned, the con- 
sumption of oil is very small. In the colliery engine to which 
reference has already been made, the quantity of oil used for all 
bearings—i.e., in the crank-chamber—was for a long time one 
pint of oil per week. At the request of the makers this was 
increased to two pints per week—an exceedingly small consump- 
tion for an engine indicating 100-horse power and running day 
and night. The automatic lubrication of the engine is of course 
an important element in its success, 





to which ‘we shall refer hereafter, may be neutralised by rela- 
tively lower efficiency in the centrifugal pumps, which, as is well 
known, take rather more power to drive them than reciprocating 
pumps doing equal work—in other words, whether it might not 
have been better to use slow-running reciprocating pumps, and 
to drive them by these high-speed engines through gearing. 
Such a combination would at first sight seem to give the most 
economical pumping apparatus possible, but it is probable that 
the slightly greater efficiency of the pump would be neutralised 
by losses due to friction in the gearing, and that if any balance 
of advantage remained, its money value would not bear com- 
parison with that of the reduced first cost, small space occupied, 
and comparative absence of parts requiring repair, in the direct- 
coupled combination. It is at least certain that the high-speed 
Willans engines with centrifugal pumps will use less steam 
per ton of sewage raised than would be required by any 
ordinary combination of slow-running engines and reciprocating 
jumps. 

R The driving engines.—The following isa description of a Willans’ 
patent triple-expansion central valve engine, G-size :—-Fig. 2 gives 
asection through one of the 40 indicated horse-power driving en- 
gines, to 74.5 of actual size. The engine is arranged with the high- 
pressure cylinder above the intermediate cylinder, and with 
the latter above the low-pressure. The rod R is of large dia- 
meter, and is hollow, and the valve for admitting and exhaust- 
ing the steam from the several cylinders works up and down 
inside it, in the centre of the engine—hence the name “ central 
valve.” A separate view of the valve is given in Fig. 3. It is 
driven in the usual way by an excentric, but since the valve face 
—i.e., the inner surface of the hollow rod—moves up and down 
with the pistons, the source of the valve motion, i.e, the ex- 
centric, must move up and down with the pistons also. This 
is effected by mounting the excentric on the crank pin, instead of 
on the shaft as usual, The ports through which the steam enters 
and leaves the respective cylinders are simply holes in the hollow 
rod, shown at ¢ e, 6, 6, and 3, 3. These are exposed alternately 
to steam coming from above, through the rod, and to exhaust 
—also through the rod—downwards, according as the correspond- 
ing pistons of the valve, marked f, d, and b, pass below the holes 
or above them. 

Steam enters at the top, through the governor throttle-valve 
shown in section, into the steam-chest. The top of the hollow 
rod, though uncovered, is closed against the steam by the upper- 
most piston g of the valve, which works in the part above the 
holes 10,10. Steam can therefore enter the rod only when the 
holes 10, 10, are in the steam chest, as they are when the high- 
pressure piston is near the upper part of its travel. On com- 
mencing the down stroke f is just passing below the holes ¢ e, 
and therefore admits steam into the first or high-pressure 
cylinder by way of 10,10, and 9,9; f rises again, and closes the 
ports 9, 9, when the piston has descended about three-quarters 
of its stroke; but cut-off is effected earlier than this by the 
holes 10, 10, leaving the steam chest and passing through the 
gland in the cylinder cover, thus losing their supply of steam. 
It is evident that cut-off may be made to take place at any part 
of the stroke, merely by making the holes 10, 10, higher or lower 
in the rod ; the lower they are the earlier in the stroke will they 
leave the steam chest. The same effect is produced by altering 
the height of the gland in the cylinder cover. After cut-off the 
steam acts expansively on the high-pressure piston in the usual 
way. By the time the piston has reached the bottom of its 
stroke, the piston valve f has passed above the ports ¢ e, and, as 
the valve e—Fig. 3—permanently blocks the passage between 
8, 8, and 7,7, a way is opened from above the high- 
pressure piston, through e e and out again by 8, 8, into 
the space below the piston, and marked “ First receiver.” 
During the up stroke—effected by the momentum of the 
fly-wheel only—the steam is merely transferred, practically 
without change of volume or pressure, into the receiver. The 
“receiver” might be open to the atmosphere, so as to allow the 
steam to escape at once, the two lower cylinders with their 
pistons and valves being omitted. In that case the cycle would 
be already complete, and in fact the above description would be 
all the description needed for a Willans “simple” engine, such 
as would be used where only low-pressure steam was available. 
In the present case, however, the receiver—which is partly com- 
posed of the lower end of the high-pressure cylinder—forms 
also the steam chest for another cylinder, which in a compound 
engine would be the last of a series of two, but which here is 
the second of three. 

At the beginning of the succeeding down stroke steam 
passes from the receiver, by the holes 7, 7, into the hollow rod 
again, and out by 6, 6, into the intermediate cylinder, until cut- 
off occurs by the descent of the holes 7, 7, through the cylinder 
cover. On the next up stroke the steam exhausts, just as 
described above, through 6, 6, and 5,5, into the second receiver ; 
in the next down stroke it passes into the low-pressure cylinder, 
through 4,4, and 3,3; in the next up stroke it is transferred, 
through 3, 3, and 2, 2, into the “‘ exhaust chamber,” which is in 
communication with the atmosphere, but it is not until the 
third revolution after that in which the steam enters the high- 
pressure cylinder that it is finally expelled from the engine. 
It will be noticed that the full pressure in the steam-chest 
is constantly acting upon the valve piston g. This insures that 
the excentric rod shall be kept constantly pressed against the 
excentric, as well on the up as on the down stroke. With the 
steam pistons the case is different. They are much heavier, and 
they are all in equilibrium during the up-stroke, for there is at 
that time communication existing between the upper and lower 
sides of all of them. Special means, therefore, are required for 
checking their momentum on the up-stroke, so as to keep the 
connecting-rod brasses truly in constant thrust. This object is 
carried out—without, however, adding any special parts to the 
engine—by an arrangement which is the subject of a separate 
patent. The guide, which takes the side thrust of the connect- 
ing-rod—and is more usually described in ordinary engines as 
the crosshead—is in the form of a piston, moving in a cylinder 
closed at the top ; this is shown in Fig. 2. At the bottom of 
its stroke it uncovers certain holes 7,1, which place the guide 
cylinder momentarily in communication with the atmosphere. 
As there is no other outlet from it the upward movement of 
the guide piston compresses the air contained in the guide 
cylinder, until at the top of the stroke a considerable pressure 
is reached sufficient to stop the line of pistons, &., without 
shock, and without allowing the upper brass to leave the crank- 
pin. In fact, an air cushion is substituted for the usual steam 
cushion, and since the pressure at which the compression of the 
air commences—unlike that of exhaust steam—is always the 
same irrespective of whether the engine exhausts into the atmo- 
sphere or into a vacuum, the cushioning is invariable in its 
action, and is just as effective in a condensing as in a non-con- 
densing engine. The compressed air gives out its power again 
on the succeeding down stroke. 

It will be seen that where the piston-rod passes through the 
various cylinder covers a gland or stuffing-box is formed by cast 
iron spring rings, similar to piston rings, but springing inwards 


It may be asked how far the great economy of these engines, | instead of outwards. Such rings have been in use for many 
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years in various types of Willans’ engines, and have been found 
to keep extremely tightand togive no trouble. They apparently 
offer a perfect solution of the difficulties which attend the use | 
of internal stuffing-boxes of ordinary construction. 

With Fig. 2 will be found a series of diagrams taken during 
trials to be referred to. It will be noticed that diagrams are 
taken from the receivers as well as from the cylinders. The 
reason is that during the earlier part of the down-stroke the | 
pressure in both receivers diminishes, returning approximately | 
to the original pressure at the end. The mean reduction of 
pressure in the receiver throughout the down-stroke is, of | 
course, a reduction in the back pressure against which the piston | 
is working, and is a virtual addition to the power developed in 
the cylinder above. For this reason the diagrams from the 
receivers have to be counted in the power. It will be seen 
that each receiver interposes a most effectual thermal 
separation between the cylinders; the steam expanding in 
one cylinder, and expelled thence, does not continue its 
expansion ‘in the next cylinder of the series until after 
the lapse of half a revolution. This prevents the tempera- 
ture in each cylinder from falling below that proper to the 
pressure shown by the straight line at the bottom of each | 
cylinder diagram. It is claimed that this is an important fea- | 
ture peculiar to the Willans engine. Insuring that the pressures, 
and therefore the temperatures, recorded in the diagrams from 
successive cylinders shall never overlap, has, Mr. Willans 
holds, a great influence upon the thermo-dynamic efficiency 
of the engine. Mr, Willans maintains that one of the chief 


causes of inefficiency in steam engines is the existence of a large 
range of temperature in any one cylinder, i.¢., a large difference 
between the temperatures of the incoming and the outgoing 
steam. To lessen this range is the object aimed at in the multi- | 


plication of cylinders incidental to the compound or triple- 
expansion systems, in which the entire expansion—and fall of 
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of sewage which could be delivered on an emergency by the 
Kingston engines—not taking the Surbiton engines into account 
—would probably approach 10,000,000 gallons per day of twenty- 
four hours, a fact which may fairly be considered remarkable 
when the small size of the machinery is considered. 

The boilers—The boilers, made by Messrs. Willans and 
Robinson, are of locomotive type, with steel shells and York- 
shire-iron fire-boxes, and brass tubes of 1jin. external diameter. 
They have been proved by hydraulic pressure to 300 lb. on the 
square inch for a working pressure of 150 1b. to 160 1b. Partly 
on account of the small quantity of steam used by the engines, 
and partly on account of the type chosen, it has been possible 


| to use very small boilers, and thus to effect a second large saving 


in the cost of buildings. The boiler-room measures only 
24ft. 3in. by 23ft. 9in., and yet contains ample space. There is 
one boiler about 12$ft. long by 4ft. diameter, and two 11}ft. 
long by 33ft. diameter; and it is interesting to note that the 
latter took the place of intended boilers, of an older type, 30ft 
long by 6ft. diameter. Thames water is used, drawn direct 
from the river without filtration. Though the water is not soft, 
yet the considerable amount of organic matter in suspension 
makes the deposit easy to deal with. The feed arrangements 
include a small “ Worthington ” pump, and an injector on each 
boiler, The injectors draw from a tank in the roof; the donkey 
pump from a well in free communication with the river. The 
type of boiler used enables the customary tall chimney to be 
dispensed with. The sewage disposal works show no chimneys 
different from those of an ordinary dwelling-house, a fact which 
goes far to explain the satisfactory architectural result which 
Major Macaulay has achieved. It also implies a considerable 
money saving. 

Mention has been made of the very economical results 
achieved by these engines. On this subject the following are 
particulars of one out of a very large number of trials of an 
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WILLAN'’S TRIPLE EXPANSION ENGINES 


temperature—of the steam is carried out in two or three stages 
instead of in one. In the Willans engine the object is attained 
more perfectly, it is claimed, than in any other, and the results are | 
correspondingly better; in fact, they approximate to the result, 

as regards smallness of range of temperature, which would be 

obtained by using four, or even five stages of expansion in an 

ordinary engine, without the accompanying complication and 

losses from friction and wire-drawing. It may be noticed | 
that two well-known “ refinements,” sometimes supposed to be | 
indispensable in high-class engine work, are absent from the | 
Kingston engines, viz., steam jackets and automatic variable 

expansion gear. As regards the first, it is pointed out 

that steam jackets are only useful upon cylinders in which 

there is an unduly large range of temperature, or in which the 

changes of temperature are slow, owing to the small number of | 
strokes made per minute. In such engines a part of the loss | 
from these causes may, Mr. Willans thinks, be recovered by 
judicious steam-jacketting, but even this is questionable. 
In the Willans engines there is no large range of tempera- 
ture, and such changes of temperature as take place are 
extremely rapid ; consequently, jacketting, it is held by the 
makers, would be of little or noadvantage. Automatic variable 
expansion gear is not considered to be needed in the present 
instance. 

The pumping engines.—The Kingston pumping engines are 
identical in everything but size with the driving engines just 
described. The stroke is 5in., and the diameters of the high- 
pressure, intermediate, and low-pressure cylinders are 5in., 7in., 
and 10in. respectively. They are coupled direct to centrifugal 
pumps, made for Messrs. Willans and Robinson by Messrs. J. 
and H. Gwynne, of Hammersmith, of their well-known pattern. 
Side and end elevations of the combined engine and pump are 
given in Fig. 3. The suction and delivery pipes are of 10in. 
diameter. The Surbiton pumping engines are smaller, and are 
compound only—that is, expansion takes place in two stages 
instead of three ; otherwise they resemble the other engines. 
The stroke is 4in., and the diameters of the high and low-pres- 
sure cylinders are respectively 5in. and 7in. The pumps are also 
of Messrs. J. and H. Gwynne’s make, The suction and delivery 
pipes are of 7in. diameter. There are no foot valves to the 
suction pipes, but sluice valves are fitted on the delivery pipes, 
close to the engines, and automatic weighted flaps at the ends of 
the delivery pipes. The pump cases are filled when starting by 
a steam exhauster, which creates a vacuum in a stand-pipe 





communicating with the various pump casings. The quantity 
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AND GWYNNE’S CENTRIFUGAL PUMPS. 


engine in all respects identical with the driving engines for the 
Kingston sewage works (steam supplied during the trials from 
one of the Kingston boilers) :— 


Boiler pressure above atmosphere .. .. .. .. «+. «+ 160Ib. 
Ratio of total expansion corrected for clearance .. .. 6°158 
Ne Sl a ak. sel ae 6 5 hours (exactly) 
Number of revolutions per minute,mean .. .. .. .. 401°2 
Length of stroke .. .. . 6in. 
8q. Ib. 
High-pressure piston .. net area, 34°5 mean pressure, 39°91 
” » Underside , ,, 31°416; ,, ” 06 
Intermediate piston .. ,, ,, 71°472; 4, » 22°04 
underside ,, ,, 65°978; ,, ” 68 


Low-pressure piston .. ,, 45, 340: ,, - 15°045 
Total mean pressure referred to area of low-pressure piston _42°424 
Indicated horse-power,mean .. .. .. .. «+ : 
Total feed-water used, per hour a, ee 696°4 lb. 
Feed-water used per indicated horse-power-hour 19:11,, 

These particulars are extracted from Table IIL, page 44, 
annexed to a paper on “ Economy Trials of a Non-condensing 
Steam Engine—Simple, Compound, and Triple,” read before the 
Institution of Civil Engineers, on March 13th, 1888, by P. W. 
Willans, M. Inst. C.E. (“ Proceedings,” vol. xciii.; session 1887-8 ; 
part iii.) 

Prompt steps have been taken to restore damages after the 
fire which most of our readers will know occurred in Messrs. 
Willans and Robinson’s works on the 15th November. In 
fact, before it was extinguished, such new tools as were 

uired from America were already cabled for, and by 
the following morning the pattern makers were at work 
in a temporary shop. The large shed under which steam 
yachts and launches were formerly built was raised to a 
level floor, and the ends closed, and is running this week as a 
temporary machine shop, with a sufficient number of tools to 
enable the destroyed templates and gauges to be replaced 
quickly. In shops where the work is completely interchange- 
able, and so entirely dependent on standard gauges, this was 
naturally the first thing to be seen to. Fortunately the casting 
stores, as well as the erecting shop, were saved, and, as the 
drawings were intact, it was possible to get out a new set of 
shop tracings within a few days, and to start work in the shops 
of certain of the leading London firms, who most kindly offered 
their assistance. The organisation of outside work, at other shops, 
was no doubt hindered at first by Mr. Willans’ entire refusal to 
have anything made for his engines which was not absolutely 
to standard gauge; but as soon as the gauges were forthcoming 
the work, of course, both advanced faster and was more reliable 
than could have been possible on any other system As the 





engines can be erected and tested at Ditton, just as before, the 
main difference in the system of work due to the fire is that 
parts made elsewhere are being used instead of parts made at 
Ditton. The effect is that although engines ordered for delivery 
during the present and next month are seriously thrown back, 
it is probable that by April or May work will be progressing 
much as though no fire had occurred, and by that time, 
at latest, it is hoped the new machine shop and fvundry 
will be in full work, though there is no hope that the 
destroyed store of engine parts will be replenished again for 
many months. The fire certainly came at an unfortunate time, 
for over one hundred engines were in hand, Of these orders, 
however, only one order has been cancelled, the numerous 
customers of the company appearing to be well satisfied with 
the arrangements made for reducing their share in the incon- 
venience toa minimum. It has been decided to build the new 
shops of much greater capacity than the old, and to fit them for 
turning out engines of stock sizes up to 500 indicated horse- 
power, instead of up to 200 indicated horse-power as before, and 
they will no doubt bea great advance upon the shops which 
preceded them. Considering that the engines of the kind we 
illustrate have been made for only three years, the position 
which the manufacture has attained is already little less than 
extraordinary, while it is evident that the demand for them has 
only commenced, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ‘Change in Birmingham this—Thursday—afternoon, and in 
Wolverhampton yesterday, there was an soanieak feeling regarding 
the present eondition and also next year’s prospects of trade, 
Notwithstanding the advance of the year cadens are still coming 
to hand in very good numbers, and nearly all of the ironmasters 
are adding to their order-books. Recent excellent mails from 
South America, and some fair lines also from the Australian 
colonies, are enabling merchants to give out some capital contracts 
at the same time that the demand for local consumption is active. 
Faull work is promised for the mills and forges up to Christmas, 
and after the holidays production is likely to be resumed with un- 
abated vigour. 

Prices are looking healthier. Gradually, contracts which were 
taken at the old low figures are being worked off, and the mills 
are becoming engaged upon better priced orders. Makers’ 
position is, therefore, improving, but buyers complained to-day 
of the difficulty of getting the completion of contracts booked at 
the former figures, producers making all sorts of excuses to delay 
deliveries under these orders where possible. The high prices of 
raw materials, pig, coals, coke, Xc., Justify makers in trying to do 
the best for themselves—in fact necessitate it. 

Demand in the thin—stamping—sheet trade is as excellent, in 
proportion to the total outturn, as is the call for galvanising sheets, 
Thin sheet makers to-day reported an abundance of work, orders 
being in hand on account of the United States, Germany, Italy, 
Australia, and the home markets. Some firms have four months’ 
work ahead, and all are exceedingly pressed for deliveries. It has 
been a Jong time since there was any important increase in thin 
sheet productions in this district, and it is testimony to the im- 
mee demand that Messrs. Hatton, Sons, and Co., of Bilston, are 
about to re-start the Broadwaters Ironworks, Kidderminster, which 
have been closed for a period of seven years. Prices of thin sheets 
stand at £10 for singles, at works, of either steel or iron, 411 
doubles, and £12 lattens. 

Galvanised corrugated sheet prices are well maintained by reason 
of the stronger price of spelter and the firm prices of black iron, 
The minimum price of doubles, delivered a in bundles, is 
now £12 5s, per ton. Most makers quote £12 10s. per ton, and a 
few £12 15s.; packed in cases, £13 10s. to £14 is generally quoted, 
though there is a great variety in rates, according to the market 
destination, &c. Prices of black sheets are fully upheld at £6 lis. 
to £7 singles, and £7 5s. to £7 12s. 6d. doubles. Makers keep 
very busy, and are behind with deliveries. This week the new 
Bilston Iron Company has restarted the Factory Ironworks, 
Bilston, which they lately took over for sheet manufacture, Two 
mills have been at once set going, and other three are expected 
to be got into operation at an early date. 

The marked bar houses are steadily engaged on export account, 


and some of them, having cleared off the orders made at the late 


minimum patent are just beginning to experience the benefit of the 
advance of 10s, declared early in the quarter. The quotation is 
£7 to £7 10s. For second-class iron, quoted £6 to £6 10s. per ton, 
current orders provide a satisfactory volume of employment, but 
common bar iron is inquired for rather slowly at £5 5s, to £5 10s, 
per ton. There are some moderate sales recorded in bars and 
angles, 

The hoop and strip trade is not very brisk as regards new busi- 
siness, but Association prices are upheld at £6 for the former, and 
£5 15s. for the latter. Most of the large buyers of strip are con- 
tracted forward over the next quarter, and, in many cases, the 
next half-year. 

Steel keeps in good demand, and pricesare steady. Blooms and 
billets were to-day quoted £5; tin bars, also £5; and plating bars, 
£5 10s., all for Bonener sorts delivered into this district from 
outside centres, mainly Wales. Stee) wire rods, rolled in Shrop- 
shire, are quoted £6 10s., delivered Birmingham, with an in:proved 
sale, and makers repeated their former declarations of their ability 
to compete successfully against any Westphalian importations. 

Increased movement is seen in the pig iron trade. Sellers all 
round, both native and foreign, report more business. Buyers are 
eo in advance of the January quarterly meetings, and are 

cing some good orders in some directions. Forge and foundry 
irons are alike to be mentioned in this connection, though forge 
shows the more activity. Prices are thoroughly upheld at 43s, for 
good Derbyshires delivered to works, and 44s. 6d. to 45s, Lincolns, 
Native pigs are firm at 52s. 6d. to 55s, for hot-blast all-mines, 
and 42s, to 45s. best part-mines. Bradley and Sons’ Capponfield 
pigs were quoted to-day for forge sorts: Best, 45s.; Darlaston 

rand, 42s.; and cinder, 35s, Foundry: Best, 50s. ; Darlaston, 47s. ; 
and cinder, 40s, 

Hematites are upheld in price by the large demand from the 
steel masters and by the increased prices of ore, Sellersof West Coast 
and Welsh forge hematites demand 55s, for No. 4, 57s. 6d. for 
foundry ; and 46s, for second qualities, Sellers declared they could 
take nothing less, since the great rise in freights has very consider- 
ably advanced the price of Spanish ore, which is now quoted 14s, 
yeeng ord at Newport. Coal keeps in large demand, and prices are 
very high. 

Although the operations of the Copper Syndicate combine to 
prejudice some branches of Birmingham industry, there is generally 
in the hardware trades as brisk a demand as can fairly be expected 
in the closing weeks of the year. Merchants and factors almost 
universally, and manufacturers, also, in some cases, are prepar- 
ing for stocktaking. Most of the orders that are distributed 
by merchants are post dated for execution in the new 
year, unless immediate shipment is required. A large acces- 
sion of orders has just reached merchants from the Brazi- 
lian and Argentine markets. When it is remembered that 
tbe imports of the latter country have risen from £1,000,000 ten 
— ago to £7,000,000 at present, and that the growing industrial 
mportance of the Australian colonies considerably restricts their 
recourse to British manufacturers, the probabilities are in favour 
of South America becoming early a more valuable market for this 
part of the kingdom than even the Colonies. 








7: 
ie 


RA ee 


Sele cas. wi 








a 
& 3 
= 
bs 
Se § 











Dec.. 14, 1888. 


THE ENGINEER. 





503 





— 





Engineers and machinists are fairly well engaged at date, orders 
being largely on account of South America, India, and some of the 
colonial markets, Constructive ironwork continues in satisfacto: 
foreign request, but on account of competition orders are difficult 
tosecure. In ironfounding the recent activity is sustained by the 
brisk demand for ironworks castings. Heavy rolls for use in iron 
manufacture and other industrial processes are in good request 
from the Continent. 

Satisfaction is expressed by the local recipients of awards at the 
Melbourne Exhibition. Such awards not only further individual 
interests in the Colonies, but to some extent advance the general 
reputation of the district. 

he Board of Trade returns for November furnish striking 
evidence of the displacement of — industry which is resulting 
from the monopoly in copper. On the import side there is an 
increase of 434 per cent. im value ; on the export side there is a 
falling off of nearly 434 per cent. in value, and of 66 per cent. in 
quality, It will be observed that augmentation in imports is 
attended with an almost precisely equal decrease in shipments. 
Prices oe pretty firm on the basis of £77 10s. per ton cash 
for g.m.b. 

The Rudge Cycle Company, the management of which is in 
future to take place in London instead of at Coventry, has made a 
profit upon the past year’s working of £24,122. 

At the recent meeting of the South Staffordshire and Kast 
Worcestershire Institute of Mining Engineers on Monday, Mr. 
Sopwith, M.LC.E., read a paper = an installation of electricity 
at collieries on Cannock Chase. He compared the cost of electric 
——— gas in favour of the former. 

The North Staffordshire mills and forges are generally actively 
employed at date, although the aversion of merchants to large 
stocks at the end of the 5 ag prevents the receipt of any consider- 
able forward business, In the home market trade is somewhat 
inactive, but in the export branch business is fairly lively, especially 
with the Colonies and South America, From these markets some 
good lots have come to hand by recent mails. For hoops there is 
a good demand, and plates and sheets meet with an improved sale, 
— continue steady, The market for pig iron and ironstone is 

risk. 

In response to the men’s application for 10 per cent. increase in 
wages, a number of the nut and bolt makers in the Darlaston and 
Smethwick districts have agreed to give an advance of 5 per cent., 
provided that other members of the trade can be prevailed upon to 
do the same. Arrangements have already been initiated for the esta- 
blishment of a conciliation board 

Efforts are being made by the operatives in the Old Hill and 
Blackheath rivet trade to induce masters in both districts to raise 
prices to a uniform level, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Muanchester,—In tho iron trade of this district business moves on 
very steadily, there is not just now any really great pressure of 
buying, but with the present large consumption of the raw material 
deliveries to users on account of their contracts are sufficient to 
keep makers actively go and fresh requirements have to be 
covered as they arise, e result is that week by week there is 
amply sufficient business coming forward to take away the pig iron 
that producers have to dispose of, and some makers are so fully 
sold that practically they are not offering at all in the open 
market. Finished iron makers are also kept fully engaged ; they 
are not booking any very large actually new business at present 
rates, but specifications on account of contracts placed before the 
recent advance are coming forward so freely that their output is 
scarely more than sufficient to meet these, and complaints are very 
general that merchants and users are unable to get the deliveries 
they require. All the indications point to a continued strong tone 
both in pig and manufactured iron, and although it is not im- 
probable that with the new year there will be an increase in the 
output, this will itate an additional consumption of the raw 
material in the shape of ore and pig iron, and an increased 
demand for labour, which cannot fail to very appreciably enhance 
the cost of production that, in all probability, will sufficiently check 
any downward movement in prices which might result from larger 
supplies offering in the market. 

The Manchester iron market on Tuesday was not quite so full 
attended as usual, and indications of the customary slackening o 
with the close of the year are already showing themselves, 
Business, however, maintains a healthy tone, and there is an 
absence of any pressure to sell on the part of either makers of 
pig or finished iron. For pig iron there are fair inquiries in the 
market, and some brands are difficult to obtain. This is especially 
the case with Lincolnshire, one of the large ironmaking companies 
having so completely filled up its books with recent heavy sales 
that it has withdrawn further quotations for the present. 
This necessarily tends to stiffen the price for Lincolnshire brands, 
and they are not obtainable within 6d. per ton of the figures which 
in some instances were being taken last week, 40s. 6d. being now 
the minimum quotations for forge and 41s. 6d. for foundry, less 23, 
delivered equal to Manchester. There is also very little Derbyshire 
iron offering in this market, makers in the above district being 
heavily sold to users in Staffordshire, and for good foundry brands 
delivered here quotations remain firm at 44s. 6d., less 2}. The 
output of Derbyshire iron will, however, shortly be increased, as 
the Wingerworth Company, who has three furnaces near Chester- 
field, is again blowing in, and expect to be in full work early in 
the ensuing year. Local makers report a moderate business, and 
they have no difficulty in holding to their list rates of 40s. 6d. to 
41s. 6d., less 24, for forge and foundry delivered here. In outside 
brands Middlesbrough iron still shows a want of firmness, and 
although 43s. 4d., net cash, is the current quotation for good 
foundry qualities delivered equal to Manchester, there is no 
difficulty in placing orders at about 6d. under this figure, whilst 
ordinary brands are obtainable at fully 1s. per ton less, Scotch 
iron, on the other hand, shows increased firmness, and although 
very low sales have recently been made by merchants in this 
district, makers’ prices are decidedly tending upwards, 

Hematites meet with a fair inquiry, and the leading makers are 
generally so well sold that they are very firm in their quotations, 
and do not offer good foundry qualities at under about 6d. to 
55s., leas 2}, delivered in this district, These figures are, however, 
considerably above what buyers are disposed to pay, and through 
second hands orders could be placed at 1s, per ton less in some 
cases, 


In steel boiler-plates rather more business is coming forward, and 
there is a continued hardening tendency in prices, Scotch makers, 
who are very indifferent about quoting at ah, are asking £8 7s. 6d. 
to £8 10s. per ton; and local makers, although they might still 
accept £8 5s, for present sales, are declining to quote for contracts 
at anything under £8 7s, 6d. per ton delivered, 

Finished iron, ey only in moderate request at present 
rates, is very firm at £5 10s. for bars, £5 15s, to £6 for hoops, and 
£7 2s, 6d. to £7 5s. for sheets delivered in the Manchester district, 
whilst Staffordshire makers are holding out for 2s. 6d. to 5s, per 
ton above these figures, 

The activity recently reported in the local engineering branches 
is generally well maintained, and there is plenty of new work 
coming forward, Stationary - engine builders, boilermakers, 
machinists, and machine toolmakers are all kept fully occupied, 
and in some departments night-shifts have had to be put on to get 
the work out of hand, whilst the general demand for labour 
continues exceedingly brisk. 

The annual meeting of the Manchester Association of fee ore 
was held on Saturday evening last at the Grand Hotel, Manchester, 
Mr. Samuel Dixon, = occupying the chair. Prior to 
transacting the formal business of the meeting, a yote of condo- 








lence was passed to the relatives of the late Mr. W. Bawdon, of the 
Boiler Insurance Company, who died a few days previously, and 
who filled the office of president in 1873. ith regard to the 
election of president, Mr. Ashbury said the Council was not pre- 
sr to recommend any other name than that of Mr. Dixon, it 

ing felt that he had during the twelve months he had filled office 
been a most industrious and effective president. Mr, Dixon had 
now got fairly to work, and it would be to the interests of the 
Association if he would retain the office for another year. He had 
therefore great pleasure in moving that Mr. Dixon be again elected 
their president. Mr. Chisholm seconded the motion. Alderman 
Asquith remarked that Mr. Dixon had filled the office so well 
during the past year that it would be a pity for him now to vacate 
it, and it would certainly be the best thing for the Association if 
he were reappointed, Alderman Bailey observed that the affairs 
of the Association would be perfectly safe in the hands of Mr. 
Dixon, who was an earnest and active worker. He always did his 
very best for the members, and they were only doing justice to 
themselves in again placing him at the head of the Associa- 
tion. The resolution was carried nem. con., and Mr. Dixon, in 
returning thanks, said it had always had been and would be 
his desire to so conduct the work of the Association that 
they would have no cause to regret their decision. Mr. H. 
Mainwaring was re-elected treasurer, Mr. Alderman Bailey’s 
name was added to the list of trustees, in place of the late 
Mr. R. Rawlinson. Messrs. F. Walthew, Jenkins, and Boswell 
were appointed members of the Committee of Management, and 
Messrs, Rea andGoulty auditors. The next business was the resig- 
nation of the secretary, Mr. F. Walthew, rendered necessary by 
his promotion at the works of Messrs. Galloway. The chairman 
said he was sure they were all glad to hear of the promotion of Mr. 
Walthew, whose loss would be generally felt, — more perhaps 
by himself—the ker—than any one else, r. Walthew had 
been connected with the Association during the last eighteen years, 
ten of which he had passed as secretary, and it was in no small 
measure due to him that they bad made such wonderful progress. 
The Council felt they could not let him retire from the position of 
secretary without making him some recognition of his services, and 
it had been decided to present him with a gold watch and chain, 
bearing a suitable inscription, together with a diamond brooch for 
Mrs, Walthew, and a purse of gold. He felt the greatest pleasure 
in making this present to Mr. Walthew, and he offered him at the 
same time every good wish for his future welfare. Mr. Walthew, 
in the course of his reply, said he had certainly striven hard to dis- 
charge his duties honourably and faithfully, and he could assure 
them their splendid present would form a highly-prized heirloom 
in his family. With regard to what had been said as to the way 
he had done his work, he must express his thanks to the general 
body of the members and the Council, whilst much was also due to 
the various presidents under whom he had served. Since the time 
when he was appointed secretary there had been great changes 
in the Association:. the rules had been revised from time to time, 
the title had been altered, and the meeting place had been changed. 
when he was appointed secretary there were 14 life members, as 
against 27 at present ; there were 13 honorary members, as com- 
pared with 90, and 133 ordinary members, against 215, the totals 
then and now being 160 and 332, That wasa red-letter day in his 
life, and on his own behalf and that of his wife he thanked them 
sincerely for their gift. Mr. F. Hazelton was appointed assistant 
secretary, and requested to perform the duties of secretary pro tem. 
An alteration of the rules was subsequently proposed with respect 
to superannuation, but after a lengthy discussion it was adjourned 
for further consideration. 

The important question of the application of electricity to 
miners’ safety lamps was under discussion at the meeting of the 
Manchester Geological Society on Tuesday. Mr. Oswald Swete 
described a new safety lamp brought out by the Mining and 
General Electric Lamp Company of London. He stated that in 
1885 a great advance in secondary batteries was made by Mr. D. G. 
Fitzgerald, who did away with the dead weight of support, and 
obtained a dense, hard, and highly conductive plate of solid per- 
oxide of lead for his negative element, which he termed lithanode. 
It contained no support whatever, but consisted wholly of active 
material, and a two-cell miner's lamp constructed with this kind of 
element would weigh from four to five pounds. The small 
weight of lithanode batteries brought them to the front for 
mining purposes, and besides this advantage there were others ; 
no renewal of elements was required; no gases were evolved 
on discharging the current through the lamp, and there was 
therefore no necessity for valves or other complicated arrangements, 
whilst the present weight of the lamp, which was 51b., could be 

iderably reduced. The electro-motive force was four volts, 
and it burned for twelve hours with one charge from a dynamo 
machine of five hours. The battery case was made of birch, occu- 
pying as small a space as possible, and rendered water and acid 
roof by a patented process. The glass protector covering the 
ties so arranged that in case of breakage the current was cut 
off before the blow that broke the cover could reach the incan- 
descent lamp, and an explosion from contact with fire-damp was 
thus rendered impossible. The cover could be locked with a lead 
plug, as in ordinary safety lamps, and the action of putting on the 
cover lit the lamp, which the miner could not put out except by 
breaking the sealed plug. By undoing four nuts inside the 
battery the whole of the elements could be instantly withdrawn 
when required for repair. So far the plates had been tested to 
two and a-half years, and they were practically indestructible. The 
lamp could be turned upside down without detriment, and if 
turned at an angle would not go out. As to cost, he estimated 
1000 lamps, with a 5-unit dynamo hine, instr ts, and 
wires, at £1090, and the lamps could be maintained at 24d. per 
lamp per week, burning twelve hours per day and six days to the 
week, Mr. J. S. Burrows next gave the result of trials he 
had made of the Edison-Swan safety lamp, and whilst fully 
recognising the much superior light that was obtained from 
this lamp, as compared with that given by the ordinary 
safety lamp, he said there were several important features 
requiring improvement. First and foremost was the heavy cost of 
the lamp, and in its construction there were one or two defects 
which ought to be removed, whilst it should also be more easy to 
repair than was the case at present. If this were done, the lamp 
would soon take its proper place in the market for underground 
use. 

In the coal trade the better qualities are in but slow demand 
generally, and most pits are still on short time. Steam and forge 
coals are in fair request for inland requirements, but shipping con- 
tinues only dull. ere is, however, a very brisk demand for all 
classes of engine fuel, and best slack is decidedly scarce. Pit 
mouth quotations average about 10s. to 10s. 6d. for best coal ; 
8s. 6d. to 9s., seconds ; 6s. to 7s., common round coals, according 
to quality; 5s. to 5s, 6d., burgy; 4s. to 4s. 3d., best slack; and 
8s, to 3s. 6d. common sorts. Good steam coal for shipment 
“eo about 8s, to 8s, 3d. per ton, delivered at the ports on the 

ersey. 

Barrow.—After lapsing into a quieter mood, with lower prices, 
last week end, the hematite iron trade has again revived, and may 
now be said to comer as good a position as last week. The fluc- 
tuations in the market, however, did not materially affect makers, 
who are so well sold forward at good prices that they could afford 
to wait until a reversion in demand brought back a corresponding 
improvement in prices. Prices declined from 45s, 3d. last week to 
44s, 9d., but they have since come back to 45s, 3d, for parcels of 
mixed Bessemer numbers, net, f.o.b. Some large transactions are 
noted during the week in hematite warrants at 44s. 9d., but Bes- 
semer sorts generally realise 6d. more for prompt delivery, and a 
corresponding increase on forward deliveries, era is a steady 
demand on home, continental, colonial, and general foreign account, 
and |}; shipments have been contracted for during next year. 
This, of course, mainly refers to Bessemer sorts, as the e in 











forge and foundry samples is quiet and shows no signs of life. 
Stocks have not increased during the week, except to a very 


small extent, and to this fact the firm and steady tone of the 
market may be attributed. Large orders are offering for steel 
rails, both of heavy and light sections, but particularly for the 
former. Prices are steady at £3 19s, 6d. for heavy rails, at 
£4 2s, 6d, to £4 15s. for light sections ranging from 40 1b. to 50 lb. 
per yard, and up to £6 for colliery sorts. A considerable improve- 
ment is reported in the Siemens-Martin’s department, and the 
demand has increased considerably during the past week or two. 
Ship plates are quoted at £7 15s, per ton, and angles at £7. The 
mills are busily, and likely to be fully, employed for a long time to 
come, In billets, steel slahs, tin bars, and hoops, the stead 
demand experienced now for some months past is fuliy culniinal 
and it is probable that no interruption will occur in the activity of 
this department during the first half of next year. There is a con- 
tinued accession of skilled and unskilled men at the shipbuilding 
and engineering works in this district, and it is wed that some very 
large orders will soon be placed on the books of builders. A new saw- 
mill and a new boiler shop has just been added to the works of the 
Naval Construction and Armaments Company at Barrow, and these 
are being fitted up with the modern appliances, Iron ore is steady 
and firm at from 9s. 6d. to 12s, 6d. per ton net at mines. The new 
Chemical Wood Pulp Works at Barrow are making progress, so 
far as the new buildings are concerned, and an early commence- 
ment of operations may be expected at the Barrow Petroleum 
Works, A poll of the ratepayers of Barrow is to be taken at the 
close of this month, on the question as to whether the Corporation 
of the borough shall proceed with a Parliamentary Bill to seek 
powers for obtaining a supply of water from the river Duddon 
equivalent to five million gallons per day, or whether the Barrow 
Steel Company shall proceed with their Bill for the same purpose, 
of which the usual notice has already been given. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Ir is scarcely surprising that business should have become some- 
what slacker, in view of the heavy sales which have recently been 
made. The tone of the iron trade is, however, cheerful, prices are 
well maintained, and sellers are sanguine as to the future. At the 
market held at Middlesbrough on Tuesday last, buyers were freely 
offering 33s. 104d. per ton for No. 3 g.m.b. for prompt delivery ; but 
sellers would not contract for even small quantities at less than 34s. 
The usual quotation for delivery over the first quarter of next year 
is now 34s. 3d. per ton, and 34s, 6d. for delivery to the end of June, 
Makers, however, are very reluctant to sell far ahead, as they 
believe they have every chance of doing better shortly. Forge iron 
is firm at 33s. 3d. Gellivara iron is offered at 44s, 6d. per ton, but 
it is Cr rae whether anything beyond small experimental lots are 
yet sold. 

Warrants have varied but slightly during the last few days. 
The price current on Tuesday was 33s. 11d. per ton, as against 34s, 
a week ago. The stocks, both in makers’ and in public warrant 
stores, are steadily decreasing. Messrs. Connal and Co. held on 
Monday last 247,201 tons in their Middlesbrough yard, which is 
991 tons less than a week previously. 

The fine weather of the last few days has contributed materially 
to an increase in shipments, and still larger quantities would have 
been sent away but for the scarcity of tonnage. The pig iron 
exports between the lst and 10th inst. reached 21,458 tons, or 
about 4500 tons more than in the corresponding portion of 
November. 

The finished iron trade continues steady, and all the works are 
in full operation. Prices have not, however, been advanced, not- 
withstanding that Dr. Watson’s award has increased the cost of 
production by about 1s. 6d. per ton. Ship plates are still offered 
at £5 10s. per ton; boiler plates at £6 10s.; and angles and bars at 
£5 2s. 6d.—all free on trucks at, makers’ works, less 24 per cent. 
discount. For steel ship plates, £6 17s. 6d. per ton is quoted ; and 
£6 5s, for steel angles. 

The Cleveland ironmasters’ returns for November, which have 
just been issued, show that at the end of the month ninety-nine 
furnaces were in blast; sixty-one of these were producing Cleve- 
land and the remainder hematite, spiegel, and basiciron. The total 
output of pig iron of all kinds was 217,230 tons, representing a 
decrease of nearly 10,000 tons as compared with October. e 
aggregate stocks on the 30th ult. were 460,940 tons, or 8626 tons 
less than on the 31st of October. 

The improvements which have been made to the river Tees and 
the port of Middlesbrough during the last fifteen years have often 
been the subject of favourable comment. Indeed, the shipping 
facilities now enjoyed are the admiration of every one, and the 
envy of some traders who carry on business in less favoured loca- 
lities. The best way of making others realise what is meant by 
the term ‘‘ good shipping facilities,” is to give an instance of what 
is actually being done, A few days since a large steamer belong- 
ing to Messrs, Erskine and Wood, of West Hartlepool, was 
despatched from Middlesbrough, having on board 3920 tons 
of railway material and coke, and 300 tons of bunker coals, 
making a total of 4220 tons, Another vessel of similar size 
is now being loaded, and in the course of a few days will 
follow the first-mentioned one to Bombay. Nor is the traffic 
all in an outward direction, for a vessel has just arrived from 
San Francisco with 2700 tons of wheat on board. Such facts 
as these are suggestive. They show that Middlesbrough is destined 
to become more and more a point of departure for heavy 
export cargoes, and a point of arrival for cargoes of similar 
bulk, though of different character. Nor is the traffic a 
merely local one. Locomotives, fire-clay goods, and various 
other heavy materials are frequently sent from Leeds, Manchester, 
and other inland towns to Middlesbrough for shipment to India, 
Australia, New Zealand, and Japan. Only the other day a large 
quantity of bridgework arrived from Newcastle to be put on board 
an India-bound vessel. Of course, it is the immense rail, sleeper, 
and ne power of the district, which forms, as it were, 
the backbone of the export trade. But the circumstance that 
vessels are continually leaving with these products to distant 
markets gives an opportunity for sending also many commodities 
which are only required in lesser quantities. It is desirable that 
these should be produced as far as possible in the locality, so as to 
avoid inland carriage. Hence there is almost certain to be in the 
near future a considerable development of minor export manu- 
factures in the Cleveland district, 

A somewhat important wy angie hight has just boen completed 
at Hartlepool. On the 7th inst. the last block of the new headland 
protection wall was placed in position. The first block was laid in 
August, 1886, or more than two years ago, by Dr. Rawlins, who 
was mayor at that time. The last block was laid in the spenees of 
Alderman Horsley, the town clerk, and several members {of the 
Council. The protection wall is intended to preserve the headland 
which the force of the sea in stormy weather was previously under- 
mining and gradually washing away. The wall is three-quarters of 
a mile long, and has cost about £25,000. A magnificent promenade 
has been formed along the top, which will add to the attractions of 
the town considerably, and will no doubt be much used in summer 
time. It is proposed to have the formal ceremony of inauguration 
next spring, when the finishing touches have been added. 

The authorities connected with the Durham College of Science 
at Newcastle-on-Tyne have just been making an appeal to those 
interested in technical education, for contributions to enable them 
to pay off the debt incurred by the erection of their new buildings, 
Until this is done, the usefulness of the institution will necessarily 
be limited. It is much to be hoped that their appeal will meet 
with an adequate response. There is no similar institution 
between Edinburgh and Glasgow on the North, and Leeds, Man- 
chester, and Liverpool on the South. The amount of money which 


is n to place it in a good and independent position is about 
£20,000. it will be remembered that next year the] British Asso- 





ciation is to visit Newcastle. The buildings of the new College will 
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no doubt then be in requisition. It is to be hoped that the visit to 
the old city of so many scientists and their friends will increase the 
interest therein, and lead to assistance being given from various 
persons who at present know little about it. There is, perhaps, no 
city of its size which has produced more/men eminent in literature, 
science, and art, than Newcastle-on-Tyne hasdone, And there is 
every reason to expect that with greater educational facilities it 
will do its part in the future in this respect even better than in the 
st. 

The North of England is now threatened with another great 
monopoly trust. This time it is flour which is receiving the atten- 
tion of the so-called “trustees.” It is proposed to buy up the 
corn mills from the Tyne to the Humber, and prevent the public 
from being able to buy anything in this way which does not come 
from the monopolists. The alarm which has naturally been created 
among consumers by such a proposal is sought to be allayed by a 
statement which has just been issued. This is to the effect that 
the profits anticipated by the new company are to be obtained 
entirely from saving in production and in distribution, arising 
from the abolition of competition. The public, however, do not 
yet seem to be convinced. The idea of being at the mercy of one 
set of men for an article of prime necessity such as flour is nota 





Govan, at Broomielaw, 42s. 6d. and 41s. 6d.; Shotts, at Leith, 49s. 
and 46s,; Carron, at Grangemouth, 51s. and 44s, 6d.; Gl 


and steel, as puddled bars and blooms, ingots and billets—in fact, 
the production is behind the consumption, Under such circum- 





a) eS 
nock, at Ardrossan, 48s. and 42s. 6d.; Eglinton, 42s. and 4ls.; 
Dalmellington, 43s. and 42s. 

As was to be anticipated from the great activity in the steel 
trade, the imports of Spanish iron ore into the Clyde this year 
have been large, the largest on record. Those of the past month 
were 31,081 tons, against 24,833 in November, 1887. For the 
eleven months the total arrivals of this ore have aggregated 
378,955 tons, compared with 373,819 in the corresponding period 
of 1887, and 278,032 tons in 1886. The arrangements for next 
year’s imports are only now being dealt with, as the price of ore 
delivered in the Clyde was lately so high, owing to the increase in 
freights, that makers of pigs were not disposed to pay the prices 
asked by contractors. reights are now back about 3d. a ton 
from the highest point, so that there is now a better chance of 
merchants doing business. 

The finished iron and steel industries of the West of Scotland 
continue very busy. The steel rail trade is very prosperous, and 
the demand for shipbuilding steel is still pressing. There is also a 
capital trade in iron sheets, the prices of which are now, by a 
mutual agreement among the makers, maintained at a high figure. 
Cc iron bars are quoted at £5 7s. 6d. per ton, f.o.b. at Glas- 





pleasant one. This is especially the case when it is dered that 
mercy will certainly be dealt out only so far as is consistent with 
the monopolists’ ideas of justice to themselves. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is a little now doing in the house coal trade, owing toa 
slight touch of wintry weather; but it is too late now to expect 
any improvement before the beginning of next year, and a mild 
spring would still further reduce the employment given to the 
miners in the house pits. There has been an improvement in the 
price of manufacturing fuel, with every prospect of still higher 
values ruling later, if the present revival of industry is maintained, 
as appears to be aighly probable. Iron is still tending upwards, 
and the incessant demand for railway material keeps the grades of 
steel required for that purpose very firm at recent advances, 

November has been a brisk month in hardware and cutlery, the 
value exported having reached £284,111, and thisin — of a large 
falling off to the German markets. The value for November of 
1887 was £258,713. The increasing markets were Sweden and Nor- 
way, Belgium, Spain and Canaries, Foreign West Indies, Chili, 
Brazil, Argentine Republic, British Possessions in South Africa, 
Australasia, and British North America. Markets exhibiting a 
decrease are Russia, Germany—from £17,237 to £13,738—Holland, 
France, United States—from £33,830 to £32,842—British East 
Indies, and the minor places grouped under “ other countries.” 
For the eleven months of 1888 the value is £2,901,050, against 
£2,651,037 for the corresponding period of 1887. The principal 
customer continues to be Australasia, to which a value of £51,859 
was sent in November last, compared with £42,870 for the corre- 
sponding month of 1887 ; for the eleven months the value was 
£584,049, against £439,210 for the similar period of 1887. The 
United States took £32,843 last month, against £33,830 for 
November, 1887. In South Africa the demand for cutlery and 
hardware continues to increase to a large extent, the value sent 
for the eleven months being £120,642, against £84,139 for the 
eleven months of the previous year. 

The results in unwrought steel are not quite so satisfactory, 
Germany being the only increasing market. For the month the total 
exports of steel were £136,826, against £143,818 for November, 1887. 
Germany took a value of £12,070 against £10,396; Holland, £7340, 
against £7998 ; France, £7103 against £8679 ; the United States, 
£43,049, against £56,071; British North America, £12,532, against 
£15,780. For the eleven months, the export business represented 
£1,403,642, against £1,956,107 for the corresponding period of 
1887. The United States took a value of £441,039 during the 
period from Ist of January to November 30th last ; while in the 
similar period of 1887 the amount was £1,103,985. Sheffield is 
still doing an excellent export trade in steel, even with the States. 
The falling off must therefore be in other directions. 

Railway material shows a falling off during the month, as com- 
pared with November of 1887, the respective values being £366,221, 
against £415,867. For the eleven months an increase is shown— 
£4,298,463, against £4,151,486 for the similar period of 1887. 
The chief increasing market has been the Argentine Republic, 
which on the month rose from £42,909 to £92,919; and for the 
eleven months from £295,793 to £1,018,395. This more than 
counterbalances the adverse figures of the United States, where 
the value for the eleven months just completed was £208,416 
against £771,949 for the corresponding period of 1887. Last 
month the United States had only railroad material from this 
country to the value of £6375, against £88,136 for November 
1887. The British East Indies was the largest customer, having 
taken during the month £126,480, and during the eleven months, 
£1,251,945, against £165,022 and £1,281,110 respectively. Austral- 
asia shows a very large falling off for the eleven months, anda 
considerable increase on the month. 

Earle’s Shipbuilding and Engineering Company, Hull, the 
shares of which are largely held in the Sheffield district, has 
presented a gratifying report for the seventeenth year of their 
operations. Including £10,935 brought forward, there is a profit 
available for dividend of £20,974, admitting of a 5 per cent. 
dividend, and carrying forward £2474. During the financial year 
the machinery contract for H.M.S. Immortalité was completed, as 
well as the alterations and renewals to the Royal Mail Steam 
Packet Company’s steamers Dee and Medway. The company has 
now placed with Messrs. Earle similar work for their steamship 
Don. During the year the company has built and engined ten 
a mostly of small tonnage, and constructed the machinery for 
H.M.S. Magpie, Redpole, and Redbreast, building in Pembroke 
Dockyard. Their work includes two large mail steamers for the 
Empreza Nacional of Lisbon, two nger steamers and one cargo 
steamer for Messrs. Thomas Wilson, Sons, and Co., a passenger 
steamer and several smaller vessels for the City of Cork Steam 
Packet Company, and a fine passenger steamer for the Great 
Eastern Railway, and two passenger steamers for the Manchester, 
Sheffield, and Lincolnshire Company are being completed. The 
Admiralty have placed orders for the machinery for H.M.S. 
Blanche and Blonde, building in Pembroke Dockyard. The Chilian 
ironclad Almirante Cochrane, built by Messrs. Parle in 1874, and 
noted for the successful services rendered during the war between 
Chili and Peru, was despatched to Europe in the end of 1887 for 
alterations and repairs. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

Tue Glasgow pig iron market was quiet and flat at the opening 
this week, in consequence of the so of the shipments, which 
amounted to only 5502 tons, as compared with 12,557 in the same 
week of 1887. They embraced 190 tons to France, 230 to Holland, 
310 to Australia, 480 to Italy, and 850 to the United States, the 
coastwise shipments being 2146 tons. As the week advanced the 
tone of the market became firmer and the quotations made some 
improvement, it being also reported that several special brands 
had been advanced Is. per ton. The quantity of pigs being sent 
into Connal and Co.’s Glasgow stores is smaller than of late. 
There are seventy-six furnaces in blast, compared with seventy-one 
a week ago and eighty-seven at this date last year. 

The current values of makers’ iron are as follows:—Gartsherrie, 
f.0.b. at Glasgow, per ton, No. 1, 48s. 6d.; No. 8, 46s. 6d.; Colt- 
ness, 50s. 6d. and 47s, 6d.; Langloan, 50s, and 46s.; Summerlee, 
50s. and 46s.; Calder, 49s. 6d. and 45s.; Carnbroe, 44s, and 42s. 6d.; 
Clyde, 46s, 6d, and 44s, 6d.; Monkland, 43s, 3d. and 4i1s, 9d,; 








gow; best iron, £5 lds.;. rivets, £5 7s. .> nuts, £5 2s. 6d.; 
angles, £5 6s. 3d.; plates, £5 17s. 6d.; and sheets, £7 2s. 6d.—all 
less the usual discount of 5 per cent. Unmarked bars for the 
eastern markets are selling at £5 per ton net. Steel angles are at 
£6 10s.; ship plates, £7 10s.; boiler plates, £8 ; and rivets, £7—all 
less 5 per cent. 

The coal trade was beginning to suffer in the household depart- 
ment from the prolonged mild weather ; but the frost of this week 
has induced a Caer demand. Prices of house coals have so far 
been advanced only 1s. per ton from the lowest point, and are 
cheap considering the much larger increase that has occurred in 
the prices of furnace and shipping qualities. The past week’s 
exports included 25,616 tons from Glasgow, 14,868 from Grange- 
mouth, and 14,900 from Burntisland, the total from the principal 
Scottish ports being 99,764, against 81,321 tons in the same week 
of last year. It is expected that the colliers will receive a further 
advance of wages, dating from the beginning of next week. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE tone of the coal trade has quite recovered its vigour, we 
sistent demand for supplies is the rule at all the ports, and last 
week's prices are firmly sustained. Prices given this week for 
steam, ordinary seconds, have ranged from lls. to 11s. 6d.; while 
best steam commands 12s. to 12s. 6d. House coal firm. Present 
appearances point decisively to a further advance, and those who 
are able to make long contracts at this week’s rates may consider 
themselves fortunate. 

Ina perambulation of the Bute Docks, Cardiff, lately, I was 
struck by the crowded state, the varied nationalities represented, 
and the pressure everywhere exhibited to get coal on rd and 
clear out. It is nothing but the enormous output sent down the 
lines that prevents a rapid advance. As it is, any failure of supply 
by an important colliery owner would tell at once, I hear this 
week of one, whose class of coal is of first character, making a bold 
stroke and putting up his price ls, per ton. This may be taken as 
a hint of what is coming. 

Monmouthshire coals are selling at 1ls., small steam 5s., small 
house 7s, 9d. 

Three steamers sail this week from Cardiff carrying 16,000 tons. 
A few years ago this would have been regarded as impossible, 
Steamers carrying 4000 tons are now of weekly occurrence. 

I am glad to note additional industries being planted at Cardiff, 
and increased and varied life at the docks, The Bute Company is 
having a capital steamer built with Finch and Co., Chepstow, for 
traffic between the Channel ports. A line has been started also 
between Cardiff and Liverpool which promises well. The timber 
trade and connection with the Midlands is also Soperees. 

The prospects are good all around, bat March is to bring its 
** Ides,” so it is feared, first by the opening of Barry and theslicing 
away of two-thirds of Rhondda coal traffic, and secondly, by the 
opening of the Rhondda and Swansea Bay line. The Swansea 
authorities are taking good practical and financial steps this week 
in preparation, incurring an expenditure of £9000 for increased 
accommodation. 

The tin-plate trade is satisfactory, and prices firm. Clearances 
were less last week, only 22,000 boxes being exported, while the 
quantity received from works was more than double. As it is, 
stocks held are large, but, as makers have ample orders to carry 
on, I do not hear of any drop in price. On the contrary, seeing 
that all kinds of raw material are steadily advancing, h 
from present quotations must be upwards. It was noticeable at the 
Exchange on Tuesday that business was booked much more srealy 
than of late. Best I.C. cokes are at 13s. 3d. Siemens, from 13s, 3d. 
to 13s. 6d. Wasters, ordinary, are not very active. Sales are 
effected at 11s. 6d. upwards. Tin is easier and slightly fluctuating 
from £95 lis. 

In the iron and steel districts there is a good deal of animation, 
and while most of the steel works are kept in full action for the make 
of tin bar, the demand for steel rails and sleepers is decidedly 
improving. Rails are being quoted this week from £4 10s., heavy 
sections. Three cargoes of rails left Newport, Mon., for Liverpool 
this week, and a good consignment of tin-plates from the same 
port to the same destination. 

Blaenavon, Cyfarthfa, Rhymney, and Ebbw Vale are getting in 
large stocks of iron ore. There is good evidence of improvement 
also in the merchant bar trade. Twelve months ago the manager 
at Cyfarthfa virtually gave up the make, turning his attention to 
pig and tin bar, for which there was a good demand. Now mills 
and puddling- furnaces are in process of re-starting, and a good 
many additional hands will be employed. 

Most of the industries are flourishing. I am surprised that more 
coke ovens are not built. The demand for coke is greater than the 
supply. Prices rule firmly: furnace coke, 15s. 6d,; foundry, 17s. 6d 
Pitwood sells freely at 20s. 6d. to 21s. Prices are yy ye Tron 
ore is firm at 13s. 6d. to 13s, 9d. Patent fuel is at 6d., and 
the trade is improving. A good brand is being turned out for 
domestic use. 

The new year promises to open with encouraging activity in 
various districts. Messrs. Cory have purchased the Garth Merthyr 
Colliery in the Llynvi Valley. Powell Duffryn are sinking at New 
Tredegar, and definite news may be expected of progress in the 
Caerphilly Valley at Pwllypant. 

In entering upon the explosion season too much care cannot be 
enjoined. The week has been of the ‘‘murky” character asso- 
ciated with so many of the leading calamities; but so far, with the 
exception of a slight explosion in one of the tena pits, nothing 
of consequence has happened, In the neigh sys d coal-field of 
the Forest of Dean a manager and two men were killed a few days 


ago. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


In consideration of the time of the year, business in the iron 
branch may be called satisfactory. The tendency of the markets 
keeps firm, and the demand regular, and it is gratifying to note 
that the indications of improvement recorded last week, in respect 
of the Rhenish-Westphalian iron trade, have been partially realised, 
though there is as yet no sign of general buoyancy. The Silesian 
iron market continues very firm, that of raw iron being very brisk, 
for all the out-turn finds immediate sale, whether forge or foundry 
sorts; there is alike good demand for partly manufactured iron 





stances, of course, all the works and mills are well and regular| 

employed, and prices firm, with a rising tendency for next quarter's 
contracts. The steel works are receiving good orders for all kinds 
of railway material, and sales, both of iron and steel goods, are 
very satisfactory, for foreign orders are much more plentiful than 
last year was the case, as buyers seem now to have reconciled 
themselves to the enhanced duties. The list prices remain, for 
bars, M. 140 to 142°50; girders and sectional sorts, 160 to 165; and 
iron plates, 165 to 175 p.t. at works, Within the last year or so, 
the calamine mines have given out to such an extent, that many 
zinc smelting works have had to be abandoned. In 1882 there 
were 510 of the large double Silesian-system furnaces in fire, and 
in 1887 only 469. This is very important, because other zinc pro- 
ducing districts are in a similar position, while spelter for galvan- 
ising purposes alone is for ever on the increase. It is believed that 
this has been a main cause for forming the international conven- 
tion to regulate <a and prices, which a few days ago, at the 
meeting in Westphalia, was prolonged for a further three and a-half 


years. 

The Austrian iron trade is in a cheerful mood, because, for that 
country, some ney orders for rails have been given out, and the 
Chambers are likely to vote considerable sums for still larger 
quantities of railway material of all kinds, 

The Belgian iron market is in a more satisfactory condition, and 
former prices are being maintained. Luxemburg forge is noted 
45f.; ditto foundry, 49; and English, 50; bars, f.o.b., Antwerp, 
115; girder, ditto, ditto, 117°50; angles, ditto, ditto, 125; ships, 
ditto, ditto, 137°50; iron-plates, 150; steel, ditto, 170; and sheets, 
180 p.t. Pig iron is in good demand. The John Cockerill Com- 
pany, jointly with the French works Denain, Auzin, have secured 
an order for 12,000 tons of steel] rails for Porto-Rico, and the former 
one 2000 tons for Queensland. ‘The production of pig iron was in 
1887 755,781 tons, the average price of which was 45°09f.; bar iron 
was 534,056 tons, the average price 119°05; steel, 191,445 tons, 
average price 113°67 p.t. 

e French iron market has assumed a decidedly firmer and 
more cheerful tone, and as most of the important works in the 
Maubeuge district of the Nord have joined the new syndicate, it 
seems now to be organised on a foundation than formerly. 
One grand step has been accomplished, namely, that the La Villette 
rolling mills at Paris, which interfered with the Paris iron market 
to the extent of 12,000 t.—some say 20,000 t.-—of girders and other 
bar iron per annum, is to cease working, and probably be dis- 
mantled. The Paris sales bureau has been organised, and the 
minimum price of rolled iron fixed for the present at 135f. p.t. 

As above remarked, a very slight improvement is perceptible in 
the Rhenish-Westphalian iron trade. Ores are advancing, both 
for foreign sorts, Siegerland, Nassau, and the Minettes; the trade 
being exceedingly brisk, demand increasing, and prices very firm 
indeed, the last-named being quoted at M. 2°60 to 3°20 p.t. at 
Mirus, in Lorraine, while the other sorts are a shade dearer than 
last recorded, 

Pig iron has been stronger the last week or ten days ; spiegel is 
brisker in demand than last week, and the enhanced price of 
M. 54 p.t. for the 10 to 12 p.c. grade has been stiffly maintained 
and been paid. Forge pig is more called for, and in general the trade 
is more animated, as buyers are now coming forward again. 
Rhenish-Westpbalian best brands are M. 51; Siegerland, 48 to 
48°50 p.t. Foundry sorts go off in regular quantities at the old 

ices of 51 to 57, and the demand is a ; basic is in full request, 
but Bessemer just the reverse. be rolled iron branch has 
improved very slightly, but neither for inland or abroad is the 
demand to be called lively; indeed, it may be said to be dull in 
comparison to what it might be. 

In this country, no matter whether it is a Government or a 
private institution, the management never seems to be able to let 
well alone for any length of time, so now a fresh distribution of 
the districts, which each group of the wrought iron convention is 
to serve, has been created, as if it were not all the same, if they 
can only get rid of the iron made, which district sells this or 
sells that, as it all goes through one central office. It sure] 
must be accounted for, by so many officials being engaged, 
part of whom do not know how better to employ their 
time than by being fussy—a national trait—and inventing 
some useless new trifle every day to please their superiors. 
This is peculiarly the case in the Government establishments, as 
the post, telegraph, railway, justice, &c. The weather being mild 
girders are still in good request ; hovps are a losing speculation, 
and are likely to be so for some time to come, from all appearances; 
the competition is severe, and the production far beyond the needs 
of the country, while export is trifling; wire rods and drawn wire 
are in the same condition, so many mills have ceased rolling them 
and turned on to other kinds of manufacture; prices in 
both cases are more than usually depressed. Plates rather 
increase than diminish in demand, prices are paying, and 
the mills well employed, whilst sheets keep below in 
everything but price, which is held up by the convention. Whether 
this is politic, when the mills are all thirsting for work to go on 
with, seems questionable, especially as it is difficult to see where 
any rush is to come from lateron. They do not seem to be wanted 
in such large quantities, and where are they to be exported to 
beyond sea, against Ergland’s enormous shipments? The border- 
ing countries, except Russia and Switzerland, can make all they 
want themselves, leaving, perhaps, a few special sorts they still have 
to get from England. 

e steel works are now provided with orders for some months 
to come, and are in expectation of many more at the opening of 
the new year, chiefly for railway material of every kind, which 
naturally makes other branches of manufacture, as well as also the 
machine and constructive shops and foundries, very busy, so now 
they may be considered in a satisfactory condition at remunerative 
margins, while the wagon and carriage factories are almost over- 
Sestennl with work in hand, letting alone that in near prospect. 

The following are present list — per ton at works :—Merchant 
bars, M. 125 to 130; angleiron, 135; hoops, 125; iron boiler rye 
170 ; steel do, 145 and above; tank plates, 150; sheets, 148 to 
150; heavy rails, 120; light do, 110 to 115, wheels and axles, 
315 ; axles, 230 ; steel tires, 215 to 230. 

It is only a fortnight ago that it was noted in this place that six 
new steamers were in due course to start running direct from Ham- 
burgh to Calcutta. Now again it has to be recorded that the 
‘*German Steamship Company, Hansa,” of Bremen has just raised 
its capital by 34 million marks for the purchase of five new vessels, 
and with those it now sses is going to start a direct line from 
Bremen to Bombay and Calcutta on January Ist next. With the 
Eastern mail boats this will make at least eighteen large steamers 
running direct to the East. It is just possible homeward freight 
may be found, but where in the world is outward freight to come 
from to fill these vessels, even if they all take Antwerp en route ? 
One comfort is, some of the vessels are to be bought or ordered in 





he petition from the Westphalian colliery owners, mentioned a 
couple of weeks ago, for a reduction of M. 5 per ten-ton truck on 
the freight of to Hamburg, was handed over to a committee 
of the State Railroad Administration, which unanimously recom- 
mended the relief to be granted ; in — of this, however, the full 

has returned the document to the committee for reconsidera- 
tion and tponement, which may be taken as tantamount to 
shelving the petition, at any rate for some time to come, 
The 2000 colliers’ delegates assembled lately at Charleroi decreed 
a general strike all over Belgium. They demanded 30, while 5 p.c. 
advance was offered, Since then the w: question has degene- 
rated into anarchy, socialism, and republicanism, embellished by 
dynamite outrages, so its details have ceased to be of further 
interest to readers of THE ENGINEER. ‘The moulders’ strike con- 
tinues here in a languid fashion, and is not general, though it has 
eeere. There is any quantity of talk and writing, but little 
oing. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Nov, 28th, 

Spor uae quotations, 17°55, Exports for 
week, 476,429 lb.; since Jan. Ist, 32,579,481 lb., 
against 10,789,5761b. Exports of copper matte 
and ore, 1,590,881 1b.; for year, 4,784,768 lb., 
against 48,902,490lb. The American market is 
ignorant of any recent movement by the Copper 
Syndicate. Buyers and speculators are all at sea. 
The lead market is very firm under a steady 
demand for lead for the tirst quarter of next year. 
The tin market is quite active, particularly with 
reference to inquiries for future supplies, The 
iron market is dull, owing to the backwardness 
of large buyers to pay the high prices that are 
asked at present in eastern and western markets. 
Twenty-four new blast furnaces in the south will 
blow in this winter, all of them large and well 

yuipped t s who are short of iron are 
purchasing small lots from week to week. The 
tin market is without any particular activity. 
Spot lots are quoted at 22°50. 

Western Pennsylvania iron markets are more 
active, and many others. This is partly due to 
the placing of large orders for shipbuilding pur- 

. Quotations are low, and there is quite a 
spirit of competition among the makers of steel 
for the large orders, 

It is given out as the intended future policy 
of the incoming Administration to continue 
the naval policy of the present. Several 
additional war ships will very likely be ordered ; 
—_ them dynamite cruisers and vessels of 
special construction. It is also probable that 
some important coastwise defences will be autho- 
rised, and that some of the latest improvements 
in defensive warfare known among European 
nations will be adopted on this side. The Govern- 
ment is not at all apprehensive of entanglements 
that would lead to war; but public sentiment has 
reached a point when defences will be rendered 
necessary. 

A large amount of business is coming in sight 
from railroad companies, and engineering require- 
ments involved in the construction of tunnel work 
and heavy bridge work. The locomotive esta- 
blishments are picking up a good many large 
orders. One establishment in Philadelphia has 
booked an order for thirty locomotives to go to 





the Argentine Republic. There isa great demand 
for coke in all American markets, and prices, 
which have been advanced recently to 1°25 dols. 


at the ovens, will probably beadvanced to 1°50 dols. 
During the past week 60,000 tons of Southern 
iron were contracted for in the north-west. Mer- 
chant steel is very active, and some of the steel 
mills are engaging for additional and heavier 
machinery. A new railroad is to be built from 
Anniston, a leading city of Alabama, to Mont- 
gomery, Alabama, Another railroad is to be 
built in Georgia, a third in Arkansas, and several 
shorter roads have just been announced during 
the week, all of which will be in the market for 
rails during the next sixty days. The Grant 
Locomotive Works, of Patterson, New Jersey, is 
to establish a branch establishment, and Duluth, 
in the far North-West, is spoken of as a most 
desirable point. It is probable that the locomo- 
tive capacity of the country will be considerably 
increased during the next twelve months, and at 
least. one, and very probably two, works will be 
located in the south, 








NEW COMPANIES. 
a... following companies have just been regis- 


Bailey, Nokes, and Company, Limited. 

This company was registered on the 30th ult., 
with a capital of £100,000, in shares of £5 each, 
to acquire the business of the late William Nokes, 
as carried on at Chester-street, Aston, Birming- 
ham ; also the busi of iti fi 
turers, now carried on 7. Westley Richards and 
Co., Limited, at Ward End, Birmingham; and 
the business of shell and fuse manufacturers now 
carried on by Ticehurst, Tolley, and Co., Limited, 
at Weaman-street, Birmingham, The first sub- 
scribers are :— 





Shares. 
N. P. W. Brady, 10, Queen Anne’s-gardens, Bed- 
ford Park, W., lawstudent . .. .. .. .. 1 
P. C. Bunn, M.E., 18 and 19, Fenchurch-street, 
E.C., metallurgical chemist .. .. .. .. .. 1 
P. . 4, King William-street, E.C.., soli- 
Richard Pearson, M.E., 154, Gresham House, E.C. 1 
C. 8. Bailey, 20, Warwick-road, Upper Clapton, 
CMSs 40 os ke ee. 06% oe ae 1 
George E. Way, 18, Gascony-avenue, N.W., mer- 
chan 1 


R. Mackenzie, 6, Anglesea-road, Surbiton, 8.W., 
SOCOGREEE cc, 0s - 00. -90.-0s00- 00 06 ue 
There are not to be less than three nor more than 

seven directors of the company, and the first are 
to be appointed by the subscribers; qualification, 
£100 in the capital of the company. The direc- 
tors will be entitled to receive as remuneration 
the sum of £3 3s. each director, with an addi- 
tional £2 2s, for the chairman for each board 
meeting attendance, and a further sum of £250 
for each | per cent. dividend paid over 8 per cent. 
per annum, Each managing director will be 
entitled to the sum of 500 guineas per annum for 
his services, 





E. Barnett and Company, Limited, 


This is the conversion to a company of the 
business of peaeeet engineers, smiths, metal 
workers, bellhangers, &c., carried on by E. 
Barnett and Co., at 62, Guildford-road, Green- 
wich, It was registered on the 4th inst., with a 
capital of £2500, in £1 shares. The subscribers 
are :— 


Walter Phillips, 108, Fenchurch-street, engineer 
G. Cordwell, 30a, M te-street, solicitor... .. 
KE. Barnett, 81, Royal-hill, Greenwich, engineer... 
M. H a N.W., accountant 
P. Gardiner, 6, Great St. Helen's .. .. .. «. 
M. Withall, 8, West Grove-terrace, Greenwich, 


DEN Ss: be. 0457) dhovees sésniwe ys 
W. Reid, 45, Fenchurch-street, machinery agent 
The number of directors is not to be less than 


two, nor more than five, the first to be appointed 
b; the subscribers; qualification, 100 fully-paid 


a et tt tt 





shares; remuneration, £150 per annum, to be 
divided as they may determine. Registered 
office, 108, Fenchurch-street, 





Morris Tube, Ammunition, and Safety Range 
Company, Limited. 

This is a reconstruction of the company of the 
same name now in course of liquidation. It was 
registered on the 3rd inst., with a capital of 
£30,250, divided into 20,000 ordinary shares of 
£1 10s, each, and 250 founders’ shares of £1 each, 
The subscribers are :— 


Shares. 
*The Earl of Denbigh, Lutterworth .. .. .. 1 
*Lieutenant-General Sir J. Stukes, K.C.B., Hay- 
SOO MEONOEN de. od! oc! ewlied perish. ae 
*G. W. M. Batten, 3, Ralston-street, Tedworth- 
ee eee ae ee ee ee 
R. Morris, 11, Haymarket, engineer .. .. .. 
a “ Lewin, 62, Old Broad-street, exchange 
aa) a) a eS ae) ry Coe 
a Ts Chick, 62, Old Broad-street, exchange 
RE ear ae ee 
W. H. Bishop, 1, Royal Exchange-buildings, 
@bocbnolter oe ss) 06) oe 08 (oa! Se! ew de 
The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
scribers denoted by an asterisk, and Major- 
General: W. H. Wardell; qualification, £250 in 
shares or stock. The remuneration of the direc- 
tors, other than the managing directors, is to be 
£1100 per annum, 


ed 


Province of Huelva Minerals Railway Company, 
Limited. 

This company was registered on the 4th inst., 
with a capital of £100,000, in £10 shares, to con- 
struct, equip, and work a line of railroad and 
rope tramway, from the mines of Cabezas del 
Pasto, in the province of Huelva, Spain, to a suit- 
able shipping place on the Guadiana River. The 
subscribers are :-— 


8 
Henry Chapman, Court Hill, Lewisham, short- 
ees oe 
Cc. = ee, 15, Somerleyton-road, Brixton, 
cler’ ol. shes AWWE? GWT toe cowl Aware ed sd 
R. C. Carran, Kingston-road, Leatherhead .. 
C. Russell, 247, Coldharbour-lane, 8.W... ..  .. 
E. F. Marsden, 16, Penfold-street, Camberwell .. 
Commander aooe Garnier, R.N., 17, Observa- 
tory-avenue, Kensington Siive Mdehiees oe 
W. W. Wills, 146, Finborough-road,S,W. .. .. 


Most of the articles of Table A are adopted. 


ee ee 





Douse’s Patent Fire Check Company, Limited. 


This company was registered on the 7th inst., 
with a capital of £100,000, divided into 85,000 
preferred shares, and 15,000 deferred shares of 
£1 each, to acquire the letters patent granted to 
Thomas Ralph Douse for the manufacture of fire 
checks and apparatus, and machinery therefor; 
to carry on business as a manufacturer and vendor 
of fire checks, and all material and apparatus 
necessary for making the same. The first sub- 
scribers are :— 


1 


et 


T. R. Douse, Chatham, manufacturer .. .. .. 
George Pepper, Chatham, chartered accountant. . 
B. K. , 32, Bedford-place, Russell-square, 
EE 6) de, on, 00%. Sie epee ilen 
R. H. B. Wilson, Fritton, Norfolk, solicitor 
H. J. Welch, 30, Stamford-street, 8.E., clerk .. 
J eee M.E., 10, Credon-road, Rotherhithe, 
H. Baines, 97, Harbut-road, Clapham Junction, 
8.W., electrician ~~ ws Ge” ae we eee 
There are not to be less than three nor more 
than eight directors, and the first are to be 
appointed by the subscribers; qualification, 100 
shares in the capital of the company. The remu- 
neration to the directors is to be the sum of £500 
per annum, or such larger sum as shall be equal 
to £100 for every 1 per cent. dividend over 15 per 
cent. per annum, but such remuneration is not to 
ex £1000 per annum. Registered office, 11, 
Gresham-street. 





Anglo-Italian Exploring Association, Limited, 


This company was registered on the 7th inst., 
with a capital of £10,000, divided into 100 shares 
of £100 each, to search for, prospect. examine, 
and explore countries, districts and places in all 
parts of the world, for mines, and to acquire 
grants, concessions, contracts, &c., for building 
and constructing all kinds of public works. The 
first subscribers are :— 


Shares. 
E. J Griffith, Silverdale, Sydenham, 8. F., clerk.. 


1 

KE. Pryer, Argyll Lodge, New Barnet, clerk.. 1 

J. Draper, 151, Shooter's-hill-road 8.K., clerk 1 
M. Nichol, 34, Hazelville-road, Hornsey-lane, N , 

le ee er ee ee 1 

H. Mayo, Flumstead-end, Cheshunt .. .. .. 1 
“= Janion, 2, Dartmouth-hill, Blackheath, 
H. E. Barber, Elmfield, Lancaster-road, South 

Norwood, S.B., clerk .. 2. «co 1 


Most of the articles of table A of the Companies 
Act, 1862, appiy. Registered office, 14, George- 
street, Mansion House, 





Aquaphone Syndicate, Limited. 


This syndicate was registered on the 7th inst., 
with a capital of £70,000, in shares of £1 each, 
to pee ag and work the patents belonging to 
Melville Thompson Neale and Jobn Henry Small- 
page, relating to means and apparatus for sig- 
nalling during fog or hazy weather at sea, and 
ome ae also for general signalling purposes. 
(A.D. 1888, No, 2115.) The first subscribers 
are :— 


S} 

M. T. Neale, 92, Loughborough-road, Brixton, 
Se ORO eT Be ae aa 
J. H. Sti 41, Maddox-street, W., shipping 
GE Minette TE Sa. Sena choke 
R. Boyle, 9, St. John’s Villas, New Southgate, 
a ee See sauce 

C. Daniel, C.E., 3, Victoria-street, Westminster. . 
E. W. Walker, 69, Chancery-lane, W.C., manager 
of a limited company be es) kg, BRO Sen da 
©. P. Newsbury, 28, Carlton-road, N.W., mecha- 
Se ise ad bas) 3c sc oe cart oe 
W. Walker, 5, Abercorn-place, Maida Vale, W., 
Re Eee eee ee 

_ Registered without special articles of associa- 
tion. An agreement of the 8th inst. regulates 


— Oe 








THE PATENT JOURNAL. 
Condensed from the gr et 2 the Commissioners of 


Application for Letters Patent. 


*,* When patents have been “cummunicated” the 
name and address of the communicating party are 
printed in italics, 
80th November, 1888. 

17,484. Copyinc Presses, W. H. R. Kelly, London. 
17,485. PortaBLe Stack Pipe, W. we Landport, 
F, Munford and W. H. Peach, Buckland. : 
7,436. VeLocipep—E Horses, W. Reynolds, jun., 


mdon. 

17,487. Axtes for Rartway Carriages, A. T. Allen 
and J. C. Bayley, Sheffield. 

17,488. Frame for Bicycues, J. M, and E. H. Coleman, 
Wolverhampton. 

17,439. Sprine Cup, J. Macnaughton, Edinburgh. 
17,440. SypHon FLusHinc Cisterns, K, Wasdell, Bir- 


nade Morpants and Fixing Acents for use in 
Dyeixe, E. Bentz and G. J. Newman, jun., Man- 
chester. 

17,442. Dress Preservers, P. P. Guillaume, London. 

17,443, VeLocipepes, J. T. Moore, Macclesfield. 

17,444. Fire-Licuter, G. R. Blake, Crewkerne. 

17,445. Nut and Sprino, W. T. Fitzgerald, Bristol. 

17,446. WeaTuerR Bars for Doorsters, G. Humphrey, 
Sheffield. 

17,447. Cyanocen Compounps, T. Parker and A. E. 
Robinson, Manchester. 

17,448. CHoosinc Partners for AMUSEMENTS, J. and 
C. B. Gibson, Edinburgh. 

17,449. Locomotive Enorves, J. Blake, Manchester. 

17,450, Recovery of Zixc from its Ores, C, A. Burg- 
hardt, Manchester. 


17,451. 

adia, 

17,452. Buixp-corp Hoiper, F. W. Jones and A. 
Thomas, Cardiff. 

17,453. Boots and Ssoxs, A. Allebone. Northampton. 

17,454. Dressinc Minera Ones, G. M. Edwai and 
W. J. Griffiths, London. 

17,455. Water Apparatus, J. Winterflood, London. 

17,456. TREATMENT of ExpLosives, W. R. Hodgkinson, 


mdon. 

17,457. Soap and Sponce Tray, H. H. Oakes, London. 

17,458. SHuTTLe Guarps for Looms, W. Fison and A. 
C. Boothman, Bradford. 

17,459. SaLt-cakeE Pots, J. Cliff and Sons, London. 

17,460. Securinc Door Kyoss to Spinpies, E. Part- 
ridge, London. 

17,461. Bracket and Corp Hotpers for Wixpow 
Buixps, G. Furness, London. 

17,462. Drivinc Cuatrns for VeLocirepEs, C. H. Bramp- 
ton, Birmingham. 

17,463. CanDLesticks, R. Temperley, London. 

17,464. Brake, J. H. Shorrock, London. 

17,465. Decoration of Caces, A. Lawrie and C. T. 
Bisho: , London. 

17,466. MeasuRine the Diameter of Casks, G. D. Ham, 
London. 

17,467. Screw Drivers, F. Chantrell, J. H. and P. H. 
Sternbergh, London. 

17,468. BoiLers, A. Lundberg, Northfieet. 

17,469. Automatic Fitter, F. M. Dixon, London. 

17,470. CLosinc Devices for Jars, &., A. J. Boult.— 
(A. Pretzsch, Germany.) 

17,471. Rotter Mitts, G. C. Dymond.—(J. A. 
McAnulty, United States.) 

17,472. DeTrermininc LenctH of WALKING-STICKS, J. 
W. Anderson, London. 

17,473. Packetino or Bunpiinc Exvetores, O. Stuart, 


VentiLators, St. J. V. Day.—(P. &. Swan, 


verpool. 
17,474. Sacks and similar Recerracves, F. A. y Portillo, 
London. 
17,475. CHurnixa or Acitatinc Svusstaxces, M. 
ve \ 
17,476. Coatixa Metats with A.toys, W. Charnock, 
Liverpool 
17,477. Recertacues or Hovpers for Soar, J. H. Drink- 
ill, Manchester. 
17 pond SoLeinc and Heewine Boots, &c., J. Caillet, 
ndon. 
17,479. Erectric Switcues, F. B. Nicholson and E. J. 
Jennings, London. 
17,480. Supptyinc Exaines with Water, J. A. F. 
Ages, London. 
1 


481, ManuracturRE of Boots and Suots, J. H. Radey, 
London. 

17,482. StaPLes used in Maxine Boots, J. H. Radey, 
mdon. 

AS. anne Stapies in Leatuer, J. H. Radey, 
ndon. 


17,484. VeLocirepes, T. R. D. Bingham, London. 
my re ManvractureE of Wire Stapies, J. H. Radey, 


on. 
17,486. Extractinc Metats from Ores, J. Woolford, 
London. 
17,487. Hanpves of Warps, &c., W. Matthews, London. 
a yen™ ApJuSTABLE Stoot, E. Power and — Ellis, 
mdon. 
17,489. Evecrric Batrerigs, L. Fouque, London. 
17,490. PeramBucators, J. C. Kerry, London. 
17,491. Savine Lire from Fire in Houses, W. Ell- 
wood, London. 
17,492. Sarery Key for Watcues, F. B. Hill and J. T. 
erry, London. 
17,498. Reriecrors, 8. Waters and J. G. Lorrain, 


on. 
17,494. Propucina Giass Tastets, &c., C. J. Butler, 
ndaon 
lst December, 1888. 

17,495. INcomBusTIBLE Roor, J. Dinsmore, Ballymena. 

17,496. Looms, B. Whitehead, Batley. 

17,497. Fevtine Siiprers, T. M. Cockroft, Sheffield. 

17,498. AzRaTING Water, D. H. Shuttleworth-Brown 
and F. L. Rawson, London. 

17,499. ReversipsLte Lape, Honper, G. Bloxham, 
Bletchley. 

17,500. Maxine CLotHs known as Corps, C. H. Roth- 
well, Manchester. 

17,501. AUTOMATICALLY DiscHARGING Guns, J. A. Rowe, 
North Shields. 

17,502. TeLescorpinc Hanpue for Doors, 8. and W. E. 
Fisher, London. 

17,503. PottsHine Gass, J. Cadbury, Birmingham. 

17,504. Manuracture of Rucs and Mats, W. M. Black, 

Ww. 

17,505. Constructive Matrriat of Tuyere Corts, T. 
G. Barlow-Massicks, Middlesbrough. 

17,506, Watcues, W. Williams, Radcliffe. 

17,507. Matcs-Box, &c., A. Jezzi, London. 

17,508. Reta, Suppty of Matcues, &c., J. Alley, 
London. 

ne. A Squeeces, D, H. Shuttleworth-Brown, South 


on. 
17,510. Timz Recorpers, G. C. Dymond.—(W. Le G. 


undy, -——. 

17,511. Insutators for TeLEGRaPH Wirgs, J. T. Green- 
wood, Liverpool. 

17,512. Streerinae Gear, A. Fisher, jun., and R. 
Richardson, Glasgow. 

17,513, Fork Guarps, H. C. Morton, Sheffield. 

17,514. Repucine Supstances, H. F. Rushton and H. 
M. Kettlewell, Liverpool. 

17,515. CompineD Brace.et and Purse, E. J. Trevitt, 
Birmingham. 

17,516. Gas Lamps, H. Rey, London. 

17,517. Apparatus for Maxktna Gas, F. J. Jones, 


17,518. "STONE-BREAKING Macuines, 8. Mason, Leices- 
r. 
17,519. TextTiLe Macuinery, E. Ashworth, Manches- 
te 


r. 
17,520. Matrresszs, &c., I. Chorlton and G. L. Scott, 
anchester. 





the purchase, the deration being £ cash, 
and 64,000 fully-paid shares. 


17,521. MEANS for MANUFACTURING Crucisies, E. J. T. 
‘by, London. 


17,522. Expanpine or TeLescorr Tases, K. Kirchgra 
r, London. 

17,523. Oreninc and CLosine AlR-TIGHT Jars, F. 8. 
Balls, Cambridge. 

17,524. REAR-WHEEL Brake for Bicycues, J. A. Hems, 


on. 
17,525. VenTiLaTIonN of Drains, B. R. Phillipson 
Dublin. 


17,526. Lamps, J. H. Loch, London. 

17,527, Paper Buixvers, J. Haywood, Barnsley. 

17,528. Recoverinc Sutpnur from SvuLPHURETTED 
Hyprocen, J. Barrow, London. 

17,529. WHEELED Venicies, W. J. Lloyd and W. Priest, 


London. 
17,530. Jacquarp Apparatus, H. Miillers and A. 
Spindler, Manchester. 
17,581. Preszrvinc Foop in Tin Boxes, E. Acres 


London. 

17,532. Screw for Fastenrne Box Lips, G. Bloxham, 

Bletchley. 

17,533. ADVERTISING Recertactes for Matcues, E. E, 

. Bowling, London. 

17,584. OnnamMENTAL ARticies, C. Brierley and W. H. 
M. Brogden, Rochdale. 

17,535. Exectric Apparatus for Domestic Use, L. M. 

is, London. 

17,536. AxLE-BoxEs, J. Donnelly, W. McLaren, and A. 

Trask, London. 


17,587. Ceiis for Szconpary Batteries, M. Bailey 
and J. Warner, London. 
af om Gas-HOLDER Construction, F. Weck, Birming- 


m. 

17,539. Tumpier Soap Stanp, R. F. Walker, Limerick. 

17,540. Recou. Brakes for Guys, E. Skoda, London. 

17,541. Frat Evaporatine Pans for TREATING SALT, 
M. and H. Flaschendriiger, London. 

17,542. Currine Boiter Tuses, A. Kellar, London. 

17,543. Faciuiratine the Startinc and Sruprine of 
Tramcars, H. de Marneffe, London. 

17,544. Mecuanism for Dyzinc Corron, G. Young, 
London. 

17,545. Hermeticatty Ciosine the Oririces of Pipxs, 
8. Jennings, London. 

17,546. ConTROLLING Winp in Orcans, J. J. Walker, 


ndon. 
17,547. Draw-stor, &c., for Orcans, J. J. Walker, 

London. 
ms °° Fixine of Biinps to Roiiers, F. Shafer, 


mdon. 

17,549. Maxine Vinecar, E. Barbe, London.—({Date 
applied for under Section 103 of the Patents, &c., 
en ist June, 1888, being date of application in 


rance. 

17,550. — for Feepinc Horses, W. B. Ihne, 
Live Ne 

17,551. Batcu Rouier, 8. Brooks, London. 

17,552. Hay, &c., Forks, J. C. Bell, Sheffield. 

17,553. SprkaL Epees for Suzarinc Macaines, H. 
Smith, Sheffield. 

17,554. Potish for Furniture, &c, M. A. Harrach 


mdon. 
17,555. Boots and Sxoers, W. T. Rowley, London. 
se per Cottak for Horses, &c., C. J. M. Gardner, 
mdon. 
17,557, Marine Borer, G. Kingdon, London. 
17,558. Faciuitatinc Smokine of Tosacco, J. H. 
Fawkes, London. 
17,559. Cos Reveasep Case for Opera Guasses, F. 
Villiers-Stead and E. R. Hedgman, London. 
17,560. Sarety SiowaLuine Lock, 6. A. de A. Basto, 
London. 
17,561. AUTOMATIC QUICK-FIRING Guns, E. V, Skoda, 


mdon. 

17,562. Propuctne Gas from Liquip Hyprocarsor, 
De W. Stearns, London. 

17,563. FirE-proor Fioors, W. Lindsay, London. 

17,564. Evaporatine Bring, &c., Sir L. Bell, Bart., 
London. 

17,565. Crzanina Comss, B. Rietsche and A. Kaiser, 
London. 

17,566. Brusazs, K. Burgdorf, London, 

17,567. Extractinc Liquip from Csemicats, W. 

zius, London. 

17,568. MuttipLe Evecrric Circuits, Lawrence, Paris, 
and Scott, and R. Lawrence, London. 

17,569. GeneraTina Carsonic Acip Gas, F. Foster 
London. 


3rd December, 1888. 
17,570. Strpme-sash Winpows, J. Carpenter, Wim- 


on. 
17,571. DeracHaBLE or FatsE Curr, T. O. Jacobsen, 


ndon. 
17,572. CounTerpPolse for WeicHinec Macurnes, R. and 
Watson, Bristol. 
17,573. Mecuanicat Stoxers for Furnaces, J. Proctor 
Manchester. 
17,574. Conversion of Jute TextiLes, H. Sauvage, 


ndee. 

17,575, Tga-pots, G. A. Poole, Doncaster. 

17,576. GLoves, A. Gnauck, London. 

17,577. Puncuinc Tickets, W. H. Bailey and J 
O'Neill, Manchester. 

17,578. Taps, Cocks, or VaLvss, 8, A.de Normanville, 
Liverpool. 

17,579. Fastenines of Buttons, &c., H. J. Luckock, 
King's Heath. 

17,580. Fire-arms, A, Lindner, London. 

17,581. UNINFLAMMABLE Paper, A. Johnston and C. G. 
Hayward, Ipswich. 

17,582. Siiver Guipes, G. Hurst and 8. Fawcett, 


alifax. 

a Movtprnc Buocks of Coat Dust, &c., J. F. M. 

‘ollock, 8. 

17.584. Wire Matrresses, —. Waterhouse and —. 
Blantern, Birmingham. 

17,585. RoTaTIVe-FRICTION Brake System, A. C. T. 
Bautain, London. 

17,586. Batt Beartncs for CARRIAGE AX.Es, R. 
Liebscher and H. Kunath, Berlin. 

17,587. PicrortaL KINDERGARTEN Pay Batt, T. 
Hadley and W. Parkes, Oldbury. 

17,588. Boxes for Houpinc Biackrna Pastes, E. 
an P. Godrich, Birmingham. 

17,589. Lenses, J. Walsh, London. 

17,590. Carrymna and Separatinc the Pcates of 
SeconpakRy Batteries, H. P. Holt, Manchester. 

17,591. a Empioyes against Accipents, J 

ogg; 4 

17,592. Pua@nix CoLLapsiBLeE Bonnet, R. E. A. Fen- 
wick, London. 

17,593. Uritisation of the Force of Sza Waves, A. 
Layer, Liverpool. 

so" Rotier Burxps, W. Benn and R. Capstick, 
London. 


ndon. 
17,595. Ririrne and Bore of RirLep SMALL-ARMS, &c., 
W. J. Jeffery, London. 
17,596. TrpaL Tue, B. S. Weston, London. 
17,597. Lirts and Hoists, H, C, Walker and R. Carey, 
London. 
17,598. REPEATING Fire-arms, G. F, Bourrelly, London. 
17,599. Cuatn Suackes, R. J. Rae, London. 
17,600. Securine the Lace Fraps of Boots and Sxogs, 
J. J. Joynes, London, 
17,601. ELecrricat Betis, H. W. Handcock, London. 
17,602. Crosrne the Lips of Boxes, T. and W. Mac- 
donald, London. 
17,603. PropeELLiIne Boats, G. C. Dymond.—(M. J. J. 
Reeche, Germany.) 
17,604. Destroyine Insects, W. Harlow, Chelsfield. 
17,605. DampeNinG the Air, E, Ackermann and J. 
Kiefer, London. 
7,606. Woop Excrescences, E. Golonya and C. L. 
Roope, London. 
17,607. Warmina Rooms, H. T. Fenton, London. 
17,608. REGISTERING Vores, V. Albert, London. 
17,609. PReveNTING Stoppaces in Gas Prrss, J. Brown, 


on. 
17,610. Reguiatine the SuppLy of Steam to Excines, 
. Tully, London. 


17,611. Hypravtic and other ELevators, V. Petherick, 





mdon, 
17,612. Szwerace, U. A. Smith, London. 
17,613. Gas, F. J. Jones and L, C, Alexander, Lordon, 
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7,61 . Seraratine Metats from Orss, B. J. B. Mills. 
T. A. Edison, United States.) 
mae Carraipes Casss, B. Childs and T. B. Burns, 


17,616. a Banpaas, F. Sheridan, London. 

17.617. Propuctiow of Forced Draveut in FuRNAcEs, 
A. McInnes, Glasgow. 

17,618. Jacks, W. C. Burton, Rochdale. 

17,619. EvecrricaL MEASURING Instrument, B. M. 
Drake and J. M. Gorham, London. 

17,620. Cottectine Lats of VENETIAN Biinps, W. P. 
C. Everden and E. Taylor, London. 

17, -. CaMPHENE and BoRNEOL Soaps, J. Baxeres, 

ndon. 

17,622. Knrrrep Bopy Garments, A. Perkins and J. 8. 
Anderson, London. 

17,623. Urivisinc Fivx Skrmines from GALVANISING 
Worxs, H. J. Kirkman, London. 

17,624. Pranorortes, A. G. Browne, London. 

17,625. Friction Brake for Winp.assss, T. G. Stevens, 
London. 

17,626. Priverisinc Apparatos, E. Burton, London. 

17,627. Dentat Anopynes, R. I. Hunter, London. 

17,628. Extractinc O1 from and CLeaninae Corron 
Waste, W. Michell and S. Picard, London. 

7,629. Taxinc Prorocrapnic Pictures, E. Edwards. 
—{L. Ducos-Duhauron, France.) 

17.080. Brrxaina into Action two or more CARBON 
Parrs in Etecrric Arc Lamps, 8. Mathias and 
Boveroulle, London. 

17,631. Nirro-GLYCERINE and Dynamite, H. R. von 
bam men, London. 

7,682. Houpixc Regis of Corroy during UnwINpDINe, 
se E. Salt, London. 

17,633. “Toys, C. H. Webb, London. 

17,634. Onpnance, W. Anderson, London. 

17,635. Borries, &c., W. W. Macvay and R. Sykes, 


on. 

17,636. Cuarrs for Ratmway Crossines, C. W. E. 
Marsh, London. 

4th December, 1888. 

17,637. Srrars for Boxes, H. J. Allison.—( Boss Steel 
Box Band Company, United States.) 

17,688. Inox, G. G. Mullins, London. 

17,639. Auromatic Stop-motion for Looms, J. Vicker- 

man, Leeds. 

17,640. SHarr ArtacnMeNts for VEHICLES, R. Sproul, 

Birming! 


17,641. Gormue anc Dressmnc Stone, &c., J. Ogg, 
Aberdeen. 

17,642. Pri«ary Gatvanic Batteries, J. Moseley, 
Manchester. 

17,643. Prezs used for Heatinc Siztnc, T. Winter, 
Halifax. 

17,644. Faprics used in Makrnc GARMENTS, J. Redman, 
Halifax. 


17,645. Evecrro-morors, S. C. C. Currie, Birmingham. 

17,646. Sutxy Harrow, W. Hewitt, London, Canada. 

17,647. Warer-cauces for Srzam Bor.ers, R. Brown, 
Newcastle-on- -Tyne. 

17,648. CoxTROLLIxa the Suprity of Gas, F. Lowe, 


17,649. INSERTING ArtiriciaL Tern, J. H. Gartrell, 
Penzance. 

17,650. Fe.ioz for WaeEets, A. ——. London. 

17,651. TaRasHmsc Corn by Hann, W. Bouttel, Long 
Melford. 

17,652. Scournrnc Macurnss, J. Read, Leicester. 

7. Cuancinc Damask Patrerns, W. Armstrong, 


17,654. GuLLey for Street Purposes, &c., A. Green, 

Hounslow. 

17,655. Sprxes in Horsesnoss, J. J. King and J. Bird, 
Wolk Iverhampton. 

17,656. Extension Stanparps for Lamps, J. Hinks, 


m. 
= Om-cans for Lusricatinc Purposes, J. Kaye, 


17,658. Manuracrure of Meratiic Tuses, F. D. 
Everitt, London. 
17,659. Apparatus for CarpurriTmnc Coat Gas, H. 


er, y. 

17,660. Constructive Sprixe Guns, E. P. Timmins, 

i = aad of Smoxe and Sme us, G. E. Davis, 
anchi 


662. lll for Sprarine Liquins, G. E. Davis, 
anchester. 
17,663. Opewinc Exve ores, C. C. Keech and W. H. 
eazteld, Peterborough. 
7,664. Furnaces for Evaporatina Liquips, G. E. 
is Manchester. 
17,665. ~ ‘panama for Ciearinc Drarns, J. Lauder, 


17,666. Trap Levers of TwisTINc FRAMES, 
Howson, B. Smith, H. Holden, and J. baldwin 
Bradford. 

17,667. Protectors for Tors of Boots, &c., J. Ingle, 
Barnsl: 


ey. 

17,668. Toy Steam Enorxes or Motors, F. Jewell, 
mdon. 

ee Boxes, E. Walker and J. Connolly, 


17. eal oe for Transmitrinc Power, G. Barker, 


17, er, Teriawuars tog Mimiva Purposes, R. Hundleby, 
Sheffield. 
17,672. pepenatage of Birp-caces, &c., T. Kendrick, 
am. 


17,678. Parer Makin 
Colinton. 
— 4 ANTI-PERSPIBATION Pap for Hats, A. Sperk, 


17,675. eine T. C. J. Thomas, joniee. 
17) _ Sprinc Martrresses, F. Mottershall, Man- 


16r7. FRETWORK Macnine, J. Charles, London. 
17, “eg Looms for Weavinc TurtTep Fasrics, W. Adam, 


17,679. _ Compounns, A. J. Boult.—(W. Kiel, 
United States.) 

17,680. Razors, W. J. Hervey, Liv L. 

17; 681. Frre-escare, C, Brawn, Lo anion. 

17, 682. Spittoons, A. Bratt, London. 

17, 683. Not-Locks, J. D. Cleek, London. 

17,684. — SPEED CouNTER pose RecistTer, A. 


Macurnes, J. Stewart, 


17,685. ‘ioe’ Pate, R. Jordan.—(M. J. 0’Farrell, 
‘Australia ia.) 
17, ee ieee on Curt Parers, E. E. L. Bowling, 
mdon. 


17,687. Distnrecrators, J. H. Hardy, Liverpool. 

17) 688. ELectric Rartways, 8. H. Short, London. 

17,689. Fastentnc Vatances, E. Spinney, Bourne- 
mouth. 

17,690. Winpasses, P. Furne, London. 

17, 691. > Sane &c., O. Imray.—{J. R. France, United 


States.) 
17,€92. CeLtuLoip Compounns, 0. Imray. — (J. R. 
France, United States.) 
17,693. , WATRRPROOY, &c., Materiat, R. W. Fursten- 
on 
17, 004. on Batrerigs, H. I. Harris and J. Garford, 


17, 095. Sensrenie Sicnatiina, F. Stitzel and C, 
_Weindel, 1, London. 

17,696, WATER Motors, H. A. Strong, London. 

17 "607. Lamp Curmneys, H. H. Lake.—{J. Raddin, 
Ur ‘nited States.) 

17,698. Metatiic Rop Packine, T. Falk, London. 

17, 699. WooL-BURRING MAcuINEs, H. H. Lake. —-{A. A. 
Pope and F. R. _— ge Pot States.) 


17,700. Pens, T. M. on. 
[. H. , oa —-(D. Heald and C. 


17, "701. ScHooL ay | 
#. French, +" States.) 
P. Samhammer, London. 
17, 703. SrcuRixe Tips to Bittiarp Cvzs, D. Evans, 


17,702. Do.ts, 

17,704. Lecomettts and other Bou C. 8. Smith 
and G. H. Davis, London. — 

17,705. Sap BRAKE, M. P. "tien: London. 


17,706. TREATMENT of W. 
“aay TeatuerR Waste, A. A. Blandy, 





17,707. De.ivertne ArtIcLEs, P. Simons, London. 

17,708. CHALK-HO! . 5 

17,709. Sprrav Sprinas, J. A. Coultas, London. 

17,710. Preparing Patterns for Tracine on Fasrics, 
‘AM. Baker, London. 

17,711. Ascertarsinc the Deviation of a Surp's 
Covurss, W. J. Reynolds, London. 

a CoIN-FREED Mecnuanism, J. Garrud and W. 


w on. 
17,718. Printisc and Currtine Lasexs, B. Bloom and 
D. Fish’ » London. 
—, GLoveR Grip-nock System, T. R. Glover, 
ndon. 


5th December, 1 
17,715. caw -Box Sranp, G. ee Lutticke, West 
Brighto 


17,716. Fosuwenso Fittines for Insertinc Music, H. 
son, London. 
17,717. Steam Borers, J. Willis, Sheffield. 
17,718. Erecrric Cut-ovrs, T. Parker and E. 8. G. 
Manchester. 
17,719. PHospHorvs, T. Parker and A. E. Robinson, 
anchester. 
ieephy, Tipe and Reapinc Macuines, P. and T. 
y, Tipperary. 
17,721. Rint Doce Suretps, O. J. Levinstein.—(J. 
Lev instein, Prussia.) 
17,722. Fotpinc Car, &c., T. Presland, London. 
17,723. Raistnc Heaps of Cuarrs, &e. , E. Spinney, 
Bournemouth. 
17,724. Coruiss VaLve Gears, R. Hargraves, London. 
— Cork Woop Pappte Rarr, 8. Irvine and Sons, 


fast. 
17,726. Packxrne for Sturrinc Boxes, E. A. Slade, 
South Shields. 
17,727. Merat Canpuesticks, W. H., W. H., and B. H. 
Jones, Wolverhampton. 
17,728. CLeanineo Ports, F. G. Wright, London. 
17, "729. SAUSAGE FILLING Macuines, R. H.and J. F. 
w, Manchester. 
17, 730. PROPELLERS, C. W. Crossley, London. 
17,731. Asx Pits, J. E, Aykroyd, Bradford. 
— BREECH-LOaDING Guns, W. P. Jones, Birming- 


17,733. Woopen Matrress Frame, J. H. Moorhouse, 
Manchester. 
7,734. Reexine, T. Rivett, Manchester. 
17,735. Tospacco Press, A. Dewsnap, Manchester. 
17,736. Exmavustine, &c., Arr, J, Howarth, Man- 


ester. 

17,737. Forcmnc Presses, H. Berry and H. Schlund, 
mdon. 

17,738. pease of Fven, J. A. Yeadon and R. Middle- 


17,739. Locx, H. Marx-Cornelius, London. 

17,740. GLass Curtrer, W. Timms, Darlington. 

17,741. Locks, J. Wroe, Manchester. 

17,742. STRETCHING TROUSERS, J. Mackenzie and W. 
‘armstrong, escliffe. 

17,743. Lowgrinc Carriage Winpows, R. Hyde, 
Sheffield. 

17,744. Steam Traps, W. Brierley.—( ¥. Wilson and J. 
Sparrow, Quebec.) 

17,745. Perroratep Coat Economtser, W. Barker, 


ax. 
17,746. Etecrrican Firtincs, &c., W. H. Sturge, 
Birmingham. 


17,747. Drawinc Corks, W. W. Seymour.—(C. £. 
Seymour, Canada.) 

17,748. Sworp Baronets, J. F. Latham and R. 
Kirschbaum, London. 

17,749. Heatisc Apparatus for Buiipines, J. F. 
Reyner, Nottingham. 

1. VENTILATED WATERPROOF Boots, R. Slazenger, 


ion. 
17,751. Screens for Frre-praces, C. P. Sutcliffe, 
on. 
17,752. SypHon Fioorn Ventitator, W. Millar, Moun- 
17,753. FASTENING for Packinc Casss, A. 8. Albert, 
London. 
en = poe Gear, R. L. Johnson and A. Boots, 
ni! 


17,755. mat oe the Escare of Or from Lamps, 
ders, London. 
17,756. © ComBIneD Paper and Pencit, H. 8. Paget, 


17,757. Catoric Enorxe, C. Wells, London. 
17, 758. Boxes or Cases, W. Dickson, London. 
17,750. Baskets for Exciostne Goons, W. Dickson, 
mdon. 
17,760. Buiiets for Frre-arms, H. F. Clark, London. 
17,761. Reversiste Rotary Enotes, F. R. Martin, 
London. 
17,762. ComprnaTion BiLtiarp Rest, W. Wheat and E. 
Hazelhurst, Oldham. 
17,763. Hotpers for Memoranpum TaB.ets, J. A. 
wse, London. 
17,764, Buryinc Pant on Grass Guiopes, W. Gibbs, 


on. 
17,765. Exxcrrica, Raitway Sicrais, W. Markby, 
mdon. 
17,766. Manuracture of Paper, W. H. Caldwell, 
London. 
go Burrixc Apparatus, G. Westinghouse, jun., 
mdon. 
— Vevocirepes, R. Perkins and J. H. Woodley, 


mdon. 

17,769. Prretinc Macurnes, E. Edwards.—(A. Burthez, 
France.) 

17,770. Fiasu Sicgnariinc, N. W. Wallace.—(P. Scott, 
Malta.) 

a poe Boxes, M. Newikluf and A. Bergl, 


17,772. ExpLosive SHexs, W. 8. Simpson, London. 
— METALLISING InpIA-RUBBER Rinos, W. 8. Simp- 


London. 
ur,7id, Praxiso Tors, C. Graham and J. C. Lindop, 


17,775. Toret Articie, C. Graham and E. 8. Dean- 
field, London. 
17,766. — Prix, C. Graham and E. L. Parsons, 


17,777. ‘Annan, Sir C. 8. Forbes, Bart., London. 
= 78. a J. von der Poppenburg and C. Rudolph, 


17,779. Papers Coatep with Mera..ic Fort, J. von 
der Poppenburg, Berlin. 
eee Race Horses, G. Vulliet-Durand, 


17,781. Burnisuinc Hees of Boots, C. H. Keats, 
London. 


17,782. TreatTinc Hines, P. A. Jesson, London. 

17,788. Wrre or Tapz, G. A. Sweetser, London. 

17,784. Wire Ciors, A. McFarlane, Glasgow. 

17,785. Waste Water Preventers, P. Knee, London. 

17,786. SutpHate of Sttver to METALLIC SURFACES, E. 
A. Billault, London. 

17,787. PERAMBULATORS, R. Reynolds, London. 

17,788. Mrxinc Cream, D. Crichton, London. 

17,789. CarpBoarD Boxes, P. Cartier, London. 

17,790. SHuTTies for Looms, 8S. Uren, Manchester. 

17,791. Type-weirers, A. G. Donnelly, London. 

17,792. Evecrricat Street Cars, &c., M. R. Ward, 


mdon. 
17,793. Treatment of Human Excrement, H. H. Lake. 
—(J. Hirshfeld, United States.) 
6th December, 1888. 


17,794. IDENTIFICATION of PARTNERS in BALL-ROOMS, 
W. R. Edwardes, London. 

17,795. ELectricat Arc Lamps, J. Brockie, London. 

17,796. Hanoinc Winpow Sasnes, &c., W. Roberts, 


London. 
17, see \ meerad Raitway, A. Bates and W. F. Cook, 
17, 798. ‘Tenuarise ELECTRICAL Wires, A. 8. Dunn, 


17,799. ices, 8. Downs yt W. Greenwood, Leeds. 
17,800. a 8. Eddington and J. E. 


17,801. Gearing for ENGix S. Eddington and J, E. 
Steevenson, Chelmsford - 








17,802. Borter Tubes, F, Holt, Manchester, 

17,803. Draivinc Ssir-actinc Mu es, J. Hiil, ome giaad 
17,804. Steam Generators, C. A. Knight, G 

17,805. Knee Easet, J. Chambers, North ‘Shields. 

7'806. Bixt or other Fives, E. Mountford cad H. 
Betts, Birmingham. 

17,807. Sart, J. W. Hewson, Stockton-on-Tees, 

17/808. MIRRORS, J. Clark, ingham. 

wie EvaporaTIne Liquips, W. it Watson and R, A. 


iw. 
ag - EXTRACTING Gotp from Orgs, J. H. Pollok, 


17,811. - EIEN Ciorus or Fasrics, W. Paterson and 
R. Starke, Glasgow. 

17,812. Ventinatinc Rartway Carriages, R. Bell, 
Glasgow. 

17,818. THREAD-stop MecHanisms, W. Stell.—(W. £. 
Walsh, United States. 

17,814. Gas Lamps, A. W. Clark, Glasgow. 

. D. A. Bost and T. F, Hal- 


17,815, Acetic AcIDs, 
ane, Ow. 
17,816. AsyLum Mortise Locks, F. J. J. Gibbons, 
Bloxwich. 
17,817. Sevr-actrinc Winpow Sas Fastener, R. Baty, 
Halifax. 
17,818. Rounpapouts, A. Ridge, Manchester. 
17 "819. Currinc LeatHer for Rouvers, &c., J. Seel, 
anchester. 
17,820. Macuines for Carpine Corton, J. Seel, Man- 
chester. 
17,821. ApyusTABLE PepesTAt, J. Seel, Manchester. 
17.822. Compressed Fvet, J Griffiths and C. 
Sureties, London. 
17,823. Lanp and Marine Water-cLosets, J. Carter, 
Smethwick. 
17,824. Stent Drivine Gear, J. J, Holtzapfel and G. 
W. Budd, London. 
17,825. WaTeR and Aik-proor Boxes, Xc., J. Flood, 
Paisley. 
17,826. Feavens Furnaces for Smettinc, G. Rose, 
iw. 
178i oi Weicurxnc Macuixes, H. Pooley, 
17,828. Srramine Pup for Makino Paper, J. H. 
Sh lhorrock, London. 
17,829, Crnver Sirrer for Firepiaces, T. Russom, 
London. 
17,830. Manuracture of Top Bars for Fir&-Grares, R. 
Peel, London. 
17,831. NumBEeRING Passencers, W. Kimpston and G. 
Ferrington, London. 
17,832. Mittesium Sairt and Coxiiar Curr, J. A. 
Stacey, London. 
17,833. Pisro: Vatves, W. M. Smith, London. 
17,834. AvuromaTic WATER SPRINKLER, H. W. Hand- 
cock, London, 
17,835. Castines for TorsionaL Srrarns, P. Barry, 
London. 
17,836. TeE-squares, C. E. Wuitton, London. 
17,887. Carp Prayers’ Iypicator, F. R. Horsman and 
T. Francis, London. 
a De.iverine Corn, C. P. Cotter, Buckingham- 
shire. 
17,839. Ventrcatinc SasH Fastener, J. Cole, London. 
17,840. MeasuRING DisTANCEs, x: Reynolds, 
London. 
17,841. Cement or Concrete, E. Robbins, London. 
17,842. Hook Srup for Ties, C. Lett, London. 
ae rape oA Compounn, W. H. Daniels, London. 
—(Date applied for under Section 103 of the Patents, 
&c., Act, 1883, 2nd June, 1888, being date of applica- 
tion in the United States. 
17,844. Kyrrrep Surets, A. Turner and W. G. Jarvis, 
London. 
17,845. Heatinc Apparatus, J. Corcoran, Liverpool. 
17,846. Pap.ocks, A. Vaughan, London. 
17 ate Fire Screen and Tea Tasvez, F. H. Jennings, 
mdon. 
17,848. TeLEGRaPHic Cops, F. W. Burger, London. 
x ~a for WaLKING Sticks, J. G. Hopgood, 
mdon. 
17,850. Evecrric Meters, W. R. D. Frost, London. 
17,851. Sattrnc and Smoxino Meat, A. Collingridge, 
London.—(V. Cornet and A. Jones, "France. ) 
17,852. SHapE Hotpers for Caxpies, L. Brennan, 
London. 
17,858. Crusuine Seeps, J. Downs and J. C, Thomp- 
son, London. 
17,854. Rvurers, H. H. 
Denmark.) 
—S Box for Sarety Matcues, H. J. Faulkner, 


Lake. —(N. Vermelvren, 


on. 
17,856. Topacco Pires, J. H. Weight and J, Hanes, 
jun., London. 
17,857. Screw Ustoxs, C. J. Marshall, London. 
17,858. Extractinec Iron from Org, L. Q. and A. Brin, 
London. 
yi «maaan for Sewinac Macurnes, I. Hendrickx, 
mdon. 
17,860. Umprevuas, H. A. Fleuss, London. 
17,861. Setvace Enoes, 8. C. Lister ond a: Reixach, 
mdon. 
17,862. CentrRiFuGAL Pumps, J. E. Lawrence, London, 
vo. Cameras, T. R. Dallmeyer and F, Beauchamp, 
ndon. 
17,864. Paracon Umpre.ia Riss, W. Corder, London. 
17,865. Ink Pewciis, J. Hickisson, London. 
17,866 Rerractrory Susstances, R. D. Bowman, 
London 
17,867. poneme, R. D. Bowman, London. 
17,868. Lire Bects, J. C. Wilcox, London. 
17,869. Utinismxc Liquip HypRocaRBon, F. B. Hill, 
Lond on. 
17,870. Om Lamps, G. W. Simmons, London, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 





885.854. Rerort Gas Furnace, D. D. Flemming, 
Jersey City, N.J.—Filed March 22nd, 1887. 
Claim.—{1) In a gas-retort furnace, the combination, 
with the bench A divided into a front and rear com- 
partment by a vertical partition, of an arch dividing 





the front compartment from the fuel mass, substan- 
tially as shown and described, whereby a generating 
chamber is formed and the first products of combustion 
compelled to pass around the rear of the retorts, as set 





forth. (2) In a gas-retort furnace, the combination, 
with the bench A divided into a front and rear com. 
partment Al A? by a vertical partition B and an arch 
or horizontal partition D integral with said vertical 
partition and the front wall of the furnace, whereby a 
generating chamber C is formed, of a series of channels 
or openings G in the upper rear end of said chamber 
and flues H H!, adapted to supply air above said 
tanti ly as shown and described, and 
for the purpose set forth. (3) In a gas-retort furnace, 
the combination, with the bench A divided vend a 
front and rear compartment A! A? by a partition B, 
an arch D uniting said partition and the forward wall 
of the furnace, whereby a generating chamber C is 
formed, and supplemental air-ducts N? above the 
retorts, of a series of channels or openings G inter- 
vening the retorts at the rear, and the generating 
— and flues H H1, adapted to hen ge air above 
id channels, substantially as descri and for the 
moro herein set forth. 
389,400. Wrencu, F.C. Mead, Elkhart, Ind.—Filed 
February 29th, 1888. 
ny —Ina wrench, a frame having a central open- 
therein, plates a a, adjustably secured to the 
ides of said opening, having tongues formed on their 
— sides, and a sliding jaw 4 ir adjustable in said 


Er 
ir 








frame, one end thereof having inclined spring-faces, 
and a device, substantially as described, for spreading 
them, said jaw having grooves form n its sides 
adapted to engage with the tongues on the plates a a, 
whereby the jaw D is guided, substantially as 
described. 


389,603. Nur anv Bo xt, A. Schiitz, B. Schultes, and 
R. Pliicker, Solingen, Germany.—Filed February 
7th, 1888. 
Claim.—A nut provided with sockets, in combination 
with balls a, received by said sockets and projecting 


[389,603] 


Ge 








out of the same, and with a bolt or rod grooved corre- 
spondingly with the nut, substantially as specified. 


389,618. Art or Conpensinc MetTaiic Zrxc FROM 
THE VAPOURS OR Fumes ARISING IN THE Process 
or Zrxc-sMELTING, EF. Walsh, jun., St. Louis, Mo.— 
Filed May 17th, 1886. 

Claim.—(1) The method herein described for con- 
densing zinc vapour into liquid zinc, which consists 
in withdrawing the zinc vapours and jate gases 
from the volatilising furnace and permitting them to 
expand and separate by gravity in a condenser, the 
temperature of which is wwaintained at a point above 
the melting-point and a a 2 eee point | 
zinc, whereby the fixed heat from and 
liquefy the zinc vapours, yen as and for the 
purposes specified. (2) As an improvement in the art 
of condensing zinc vapours, withdrawing the zinc 
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vapours and associate gases from the volatilising 
furnace, permitting them to expand and separate by 
gravity in a condenser, the temperature of which is 
maintained at a point above the melting-point of zinc, 
whereby the fixed gases absorb heat from and liquef 
the zinc vapours, and causing the combustion beneat! 
the condenser of the fixed gases, which have absorbed 
heat from the zinc vapours to maintain the heat 
thereof, substantially as and fer the purposes 
specified. 








Epps’s Cocoa.—GRATEFUL aND Comrortina.—" By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet thata constitution may be 
ae ren Pe built up until strong enough to resist every 

dency to disease. Hundyete of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may —— er! a fatal shaft by 
keeping ourselves well ee ed with pure blood and a 
Ma vp oe nourish "— Oivil Service Gazette. 
ply with boiling. water or milk. Sold only 

in packets, by grocers, labelled—‘‘ James Epps & Co. 

Homeopathic Chemists, London. ” Also makers of 
Epps's —{Apvr.] 
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HOW GUNNERY QUESTIONS ARE SETTLED BY 
CALCULATION, 


No. IIL 
THE GUNNERY TABLES.—-FLAT TRAJECTORIES, 


In our last article, we have explained how to evaluate 
the resistance of the air. Once this stumbling-block is 
removed from his path, the calculator has all his data 
complete, and a gunnery question becomes a problem in 
dynamics. Now, as a rule, this dynamics is of a simple 
nature. Owing to modern improvements, in the great 
majority of cases we have to deal with “flat trajectories,” 
or, at all events, trajectories in which the effect of gravity 
may be neglected, when dealing with time and velocity. 
We can then assume that the only exterior force acting 
on the projectile is the resistance of the air, and we get 
“straight line” motion. .This increased flatness is due, 
inter alia, to increased muzzle velocity, the great criterion 
of artillery progress, and, as in gradual evolution, the 
parabola-like arcs, of the ancient ordnance, have been 
smoothed down, in some cases almost to right lines, not 
only have ranges increased, but the dangerous zones of 
fire have been greatly extended. 

In this instance, however, as well as in others, the 
improvement has not been gradual, but has been greatly 
accelerated during the last thirty years, ever since, in 
fact, artillerymen cut their eye teeth and began to use 
rifled projectiles. We know well that artillery range in 
old days was short, not to say contemptible. This is very 
quaintly emphasised by a few lines in Spenser’s “ Faery 
Queen.” Speaking with due respect of a cannon as 

That divelish engin wrought 
In deepest Hell and framed by Furies’ skill, 
he pays a somewhat left-handed compliment to the 
powder makers of the day, by insinuating that the smell 
of that compound was almost as fatal as the balls it 
projected. Thus, he says, when the “engin” aforesaid 
conceiveth “ fyre,” 
The heavens it doth fill 
With thundering noise, and all the ayre doth choke 
That none can breathe, nor see, nor hear at will, 

Thro’ smouldering clouds of duskish, stinking smoke, 

That th’ only breath him daunts, that hath escaped the stroke. 
Even passing over the next three hundred years, and 
coming to the Crimean period, we think there are men 
still serving who can remember that “to fire when you 
see the whites of their eyes” was a sound infantry maxim, 
when guns engaged at such short range that accurate 
laying was of littleconsequence, and when, though shraprel 
shell existed, round shot, that would ricochet, were 
amongst the most dangerous projectiles. 

The introduction of rifling, however, changed all that. 
To get the full value out of the fire weapon of to-day, be 
its calibre 2 of an inch or forty times that amount, patient 
training of the men and careful handling of the piece are 
equally necessary. We have stated that in certain cases 
trajectories are almost right lines ; in support of this we 
may point out, that the bullet of the Martini-Henry only 
drops about lin. in 150 yards, and if fired from the lying- 
down position, keeps below the height of an ordinary man 
for a quarter of a mile. The field gun of the day, the 
12-pounder, fires a projectile that only rises 5} yards above 
the line of sight in a range of 1000 yards; while if we go 
to the other end of the scale, and take the 110-ton gun of 
17in. calibre, we find the rise is 4ft. in 500 yards, 16ft. in 
1000 yards, and 64ft. in 2000 yards, which, if we take 
into account the size of the object it would fire at, are not 
large amounts. In the service it is therefore found 
practical, when the elevation is less than 15 deg., to begin 
by neglecting gravity, and as far as time of flight and 
remaining velocity are concerned, to assume straight line 
motion ; afterwards, the effect of gravity in producing the 
slight curvature of the path can be taken into account in 
determining angles of descent and their relations to range 
and elevation. If we couple with this straight line motion, 
the assumption of “the cubic law,” we can deduce a very 
pretty relation between space and remaining velocity, 
which is not very far from the absolute truth. Thus, 
under these circumstances, the equation of motion would 


be— 


ds ‘ 
PS aaa a 
if we keep the notation of the last article. 
d*s 
dt? ds 
Therefore, daz" "ae? 
dt 


and, integrating with respect to ¢, we get 


Pea constant — #8, 


dt 

or, 1 
v 

That is to say, that if the spaces passed over are in 
arithmetical progression, the remaining velocities at the 
end of each space will be in harmonical progression. 
However, as we have already stated, the “cubic law” 
is not absolutely true, and must be tempered by the 
coefticient K, before it can be made use of. Mtr. Bashforth 
did not stop short at the calculation of the latter; he 
also deduced from it, a set of tables, which give the 
relations between time, space, and velocity. These tables 
may be considered as consisting of two parts. The first 
is soem to flat trajectories, and by their aid 
problems concerning time and velocity, in their relations 
to range, can be readily solved. The second part takes 
gravity into account, and is chiefly useful for “high 
angle fire ”--that is, when the elevation exceeds 15 deg. 
These tables are easily accessible, being published in several 
official books. They were calculated by means of quadra- 
tures, to understand which mathematics of a somewhat 
difficult nature is necessary. We all know Mathesis is a 
oddess somewhat jealous in het favours, and the path 


= 8—ywaconstant, 


Greenhill has won the gratitude of “the weaker 
brethren” by showing us a more excellent—at all events 
an easier—way. It is founded on Mr. Bashforth’s values 
for K, and practically the same results are arrived at. It 
is the method we shall follow in this article, 
Let d = diameter of the projectile in inches. 
W = weight “7 is pounds. 
v=velocity ,, Ye f.s. 
P = resistance of the air in lbs. 
p = pressure of the air in lbs. per circular inch on 
the head of the projectile ; (then P = d? p) 
t = time of flight in seconds. 
8 = distance traversed in feet. 
If f denote the retardation of the projectile at any 
instant, then— 
5 SO Ae eT 
wrX™l@wI= wr 


If A v denote the loss of velocity in the interval of 


time A ¢, then a ; = mean retardation inthe interval A ¢. 


a PO 
=S= Wy PH 


where p denotes the mean pressure of the air in the 


interval. 


Therefore, . At = a5 or putting a t = T, then 
ON GBF pgs ROR a. SO 


Pg 

Now in the last article—p. 256—we saw how values 
for p, corresponding to the useful velocities, had been 
calculated from Mr. Bashforth’s values for K, and tabu- 
lated ; v, the velocity, is therefore taken as the argument 
of the table, and made successively equal to 100, 110, 
120. . . .; sothat Aw is constantly equal to 10. 
The mean value of p, in every interval, is taken as that 
corresponding to the arithmetic mean velocity, that is 
“a a. i ae 

Taking the corresponding value of p, and putting 
Av = 10, then 


AT = 1°, 


g 
was calculated and tabulated in the first column of dif- 
ferences, under the heading, A T. Afterwards the differ- 
ences A T were summed by means of an arithmometer, 
and tabulated in the second column under the heading T. 
As an example, consider the interval of time during which 
the velocity falls from 410 to 400. Then the mean velo- 
city in the interval is v = 405, and the corresponding 
mean value of p—from the table before referred to—is 
3025. 
Then log. p = 1:48077 
log. g = 150773 
log. gp = 98850 
log. AT = ‘01150. 
AT = 1°0268 
The number T, sometimes denoted by T, or T°’, is 
called the reduced time, and is equal to the number of 


seconds a projectile, for which a? 1, would take for the 
a2 


velocity to fall from v to 100, under the influence of the 
resistance of the air. 


bi = 1], for instance, in a 3in. projectile of 9 lb. 
a 


The number 4 is called the sectional density of the 


projectile. It is the number of pounds per circular 
inch of cross section of the projectile; and generally, 
for any projectile, the time during which the velo- 
city would fall from v to 100, under the resistance of the 
ree, 
eit, in 2. 

d* 

The reduced time, during which the velocity of the 
projecti'e would fall from any initial velocity V, to any 
final velocity v, is denoted by Ty; and 

T= T}00 - Ti00e 
Vv 0 
= Ty-T,, 

and the actual number of seconds, during which the 
velocity will fall from V to v will be— 

Wr _ Wer _ 

errs eer hs 
where 4 is the sectional density of the projectile. 

ad 


Again, let A s denote the number of feet traversed in 
the time A ¢. 


Then, As=vAt 
if v = mean velocity in the interval A ¢. 
2 
Putting . s=S 
and ds t = Tas before, 
then AS=vAT. 


Assuming that the mean velocity in any interval is the 
arithmetical mean of the initial and final velocities, then 
the values of A T must be multiplied by 105, 115, 125 
hind to obtain the corresponding series of values 
of AS. 

Afterwards the differences A S were summed by means 
of the arithmometer, and tabulated in the column under 
the heading S. 

As an example, consider again the interval during 
which the velocity falls from 410 to 400. 


Then OS8 =7 AT, 
where v = 405 
A T = 1°0268, as we have just found. 
And log. » = 260745 


log. A T = 01150 


The number S, sometimes denoted by §, or S)°° is 
called the reduced distance; and is equal to the number 


of feet a projectile, for which |, = 1, would go, while the 


d2 
velocity fell from vto 100 under the influence of the 
resistance of the air; and, generally, for any projectile, 
while the velocity fell from v to 100, the number of feet 


traversed would be i Ss. 


The reduced distance, during which the velocity would 
fall from any initial velocity V, to any final velocity », is 
denoted by St and 
Sy = Sie -— Spe. 

= Sy = Ss. 
and the actual number of feet traversed, while the velo- 
city falls from V to v will be:— 


i 
pee = ae ~ &) 


when a is the sectional density of the projectile. 
d? 


The values of T and S were tabulated by Mr. Green- 
hill for differences of 10 in the velocity in order to make 
this gunnery table more compact than that of Mr. Bash- 
forth, where the difference was unity. For intermediate 
velocities the rule of proportional parts must be employed. 
The following is a brief extract from the tables :— 














V. AT. Tv. as. Sx. 
1320 0398 1561377 52-79 41207 -99 
1330 0391 156°1775 5215 41260°78 
1340 0383 156-2165 5152 4131293 
1550 0285 156-9076 44°37 42307 84 
1560 “0282 156-9361 44-19 42352 21 
1570 0279 156 9643 44-01 4239640 
1580 0277 156-9923 43°84 42440°41 


1600-0271 157 0473 43-47 | 4252793 
on oes ees | ees 


By means of this table we can at once proceed to solve 
numerous problems of a practical nature, of which the 
following are examples :— : 
Required to find the muzzle velocity of the 3in. 
13-pounder, by firing through screens, using the Le 
Boulengé chronograph. Suppose the screens are fifty 
yards apart, and the first screen is thirty yards from the 
muzzle. The interval of time between cutting the 
screens, as recorded by the chronograph, is found to be 
0096 seconds. The mean velocity of the projectile be- 
tween the screens is therefore 
150 
~ 096 
Now, assuming this velocity to be the actual velocity, at 
a point midway between the screens, the distance of this 
point from the muzzle is 55 yards, or 165ft. 
The data are therefore v and s to find V; where d = 3, 
W = 13, v = 1562°5, s = 165. 
From the table, 
Sisco = 4235221 


= 1562°5 fis. 


AS = 44:19 
Diff. for 2°5 = 8838 
2°2095 


*, S, = 42363°2575 
42363°'26 say 


ey |. 
and Si = W 8 
= 11433 


SY = 42477°49. 
Now, on consulting the table, we find that 
Sisso = 42440°41 


AS= 4384 
diff. for V = 37°08 
pints 307°8 
.Vel wt = 1588°5. 
V = 1580 + 33.3, = 15885 


This is the method by which all muzzle velocities are 
calculated. 

Again, suppose we wished to determine the remaining 
velocity and the time of flight of the Martini-Henry 
bullet of 480 grains and ‘45in. calibre, for every 200 yards, 
the muzzle velocity being 1315. 

Proceeding first to find the velocities, we have as our 
data, d = ‘45, W = 480 + 7000 V, = 1315 and s = 600. 

Denote the velocity at the end of 200, 400 yards, &c., 


by Vo, %4 respectively. 
From the table 
Sy = 41181°265 
sis, fg OT 45)? x 7000 
and gy: = Gan! go x 600 
= 1771°875 
Se, = 39409°39; v. = 1052°55 
Again, Sit= 1771875 
Sr, = 37637°515; v, = 921°8 
Proceeding in this way, we find v, = 821; vg = 738; 70 
= 664, Ke. 


Again, denoting the times of flight over 200, 400, 
i? . yards by tg, ¢, 7 then V and v are 
| given to find ¢, and 

Ty = 1561173 


Tr, = 15459891 
T?? = 1°51839 
ty “> Ti? = 5142, 


Proceeding as before, and making use of f, to find ¢,, 
and ¢, to find ¢,, &c., we find that the times in question 
are ‘51, 1°12, 1°81, &c. It is evident that the above is an 
easy way of getting some of the elements of a range table; 





“ log. A S = 261895 





r. Bashforth traversed is long and tedious. Mr. 





AS = 415°87 


| at all events, it is cheaper than burning powder. d 
Again, let us take another case. At Spezzia, in 


; 
4 
; 
i 
i 
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November, 1882, the 17in. 100-ton breech-loading gun 
fired a projectile of 2005 1b. with a charge of 606°3 lb. 
powder, and a consequent muzzle velocity of 1600 f.s., 
with an elevation of 11} deg. The time of flight was 
observed to be 184 seconds. Find the range and the 
penetrative power of the shot. Here the data are d = 17, 
V = 2005, V = 1600, ¢ = 18-4. 
From the table 
Ty = 157°0473 
, 
and T=‘ 
Te T w t 
= 26522 
.. T, = 1543951 
But, from the table, 
Tyo39 = 1543554 and A T = °1150 
Ditt. for ¢ = °0397 
0 = 1030 + 9! = 1083-45 


115 
Again, from the table 
Sy = 42527°93 
and Siese = 39155°78 
Dif. for 3-45 = 35°721 
47628 
“59535 
= 41°07915 


= 41°08 (say) 
* §, = 39196°86 


— = 3331°07 
sa) 
S= S* = 23110. 
pe Sy = 23110 
Therefore the required range is ad = 7703 yards. And 


as we have seen, the remaining velocity is 103345. If 
now we apply Captain Orde Brown’s well-known “rule-of- 
thumb ” for the penetration of wrought iron armour, viz.: 
—‘ The penetration in calibres is equal to the number of 
thousands in the velocity,” we see that the shot in question 
could penetrate 17in. of wrought iron armour at 7700 yards. 

Numerous problems of this nature can be solved in a 
similar way, and thus from one or two actual rounds, 
being fired, we can rapidly deduce a mass of results, 
which without the aid of the calculator, would have to 
be determined by a corresponding expenditure of time, 
1abour, and material of war. 








IRRIGATION IN EGYPT. 
No, IL 


The Atfeh and Katatbeh pumping stations.—For the 
purpose of improving the irrigation of the Behera and 
supplying Alexandria with water, a canal was made, com- 
municating with the Nile by an intake, fifty miles above 
the barrage. This canal was excavated for the first 
twenty-five miles through desert sand, and from its level 
could only supply water for six months in the year. The 
forced labour of 20,000 men for fifty days annually has 
had to be employed in order to insure a supply to the 
Katatbeh Canal. In order to provide a supply during low 
Nile, and to lessen the amount of labour required in 
cleaning out the canals, the Government in 1856 erected a 
large pumping station below that portion of the canal 
which passes through the desert, and which should keep 
up a supply during low Nile. Subsequently a concession 
was granted to a company, under which the works already 
erected were taken over and a second station erected at 
Katatbeh. The Atfeh pumping station is situated fifteen 
miles south of Rosetta, and draws its water from the 
Rosetta branch, and supplies Alexandria and irrigates the 
north of the province. The Katatbeh pumping station 
is situated twenty-five miles north of the barrage; the 
canal, after a course of seventy-five miles, discharges into 
the Mahmoudieh. These two pumping stations can raise 
6,422,708 cubic metres a day, or 4500 tons a minute, the 


average discharge being 3,600,000 cubic metres. The | 


machinery first erected, failing to perform the work 
expected, the whole has recently been remodelled. Par- 
ticulars and an illustration of the wheels and pumps in 


use will be found in THE EncineEr, December 31st, 1886, | 


and January 21st, 1887. 
Lake Aboukir—- Another pumping scheme in Lower 


Egypt which has recently been completed is that for | 


draining the Lake Aboukir near Alexandria by an English 
company, under the direction of Mr. Abernethy, C.E. 
Early in the last century duringa storm the sea inundated 
a large tract of land comprising about 31,000 acres, which, 
although slightly below sea level, had previously been 
thickly populated and highly cultivated. During the 
siege of Alexandria, in 1801, the embankments were cut 
and the land still further inundated. Since that time the 
land has remained useless, a Jake in winter, but dry, by 
evaporation, in summer, leaving the land too salt for 
cultivation. In winter, the drainage from the higher 
land and the rain take up the salt in solution, and 
machinery has been erected for pumping this salt water 
off the land into the sea, and to refill it with fresh water 
from the Mahmoudieh Canal. It is expected that after 
repeated washings it will again be fit for cultivation. 
The reclamation lying close to Alexandria, it is anticipated 
that as there is very little land suitable for cultivation 
near the city, the reclaimed land will let at over £4 an 
acre. The machinery for lifting the water was erected by 
Messrs. J. and H. Gwynne of Hammersmith, and consists 
of a pair of their well-known type of “ Invincible” direct- 
acting compound surface condensiig centrifugal pumping 
engines. ‘The discharge from both pumps with a mean 
lift of 6ft. 8in. is 460 tons a minute, and this at the trial 
was acconiplished with a consumption of coal of under 
6cwt. an hour. The lake took 456 hours to pump dry, 
135 tons of coal being consumed. The concession to re- 
claim Aboukir was granted early in 1887. The lake was 


net in April last, and the work of making the canals 
and drains hassince been going on. 

The Raiyan project.—In Upper Egypt the principal 
scheme for improving the irrigation that is occupying the 
attention of the Government is that of Mr. Cope White- 
house, for storing water in the Raiyan basin. Various 
projects have at different times been Seeman forward for 
the construction of storage reservoirs for impounding 
some of the surplus water of high Nile for use when the 
river is low; the most practicable and least costly of 
these is that of Mr. Cope Whitehouse. The utility of this 
work has been recognised by the British Government, 
and the feasibility set beyond doubt by the reports and 
surveys which have been made under the direction of Sir 
C. Scott Moncrieff. Sir Evelyn Baring, in November, 
1887, reported the discovery to the Foreign-oftice, and 
called attention to its importance. Mr, Cope Whitehouse 
is an American barrister, who has spent a very consider- 
able time in Egypt making archeological investigations. 
Having a thorough command of the language of the Arabs, 
he has made himself acquainted with their traditions and 
legends, from some of which he was led to understand 
that the famous Lake Moeris was the work of the 
patriarch Joseph, and that its position was in the de- 
pression to the west of the fertile district known as the 
Fayoum. Ancient tradition, and the accounts written by 
Herodotus and Pliny, have led to the belief that there 
was at one time in Upper Egypt an immense lake or 
reservoir of artificial construction having a circumference 
of 450 miles, the evaporation from which modified the 
climate by tempering the dry winds from the desert. 
Strabo, in his description of this lake, says, “ And though 





according to the course of nature the greatest increase of 
| the river valueth the most land, vet through industry it 
|was so brought to pass that oftentimes when 
| nature was defective there was by the help of trenches 
jand banks as much ground watered with the smaller 
| floods as with the greater; so that at high flood the 
country is all a sea, except the cities and the villages, 
which, being situate either on natural hills or artificial 
banks, at distance seem to be islands.” Herodotus, 
writing on the irrigation works, says, “The other kind 
of trenches, extending the benefit of the inundations 
beyend nature, is more commendable. The first of these 
was made by King Moeris into a lake on the Libyan side, 
which bears his name ; which lake is 3600 furlongs in 
compass—being the measure of Egypt along the sea coast 

and lieth in length north to south; the greatest depth 
being fifty paces. The water of this lake is not esteemed 
to spring in the place—the soil being very dry—but 
cometh out of Nilus by a trench; flowing six months 
into the lake and ebbing as many into the Nile ; yielding 
into the King’s treasury, for the fish taken therein, a 
talent of silver for every day of the six months ebb and 
twenty mine when it floweth. The Egyptians would 
have it believed that this lake was made by hand and 
dug, by reason-of the islands and pyramids in it, 
'and when it is objected that there is no sign of 
| earth cast out, they say that it was thrown into the river 
| Nile.” The site of Lake Moeris had, till the discoveries 
| of Mr. Cope Whitehouse, remained a mystery. From 
the traditions of the Arabs he, however, found that the 
Bahr Jusuf, or canal of Joseph, had the credit of being 
used for other purposes than that for which it now exists, 
and that one part which it fulfilled was to give a supply 
to the fabled Lake Moeris. This canal takes its water 
from the Nile at Assiout, and runs nearly parallel with 
the river for 250 miles. It winds along under the western 
cliffs until it gains an elevation of about 5 metres above 
low Nile, when it enters the Fayoum through a narrow 
pass, and waters a district which would otherwise be 
| barren, and renders it one of the most fertile in Upper 
| Egypt. During high Nile the canal is under water, and 
| the flood water, with its enriching silt, is carried over the 
| land. Abandoned works show that this was not the sole 
use for which the canal was constructed, and the natives 
believe that at one time it served a very much larger 
purpose by carrying the surplus waters of the Nile into a 
depression or basin lying about seventy-five miles to the 
south-west of Cairo,and so extensive that it could receive 
the overflowings of the Nile in years when the floods 
exceeded their average limits, and distribute the excess 
|in times of drought. This depression has pow been dis- 
covered, and its site and levels verified beyond contro- 
versy by the engineers sent to report by Government. 
On first calling the attention of the officials of the Egyp- 
tian Government to his discovery, Mr. Cope Whitehouse 
was met by the assertion that from the information at 
their disposal, and from such inquiries as were directed 
by them to be made, the Raiyan reservoir, instead of 
being a depression, was, in fact, one of the highest parts 
of the district. The French engineers who surveyed the 
| country at the end of the last century reported that the 
only depression in that neighbourhood in which water 
could remain was the Berkit-el-Querum, a small lake to 
the north-west of the Fayoum. The accumulated facts 
and information which were subsequently brought before 
the English director of works, induced him to send out a 
smal] surveying party, and their report entirely bore out 
Mr. Whitehouse’s facts. The Raiyan basin is a depres- 
sion having an area of 250 square miles. It communi- 
cates with the Fayoum, which lies to the east, by two 
narrow passes, which lie at about 3 metres below high 
Nile. Except at these two points its circuit of 400 kilos. 
is bounded by plateaux of horizontal limestone, rising to 
190 metres above sea level. The soil is desert sand, over- 
lying rock and yellow clay. About one-tenth of the area 
is occupied by steep ridges of blown sand, about 20 metres 
high. To the south are two warm sulphurous springs. 
Its greatest depth sinks to 46 metres below sea level, or 
250ft. below high Nile. At the south-east is another 
spring, and ruins of ancient buildings. The margin of 
the basin is on the contour line of 30 metres above sea 
level, and the bottom is 30 metres below, giving a depth of 
60 metres, or 197ft. The basin on one side is bounded by 
nearly vertical sides of rock. The level of the Nile at 











Fesbu is 19 metres at the lowest summer point, and when 





the floods are at their height in October it touches 
30 metres, on an average, reaching a metre higher in 
flood years and falling a metre lower in years of scarcity. 
All the water below the 24 metres would be permanently 


impounded, and all above level would be available for - 


irrigation. 

There are four possible channels between the Raiyan 
basin and the Nile valley: (1) The Lahun defile, a natura 
opening artificially closed by a dyke in masonry, with 
regulating gates, an engineering work supposed to be 
nearly 4000 years old—locally attributed to the patriarch 
Joseph. To carry the water this way would necessitate 
a channel 17 kilos. long, or a total length of about 45kilos, 
It is estimated that with a width of 50 metres this would 
cost £200,000. (2) The Myana Pass: The summit level 
of this pass is 44 metres above sea level, the average 
height above the bed level, taken at 21 metres, is 14metres. 
The material to be moved is hard clay. From this cutting 
a channel would have to be carried along the east-south- 
east and south edge of the Gharaq district, at a contour 
of 24 metres. Beyond this would be a cutting through 
the bank of the Wadi Lulu. Two short dykes would be 
required to close two escapes from the basin to the west, 
The estimated cost of this plan is £250,000. (3) The 
Berek Abu Hamed Passage; and (4) the Wadi Muellah, a 
natural channel between the south-east extremity of the 
basin and the Nile. The advantages of these over the 
other two were not considered sufficient to necessitate 
consideration at present. The reservoir when formed 
would have at a level of 30 metres above sea level a surface 
of 689 million square metres, and hold 20,559 million cubic 
metres; at 20 metres its contents would be 14,876 million 
cubic metres, The stratum of water which may be taken 
as the maximum available without pumping, after allow- 
ing for evaporation, would afford a supply of 40 million 
cubic metres daily for 100 days of low Nile from March 
to July, and would thus practically double the summer 
supply. The present minimum water supply is less than 
half the amount required, and the present water supply 
of the Fayoum might be doubled with advantage. There 
are in the province of Gizeh, near to Cairo, 156,000 
acres which might be watered from the proposed 
reservoir, and the cultivation rendered similar to that 
in Lower Egypt. The total cost of forming the rese1- 
voir is estimated at £300,000. The construction of 
the main canal for taking the excess of the Nile floods to 
the reservoir could be carried out in twelve months ; the 
quantity of soil to be excavated being 3,000,000 cubic 
metres of sand, clay, and soft rock. It is further estimated 
that for the drainage and other subsidiary works necessary 
to make use of the water, an expenditure of £3,000,000 will 
be required during fifteen years after construction. The 
increased tax to meet this would amount to £2,000,000,and 
the revenue derived to £3,500,000, leaving a million and 
a-half to be added to the revenue of the country. 

Mr. Cope Whitehouse claims for his scheme that the area 
and productive wealth of Egypt would be increased ly 
more than one-third; that no burden would be imposed on 
the present taxpayer; that the works would be mainly 
the utilisation and restoration of dykes, canals, and phy- 
sical characteristics in actual use for this same purpose 
during 2000 years, and in part in continuous operation 
from B.c. 1800to the present time. The detailsof the scheme 
as here given are chiefly taken from the paper read before 
the British Association at Bath. Recently an announce- 
ment has been made in the daily papers that, with a view 
of mitigating the loss that will accrue to Egypt from the 
low Nile of this season, Mr. Cope Whitehouse has offered 
to advance to the Government the whole of the money 
necessary if they will at once proceed with the work. 








FIRE BOATS, 
By Wittiam CowLes, New York City.! 


THE United States Government regulations concerning the matter 
provide that all steamers shall be equipped with a steam pump 
or pumps so connected as to be used in case of fire, together with a 
small supply of 24in. hose, pipes, axes, &c.; but this has reference 
only to self-protection. Heretofore it has been a common custom 
among corporations having much property on water fronts or afloat 
to equip their tags with a steam pump larger than required by 
law, and with a little extra hose to be used for the fire a. 
tion of their property on shore or on other vessels, Several years 
ago a number of city governments began to take up and enlarge 
on this idea, and in 1884 there were a number of fire tugs, regu- 
larly owned or chartered as such, being used and managed in con- 
nection with city fire departments, But these boats are essentially 
tugs equipped with comparatively small fire pumps, and, with the 
exception of the Zophar Mills of New York City, have very little 
pumping capacity. 

As far as known to the writer, it was in the year 1885 that the 
first floating fire engine, self-propelling and of high power, was 
designed and built; this was the Seth Low of the Brooklyn Fire 
Department. Since the Seth Low, two others somewhat similar, 
but with improvements, have been designed, and are now built and 
in service, one in Cleveland, the other, the Geyser, in Chicago. 
Two designs, one wood and the other iron, were made for the 
Cleveland boat, and after receiving bids on both, the wooden boat 
was decided upon and built. 

A comparative table has been prepared showing these three boats 
in contrast with the Zophar Mills, the largest and best’ of their 
American predecessors, and the Merryweather, an English contem- 
porary built in 1886, which seems to have been the first of its kind 
across the water, and of which the chairman of the London Fire 
Brigade Committee is reported to have said, ‘‘ It is unquestionably 
what the committee requires on the Thames.” The Merryweather 
was built by Messrs. Merryweather and Sons, engineers, London, 
to the order of the Egyptian Government, for use at Alexandria, 
and is undoubtedly an excellent fire engine of great capacity, con- 
sidering her size, and may be assumed to be very well suited toa 
port like Alexandria, but her suitability is not so obvious for use 
on the water fronts of London or any other very large port. Her 
reported maximum fire capacity is a single ifn, to 2in, stream 
thrown 200ft.; about equal to one first-class shore fire engine of 
the largest size used in American cities. That is, it would take 
from eight to ten Merryweathers to equal one such boat as Chicago 
has in the Geyser, and the latter is none too large for efficient use 
in a large city. The table indicates also a marked difference 
between the modern boats and the Zophar Mills in dimensions, 
cost, and capacity. The latter boat is simply an enlargement of the 
tug idea, an enlargement which makes her very cumbersome and 
expensive. One of the unparalleled advantages in having fire boats 
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Data. 


Geyser of Chicago. 


Comparative 


CLEVELAND Boat. 


Tuble of Fire Bouts. 


_ Seth Low Zophar Mills Merry weather 
Built (wood). = ~ of Brooklyn. of New York. \of Alexandria, Egypt. 





Boiler. 


Type, Semetetien, 


and number... 


Dimensions of shel 


overall... .. . 


Dimensions of fur.| 86in. d. by 18ft, 10in, s6in. a. by Iift. 10in. 


naces 


| ; 
| 
| 


|‘ Scotch" —4 furnaces, “Beotch" —$ | fur- 


| forced draught—one. 


1 
~~ 


ong. 
Grates 7ft. long. 


Working pressure ..| 100 1b. 


Grate surface .. 


Heating surface 1 
Ratio of G.8. toH.8.| 
Weight complete, | 


steam up 


Weight per sq. ft. 
| Seer 


Material 


Builders 


-| area,” 25° elongation.| Otis steel plates, 
Stays and rivets of; ®#meas Geyser. 


84 sq. ft. 
3091 sq. ft. 
1 to 38 


44 tons. 


B19 1b. 


\Utis steel plates, 65,000! 
| 7 : to 


to 70,000 T, 8.; 47 


lift. 4jin. d. by 16ft, | 10ft. in. d by L4ft: | 
long. long. 


horizontal steam) 24es, vert. steam! «| i 
perees athwartships— drum and super- pin ae y 


heater — forced 
draught—one. 





| 0 | 
| 
| 


ong. 
Grates 7ft long. | 








| 
“Scotch "—8 furnaces, |£1ue and return tubu- 


vert. steam drum an “ drop 





draught—one. ney--natural d 


lar “ water leg.” Two Vertical cylinder 


tube” fire en- 


superheater — forced furnaces, steam chim gine type — forced 





—two, 








| $3in. d. by 11ft. 10in.| 99, ; | 
hg D-|  g9in. wide by 64}ft. 
Grates 6}ft. long. | ong. 


ee | 9ft. Sin. d. by l4ft. |Sft. face and d. by 14ft.| About 3ft. 6in. d. by 
long. long. | about éft. high. 


| About sft Sin, diam. 
| 


| | 
100 1b, }; —— 100 1b. | 60 1b. 120]b. 
63 sq. ft. | -_— 53°6 sq. ft. | About 86°5 sq. ft. About 8°3 sq. ft. 
2269 sq. ft. _-— 1810°5 sq. ft. About 2040 sq. ft. 75 sq. ft. 
1 to 36, -_- 1 to 34°1. 1 to 23°6. About 1 to 33. 
35 tons, _-— 28°65 tons. Over 50 tons. About 2 to 2} tons. 
34°55 1b, - — 85°26 1b. | About 55 to 60 Ib. About 16 to 19 Ib. 


50% “contraction of! 


} 
| 
| iron, 52,000 T. 8., 32 
| elongation. 


| John Mohr, and Son 


**| engineers, Chicago. 


Cleveland Steam 


| 
| 
| 


Boiler Works, Cleve- -—- 
land. 


Shoenberger and Co. 8) 
steel plates, 60,000 to ,,. eh . 
65,000 T. 8., otherwise| Te? Plates, 50,000T. 8.) — 
same as Geyser. | 


engineers, Jersey Cit y| Da Wilmington, 


McWilliams & Brown, |PUsey & Jones, Engi- worry weather & Sons, 
engineers, London. 





Pumps. 


Type and Builders. 


Westies! duplex cranks) 
and ip olede, steam Same type as in Gey- 


- form, rubber, wit 


Number of pumps.. 


Total number of 
water cyls. and 


their dimensions 


Total number of | 


steam cyls. and 


their dimensions 


| extra large area an 
straight ports. 


Clapp and Jones Mfg.) ©%,engin'rs, Cleve- 


Co., Hudson, N.Y. 


Two. 


Four—9in. dia. by 
10in, stroke. 


Four—l7in. dia. by 
l0in, stroke. 


| valves ordinary slide,| 8¢%, butdifferentde- 
water valves special) * 


ign—valves as in 
h| Amoskeag fire en- 
4 


Same 
es. ps 
|Thomas Manning & 


land. 
Two. 


Four--8in. d. by 
10in. stroke. 


| 
| Four—16in, d. by 





Hull. 
Material .. Wood. 
Net register tonnage 71°60 


Displacement to | 
Pe res | 


Length over all 


201 tons.* 


1C5ft. Oin, 


Length on L. W. L. 95ft. Sin. 


Beam over all .. 


Beam over plank or 


plating .... 


Beam on L. W. L. .. 


Depth, moulded 


24ft. Sjin. 
23ft. Oin, 


2)ft. Sin. 
lift. Oin. 


Draught, extreme ..| $ft. 10in. 


Coal capacity in bun- 
kers (tons of 20001b. 27 tons, 
riers 
Number of men that 
can be quartered 16 


on board... 


Builders .. .. «. 


Miller Bros., Chicago. 








Same type and design) 


: Same type and similar! Horizon 
specifi-| as in Geyser, with dif- 


design to pumps in “ doub! 





cations as for| ferent water valves. | Seth Low,same valves) known 
ood boat. (Clapp and Jones Mig.|Clapp and Jones Mfg. ralty” 


Co., Hudson, N.Y. 


_ Two, Two. 


tal direct-act’g 
le cylinder,” 
as ‘* Admi- 
pattern. 


Co., Hudson, N.Y. |Mer:yweather & Sons. 


One. 


Four—sin. d. by 10in.|Four—7}in. d. by 9ir. Two~7in d. by 24in. 
stroke. stroke. stroke. 


Four—1l6in. d. by 10in.|Four—1éin. d. by 9in. Two—9in. d by 24in. 





10in, stroke. stroke. stroke. stroke, 
Wood. Iron, Wood. Iron. Iron. 
33°08 1 _ 41°36 121°05 = sai 
136 tons.* 125 tons.* 157°5 tons. t About 380. _ —_ —_ 
79ft. Oin.} 78ft. Oin.{ 99ft. 3in. About 122ft. (in. 5lfit. Oin. 
7Oft. Oin. Tift. 6in. 90ft. Oin. _- _ = = 
23ft. 4jin. 22ft. 1ljin. 23ft. Yin. - - -- —_ = acon 
22ft. Sin. 22ft. 2jin. 23ft. Qin. 25f . Cin. 10ft. Gin. 
22ft. Oin. 21ft. Tin. 22ft. 8in. _ _— — —_ 
10ft. Oin. 1(ft. Cin. &ft. 6in. About 12ft. Vin. _ - — 
8ft. din. Tit. Tin. 7ft. 6in. oft. 9in 4ft. Qin. 
12 tons. | 15 tons. 18 tons. 20 tons. Very small. 
10 14 14 About 16 to 20 Very few. 


| Murphy and Root, 
| Cleveland. | 


Trundy and Murphy, Pusey & Jones, engi- 
Brooklyn. neers, Wilmington. 





Motive Power, 


Simple, vertical direct- 
Type of engine and acting. Two cyls. on A 
| wroughtiron columns| CY on cast iron) ¥ 


number of cyls. .. 


Diam. of cyls. .. 


Stroke of pistons .., 


Remarks .. 


1sin, 


20in. 


Links, nocut-off valves} 
steam reverse gear, 


| 
| 
| 


Simple, vertical, 

frame, 
18in. — 
20in. 


| exhaust to atmo-\Same as Geyser — 


. 
| sphere or through) hand reverse gear. | 
| heater, and stack for 


blast. 


Builldes |. .. .. C. F, Elmes, engineer,| Excelsior Ironworks! 


Propeller wheels— 
number and type 


Diam. of wheel 
Pitch of wheel—avg. 


Approximate total 
cost of boat com- 
plete, excepting 
fire apparatus 


icago. 


One—4 blades, remov 


| and speed wheel. 


| 
iu 


.| 7ft. 10in. 


12ft. Oin. 


| 86,870 dols, 





Tests of Pumps and 
ilers, 
Largest streams and 
distancesg§ ..  . 


Capacity in 2in. dia- 
metor streams and 
distances. 


| 


Capacity in small] 
streams and dis- 


tances | 


* In fresh water. 


1—3}”--431'; or, 
1—4”—886'. 


With one pump, 
2” — 249, || 


14—1)/”—204'. 


Cleveland. we 


-(One— Kunstadter patent, 
able. of cast steel. 
Blade surface half 
way between towing! 


6ft. Oin. | _ 
oft. Oin. 


25,200 dols, e- 





1—38}"— 278’, 
not a maximum, 


With one pump, 
3—2”— 240’. 


4—1}""—170', and 
6—1"—220, 


| 
| 
| 


+ In salt water. 


joint for manwuvring in Cuyahoga) cast irun—blade sur-One—4 blades, cast) 
river—very crooked and narrow.) face half way between) irun, heavy towing]! > fi 

4 blades, removable, cast steel—| towing and speed) wheel. a ii 
blades 22in, wideat centreoflength| wheel. | | 


Two separate engines 


5 Same specifi- for twin screws — Simple, vertical, direct/Simple, vertical, direct 
di “i . One or ple, vertical, direc p ‘ 
rect-ecting. One pence Me for| simple, vert., direct- acting. One cyl. on) acting. 


Two cyls. on 


| acting. One cy]. each) cast iron frame. cast iron frames. 


—on cast iron frames 
_ léin. Stir. 
- 18in. 30ir. 


Links, Mayer cut-off Link, steam reverse 

valves, exhaust to! gear,extremelyheavy 

ee | “high-pressure ” sur-| parts all through — 

| face ¢ >| exhaust to —- 

| stac . | ¢ , no steam 
| stack for blast. preisbrqp amg ag 


gine, ex 





(McWilliams & Brown,'Pusey & Jones, engi 
Jersey City. neers, Wilmington. 

swivel Two—4 blades, solid,| 
| One—3 


| | 





9in. 
10in. 


Ordinary dvuuble en- 


haust to stack 


—no condenser. 


” Merry weather & Sons. 


blades, ordi- 


About 3ft. 6in. 


2""__ 900’. 


2”—200'. 


oes | 6ft.' Oin. | &ft. Gin. 
— } oft. Oin. 13ft. Oin. = 
| ‘ ‘ 
— | 33,(.00 dols. Abont 60,600 dols. 
uw / 
1- 3}’—260’. 1—S”"— 300". 1-— 
4—2”—250'. 2—2"—240'. 1- 
‘ | | 
+ 12—1”—about 185’. | = —_ -_ — 





— a iin a eh 


{ The designer was limited to an over-all length of S(ft. 


§ All distances measured horizontally to end of solid water ; no spray included. | With both pumps at once, 1—3”—234’, and 
The Geyser, in rough sea (Lake Michigan), made 4 knots in 15 minutes by taflrail log—at the rate of 18? miles per hour. 


The Cleveland boat, in a rough sea ai 
10} miles per hour for over one hour, by 


circles about 135ft. in diameter, in 1 min. £8 sec., at three-quarters 


The Seth Low, in smooth sea and moderate breeze, 


other half against tide over same course. 


made 12°8 miles in one hour by bearings and chart. 


speed. 


4—2"—220'. 


nd strong wind (half the time on starboard quarter and half the time on port bow)—Lake Erie—made 


bearings and chart. Contract speed, 9 miles per hour in smooth water. tame boat turned complete 


Ong-half the >un with tide and 





is the capacity thus obtainable for throwing large streams ata large 
fire. Little streams from jin. to 1fin., such as the ordinary single 
shore engine can throw, are almost useless at a large fire, except 
to keep it from spreading; they are vaporised before they can 

netrate, thus even adding to the fire, whereas a strong 24in. to 
Shin. stream will tear its way through walls, partitions, goods, 
&c., into the heart of a big fire and break it up so that the small 
streams can operate on it effectively. There are very few, if any, 
firemen, even in large cities, who know much about streams above 
2in. in diameter ; we must go to these modern high-power fire boats 
to find out the power required and the effect with larger streams. 
So far as known, there are almost no data published in regard to 
the velocity, nozzle pressure, volume of water and power required in 
fire streams above l#in. diameter. When these fire boats have been 
thoroughly experimented with, this knowledge can be obtained for 
streams up to 4in. diameter. It is to be regretted that this has 
net yet been done. The certain increase in the efficiency of larger 
fire pumps, with their larger areas and passages, over that obtained 
in the smaller pumps of shore fire engines, is an important item. 

The main features in the design of a high power fire boat are the 
boiler and pumps, of course. The boiler must have all the capa- 
city which can be got on a certain prescribed displacement, which 
means two, three, or even four times the capacity of that in an 
ordinary tug of similar dimensions. The hull and motive machinery 
must be secondary matters, as in a dredge or floating elevator. 
But manceuvring power and s' , in the order mentioned, are 
also very important items. ep, too, the boats for each port 
or locality must have an individuality of their own. A boat 
designed to suit the conditions and hydrographic features of one 
port might be entirely unsuitable in another. It would make far 
too longa paper to go into details in these matters, the plans 
and table will give much information as to detail to those who feel 
interested enough to go into the matter. Your attention will be 
called, however, to a few points. 

The ordinary ‘‘ Scotch” boiler is much lighter per square foot of 
heating surface than the “‘ water leg” boilers, and for that and 
several other important reasons it was adopted by the writer 
as the best type which could be used under the circum- 
stances. By careful designing, and by specifying the best material 
obtainable in the market and the best methods of workmanship, it 
was proved that the weight of this type of boiler, per square foot 
of heating surface, could be reduced from 50 lb. and over, as in 
transatlantic steamships and United States naval vessels, to35°26 Ib. 
in the Seth Low, 35 1b. in the Cleveland fire boat, and 31°9 lb. in the 
boiler of Chicago’s Geyser. This calculated weight includes water 
to 4in. above highest heating surface, felting and asbestos, breech- 
ing, grates, saddles, stack and attached valves. 

These boats are not intended for sea service, and therefore it was 
permissible to carry the water line higher and use adry pipe. A 
ratio of 38 to 1 was also used between the heating and grate sur- 
face on account of having a forced draught. These two features 
explain part of the reduction in weight; the rest of it comes by 
using the highest grade of material and workmansbip, and in cut- 
ting out the useless and ‘‘ dead” water spaces below the furnaces by 

utting in extra fire tubes and a “‘ regenerating” flue for admitting 
eated air into the back connection. 


Besides the great advantage of throwing large streams and 
having special and rapid accessibility to all water front or harbour 
fires, a properly designed fire boat need not have her field of opera- 
tions confined to the water front. She may be given such a capa- 
city as to make hera large movable pumping station capable of 
carrying her equipment, crew, coal, &c., to the nearest practicable 
point, and operating from that point with unlimited water supply 
upon a fire 1200ft. to 1500ft. distant, through several lines of hose of 
large size. And even beyond this 1500ft. belt, fire boats can be used 
to reinforce shore engines, the latter either connecting their suctions 
direct to the delivery from the fire boat, or the boat can deliver 
into tanks from which the engines candraw. Scarcity of water for 
large fires is a thing of which many large cities have to complain. 
Again, special pipes or mains can be laid connecting the nearest 
convenient point on the water front with any desired building or 
district in a city, the fire.boat connecting with the main and opera- 
ting somewhat on the Holly system. 


These fire boats are designed to keep up steam constantly. A 
banked fire in one of the furnaces with the others primed ready to 
start, is found to work well. The boats are put on the regular fire 
alarm and telephone circuits by special slip cable connecting with 
the instruments permanently located in the pilot house, and the 
boats can make much better time in going to a fire than the shore 
engines can, because they are able to start as quickly, have generally 
less obstruction, and always very much more speed. When we 
consider the cost of real estate and building in a city of the first or 
second class, it is plain that a first-class fire boat, fully equipped and 
with a capacity for throwing six to eight strong 2in. streams, can 
be had at about the same cost as a shore engine throwing one 2in. 
stream, when to the cost of the latter is added the outlay for hose 
and carfiage, equipment, house and lot, horses and other matters 
necessary to maintain the engine and crew. It is safe to say that 
an improved form of floating fire engine is the cheapest and by far 
the most efficient method for the fire protection of shipping and 
water front districts in large or small ports, and that such machines 
are destined to come into more general favour. From the studies 
and experience of the writer in the matter he has concluded that itis 
quite possible to build and equip complete ready for service a small 
floating fire engine with a capacity of two to three first-class shore 
engines—two to three 2in. streams—suitable for a small port, for 
20,000 dols., and one of half this capacity for 14,000 dols. This 
includes the cost of hose, pipes, nozzles, &c., which is always quite 
a large item. 





Scrap Merat.—The Scrap Metal Co.’s prices are as follows :— 
Old copper, £71; old brass, £43 ; old gun metal, £56, per ton, net 
cash, London, Subject to market fluctuations, 

Fata ExeiosioN oF BoarD A FRENCH IRoNcLAD, —During 
artillery practice on board the French ironclad Admiral Duperré 
in the Gulf of San Juan, on December 13th, one officer and five 
men were killed through the bursting of a gun. 


LIVERPOOL: ENGINEERING SocieTy.—The Liverpool Engineering 
Society held its fortnightly meeting on the 12th inst., at the Royal 
Institution, Colquiti-street, Liverpool, the president, Mr. C. H. 
Darbishire, Assoc. M. Inst. (.E., being in the chair. A paper 
entitled, ‘‘ The Supply of Salt Water to the Public Baths, Bootle,” 
was read by Mr. W. N. Blair, Assoc. M. Inst. C.E., surveyor to 
the Corporation of Bootle, who described the details of the pipe- 
line, yumping machinery, and filter tanks. The engine and pumps 
are placed about a quarter of a mile from the Brocklebank dock, 
from which the water is drawn through a Yin. pipe, and forces the 
water up to the baths, which are about 80ft. above the dock. The 
water is also used for street-watering purposes, for which hydrants 
are provided at suitable intervals. The filter tanks are constructed 
entirely of wrought iron, the main framing being of rolled joists 
spaced about 4ft. apart. The filtering material, consisting of broken 
stone, gravel, and sand, to a depth of about 3ft. 6in., is placed on 
a floor of gratings about 7ft. above the bottom of the tanks. The 
water from the pumps is delivered at the top of the tanks, and 
after being filtered, is retained in the space below until required 
in the baths. Thé total capacity of the tanks is about 150,000 
gallons, and the contents of the two swimming baths are 100,000 
gallons and 45,000 gallons, the water being changed three times 
weekly in summer. The Corporation of Bootle have decided to 
extend the salt water mains through the principal streets of the 
borough for street watering, as the cost of the water is only 24d. 
per 1000 ‘gallons, this price covering all working expenses and re- 
payment of capital. Several drawings were exhibited showing the 
construction of the filter tanks and machinery, &c, There was an 
interesting discussion, and Mr. Blair was thanked for his paper. 
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COMPOUND LOCOMOTIVES ON THE LONDON 
AND NORTH-WESTERN RAILWAY. 


THE compound locomotives invented by Mr. I’. W. 
Webb, locomotive superintendent of the London and 
North-Western Railway, and constructed by him at 
Crewe Works, have attained a world-wide celebrity. . We 
illustrate one of these engines this week. ' Our engraving 
is as nearly as possible on a scale of lin. to the foot. 
The engraving is consequently the largest that has ever 
been published of a locomotive engine. Of its merits our 
readers must judge. It has been prepared from a photo- 
graph of precisely the same size, courteously placed at 
our disposal by Mr. Webb. On page 515 will e found 
three end views, toa much smaller scale, which go far to 
explain themselves. 


Ten years ago Mr. Webb constructed his first compound 
lucomotive. He took an old inside 15in. cylinder engine, and | 


converted it on Malet’s system by lining up one cylinder 


to 9in. diameter. That engine worked light trains on the | 


Ashby and Nuneaton branch for about five years. The re- 
sults were so satisfactory that Mr. Webb next designed the 
Experiment, which was constructed at Crewe in the latter 
part of 1881, and during the first twelve months of its life 
ran 100,000 miles, principally with the Scotch and Irish 
mail trains. Its daily work was 319 miles. Mr. Webb 
then proceeded to further developments, and he very fully 
described the engine he was building in 1883 in a paper 
read before the Institution of Mechanical Engineers at the 
Liége meeting, which took place in July of that year. 


_ only for engines, but also for the new carriage stock now 
being made for the London and North-Western Railway 
| 
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WEBB’S RADIAL AXLE-BOX. 


Company. The axle journals throughout the engine have 
been made as long as possible, the advantage of doing so 
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JOY'S VALVE GEAR-—OUTSIDE CYLINDERS. 


Subsequently he introduced modifications in the general 
arrangement of the valve gear, &c., and the ee oan 
of Stafford may be regarded as a standard London and 
North-Western compound engine, about forty of the type 
now being at work. 

The engine has two high-pres- 
sure cylinders, 14in. diameter and 
24in. stroke, attached to the out- 
side frame plates between the 
middle and Jeading wheels, the 
connecting-rods working on to 
crank pins in the trailing wheels; 
and one low-pressure cylinder, 
30in. diameter and 24in. stroke, 


having been amply proved by the working of the earlier 
engines. The objects to be attained for which the com- 
pounds were expressly designed were, greater eco- 
nomy in the consumption of fuel,and the doing away with 
coupling rods and the double-throw crank, at the same 





placed between the main frames 








~he- 





at the front end of the engine, the 
connecting-rod being attached to 
the single-throw crank of the 
middle pair of wheels. The 








driving wheels in each case are 
6ft. 3in. diameter. The steam is 
supplied from a regulator in the 
dome to a T-pipe on the smoke- 
box tube plate, and thence by two 
3}in. copper pipes, one down each 
side of the smoke-box through the 
back plate of the low-pressure 
cylinder, and between the frames 
to the high-pressure cylinders. 
The exhaust steam is returned by two Sin. pipes running 
parallel with the others inte the smoke-box, and each 
pipe is carried round the inside of the smoke-box and 
enters the low-pressure steam chest on the opposite side ; 
thus, the pipes themselves are of sufficient capacity to act 
as a steam receiver, and being placed in the manner 
described, the exhaust steam is superheated by the waste 
gas in the smoke-box, the final exhaust escaping on either 
side of the low-pressure steam chest, and thence into the 





chimney in the usual way, with this difference, that there | 


is only half the number of blasts to urge the fire com- 
pared with the ordinary engines, and yet the engine 
steams very freely with the blast nozzle the same diameter 
as in the ordinary engines, An arrangement is also made 
so that steam direct from the boiler can be admitted to 
the low-pressure cylinder for use when starting ; but a 
reducing valve is applied in connection with the steam 
chest, so that the pressure may never exceed about half 
that carried in the boiler. The valve gear adopted for 
this engine is that known as Joy’s, which does away with 
all excentric rods, and considerably reduces the number 
and weight of the working parts ; the reversing is effected 
by an arrangement designed by Mr. Webb, by which 
both the high and low-pressure engines can be reversed 
simultaneously, One of the features in this class of engine 
is the adoption of a boiler in which the water space is 
carried under the fire-grate, so avoiding the necessity of a 
solid foundation ring, it also improves the circulation of 
the water and affords a better opportunity for washing 
out any sediment that may have collected in the bottom. 
The fire-box tube plate is arranged so that it can be taken 
out and replaced by a new one without disturbing any 
other part of the fire-box. The leading axle of the engine 
is fitted with Mr. Webb’s improved form of radial ben, 
illustrated by the accompanying engraving, which allows 


a lateral movement of 1}in. on each side of the centre line ; | 


the movement being controlled by a central spring 
B. The axle-box has been extensively adopted, not 





JOY'S VALVE GEAR—INSIDE CYLINDERS. 


time retaining the advantage of the weights on two pairs 
of wheels for adhesion, without the necessity of coupling 
them. It will be seen that the arrangement of this system 
allows the high and low-pressure engines to work inde- 
pendently of each other, so that it is not neeessary that 
| the two pairs of driving wheels should be of the same 
| diameter,while the disposition of the cylinders practically 
| balances the engine and enables it to run steady at very 
| high speeds. 
The locomotive Marchioness of Stafford was completed 
| and turned out of the Crewe workshops on February 28th, 
1885. On the 20th of April following she was sent to the 
International Inventions Exhibition at London, and her 
| desiguer and builder—Mr. F.W. Webb—was awarded 
| the gold medal for railway plant by the Executive Coun- 
cil. On November 30th she arrived back at Crewe, and on 
| December 17th, 1885, commenced her working career, 
| continuing in active service until January 5th, 1887, when 
she came into the workshops for repair till February 
22nd, when she recommenced duty and remained steadily 
at work until March 27th, 1888, when she was again laid 
up for seventeen days; but, having undergone the requi- 
site overhauling, was set to work and has been steadily 
employed to this date. 

Between December 17th, 1885, and November 30th, 
1888, she ran (1) 199 trips from Crewe to Carlisle and 
back, with a maximum load of 22 coaches and an average 
load of 13 coaches in both directions: (2) 218 trips from 
Crewe to London and back, with a maximum load of 
20, and with an average load of 13 coaches; (3) 
thirteen trips between various points with a maxi- 
mum load of 16, and an average of 9 coaches, cover- 
ing in all a: distance of 132,970 miles, with a coal 
consumption of 36°31b. per mile, including that burnt 
| whilst standing in steam, and in fact issued for a// purposes. 
The average consumption of fuel of the forty of her class 
and dimensions has been 36°51b. per mile. The total 
miles run by the seventy-four compound engines now in 











use on the London and North-Western system since their 
introduction in 1882,amount to 10,396,389, and the average 
consumption of fuel by all types of these has been 326 lb. 
per mile, whilst the loads mentioned above may be taken 
as fairly typical. The average cost of maintenance 
compares very favourably with that of other classes, and 
in all respects the commercial results obtained with the 
compound engines on this system, up to the present time, 
have been very satisfactory, and have shown te great 
advantage in the case of one of the ordinary type of 
Metropolitan engines, working on the District Railway, 
which was converted into a compound some time ago. 
This engine has run 161,985 miles, the average consump- 
tion of coal being 23°21b. per mile, including the usual 
allowance for raising steam. The average consumption 
of the same type of engine non-compound is 31‘41b. per 
mile when doing similar work. 

In the earlier engines, the Joy gear for the outside 
cylinder was actuated partly by a small return crank 
fixed to the crank pin, but in all the engines of the 
Marchioness of Stafford type a different and _ better 
arrangement has been adopted, which we illustrate 
diagramatically by the accompanying engraving. To 
render our description complete, we also give a diagram 
of the inside valve gear, although it presents no abnormal 
features. The outside valve gear is not seen when the 
engine is at half-stroke, the rods hiding each other. 

The principle of Joy’s gear consists in making a die 
slide up and down in an inclined slot. The valve rod is 
coupled by a link to the die, and as the die rises and 
falls, the valve is moved, one end of the inclined slot 
being nearer to the valve chest than the other. It will 
readily be understood that the if slot is placed vertically, 
there will be little or no motion of the valve, and accord- 
ing as the upper end of the slot is nearer to or further 
from the valve chest than the lower end, so will the 
engine run forward or backward. The engine, there- 
fore, can be reversed by altering the position of 
the slot. In the engine we are describing, the slot 
is planed in a disc as shown, which dise can be 
partly rotated in a hoop bored to receive it, and secured 
to the engine frame. The disc is turned round in the 
hoop by the reversing lever. The die is caused to rise 
and fall in the slot, by the system of linked bars shown, 
one end of one bar being pivotted to the connecting rod, 
so that the up-and-down motion of the rod is imitated on 
a reduced scale by the motion of the die in the slot. If 
the valve rod depended for its motion on the slot alone, 
there could be no lead. This difficulty is got over by the 
jointed rods in a way which will be readily understood 
by anyone who will take the trouble to follow out our 
diagram. Those not familiar with Joy’s gear will do 
well to master the construction of the inside gear first. 
The outside gear is virtually just the same, only turned 
upside down. 

It is almost superfluous to say that Mr. Webb’s com- 
pound engines are constructed with all that attention to 
detail for which Crewe is celebrated. The introduction 
and success of these engines reflects the greatest credit on 
Mr. Webb, not only for his ingenuity as an inventor, and 
his skill as a designer, but for his energy and perseverance 
in working against a good deal of opposition, and a suffi- 
ciently noisy expression of doubt as to the excellence of 
the most thoroughgoing change in locomotive engine con- 
struction that has been effected siuce the Rocket super- 
seded the Puffing Billy. 








MERCANTILE SHIP DEVELOPMENT. 





Tue long awaited revival of shipbuilding activity bas 
at last arrived, so that once more our shipyards resound 
with the ring of the rivet hammer, and empty spaces 
along their water frontages are as rare as they were five 
or six years ago. A slight foretaste of returning pros- 
perity was given to us a year ago, but at that time it 
did not come to stay. Its present visit seems, however, 
likely to be of more protracted duration, and to be at 
tended by conditions of comparative economic stability in 
the associated departments of steel manufacture, ship, and 
engine construction, and shipping management. The 
causes which have led to this revival of maritime pros- 
perity are apparently complex in their character and not 
easy of separate identification. Neither does it seem 
possible to assign to each cause its precise share of ins 
fluence in bringing about the numerous inquiries for new 
tonnage which for months past have been in the market, 
and which do not yet appear to be exhausted. One or 
two influences are, however, of too marked and prominent 
a character to escape attention, and to them more than to 
any others may we fairly attribute the present activity of 
our shipbuilding and marine engineering industries. The 
introduction of higher steam pressures with engines ad- 
mitting of three or four successive expansions, and the 
consequent economies effected in fuel consumption, has 
rendered commercially obsolete a very large proportion of 
the world’s steam tonnage. The cheapening of mild steel 
which is now, strength for strength, lower in price than 
wrought iron, has still further tended to place at a com- 
petitive disadvantage the large tonnage built of the latter 
material which is still afloat ; while, added to this, the 
owners of the older types of steamers have to cope with 
thesuperiority of modern desigus both as regards stowage, 
dead weight carrying capabilities, and the many other 
economic developments in the ship construction of the 
present day. Hence it will be seen that apart from all 
consideration of restored commercial contidence, as exen- 
plified by better freights and enhanced values, the ship- 
owner has strong inducements to possess himself of ships 
which are able fairly to compete for the carrying trade 
on the seas. The closer the competition for freights the 
more the reason for employing ships which carry most 
and cost least for maintenance when at work, and no 
time was better for acquiring such property than when 
steel and labour were cheap. These causes will account 
for the stir of October, 1887, while the consequent rise 
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in the steel market explains the check which was expe- 
rienced two months later. Twelve months ago the 
economical ship and engine were as necessary and aseasily 
forthcoming as now ; but while the low freights of 1887 
were not sufficiently stimulating to induce shipowners to 
persevere in face of increased prices for ships, the contrary 
is the case now. 

It may perhaps be of interest to examine some of the 
principal developments which have been made in ship 
construction during recent years, and to trace the econo- 
mical tendencies still in progress. One of the most inter- 
esting of these is, singularly enough, an outcome of the 
successful labours of the Freeboard Committee. The tables 
prepared by that Committee, and recommended to Parlia- 
ment as a basis of legislation in regard to the safe loading 
of ships, have been accepted by the Board of Trade; but 
the task of assigning freeboards in accordance with these 
tables has been relegated to Lloyd’s Register Committee. 
So that the society which has hitherto undertaken the 
survey and classification of at least 90 per cent. of the 
ship tonnage produced every year im this country, has 
now been entrusted with the further onerous duty of 
assigning freeboards in cases wherein shipowners may 
desire to protect themselves against all suspicions of over- 
loading their ships. The existence of a recognised scale 
of freeboards has rendered it possible to arrive at a safe 
and definite agreement in regard to the deadweight carry- 
ing capabilities of a vessel. Hitherto there could be no 
security that the immersion corresponding to a certain 
deadweight would receive legal sanction, and consequently 
agreements between builders andl owners, based upon the 
fulfilment of such a condition, were always hampered by 
considerations associated with the Wreck Commissioners’ 
Court. But now that the principal ship registration 
society in the world bas established its fitness to deter- 
mine suitable freeboards, and has been tacitly deputed by 
the State to do so, a new condition of affairs has been 
created, so that instead of contracts being placed at so 
much per register ton, as heretofore, it is pow quite a 
common thing for the price of a ship to be fixed at a 
certain sum per ton of the deadweight carrying capability 
at Lloyd’s load-line. Moreover, shipowners even go 
further than that by insisting upon a guarantee that a 
certain deadweight shall be carried at that line, 
deducting penalties for failure, and at times paying 
premiums for a realised excess. To check the pos- 


sibility of receiving a slow, bulky, baige-like ship | 


in fultilment of such a contract, a certain fixed speed 
upon a definite coal consumption is usually insisted upon, 


and these results have to be obtained when carrying the | 


guaranteed deadweight. It will thus be seen in what 
way the solution of the freeboard problem by the Load- 
line Committee has so far influenced the transaction 
between shipbuilder and shipowner, and it does not 
require much shrewdness or foresight to anticipate the 
directions in-which the tendency so opened up will ulti- 
mately be pursued. Already, indeed, there are many 
indications observable which go to show that in the 
future the chief effort of the shipbuilder and marine 
engineer will be to minimise the weight of hull and 
machinery, and eliminate everything which augments the 
weight without correspondingly adding to strength and 
efficiency. It is quite clear that in this tendency there 
must be elements of danger associated with conditions 
which, rightly guided and wisely limited, must un- 
doubtedly lead to improvement in ship, engine, and boiler 
design and construction. The situation is one demanding 
the exercise of the best scientific and practical skill which 
can be commanded, but at the same time there is much 
need for prudence and caution. Great Britain has for 
long kept a good lead as a shipbuilding and shipowning 
country, and that lead must not be lost either through 
the operation of careless avarice or of stupid obstruction. 

Let us see, then, in what directions it is sought so far 
to minimise weights in the hulls of ships. The import- 
ance of thoroughly protecting the inner surface of the 
plating in a ship against corrosion and abrasion, has 
already been discussed in the columns of THE ENGINEER, 
and the reasons have been given for the superiority of 
Portland cewent over any of the bituminous cements as a 
protective material. It unfortunately happens that Port- 
land cement has a somewhat high, while the bituminous 
cements havea low specific gravity, and consequently there 
has arisen of late a disposition in some quarters to revert 
to the latter material, notwithstanding the experience of 
the past regarding it. In some cases shipowners are already 
removing bituminous cements, after the experience of a 
year or two with it in their ships, thereby confirming the 
almost forgotten results which were determined a quarter 
of acentury ago with the bituminous protectives in use 
at that time. It would, without doubt, be a very 
desirable thing to exchange a comparatively heavy coat- 
ing of Portland cement for a lighter protective material 
if one could be found to adhere satisfactorily without 
becoming soft at a moderate temperature. Up to the 
present time it does not appear that such a material 
has been discovered, it being found especially difficult to 
protect the rivet-heads in an enduring manner ; while an 
absence of the desired solidity at commonly experienced 
temperatures, not only in the machinery space, but also 
in the cargo holds, is an equally formidable objection to 
bituminous compounds. The Committee of Lloyd’s 
Register sanction the use of bituminous cements only 
when the owner is a consenting party thereto, and in 
such cases the cement is submitted to frequent inspection 
to determine its condition. We are not without hope 
that some material will yet be forthcoming which will 
combine the lightness of bitumen with the hardness and 
durability of Portland cement. But the latter substance 
is not now applied so thickly as was the case until a few 
years ago. There can be no doubt that iron and steel 
ships have in many instances been unduly loaded with 
cement, brick, and even tiles, laid upon the inner surface 
of their plating for purposes of protection against abrasion 
and corrosion. A thickness of }in. to ?in. composed 
of equal proportions of Portland cement and sharp river 
sand is all that is required for the purpose ; but in order 


that due economy of weight may attend the use of such 





thin coatings there must be small watercourses through 
the frame angle bars as well as the larger holes through 
the floor-plates, otherwise the bilge water will not flow 
freely to the pumps, and the only advantage gained will 
be a substitution of water for cement in the limbers. 
The importance of these economies in weight-carrying 
will be apparent when we remember that by a careful 
and judicious application of cement a weight of ten tons 
may be saved in a large steamer, which, at a price paid 
for the ship of, say, £8 per ton of deadweight, means an 
extra £80 in the shipbuilder’s pocket, to say nothing of 
the additional freight-earning power conferred upon the 
steamer. 

Economies in structural material are, however, of deeper 
moment than those relating to the employment of a mere 
protectivesubstances which aldsin nodegree to the strength 
of the ship. True economy of construction is something 
more than simply weight saving; although it all comes 
back to that in the end. One of the principal functions 
of the naval architect is to dispose his material so that 
every component of the structure is of the necessary sub- 
stance, but no more; or, in other words, the iron or steel 
should be put where it is wanted, and nowhere besides, 
Every part of the ship ought to be duly proportioned to 
every other part, so as exactly to fulfil in the requisite 
| degree its particular function; and any excess beyond 
| that requirement is waste, just as every deficiency there- 
| from is weakness, Abstract science is a valuable aid in 
| the solution of this problem, but much more is learnt by 
| tentative means. The shipbuilder’s art has, on the whole, 
| been one of steady progression towards perfection, broken 
|now and then by retrogressive steps when commercial 
| competition has been allowed to override the teachings of 
| past experience. The operation of register societies such as 

loyd’s, although charged—and justly, perhaps, at times 

—with unscientific obstruction, has on the whole exercised 
|a very salutary influence upon the development of mer- 
|cantile shipbuilding, and it is a satisfactory sign of the 
| times that all the modifications of late years in the modes 
| of ship construction have very early received the careful 
| attention of Lloyd’s Committee and extensive surveying 
| staff, and by their aid have been shaped and guided into 
|a safe and rule-regulated practice. The revolutionary 
exchange of mild steel for iron is a noteworthy instance 
| of the usefulness of such an organisation in taking hold, 
at the start, of a new departure, and securing for it the 
surest conditions of safe development, by experimentally 
| determining the properties of the new material, and insti- 
tuting safeguards for the future production of a uniform 
and suitable quality. 

The most important of the tendencies in the direction 
of still further economising the structural arrangements 
of iron and steel mercantile ships, made during recent 
years, have necessarily come under the attention of our 
national Registration Society, and the shipbuilders and 
shipowners of the country await with interest the result 
of its deliberations thereon. The introduction of mild 
steel, and the consequent almost total displacement of 
wrought iron as a material for ships, has involved much 
more than the institution of a system for watching the 
manufacture of steel, and checking the quality produced 
by testing. A material such as mild steel, so different 
from wrought iron in its physical properties, cannot be 
econonically combined by the observance of the same 
rules for scantlings as were found suitable for the latter. 
Hence, rules for the construction of steel ships have been 
promised, and are expected. These rules, it is hoped, will 
embody all that the best experience with existing steel 
ships has taught, and the large staff of Lloyd’s 
surveyors, found in every principal port of the 
civilised world, should surely know whatever such 
experience has brought to light. The application of 
massed framing, and the employment of combinations 
of “web frames” and side stringers joined by “diamond 
plates” in lieu of beams, whenever the latter interfere 
with machinery, boilers, or the stowage of cargo, is a 
device of comparatively recent origin which is rapidly 
finding extension in steamship construction, and fur whic 
trustworthy rules must be framed. At present there is 
no written code of regulations applying to this system 
of framing ; but a sufficient number of ships containing 
more or less extensive embodiments of the system has 
been built to afford by this time a fairly accurate idea of 
its value and the extent of its safe applicability. 

The eleven or twelve years’ experience which has been 
gained respecting the corrosive tendencies of mild steel 
when worked into the different parts of a ship has 
yielded valuable information thereon. It has been con- 
clusively proved that the durability of steel is less than 
that of iron when exposed to the conditions which prevail 
in coal bunkers and double bottoms. Hence many ship- 
owners now prefer to use iron for those parts of a vessel 
which in other respects is built of steel, taking care, of 
course, to adopt the ordinary scautlings of an iron ship 
for such parts of the structure. The difference in the cost 
of material is inappreciable, but the weight of hull 
is necessarily greater than if steel were used through- 
out. This is unfortunate but unavoidable. In view 
of the rapid destruction due to the speedy rate of 
oxidation already referred to, it is clearly a prudent step 
to use the heavier scantlings of iron rather than pay the 
penalty involved in the early renewal of the steel. 
Happily the evils of rapid corrosion appear to be limited 
to the parts nanied, so that sailing ships are not affected 
thereby, and steamers only to a very partial extent. The 
cellular system of constructing water-ballast tanks is, 
however, ming so general that the evil ‘s of wide 
applicability. Under any circumstances, whether the 
plating, framing, and brackets of double bottoms be of 
iron or steel, it is of the utmost importance that the 
whole interior of a ballast tank should be easily accessible 
for purposes of frequent examination. It is to be feared 
that the use of water ballast is not an unmixed advantage, 
for, however wide may be the spaces between the outer 
and inner bottoms, and however large the manholes in 











the solid floors, it is idle to suppose that the interiors of 





water-ballast tanks in the bottom of a ship will ever be 
the subjects of such frequent and thorough inspection as 
the frames, floors, and cement of the pre-existing type. 
The complete examination of the interior of the I ae 
bottom of a large steamer in all its divisions and 
spaces would fully employ a man during several days, 
and none but a young, spare, and active person would 
be physically qualified to do it. ‘To send a man suffering 
from any weakness of heart or lungs upon such a duty 
would involve the possibility of his never coming out 
alive. The survey of the interior of a boiler is mere 
child’s play in comparison with the examination of the 
interior of a cellular double bottom. This is a state of 
affairs which must be faced and provided for by those 
~~ = gpa for the management and upkeep of vessels so 
fitted. 








PARLIAMENTARY NOTES, 


DuR1NG the past week the following questions of interest to our 
readers have come before Parliament :— 

Sword and sword-bayonet tenders.—Mr, H. Vincent asked the 
Secretary of State for War whether he had any objection to lay 
— the table copies of the advertisement calling for tenders for 
20,000 swords in the autumn of 1885, of the tenders received, and 
of the contract with the German firm with whom the order was 
a: as also copies of the advertisement calling for tenders for 

50,000 sword-bayonets this year, of the tenders received, and the 
contract with Messrs, Wilkinson and Co, Mr. E. Stanhope in reply 
said: I cannot undertake to produce copies of tenders received for 
these contracts, but if my hon. friend would like to see a copy of 
the as with Messrs, Wilkinson, | shall be very happy to show 
it to him. 

Electric lighting in Parliament.—Mr, Howarth asked the First 
Commissioner of Works whether, during the ensuing recess, he 
could see his way to make such an extension of the electric lighting 
arrangements in the House as would check further injury to the 
stonework in the corridors and staircase leading from the Star 
Court to the Commons lobby ; and whether it would be ible to 
carry the electric light into the different rooms connected with the 
reporter's gallery. Mr. Plunket: I quite agree in the desirability 
of the objects sought by my hon. friend, and I have under con- 
sideration a for extending the electric lighting of this 
building, which would include and go somewhat further than the 
suggestion of my hon. friend; but the cost of the installation 
would be considerable, and I must obtain the opinion of the Trea- 
sury upon its financial aspect. I fear it would not, in any case, be 
possible to complete the arrangements earlier than Easter. 

Weybridge sewerage scheme.—In answer to Mr. Byron Reed, Mr. 
Ritchie said the Local Government Board bad received the report 
of their inspector on the inquiry as to the proposed Weybndge 
sewerage scheme. It was now under the consideration of the 
Board, and he expected that the decision would be communicated 
to the sanitary authority in the course of the present week. He 
should be happy to direct that a copy of the letter communicating 
the decision of the Board should be forwarded to his hon, friend. 

Dockyard apprentices, — Mr. Knatchbull-Hugessen asked the 
Secretary to the Admiralty whether the regulation by which the 
dockyard apprentices of Sheerness, who obtained 60 per cent. of 
the requisite marks, were permitted to retain their school books 
with their names written in them, had been rescinded ; if so, why ; 
and, if not, whether he would take steps to see that it was carried 
out. Lord G, Hamilton in reply said the present regulation issued 
by the Admiralty in April last is to the effect that any apprentice 
who obtained 50 per cent. of the maximum number of marks at 
the final examination should be allowed to retain his books. 

The graving dock at Bombay.—Mr. J, Maclean asked the First 
Lord of the Admiralty what were the dimensions of the graving 
dock at Bombay for ironclads, the plans of which had now been 
approved by the Admiralty and the India-office, what .was the 
estimated cost of the dock, and in how many years’ time it was 
likely to be completed. Lord G, Hamilton in reply said Sir John 
Coode's last de-ign for a new graving dock at Bombay has been 
received, but it has not yet been formally approved by the 
Admiralty and India-office. ‘The dimensions of the proposed dock 
are as follows:—Length of floor, 500ft.; width at entrance, S5ft.; 
depth on sill at high water, neap tides, 35ft.; depth of approach 
channel at high water, neap tides, 32ft. The estimated cost is 
£221,000, and the estimated time for construction is four years. 

Canton River.—In answer to a question on this subject, Sir J. 
Fergusson said representations had been made at different times to 
the Chinese Government in regard to the serious loss caused to 
British shipping interests by the obstructions raised in the southern 
reaches of the Canton River, but the Foreign-office had not heard 
with what result. The attention of Her Majesty's minister would 
again be called to the matter. 











Snip CANALS. —A great impetus has been given to inland naviga- 
tion projects by the success, in spite of all difficulties, achieved by 
the Manchester Canal undertaking, which seems to have had no 
little share in improving the ee of “Bruxelles, Port de 
Mer.” A numerously attended and enthusiastic meeting of the 
Belgian Cercle des Installations Maritimes was held last week in 
the hall of the Union Syndicate, at the Brussels Bourse. The 
President, M. Ad. de Vergnies, reported great progress in the 
negotiations, both with the new Minister of Public Works, M. de 
Bruyn, and with the Brussels Municipality, for making Brussels an 
inland port, and cutting a canal of large section to the river 
Rupel, some little distance before it joins the Scheldt. There is 
considerable analogy between the Manchester, the Frankfort, and 
the Brussels undertakings, as shown by the subsequent communi- 
cation of M. A. Gobert, Ingenieur Honoraire des Mines, who also 
referred to the spirited efforts made by the Bremen Municipality to 
secure direct sea communication. In tracing the history of the 
Manchester Canal sch M. Gobert gave such dramatic interest 
to this tale of ultimate success against all obstacles that he was 
listened to with great attention, and often loudly applauded. He 
on ape out the resemblance of the map of England to an oak 
eaf, with large ports, as London, Liverpool, and Bristol, at the 
re-entering angles, and cited examples of the “‘ Law of Penetra- 
tion,” or the tendency of the sea to come as far inland to 
important centres as possible, Venice at the end of its gulf 
being an example of natural, and Glasgow of artificial, pene- 
tration. In speaking of Manchester, M. Gobert referred to 
the plant already in use by the contractor, Mr. T. A. 
Walker, including 85 steam dredgers, 100 locomotives, and 
5000 railway wagons, while 320 kilometres = 199 miles of tem- 

rary way were already laid. In pleading the cause of the 

russels Ship Canal, M. Gobert contended that it would not injure 
the State line between Brussels and Antwerp, which was already 
surcha with traffic, so that there was a question of making a 
second line; but to carry heavy and bulky raw material at rates it 
can bear would not be sufficiently remunerative to pay for making 
the second railway. The canal can be made for far less money, and 
would reduce the cost of carriage, while the railway would ulti- 
mately be the gainer. A combination of two circumstances was in 
favour of the enterprise, viz., the growing increase of traffic and 
the erent diminution of interest on capital. M. Gobert ter- 
minated an impressive discourse by the political ideration that 
whatever strengthened Brussels would strengthen the whole king- 
dom. M. Casse, canal contractor, refe’ to a new and compara- 
tively inexpensive method of superseding banks and cuttings by 
concrete walling, thus lessening expropriation, and the meeting was 
adjourned for a month, 
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RAILWAY MATTERS. 
Tur Lord Chancellor has appointed Mr. W. H. Macna- 


mara, barrister-at-law, to be registrar to the new Railway and 
Canal Commission, 

Indian Engineering says: —“The linking in of the 
section between Bhopal and Jhansi took place at Lalutpore last 
week amidst great rejoicings. A through train, with the engineers 
and otber officials, performed the entire journey, 180 miles, with- 
outa hitch. Ere long it is expected there will be through com- 
munication without a break between Bombay and Jhansi, cid 
Ktarsi and Bhopal.” 


In concluding a report to the Board of Trade on a 
collision which occurred on the 12th of October at Ryhope station, 
on the Sunderland and Hartlepool branch of the Neste Bostems 
Railway, Major-General C. 8. Hutchinson says :—‘ This collision 
would not have occurred at all but for the objectionable practice of 
attaching pilot engines to the back instead of to the front of pas- 
senger trains. There is now less reason, since the introduction of 
automatic continuous brakes, than ever for this practice being fol- 
lowed, and it seems most undesirable to expose the travelling 
public to the risks attending it.” 


WE learn that Mr, Ernest Benedict, M. Inst. C.E., who 
has been well known as chief engineer of the Eastern Bengal 
Railway, and of the Scinde, Punjaub, and Delbi Railway, has 
started on his own account as consulting engineer at Umballa. 
There are very few independent consulting engineers in India, but 
there ought to be a wide field for private professional practice like 
that contemplated by Mr. Benedict. Hitherto, municipalities and 
other public bodies have had recourse to Government for pro- 
fessional help, but they will no doubt soon find this available from 
other sources deserving of encouragement and support. 


Ix connection with the Hall Line passage to Europe, 
the North-Western Railway of India is showing renewed activity, 
the traffic superintendent having arranged to start special trains, on 
three successive days from Labore, for through passengers going 
to Europe. These trains were arranged to leave Lahore for 
Kiamari—Karachi—at 6.45 p.m., and to do the journey in tbirty- 
six hours, After leaving Lahore, all necessary arrangements were 
ready-made for passengers in respect to refresbments at what 
Indian Engineering calls proper intervals ; and these conveniences 
ought to go a long way to popularise the Karacbi route from 
North-Western India to England. 


Ir appears that applications for space for railway ma- 
chinery and appliances at the Paris Exposition of 1889 are not being 
received in any number by the United States Commission. Among 
those lately received are models of a rail joint, a coupler, a turn- 
table, a train with ventilating apparatus, and a number of axles, 
steel-tired wheels, and street car wheels. An American journal 
says: —'* Notwithstanding the fact that the great question in Paris 
just now is the new Metropolitan or city railroad, and the equip- 
ment which should be provided for it no American locomotive 
builder bas yet applied for space.” This seers to surprise our 
American contemporary, who ety forgets that there are a 
few locomotive builders even in France, to say nothing of those of 
Er gland and Scotland. 


Tue Willemin sleepers, made of two Z bars rivetted 
together, with cast iron cbair between— already illustrated in THE 
ENcINteR—have been laid on the three ‘‘vicinal” lines at 
Charleroi, Belgium, worked by the Soc. An. des Railways 
Economiques, which were opened for traffic on June 3rd, 1887. 
Though there are fifteen trains, and on one twenty-seven, in each 
direction, and heavy wagons constantly pass over the rails, the 
engineer of the line--M. H. Grumicaux—and the general secretary 
of the Société Nationale des Chemins de Fer VicinauxM. Le 
Brun— report most satisfactory results. The lines are ballasted 
with furnace cinders, which it was feared might exert an injurious 
influence on the iron sleepers, but this has not turned vut to be the 
case, and the maintenance has up to the present time been satis- 
factory and economical. ‘The lines measure together 20 kilometres, 
or 124 miles, and there are gradients of one in twenty, with curves 
of 25 metres, or 14 chains, radius; yet the rails have invariably 
stood well when the iron key for fastening them down to the chairs 
has been of sufficient strength. 


Jupeine by his report to the Board of Trade on a fatal 
accident to platelayers, which occurred on the 24th October, near 
Syston, on the Midiond Railway, when the engine of a passenger 
train from Nottingham to Leicester knocked down and killed two 
platelayers, Major Marindin seems to have a curious notion of 
discipline, and yet does not hesitate to speak as though he could 
have as much knowledge of the subject as bearing on railway 
matters, as the railway men. He says, ‘‘In conclusion, allusion 
must be made to the evidence of the inspector of permanent way, 
endorsed as it is by that of his superior, the district superintendent, 
because it furnishes an example of that want of a proper sense of 
discipline which is far too common. The inspector, who is the 
official immediately superior to the ganger, and who lives at Syston, 
states that, although when he got up on the morning in question 
the weather was certainly unfit for a ballast gang to be at work on 
the line, he would not, even if he had known that the men were at 
work, have thought it to be his duty to go or send to order them 
to knock off work, considering that the ganger, and the ganger 
alone, was responsible. Now, that is not my idea of what is the 
duty of a man occupying such a position, and, speaking generally, 
I am quite sure that if every railway official would consider it to be 
his duty to do all in his power to insure the rules and regulations 
of his company being carried out, and to go perhaps out of his way 
to bring to notice all breaches of them, even when no evil results 
follow, there would be a marked diminution in the number of 
accidents of all kinds upon railways.” This is a curious notion on 
the part of the Major, and about equivalent to the expectation 
that a commanding officer should perform the duties of the 
officers next in rank above the men, 


In their locomotive department Messrs. Nasmyth 
Wilson, and Company have just completed several engines of 
a special type for a new railway that is being laid down in 
Japan. These engines have been designed for narrow- 
gauge traffic, and are probably about the heaviest and most 
powerful yet constructed for a 3ft. 6in. gauge. They are of the 
six-wheeled coupled type, with a pair of carrying wheels at either 
end, on Webb’s radial axle-box, and they are designed for running 
over curves of 280ft. radius. The total weight of each engine 
when fully equipped for work is forty-eight tons, and they are to 
run at a maximum specd of thirty miles perhour. Another special 
type of engine has been recently built for the South of Ireland, 
designed for tramway or light railway traffic as 9 Nag These 
engines are to take a load of eighty tons up an incline of one in 
forty, which for one portion of the route is continuous fora mile and 
a-half, and upon which the engines have to stop and start. The 
maximum §| is not to exceed eight miles per hour on the road, 
but on the railway track they are to run up to twenty-seven miles 
per hour, . The engines are constructed for a 3ft. gauge, and the 
total width of each engine does not exceed 6ft., whilst the total 
length jg only 20ft. In such a confined space the effective arrange- 
ment. of the various working parts has, of course, been a matter 
of considerable difficulty, Sut Messrs, Nasmyth, Wilson, and 
Co. have Sti ed in producing an engine which is not only most 
efficient for the purpose for which it has been specially constructed, 
but in general design the engines are far in advance of many of the 
unsightly locomotives which at present disfigure the public roads 
where steam tramways are in operation. They have also been 
careful to reducs to the minimum both the nuisance frem smoke 
and the danger to other trafic frequently arising from the noise 
and rattle accompanying the working of an ordinary tramway 
engine, 


NOTES AND MEMORANDA. 


Herr C. I. Wener has made some interesting observa- 
tions. on the variation of the resistance of alloys of tin-lead and 
tin-bismuth at their period of fusion.- Nature says, ‘‘ A consider- 
able and rapid inerease of resistance is observed as the fusing 
point is reached, and it is the more marked the simpler the com- 

ition of the alloys. Pb, Sn behaves like pure tin. The tin- 

ismuth alloys are very irregular, fur the specitic resistance of bis- 
muth falls as the point of fusion is reached.” 


Tue Tenth Census Report of the U.S. is now completed 
by the late issue of volume xxii. The original appropriation 
of March 3rd, 1879, was 3,000,0C0 dols. The report complete 
includes twenty-two volumes of data, a preliminary volume 
of population, and a compendium of two quarto volumes of 1772 
pages. Tbe whole report covers 19,304 payes; and its cost, 
exclusive of printing, engraving, and binding, 4,853,350 dols., or 
9°68 cents per capita of ulation in 1880. The appropriation for 
printing, engraving, and binding was 1,018,116 dols. 


M. Soret has reproduced Oliver Lodge’s experiment on 
the dissipation of fog on a small scale by placing a platinum cup, 
containing water in a boiling condition, by a Bunsen flame in con- 
nection with one pole of an influence machine and a point above 
the water in connection with the other pole. When the machine 
is not at work, so-called steam ascends undisturbed, but when the 
machine is excited the clouds whirl and move about in a flame- 
like fashion, until the vapour disappears entirely. The experi- 
ment is made in a dark room, and the cupis illuminated by a beam 
of electric light. 


Describine a method of thawing the ground round a 
frozen gas pipe, Mr. F. H. Shelton says:—‘‘1 took off from over 
the pipe some 4in. or 5in., just a crust of earth, and then put a 
couple of bushels of lime in the space, poured water over it, and 
slaked it, and then put canvas over that, and rocks on the canvas, 
so as to keep the wind from getting underneath. Next morning, 
I found that the frost had been ‘drawn’ from the ground for nearly 
3ft., a great advantage, for picking tarough frozen ground, with 
the thermometer below zero, is hard work. Since then, it has 
been tried several times. In the daytime, one cannot afford the 
time, but with a spare night in which to work, it is worth doing.” 


TuE term “therm,” in place of calorie, for the unit of 
heat in the C.G.S. system has not met with general approbation, 
as the other names applied to these units have done. It was, per- 
haps, hastily accepted ; but has it occurred to the dissentients that 


MISCELLANEA. 


Messrs. Maniove, ALLIoTT, and Co. remove after 
Christmas from 50, Queen Victoria-street, to 276, Winchester 
House, E.C. 


A GoLp medal has been awarded to Messrs. Nettlefolds 
Birmingham, for their launch engines exhibited at the Cardiff 
Exhibition in the launch Nettle, of which we gave engravings in our 
issue of October 26th last. 


Messrs. T. Firercazr anv Co., of Warrington, are 
publishing a block calendar for 1889, with a leaf to be removed for 
every day, and every one with an illustration of a different appa- 
ratus for the use of gas for heating purposes, 


An American paper says :—“ At Lenox’s shipyard, in 
South Brooklyn, a vessel is in course of construction which the 
designer claims will travel at the rate of thirty miles an hour. The 
propelling force is to be a slender stream of water discharged under 
tremendous pressure through a jin. nozzle, from which it will 
a as rigid as a bar of steel,” and, we might add, be about as 
efficient. 


At a meeting of the Sanitary Institute held on Wed- 
nesday, December 12th, Sir Douglas Galton, K.C.B., F.R.S., in 
the chair, it was decided to hold three examinations next ycar, one 
for surveyors in July, and two for inspectors of nuisances in July 
and November. Special courses of lectures to sanitary officers 
were decided upon, and a course of lectures for ladies on domestic 
hygiene to be given in Lent. 


THE prizes and certificates awarded to the students of 
the City and Guiids of London Institute were yesterday presented 
in the Fishmongers’ Hall by Sir Lyon Playfair. The Queen's prizes 
awarded to the students in the metropolitan drawing classes were 
on the same day presented in the Carpenters’ Hal] by Viscount 
Cross. To-morrow, the prizes awarded to the students of the 
Crystal Palace School of Practical Engineering will be presented 
by Mr. James Mansergh, M. Inst. C.E., in the lecture-room of the 
school, at 1 o'clock. 


Os Tuesday evening two speakers at the Institution 
of Civil Engineers spoke in most decided terms of warning against 
the use of some of the so-called cylinder and valve oils. Cases 
were mentioned of the stoppage of the steam ports and clearance 
with the deposit from these oils; a deposit which has to be cut 
out. The facts suggest the use of such oils as a means of filling 





it might be dispensed with altogether, and that the unit of work 
* Joule” answers all the purpose of a unit of heat? There are 42 
Joules ina therm. They are of the same dimensions, and really 
indicate the same physical quantity, viz., the mechanical equivalent 
of heat. Calorie will, however, perhaps hold its own, now that the 
C.G.S. system is so generally adopted. Nature says:—‘‘The only 
reason that led to the acceptance of the therm was the confusion 
arising from the kilogramme degree, as well as the gramme degree, 
being called a calorie, but the former is fast going out.” 


M. Gov, an Italian savant, has presented a paper to 
the French Acadeny of Sciences, in which he claims for Galileo 
the distinction of having discovered the microscope, as well as the 
telescope. He has found a book printed in 1610, according to 
which Galileo had already directed is tube fitted with lenses to 
the observation of small near objects. The philosopher himself 
stated, shortly after this date, that he had been able to observe 
through a lens the movements of minute animals and their organs 
of sense. Ina letter, written in 1614 to a Signor Tarde, he states 
that he has with his microscope, ‘‘seen and observed flies as large 
as sheep, and how their bodies were covered with hairs, and they 
had sharp claws.” The date usually assigned to the discovery of 
the microscope is 1621, and the invention is attributed to Cornelius 
Drebbel, a Dutchman ; but according to M. Govi the date must be 
thrown back eleven years, and the credit of the first construction 
awarded to Gallieo, 


A tone series of observations has been carried out all 
over France since the year 1884 for the purpose of detecting any 
variations of level of the land. These observations have been 
carried out by men belonging to the Génie corps under specially 
selected officers. The result of this series of observations is most 
important. It would appear that a secular depression from south 
to north is in progress. While on the coast of the Gulf of Lyons 
no alteration of level has been noted, on the line between Mar- 
seilles and Lille, a stretch of 820 kilos., the ground is sinking 
towards the north at the very serious rate of 3cm. yearly. It is 
noteworthy that the direction of the sinking is complicated ; it is 
about three times greater towards the north-east than in the direct 
line from south to north. The rate along the line of the meridian 
is about 1 mm. yearly on every 27 kilos.; whereas it is 1 mm. on 
every 10 kilos, in a north-easterly direction. Should this rate of 
depression continue, north-eastern France would in tbe course of 
a few centuries encounter a calamity similar to that which, at the 
end of the thirteenth century, befell the Netherlands. 


Tue use of celluloid instead of glass for photography has 
been described, in the Journal of the Franklin Institute, by Mr. J 
Carbutt, who in a recent paper said :—‘‘It is some three or four 
years since I first examined into this material, but the manufac- 
turers had not then perfected the finish of it to render it available, 
and it is only during this year that it has been produced uniform 
in thickness and finish, and I am now using at my factory large 
quantities of sheet celluloid ,4,;in. in thickness, coated with the 
same emulsion as used on glass, forming flexible negative films, the 
most complete and perfect substitute for glass I believe yet dis- 
covered on which to make negatives and positives, and without a 
single objection belonging to the substances previously enumerated. 
Its weight, as compared with glass, is as follows: Twenty-four 
5 by 8 flexible films weigh 74 ounces, while twenty-four 5 by 8 glass 
dry plates weigh from 110 to 120 ounces ; and its great merit does 
not only lie in its lightness, toughness, and flexibility, but in that 
its treatment in development, &c., is precisely that of a glass plate. 
There is absolutely no after process required. When the negative 
is washed it is hung up by a spring clip to dry, and is then ready 
to be printed from, and, owing to its thinness, can be printed from 
the reverse side, if the precaution is taken to use only vertical 
rays.” 


A reTURN has recently been issued by the American 
Commissioner of Patents, entitled ‘‘ Women to whom patents have 
been granted by the United States Government from 1790 to 1888.” 
It is a quarto of forty-four pages, and records, in round numbers, 
about 2500 patents, besides fifty-seven re-issues. The first on the 
list was taken out by Mary Kies in 1800 for ‘‘straw-weaving with 
silk or thread.” Mary Brush followed in 1815 with a ‘‘corset;” 
Sophia Usher, in 1819, with “cream of tartar, carbonated 
liquid ;” and Julia Planton, in 1822, with a ‘‘foot stove.” From 
that date the entries are annual, with the exception of some nine 
years. During the half-century 1809-58 exactly fifty patents were 
granted. By 1881 the yearly grants were three or four times that 
number. The first native patentee whose address is recorded is 
Agdalena Goodman, of Duval county, Florida, for ‘‘ improvement 
in broom brushes,” in 1849, and she was the only Southerner save 
one up to the outbreak of the civil war. The patents are by no 
means confined to the domestic arts and conveniences, or to the 
hygiene or adornment of the female sex. In 1864 Mary Jane 

ontgomery, of New York, brought forward her ‘improved war 
vessel,” and she also devised an ‘‘improvement in locomotive 
wheels,” together with ‘‘an apparatus for destroying vegetation on 
railroads,” An Iowa lady made an ‘‘ improvement in cigars,” and 
a Philadelphia lady invented a ‘“ moustache spoon,” perhaps not 





for her own use. But none, it is said, of the 2500 inventions reveal 
a new principle. 





sary clearance spaces with a material that will stand the 
temperature, and, perhaps,’ covering piston faces; but the 
adherent coat could not, perhaps, be obtained without passing 
the oil in with the steam, and then the ports would also be partly 
filled up. 


Puans have been made for the Lechlade Waterworks 
by Mr. F. H. Barfield, and it is proposed to obtain the supply of 
water from extensive gravel beds about three-quarters of a mile 
outside the town. The system adopted is that of coupled Abys- 
sinian tube wells. Last year 2 trial tube well was made, which 
demonstrated that a good supply of pure water was obtainable, and 
recently two 3in. Abyssinian wells have been driven by Messrs. 
Le Grand and Sutcliff, of London. These have been coupled 
together and subjected to a prolonged pumping trial by steam 
power, raising over 30,000 gallons per day of ten hours, which 
it is expected will be ample to meet the requirements of the 
town. 


A MonsTER blast, by means of mining, took place 
last week at Furnace (Grrapite Quarry, Lochfyne Side, of which 
Messrs. Sim and Co., granite merchants, of Glasgow, are the 
lessees under the Duke of Argyll. The mine was bored through 
the solid rock at a height of 45ft. above the quarry floor. The 
passage reached a chamber in which there were deposited upwards 
of five tons of gunpowder. The chamber measured 7ft. in length, 
5ft. in breadth, and 5ft. in height. The whole length of the bored 
rock measured 114ft., and the height of the rock resting imme- 
diately above the chamber was 150ft. At one o'clock on Thursday, 
the 13th inst., the blast was successfully exploded by means of an 
| electric battery wrought by Mr. John Gardiner, engineer at the 
| quarry, when about 75,000 tons of granite of fairly good quality 
were displaced. The blast was in all respects a thorough success. 


Our readers will remember that some weeks ago a very 
serious explosion occurred to the petroleum tank vessel Ville de 
Calais, when lying in one of the wet docks at Calais. Twelve tanks, 
extending for a length of nearly 150ft., were blown up, and the 
vessel’s sides opened out nearly down to the bilges. The pecu- 
liarity of this explosion was, that while the middle part bas been 
entirely destroyed, the after end of the vessel, containing the 
engines and boilers, has been but very slightly damaged, and 
examination has shown that the keel has not been broken. We 
understand that the vessel as she lies has been purchased by Mr. 
John Standfield, of the firm of Standfield and Clark, of West- 
minster. The Ville de Calais is nearly 2000 tons gross register, 
270ft. in length over all, 37ft. breadth extreme, 27ft. depth 
moulded. She was built by Messrs, Armstrong, Mitchell, and 
Co., and was practically a new vessel. 


Wuirtaker’s Almanack is an annual which has now 
become necessary in every office and almost every house. It has 
especially of late years given very much in the editor’s successful 
endeavours to meet requirements, and every one who refers to it 
must be occasionally surprised at the quantity it contains, and the 
frequency with which it almost unexpéctedly answers out-of-the- 
way questions, The edition for 1889 is slightly larger than that for 
last year, and now extends to 704 pages. Amongst the articles 
given for the first time may be cited—-a return of the commissions 
given to men who have risen from the ranks since the abolition of 
purchase in the army—p. 186; papers on ‘‘ Educational Progress ;” 
the new Local Government Act; marks on porcelain; uniform, 
badges, and rates of pay of all ranks and departments in the army; 
a complete list of the recipients of the Victoria Cross since its 
institution ; a handy glossary of astronomical terms and facts; and 
a miscellaneous variety of shorter articles, tables, and abstracts, 
entirely too numerous to specify. Everything has, we are informed, 
been brought down to the latest possible date before publication, 
and veritied and corrected by the latest available returns. 


Tue Ebbw Vale Steel, Iron,and Coal Company is putting 
down exceptionally powerful winding engines at one of its collieries 
in Wales, and the order for the construction of these engines has 
recently been placed with-Messrs. Nasmyth, Wilson, and Co., of 
Patricroft, near Manchester. Two engines are being built, one 
with 36in. cylinders and 6ft. stroke, the other with 4lip. cylinders 
and 6ft. stroke, and each engine is designed to raise 1500 tons of 
coal per day of ten hours, making a total output of 3000 tons 
per day, which is probably the largest quantity at present being 
raised from any single colliery. The No. 1 engine is to lift from a 
depth of 350 yards, the weight of coal raised at each lift being four 
tons, at the rate of 150 tons per hour. In addition to the weight 
of the coal, the cage weighs two and a-half tons, the tubs one ton, 
and the winding rope three tons, making a total lift of ten and 
a-half tons. The No. 2 engine is to raise from a depth of 450 yards, 
also at the rate of 150 tons per hour, the weight of coal at each 
lift being four tons, and the cage, tubs, and winding rope bringing 
the total weight of each lift to eleven and a-half tons. The total 
lift to be raised by these engines is greater than anything at present 
being done by any similar engines hitherto put down in this 
country. In addition to the exceptional power, special ar- 
rangements are being introduced in the valves—which are of the 
balance type, patented by the firm-—to give a most complete and 
prompt command of the cut-off, for easing and reversing, 
necessirily a most important feature in connection with a‘l colliery 
winding engines. 
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HYDRAULIC CANAL LIFT, LA LOUVIERE, BELGIUM. 
MESSRS. CLARK, STANDFIELD AND CLARK, ENGINEERS ; THE SOCIETE COCKERILL, BUILDERS. 


(For description see nage 518.) 
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NORTH-WESTERN RAILWAY. 


CREWE, ENGINEER. 


COMPOUND EXPRESS LOCOMOTIVE, 


MR. F. W. WEBB, M. INST. C.E., 
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(For description see page 
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LETTERS TO THE EDITOR. 





oo ee ee ble for the opinions of our 


‘orrespondents. } 
ENERGY AND EXPANDING GAS, 


Sir,—Mr. Muir will find what I mean on page 2 of ‘‘ Newton's 
Principia.” I thank Professor Lodge for telling us where the lec- 
ture to which I referred can be read. Although I have not well 
remembered the Chinaman story, the lecturer will have seen that 
it is not what he wished his audi to ber that has been 
forgotten by me. I quote now, ‘‘ Unless there is either ‘ pushee” 
or ‘ pullee,” there can be no motion; and if you further consider 
a pull it resolves itself into a push.” That is, as I said, it is really 
always ‘“‘pushee.” The “no motion” is of course meant for 
‘**no change of motion,” as is abundantiy clear in the context. 

Professor Lodge has well answered Mr. Cherry, but I think he is 
tvo chivalrous when he says ‘‘ he is quite right in supposing that 
it is a statement of his which I imagined was erroneous, while in 
strict fact it was not erroneous.” When that statement is con- 
sidered according to strict fact, and admitting the validity of all 
the formule quoted by Mr. Cherry, it is really still in strict fact 
erroneous, 

‘“‘ The energy or capacity of a pound of air for doing work ” is in 
strict fact just what amount of work it would theoretically do 
daring admission and expansion adiabatically, at and from its 
initial state of compression down to atmospheric pressure against 
atmospheric back pressure. If a diagram of the alternative pro- 
posed modes of expansion be drawn it will be seen that the differ- 
ence in ‘‘ the energy or capacity for doing work ” is 


f vy + 2 
(pi — Pr) — = * - Jn Se.dp, 





the initial conditions being p, 7, and p. v, and pq being the pres- 
sure of the atmosphere, and 6v the varying difference of volumes 
at any one pressure during expansion. I submit that the first 
term is the greater; Mr. Cherry says it is, as a principle without 
exception, less than the second term. 

To make good Mr. Cherry's contention, the proportion of incre- 
ment of » . v by a slight expansion at constant temperature must 
exceed — 

dx 


took the Margery through the Forth and Clyde Canal, and 
according to the writer of the article in the umbarton Herald, 
created no small fear and wonder both in the fleet and along the 
coast as she made her way to London. The eed was the first 
steamer ever sailed in English waters, and the first also to France, 
having been taken to Paris, and not long time since her timbers 
were lying on the banks of the Seine, 

Mr. Anderson was also owner of the first steamer ever crossed 
from Scotland to Ircland, to Belfast. He also owned the first ever 
was seen in Londonderry, the Princess Charlotte. The late Mr. 
Anderson was grandfather to Messrs, Gwynne and Co., engineers, 
Essex Wharf, London, who were the makers and exhibitors of the 
large centrifugal pump and engine in the Exhibition, and which 
attracted so much admiration and attention during the past season. 

I may mention there are only two now alive of a large — 
who were invited by Captain Curtis to accompany him throug 
the canal in the Margery, namely, the lady the steamer was named 
after, and a clergyman, a friend of Mr. Anderson. I enclose my 

4 INVESTIGATOR, 

Cannon-street, December 20th. 





KINGSTON PUMPING ENGINES. 


Srr,—I have read with much interest the account in your last 
week's issue of the sewage pumping engines at Kingston and Sur- 
biton by Messrs. Willans and Co. No doubt these engines are 
very compact and easy to manage, but I cannot let Mr. Willans’ 
remark pass that his engines use less steam per ton of sewage 
raised than any other type. Take Mr. Willans’ own figures, viz., 
19°11 lb. of water per indicated horse-power,. Surely a modern 
triple expansion condensing engine will work on much less than 
this. It would be very interesting to many readers if Mr. Willans 
would give details of any trials he may have made with his ordi- 
nary compound reversing engines—not central valve—such as are 
fitted to numbers of steam launches on the Thames. 

London, December 18th. ee A 


FORCED DRAUGHT. 


Sir,—-I notice in the statement of particulars furnished by 
Messrs. George Smith and Sons in reference to the forced draught 
performance of the City of Venice, published with my letter in 
your issue of last week, that the amount of I.H.P. has been inad- 
vertently omitted in the copy sent you. The omission occurs in the 

tence reading :—‘‘ Though the 1.H P. at full speed in steamer 





at x 
where x and x + dx are the initial pressures in atmospheres. If 
the pressure be four atmospheres, then for an initial reduction of 
pressure ;}, part the ».v product would have to increase ;1, part. 
This is quite a ditfereut order of magnitude to that of the diver- 
gence of air from perfect gas. 

I have included the admission effect, but, taking the statement 
strictly, that ought to be excluded, and the ,1, becomes then 535. 
In the calculation the value of + is taken as 1*4 during the adiabatic 
expansion. 

ls it in Birmingham they are laying on compressed air? If it is, 
Mr. Cherry ought to ask them how, in strict fact, they measure 
“the energy or capacity of a pound of air for doing work.” 

London, December 19th. AMICcUs, 





A FAN PROBLEM. 


Sir,—As Dr. Lodge has done me the honour to refer in your 
last impression to a query of mine, will it be toc much to ask him 
to help me to a solution of the question I put, and which still 
remains unanswered! May I be permitted to state it again ! 

A Guibal fan is put up, and the maker guarantees a certain per- 
centage of useful effect—that is to say, the horse-power repre- 
sented hy the kinetic energy of the air ascending the evasé 
chimney is to bear a definite proportion to the horse-power of the 
engine turning the fan round. 

This is all very well, but the question comes, Where is the 
velocity of the air in the chimney to be measured? As the kinetic 
energy varies as the square of the speed, while the speed varies 
very nearly in the inverse ratio of the cross section of the chimney, 
it will be seen that whether the fan does or does not comply with its 
guarantee depends wholly on where I measure the velocity. I have 
given a case in which apparently 60-horse power may disappear in 
a few feet length of chimney. This appears to me extraordinary, 
and with your permission, Sir, I stated my difficulty in general 
terms. The loss of power was not disputed by your correspon- 
dents, and I was told that it was represented by an increase in air 
pressure as the chimney grew wider. 

Now, it so happens that this is opposed to the facts. The 
pressure in the chimney does not increase as the chimney grows 
wider; on the contrary, it very rapidly diminishes. You, Sir, have 
cited the result of an experiment showing the same thing—a thing 
well known to all who have to do with fans, 

I hoped to have got what I wanted from M. Bochet’s elaborate 
paper on a Capell fan, but I have not. He deals only with the 
suction side, not with the delivery. There is practically no litera- 
ture on fans worth reading. 

I am sure that if Dr. Lodge can either throw light on this ques- 
tion himself, or will refer me to anyone who has written what is 
worth reading on the subject in either French or English—I cannot 
read German—he will do good service, not only to me, but toa 
great many others. A MINER. 

December 14th. 





EDDINGTON AND STEEVENSON’S TRACTION ENGINE. 


Sir,—We see in your notice of our traction engine at the Smith- 
field Show, that you doubt if the nine driving springs are strong 
enough. We will, with your permission, explain what strain these 
springs have to stand. They take none of the weight of the engine, 
but only the driving strain. According to Molesworth, the resist- 
ance on macadamised roads is 44 1b. to 67 lb. per ton ; taking it at 
60 Ib., a strain of 10 ewt. on each spring will draw twenty tons up 
an incline of 1 in 12—this, of course, includes the weight of engine, 
6 tons 5 ewt. These springs will close with about 13 ewt., and as 
they would work perfectly well if quite closed, and it is an advan- 
tage to have them as elastic as possible, you will see that they are 
stiff enough. One great advantage of our system is that we avoid 
all great and sudden strain which other engines are subject to; and 
a well-known maker of traction engines remarked at the show :— 
** We have all been trying after this for the last twenty years with- 
out success, and you have got it ; it must answer, it is so simple ” 

Some time shortly we shall have a public trial in work, of which 
we will advise any gentleman who sends us a post card. 

Chelmsford, Dacember 19th. EDDINGTON AND STREVENSON, 





THE HISTORY OF STEAM NAVIGATION, 


Sir,— Having read in the Times of November 29th an article 
headed, ‘‘The First Steamér on English Waters,” copied from the 
Dumbarton Herald, and observing there had been a discussion, and 
still an uncertainty as to who has the right to claim the honour of 
placing the first steamer on English waters, being well aware of the 
liberality exercised by your paper in affording opportunity for 
settling disputed matters, such as above, I beg to submit the 
following authentic fact, and trust you will kindly permit them a 
space in your valuable paper. 

The Margery was built at Dumbarton, by the late Mr. Wm. Denny, 
father of the present eminent firm of shipbuilders of that name in 
Dumbarten, for Mr. H. Anderson merchant, Glasgow, and wken 
launched was christened the Margery after his eldest daughter, 
who named her and is still alive, and a resident now in Londun. 
At the close of the year 1814, Captain Curtis was sent bya London 
company to Glasgow to negotiate for the purchase of the Margery, 
which he did; the only stipulation made by Mr. Anderson when 
selling her was that the name sbould at no future period be 
changed, which was agreed to and faithfully kept. Captain Curtis 





‘A’is taken from 90 square feet of ftire-grate, the furnace bars 





suffer little or no injury, kc.” This should have been—‘‘ Though 
the I.H.P.—about 1700 at full speed—is taken from 90 square feet, | 
&e. Kc.” It may be well to mention that the fire-bars are ordi- | 
nary cast iron bars. Your kind insertion of the above will ublige. 
Glasgow, December 17th, James HowDen. 








THE ROYAL MAIL STEAM PACKET COMPANY'S 
8.8. ATRATO. 


THE Atrato is the latest addition to the fleet of the Royal Mail 
Steam Packet Company, London, and has been constructed by 
Messrs. R. Napier and Sons Glasgow. This magnificent new 
steamship has been specially designed to meet the requirements of 
the company’s Brazil and River Plate service, and as speed is an 
important element, the hull has been built on fine lines, with a 
bandsome clipper bow and figurehead, which gives the vessel a 
most symmetrical appearance, and this is further enhanced by a 
smart rig and two well-proportioned funnels, the whole conducing 
to make one of the best specimens of naval architecture produced 
upon the Clyde. The general dimensions of the Atrato are as 
follows:—Length on load lines, 400ft.; breadth, extreme, 50ft. ; 
depth to spar deck, 33ft. 4in.; with a gross tonnage of about 
5300 tons. The vessel is built of steel, classed 100 Al at 
Lloyd's under speciai survey, and is designed to attain a 
high rate of speed with the greatest possible economy. The 
builders have supplied a set of triple-expansion engines fitted with 
all the most modern improvements, steam being supplied by eight 
single-ended boilers with a working pressure of 1504b, to the square 
inch. The engines are fitted with Kirk’s patent valve gear. The 
accommodation for the passengers is of the most sumptuous and 
complete description, and all the details have been carefully con- 
sidered with ial reference to a first-class passenger service in a 
hot climat is dation ists principally of a dining 
saloon, a music-room, a ladies’ boudoir, a smoking-room, and state- 
rooms for about 200 first-class passengers ; a dining saloon, ladies’ 
room, smoking-room, and state-rooms for forty second-class pas- 
sengers; with ample and comfortable accommodation for 400 
third-class passengers. To admit of perfect light and venti- 
lation, the dining saloon is placed on the spar deck before 
the machinery, where there is practically no vibration, and it is 
seated to dine about one hundred persons. The fittings and decora- 
tions of the saloon are in the Italian renaissance style, the sides or 
walls being of polished walnut, divided into a series of carved panels 

by Gambi, of Florence—with pilasters under the beams. This 
saloon is arranged with small tables—admirably suited for 
seating family parties—revolving chairs, sofas covered with 
figured silk tapestry of a terra-cotta shade, handsome side-boards 
with marble tops, and the large square windows are draped with 
terra-cotta and gold brocade curtains and fitted with Japanese 
fretwork screens. The ceiling is divided and panelled in a chaste 
style, and is studded with electric lights placed in the centre of 
the panels, while there are also elegant electro-plated oil lamps 
fixed upon the tables. A bcautiful organ adorns the fore end 
of the saloon. The floor is carpeted with Persian pile, and 
runners extend between the rows of tables from one end to 
the other. A wide and handsome double stair, with carved teak 

lustrades and india-rubber treads, leads from the saloon doors 
to the promenade deck—which is 200ft. in length—cn which is 
situated the music-room, The salvon is decorated ina lighter style 
than that of the dining saloon, the fittings being of bird’s-eye maple 
and satinwood, and the sofas covered with dark peacock blue and 
gold silk tapestry. The window curtains are of terra-cotta and gold 
brocade, and the floor here also is carpeted with Persian pile, 
The piano is, of course, in harmony with the general tone of the 
saloon, and that it is a fine instrument may be gathered from the 
fact that it yained a medal at the Colonial Exhibition. This room 
is also well supplied with electric light and Elkington’s electro- 
plated oil-lamps, pneumatic bells, Kc, In the centre there is a 
large well, ornamented with handsome sycamore balustrades, from 
which is thrown ample light and ventilation to the dining saloon 
helow. This well is covered over with a skylight of etched glass. 
The specimens of carved work are very superior. Incidentally it 
may be mentioned that, with the exception of the panels in the 
dining saloon, all the carving work was executed within the 
builders’ shipyard. On the same landing as the music-room is the 
ladies’ boudoir, and fitted upinasimilarstyle. The entrance landing 
or hall between the two places is constructed of beautiful polished 
mahogany, with walnut panels, whilethestairca: esarealsoelaborately 
carved. At the after end of the promenade deck, which is to beexclu- 
sively reserved for first-ciass passengers, is the smoking-room, fitted 
in polished mahogany and teakwood, with sparwood seats and 
circular tables, forming a most comfortable and snug retreat. From 
the saloon doors a handsome stair leads to the state-room accom- 
modation, which is all fore and aft on the main deck. The state- 
rooms are exceptionally large, airy, and comfortable. They are 
supplied with Hoskin’s patent iron folding bedsteads, with woven 
wire spring mattresses. The sofa cushions are covered with crim- 
son Utrecht velvet, and there are patent washstands and every 
other appliance to add to the comfort and convenience of the pas- 
sengers. A special feature in connection with the state-room 











ship, while the facilities in the way of bathsand lavatories, in solid 
marble, are remarkably complete, and all the fittings are Elking- 
ton’s. The second-class dining-saloon is situated in the poop, the pro- 
menade of which is entirely reserved for this class of passengers, 'The 
saloon is fitted in enamel white, with mahogany balustrades, and the 
sofas are covered in crimson and maroon Venetian pile, with dining 
tables, revolving chairs, electric lights, pneumatic bells, and fittings 
scarcely inferior to those of the first-class. There is also a ladies’ 
cabin, a comfortable smoking-room, a pantry with hot-press, &c. 
From the saloon door a spacious staircase leads to the second-class 

leeping dation on the main deck, the rooms here being 
also exceptionally large and airy. These passengers are provided 
with a separate suite of baths and lavatories, and everything is so 
arranged that the whole of the second-class accommodation can be 
utilised for the first-class, Very superior accommodation is pro- 
vided for 400 third-class passengers, the whole of the beds being 
iron and portable. Under the first-class dining saloon is another 
large saloon fitted with ottomans, tables, revolving chairs, and a 
large number of state-rooms, the accommodation being quite equal 
to that of the ordinary style of saloon, An outstanding feature of 
these rooms is their size, They are adapted for the aceommo- 
dation of families, while fore and aft on the main deck there 
is a place set apart for the use and convenience of nurses and 
children. The entire passenger accommodation, it is worth noting, 
is heated by steam, and the electric light is fitted in every part of 
the ship. e comfort of the officers has evidently been a special 
consideration with the company. The captain has large day and 
sleeping cabins, furnished in a similar style to that of the masic- 
room. Excellent provision has been made for cooking, the pantries 
and galleys being replete with every necessary, and able to provide 
for 1000 people. The forecastle is a commodious and well- 
ventilated place, where the sailors can make themselves comfort- 
able. For the efficient working of the ship and the rapid 
handling of cargo Brown's patent hydraulic cargo gear has 
been fitted on deck, with Napier’s steam windlass, Bow and 
Maclachlan’s steam steering gear, (‘hadburn’s steering and engine- 
room telegraphs, the Atlas marine telephone from the bridge 
to the stern, Sir William Tbomson’s compasses, and all the most 
modern appliances for a first-class passenger steamer. The Atrato 
is supplied with ten boats and four of Berthon’s collapsible boats. 
Altogether, this magni t st ip, while fully sustaining the 
reputation of her builders, also reflects great credit upon the enter- 
prise of the Royal Mail Company. She has been built under the 
superintendence of Mr. Bowers, the company’s supérintending 
engineer, with Mr. Shelton as resident inspector, and she has 
been placed under the command of Captain Dickenson. 

After being detained two days by the fog she was, on the 13th, 
taken down the Firth for her official trials, when a mean speed of 
17 20 knots was attained on four rans at the measured mile. This 
result was considered highly satisfactory by Captain Bevis and Mr. 
Bowers, the company’s representatives, the ship having proved ex- 
ceptionally fast, steaming more than a knot per hour in excess of 
the contract speed. The vessel then proceeded down Channel for 
a six hours’ run at full speed, which was also entirely sutisfactory, 
and returned to the Tai! of the Bank in the evening. In the 
absence of Mr. Kirk, the machinery was under the charge of Mr. 
Harman, the tirm’s engineering manager. 7 














FAILURE OF A STEEL GUN. 

In the United States they have been trying to make a cast steel 
gun, It is nothing to the point that in Europe all this has been 
tried, and that the conditions under which such a thing can aid 
cannot be held are well known. America felt contident she could 
beat Europe. However, we learn from our United States 
contemporaries that the 6in. rifled gnn, cast of Bessemer steel 
by the Pittsburg Steel Casting Company, has had a trial, which is 
admitted by all concerned to have been a perfectly fair one. and it 
has not stood the test. The trial took place on the Annapolis Proving 
ground, December 5th, in the presence of seven representativesof the 
manufacturers. Before the regular test was made a preliminary 
round, with a reduced charge, was fired for the purpose of fitting 
the gas check pad and of raising the temperature of the gun. In 
this test the gun carried 11 tons pressure to the square inch, with 
an initial velocity of 1700ft. Fifteen minutes later the regular 
test was begun, it being proposed to fire ten rounds as rapidly as 
possible. The charge used was the regular service round for the 
6in. gun, 48} lb. brown prismatic powder. This charge should give 
to the projectile, a conical shell, weighing 100 lb., an_ initial 
velocity of 2000ft. a second, with a pressure in the bore of 15 tons. 
At the first round with this charge the gun burst, scattering 
fragments in all directions. The breech plug and rear portion of 
the gun were sent tothe rear about 100ft., and the muzzle and 
chase about 20ft. tothe front, All the intermediate parts of the 
gun were broken into fragments, varying in weight from a few 
pounds to several hundred pounds. The shelter for the gun 
and platform on which the gun was placed were completely 
wrecked, many of the huge logs of which the shelter was composed 
being cut entirely in two, The pressure gauges were recovered 
intact, and showed the pressure to have been slightly over 14 tons 
to the square inch. No flaw was observed in the metal. The gun 
was mounted on a bydro-pneumatic carriage that received the 
recoil of 214in. It was fired into the earth bank 100 yards away. 
Wendell Bollman, machinist at the naval proving ground, pulled 
the lanyard as he had done many times before. The spectators 
were sheltered in bomb-proof stations, some with looking glasses 
and others with peep holes, giving a view of the gun at the 
discharge. 

The Army and Naxy Journal, U.S.A., says:—“ It is too soon 
to determine the precise cause for the failure of this gun. 
Its manufacturers are not prepared to admit that it is due 
to any inherent untitness of cast steel for heavy ordnance. 
The results obtained by the Swedish Company, Bofors Gulspang, 
if the report of them can be depended upon, shows the contrary. 
We have taken measures to learn more exactly the results of a 
recent trial of one of these guns in Switzerland. The Pittsbury 
Company are disposed to ascribe the failure of their gun to their 
experiment with anew process of tempering. Dr. Gatling gives it 
as his opinion ‘that the failure of the Bessemer steel cast gun grew 
out of the fact of its being cast whole. Had it been cast with a core 
and cooled from the centre, the gunin all probability would not have 
burst.’ It is for the casting of guns by the Rodman process of cool- 
ing from the interior that we have contended, and for that alone. 
Ensign Robert B. Dashiell, one of the officers who made the test, 
said: ‘* The experiment proves that Bessemer cast steel will not do 
for great guns—it has not the elasticity nor the tensile strength. 
The gun exploded had a pressure of 14°1 tons to the square inch. 
The gun showed weakness in the breech, where it ought to have 
strength.” 











A -pxeumatic yacht, Eureka, was launched from 
Poillou’s shipyard at the foot of Court-street, South Brooklyn, on 
the 24th ult. The American Manufacturer says:—-‘‘The boat has 
been rebuilt, and the newsystem of marine propulsion put in. The 
length of the boat is 100ft. over all, and her extreme width is 12ft. 
She is fitted with a series of heavy steel tubes, the muzzles of which 
open under water. These tubes are divided into a series of cham- 
bers which are filled with fuel gas and air. The contents of these 
chambers are exploded in rapid succession by means of an electric 
spark. The force of these explosions expended against the water 
at the end of the tubes propels the vessel. Experiments that have 
already been made are said to have demonstrated that this novel 
method of propulsion is feasible, and the Eureka’s performance 
with her perfected machinery will be watched with considerable 








accommodation is that all the passages are particularly wide and 
well ventilated, a condition of things too seldom found on board 


interest.” If the above description is correct, the surprising part 
will be any performance at all. 
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PUBLISHER’S NOTICE, 


SrecIAL NuMBER,—We publish thie week a Special Number of THE 
ENGINEER, containing, among other illustrated matter, a Supple- 
ment, being an Engraving of the London and North-Western Com- 
pound Locomotive, Marchioness of Stafford, on a scale of one inch 
to the foot. (A limited number of copies of this engraving, rolled 
instead of being folded, will be supplied, price 6d. each.) Also a 
Supplement illustrating the Direct-acting Compound Surface Con- 

Water 
Company. Kvery copy as issued by the Publisher contains these 
Supplements, and subseribera ave requested to notify the fact should 
they not receive them. 
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ever can be taken of anonymous communications. 
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Fatal Explosion on Board a French [ron- | 
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correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be jorwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 


York.—He may sue for the infringements committed during the existence of | 


the patent. 

W. D. ann Co.— We believe you can get the machines you want from Messrs. 
Mirlees Tait and Watson, Glasgow. 

Traction.— The Westinghouse brake can be fully charged with air on a train 
of ten ov tivelve coaches in about Jive minutes. 

R. P. R.—The Askham Hematite lron Company, Askhain-in- Furness, Lanea- 
shire, ave probably the makers of the iron you vefer to in your inquiry. 


BRICK-MAKING MACHINES. 
(To the Editor of The Engineer.) 

Str,—Can any of your readers tell me the name of the maker of a brick 
making machine in which a screw is used for forcing the clay through 
the dies, instead of knives or rollers?’ There are no stones in the clay I 
intend using. a ¥, 

Southport, December 18th. 


PACKING FOR COLD AIR MACHINES, 
(To the Editor of The Engineer.) 

Srtr,—Will any reader kindly inform me whether hemp or metallic 
packing is the best for the air expansion cylinder of a freezing machine? 
If metal, which metal would work best dry without grease or moisture, 
as I can see no way to hibricate ? = =. 

Stretford, December 18th, 


FILTERING WATER. 
(To the Editor of The Engineer.) 

Sir,—In reply to your correspondent * H. G W.," if he wished to filter 
off the precipitate produced in Clark's process— utilising such precipitate 
as the true filtering medium —he wiil not, I think, tind any better cloth 
than the strong cotton twill | have employed for that purpose in the 
Porter-Clark process, I obtuin it from Messrs, Thomas Aitken and 
Son, of Helmshore, near Manchester. The durability of this cloth may 
depend very much upon the way in which he employs it, and the care 
with which it is dealt with in placing, ( isplacing and in cleansing, and 
upon the character of the water. I have not yct employed asbestos upon 
any large scale, but it may prove a very valuable agent if it will stand 
what may be necessary for cleansing from precipitated matters; it is 
friable, and costly. Joun H, Porter. 

165, Queen Victoria street, London, E C., 

December 19th. 


CAULKING CAST IRON TANKS, 

(To the Editor of The Engineer.) 
Sir,—Having experienced some difficulty with a hot-water tank in 
keeping the joints sound, | shall be glad if any of your readers can tell 
me the best kind of cement to use and the best Mode of caulking a tank 
which has to resist the expansion and contraction caused by the water in 
it being heated up to almost boiling point and then allowed to go cold. 
The tank in question was canlked in the usual way with iron cement, 
the fillets of the plates being planed. At first, when cold water was put 
into it, it was quite sound; but when the water was heated up to almost 
boiling point, the tank commenced to leak, the leakage varying accord- 
ing to the temperature of the water. viz., when the temperature is very 
high it does not leak so much, but when the water is nearly cold it leaks 
considerably. Part of the tank has been re-caulked, but with the same 
result. The dimensions of the tank are about 12ft. by 9ft. hy 6ft. deep, 

with round corners. el ‘ Z. 
Pecember 18th, 
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MEETINGS NEXT WEEE. 
Roya Instirution.—Thursday and Saturday, 27th and 29th inst.» 
afternoon lectures, adapted to a juvenile auditory, at three o'clock: 
**Clouds and Cloudland,” by Professor Dewar, F.R.S. 








DEATH. 
On the 11th December, at 39, Stockwell Park-road, 8.W., Georor 
Henry Puipps, M. Inst. C.E., in the eighty-second year of his age ; for 
forty-seven years a Member of the Institution of Civil Engineers. 
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THE PENINSULAR AND ORIENTAL STEAM NAVIGATION 
COMPANY. 

Tne annual reports of the Peninsular and Oriental Com- 
pany are always of particular interest, as they furnish an 
indication of the course of the great shipping trade which 
Great Britain carries on with the East; but the report of 
this year, when considered in connection with the state- 
ments made by the chairman at the general meeting at 
which it was presented to the shareholders, is possessed 
of even more than the usual interest. Among the state- 
ments which it contains was one which evidences how 
completely the system of our Eastern carrying trade 
has been revolutionised, in part by the opening of the 
Suez Canal, and in part, and very materially, by the 
foreign competition which the construction of that 
maritime highway has induced and rendered practicable. 
The chairman informed the meeting of a new departure 
taken by the directors in the construction of four vessels of 
an entirely different type from those by which the services 
of the company have hitherto been performed. These 


| ships are being built entirely for cargo-carrying purposes. 


It is now found, as Mr. Sutherland observed, that, owing 
to the competition by foreigners in the inter-portal trade 


of the East, it is the cargo steamers which “rule the: 


freight market.” Now the mail carrying steamers of the 
Peninsular and Oriental Company are most costly vessels, 
designed as they are for the high speeds necessary for the 
due fulfilment of the mail contracts, and lavishly fitted 
for the inducement of passenger trattic. In such 
boats heavy cargoes of low intrinsic value cannot be 
economically carried at rates calculated to compete with 
vessels of a lower type built at infinitely less cost. The 
directors found that they must resign all such freight to 
the many cheaply constructed steamers now being run 
by foreigners, or take the measures necessary to enable 
them to carry such freight at the rate at which the owners 
of such steamers are content to carry them. From this 
necessity has arisen the new departure of which we have 
spoken, and these four new vessels, we are told, will cost 
but little more than a single boat of the palatial type 
which the company has during recent times added to its 
fleet. There isan enormous carrying trade between the 
ports of Japan and China and Bombay, and it is to secure 
its share of this trade that the new steamers are being 
constructed, 

In days gone by, the directors were satisfied with 
carrying cargoes in their vessels of a class which could 
afford to pay a high rate of freight. In those haleyon 
days as much as forty pounds per ton was willingly paid 
for the silk consigned from the eastern ports to England ; 
now the average freight obtainable from the Chinese 
ports ranges only between 20s, and 30s. In former years, 
before the telegraphs to the far east were in operation, 
the competition was keen to put the productions of China 
first on the home market. Early arrivals raled the price 
of such goods as silk and tea most materially; and the 
speed of the mail steamers was well worth paying for. 
But now the telegraph regulates prices long in advance 
of actual arrival, and speed in delivery is therefore no 
longer an element of great financial importance. The 
fact enables shippers to avail themselvescf the lower 
rates of freight offered by ordinary steamers, and the 
mail boats have consequently lost the advantages which 





they before extensively offered. How largely the 


| operations of the company have been affected by this 
‘changed condition of things may be made apparent by 





is evident that this rate of diminution, if maintained, 
must soon absorb the whole amount of the homeward 
freights carried by the company, and the danger of this 
has aroused the directors to the necessity of checking its 
further increase. It is true that improvement in outward 
freights and those homewards from Australia, more than 
pan, ay wep for this falling off, but no line of steamers 
can long be successfully worked which is dependent only 
on its vessels being able to fill up in one direction of their 
voyages, and the record, as compared with 1886, shows 
that that fact is rapidly telling on the receipts, the 
amount received for cargo freights of all kinds during 
that year having been £1,029.000, while in 1888 it has 
been but £974,000. It is therefore evident that, as 
regards cargo freight, the directors have taken a novel 
step none too soon. 

If we turn to the other source of income of the company, 
we find the report to be much more encouraging than it 
is as to the aspect of its goods carrying trade. A large in- 
crease in the receipts for passenger conveyance has happily 
been coincident with the heavy reduction—£100,000—in 
the annual subsidy which is paid by the postal depart- 
ment of this country and Australia for the conveyance of 
the mails. The increase in this branch of receipts during 
1888, as compared with the year previous, has been £60,000, 
and the annual receipt from this service is higher than that 
of the similar receipts ten years ago by no less a sum 
than £275,000. The directors may congratulate themselves 
justly on such a result to their policy of offering every in- 
ducement to tempt passengers to travel by their boats, ex- 
posed asthey have beentothe competition of steamers which 
can economically carry passengers at a lower rate than the 
magnificent and speedy vessels of the Peninsular and 
Oriental Company. In estimating the position and pros- 
pects disclosed by the report, it should be borne in mind 
that the company is now receiving £245,000 less for its 
postal services than it did eighteen years ago, although 
those services have been greatly extended and are performed 
at a considerably increased speed. The management has 
had an uphill task to fight against the results of so heavy a 
reduction, and, skilfully as the battle has been fought, it 
can but little surprise us that the adverse conditions have 
enforced a less receipt from all sources during 1888 
than was obtained in 1887. The figures for these two years 
are respectively £2,210,000 and £2,225,000. Our review of 
this subject may be closed by a brief reference to other 
statements of the report indicative of the magnitude of 
the service it refers to. Out of the receipts the directors 
have to write off annually for the depreciation of its fleet 
no less than a quarter of a million sterling. The wisdom 
of doing this is evidenced by the satisfactory position of 
the tonnage value of the ships standing in the company’s 
books. In 1887 such average value was £12 10s. 11d. per 
ton; and although two of the finest ships of the fleet have 
been added to it during the present year, it now only 
stands at £12 16s. 9]. per ton. This rate, low as it is, 
may be reduced by about one-third if the value of reserves 
available be taken into account. While chronicling a new 
departure, therefore, as being necessary to meet the fierce 
competition to which the company is now exposed, the 
figures of the report afford no evidence of any falling off 
in that capacity of management which has so long distin- 
guished this great British steamer company. 


LIQUEFACTION IN STEAM ENGINE CYLINDERS. 


It is because the behaviour of steam in an engine is not 
properly understood that mistakes are so often made in 
applying formul:e to the steam engine. For example, the 
—t 
T 
to the practical steam engine. The formula is in itself 
quite true and sound, but it applies only to a perfect heat 
engine, which thesteam engine is not. There is a broad 
difference, not sufficiently recognised, between the steam 
engine and a perfect gas engine. In thelatter work is done 
in a sense by the sensible heat, in the former by the 
latent heat. Furthermore, we can have air or a perfect 
gas at any pressure we please, irrespective of tempera- 
ture, but with steam it is not so, Its temperature 
and its pressure always determine each other. If we 
wish to compare the efficiency of two steam engines, 
that can be done by using the letters T and ¢ to 
indicate not temperature but quantity; that is to say, 
thermal units instead of thermometric degrees. T will 
then equal the thermal units represented by the coal 
burned per hour, or, if we please to exclude the boiler, by 
the weight of steam passing into the cylinder per hour, 
or any other convenient unit of time; and ¢ will represent 
the thermal units imparted to the condensing water; ¢ 
will always be less than T. The difference represents 
heat converted into useful work, or wasted by radiation 
and conduction, An admirable example of this mode of 
calculation is supplied by Professor Unwin’s report, 
published in our last two impressions. The formation of 
a clear conception of what this method means will dissi- 
pate many errors, It will show, for example, that there 
is nothing to be gained of any account from the use of 
high pressure per se, as compared with low-pressure 
steam. For example, a pound of steam of 50 |b. absolute 
pressure contains 1167 units; a pound of steam of 200 Ib. 
pressure contains 1198 units. The difference in favour of 
the latter is 31 units,a very small percentage. High- 
pressure steam is more economical than low, not because 
it contains more heat units, but because more of what it 
does contain can be converted into work in a practical 
steam engine. In other words, high pressures render 
large measures of expansion compatible with a moderately 
high terminal pressure. If 10 1b. absolute pressure be 
considered the minimum, then with 50 Ib. initial pressure 
we can only have five expansions, but with 200 Ib. initial 
pressure we can have twenty expansions. If 51]b. terminal 
pressure was admissible, we could get twenty expansions 
with 100 1b, initial pressure, and the economy would be the 


well-known formula T 





= Eis entirely inapplicable 
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same in both cases. In practice, however, a terminal pres- 
sure of only 5 lb. is much too low. It cannot be too strongly 
enforced that we cannot get more out of a pound of steam 
than is put into it. Every pound of steam of any pressure 
will carry so many units into the cylinder. Whether the 
engine is wasteful or economical depends on what is done 
with the units in the cylinder. It is for these reasons that 
all attempts to augment economy in the use of steam 
which have met with success are based on preventing loss 
and waste. At first sight this may appear a superfluous 
truism. It is really nothing of the kind. The energy in 
a pound of steam isa practically fixed quantity. Inventions 
have nevertheless been produced at various times with the 
object of augmenting that efticiency. For example, by 
superheating steam its energy is increased ; but super- 
heated steam is no longer intentionally used in practice. 
In the earlier days of steam engine history it was sup- 
posed by some persons that the energy of steam was 
augmented by using it expansively, and we are by no 
means sure that inventors do not exist who imagine that 
it is quite possible te hit on a means of putting more work 
into a pound of steam than accurate experiment shows it 
to possess. Watt's separate condenser enabled him to do 
away with one source of loss. The compound engine gets 
rid of another source of lo:s. We mightconsiderably extend 
the list. The broad fact is that each pound of steam 
possesses a certain amount of energy, and the most econo- 
mical engine is that which wastes least of this energy. 
Now, the great source of waste is liquefaction in the 
cylinder ; and, ceteris paribus, that engine will be best in 
which liquefaction is least. 

When steam does work a portion of it is liquefied. 
How much depends on the initial and terminal pressures 
in the cylinder. One-horse power, or 33,000 foot-minute 
pounds, represents 42°7 thermal units expended per 
minute. If we know the initial and terminal temperatures 
of the steam, and the total heats, we can tell at once what 
weight will be condensed. Let us, for example, assume 
that an engine takes steam at 1001b. absolute, and rejects 
itat 50 lb. absolute. The temperature of steam at 50 Ib. is 
281 deg. The water deposited in the cylinder cannot be 
cooler than this. The total heat ina pound of steam at 
100 1b. on the square inch measured from 32 deg. is 
11814 units. The difference between 281 - 32 and 
1i81°4 is the number of units which can be got by con- 
densing one pound of steam at a pressure of 100 Ib. to 
water having a temperature of 281 deg. The difference 


. . 932° : 
is 932°4 thermal units. Then sa Su That is to 


-f 

say, under the conditions stated the condensation of 1 lb- 
of steam in the performance of work per minute repre- 
sents nearly 22-horse power. It is, of course, impossible 
either in theory or practice to get a horse-power out of 
the twentieth part of a pound of steam, for reasons which 
we need not stop to explain. But this in no way affects 
the fact that a pound of steam at 100]b. pressure, con- 
densed to water at 281 deg., liberates 932-4 thermal units, 
representing not less than 932°4 x 772=719,812°8 foot- 
pounds. From this we see how great is the loss caused by 
cylinder condensation. Steam cannot be liquefied or con- 
densed by lowering its temperature ; on the contrary, it will 
be slightly superheated. This at first sight reads like a 
paradox, but it is absolutely true. When steam is suf- 
fered to expand without doing work its temperature falls, 
but none of it is liquefied. Again, we can have true steam 
of any pressure and temperature. Steam can only be 
liquefied by the abstraction of its latent heat, or by 
making it do work. We have seen that the weight 
liquefied in any steam engine in doing work is 
small, so small that it may be neglected when compared 
with other sources of liquefaction. These are, as is well 
known, the changes in temperature which take place 
in the metal with which the steam comes in con- 
tact—a change in temperature which is due to the 
varying pressures in the cylinder. If these changes 
of temperature did not occur, there would be no liquefac- 
tion save that proper to the performance of work. 
There are various methods for preventing cylinder con- 
densation advocated. One is the multiplication of 
cylinders, with a view to reducing the difference in tem- 
perature in each, this difference being held to be a prime 
factor in the production of liquefaction. This view we 
have never accepted, save with limitations which minimise 
the value of the explanation. Another plan consists in 
jacketting the cylinder. We do not now propose to say 
anything concerning the latter plan. 

We have frequently stated that, in our opinion, the great 
economy of the compound and triple expansion engine is 
due—apart from the influence of large measures of expan- 
sion—to the fact that re-evaporation is utilised. In other 
words, asource of waste isavoided. We make no apology 
for going over old ground again, because it is essential 
to our purpose to do this, in order that what follows 
may be understood. In the cylinder of any engine work- 
ing expansively, we have first admission, then condensa- 
tion, subsequently a certain amount of re-evaporation 
during the expansion part of the stroke, and, lastly, re- 
evaporation during the exhaust portion of the stroke. If 
the exhaust opens to the condenser or the air, all the 
steam re-evaporated during the exhaust stroke must be 
wasted. Let us suppose that a single cylinder en- 
gine is working with 18 lb. of steam per horse per 
hour, and that 6 1b. of this are condensed during the 
periods of admission. As, for reasons which we have 
pointed out in a previous article, the steam engine cannot 
play the part of a condenser, all the 6 lb. of steam, less that 
iquefied by work and radiation and conduction, must be 
reconverted into steam ; butnearly all thissteam will escape 
straight to the condenser, and is just so much waste. We 
have 6 lb. of water per horse-power per hour twice evapo- 
rated, once in the boiler and once in the cylinder. But 
what is true of any single-cylinder engine as regards its 
condensing powers, is true also of any one cylinder of a 
compound engine. The high-pressure cylinder must 
re-evaporate during the periods of expansion and 
exbaust all that it ecndensed during admission. -Re- 
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evaporation is the measure of condensation. The re- 
made steam, instead of going straight to the con- 
denser, goes into a second cylinder, where it does work, 
and in the triple-expansion engine this process is repeated. 
Now, returning to the single-cylinder engine, a moment’s 
refiection will show that the whole quantity of steam to 
be evaporated is independent of the epoch during which 
re-evaporation takes place. That is to say, if the whole 
was re-evaporated during the period of expansion, there 
would be none left to be re-evaporated during the period 
of exhaust; and again, if no re-evaporation took place 
during expansion, then the whole of it must be done 
during the exhaust. But it is clear that the. former 
rocess would be much more economical than the latter, 
ause the re-evaporation would fatten up the diagram ; 
the more steam and the less water there is in a cylinder 
at the end of the stroke the better. But re-evaporation 
depends, other things being equal, on the fall in pressure 
in the cylinder, and the amounts of re-evaporation which 
occur during the expansionand exhaust periods respectively 
may be profoundly modified by the point of cut-off in the 
cylinder ; and furthermore, the sooner re-evaporation can 
setin the greater thetime that will beallowed for it. A whole 
stroke nearly is available for exhaust re-evaporation, but 
only a fraction of a stroke is available for the same pur- 
pose during expansion. The deduction we would draw 
is that the high-pressure cylinder of compound engines 
ought to be made as large as possible, and with an early 
cut off. Mr. Henry Davey, of Leeds, has carried out 
some interesting experiments on this point. He has 
built compound engines, in which the cylinder capacity 
was as 6toland3tol. With the small low-pressure 
cylinder a late cut-off in that cylinder was essential. 
When a large high-pressure cylinder was used, on the 
contrary, an early cut-off in- it became admissible. The 
result was that the larger the high-pressure cylinder the 
greater the economy of fuel. It was better to expand in 
the high-pressure cylinder than in the low. The reason 
isobvious. More re-evaporation took place in the high- 
pressure cylinder during the period of expansion, and 
less during the period of exhaust. The ratio which 
the time of expansion bore to the time of exhaust 
was augmented, and the useful effect of the heat carried 
into the cylinder was increased. The deduction we wish 
to see drawn from what we have written is that both 
theory and practice go to show that re-evaporation during 
expansion should be promoted by every means in our 
power; and it would appear that for every set of condi- 
tions, as regards speed and pressure, under which a com- 
pound engine can work, there is some ratio of cylinders, 
or point of cut off in each cylinder which will be better 
than any other. It does not appear, however, that this 
proposition is generally recognised as of importance. 
Much more is thought about getting the same power out 
of each cylinder. Yet within reasonable limits this is 
a matter of quite secondary significance as compared with 
saving in fuel; and it happens to be true that some highly 
successful triple crank marine engines are developing 
nearly as much power in one cylinder as they are in the 
other two. It is, of course, evident that triple engines 
with two cranks cannot possibly give out the same power 
in each cylinder, and at the same time exert the same 
power on each crank. 





FUEL ECONOMIES IN IRON PRODUCTION, 


Tue history and the present proportions of the use of natural 
gas in American iron and steel manufacture are summarised in 
an interesting and striking manner in a paper contributed by 
Mr. James M. Swank, of American Iron and Steel Association 
repute, to the special report upon the mineral resources of the 
United States now in the press. Therein it is stated that the 
development of the employment of natural gas as a fuel in the 
manufacture of finished iron and steel dates from 1874. It does 
not appear that between that date and 1881 any general utilisa- 
tion of the gas was made. Its employment seems, indeed, to 
have been confined to some three rolling mills where gas was 
obtained from wells that had been sunk in the expectation of 
finding oil. As late as September, 1884, there were in all only 
six rolling mills and steel works in the United States that were 
using the new fuel. But in August, 1886, there were sixty- 
eight rolling mills and steel works which employed it; in 
November, 1887, there were ninety-six; and there are now 
over 100. The whole number of rolling mills and steel 
works in the United States in November, 1887, completed 
or in course of erection was 445, of which—as will be seen 
from the above figures—nearly one-fourth used natural gas 
as fuel. It is doubtful whether this present proportion does not 
represent the full development of anatural gas asfuel in American 
iron and steel production. Mr. Swank expresses the belief that 
its consumption has not increased in 1888, and he adds that it is 
not now supplied at as cheap rates as it was a few years ago. 
But the most interesting portion of Mr. Swank’s paper is that 
in which he considers the relative efficiency of natural gas and 
of water-oil gas produced from petroleum. The latter fuel is, 
it seems, steadily growing in popularity among American iron 
and steel and a few other manufacturers. It is claimed that 
this fuel is cheaper than coal, or than gas made from it, and that 
it possesses all the desirable qualities of natural gas and is far 
safer. In the similar utilisation of this class of fuel there 
would seem to be the means of securing the fuel economy which 
many English manufacturers have envied their American com- 
petitors. Petroleum is not produced in this country as it is in 
the United States, but it is very plentiful and remarkably cheap 
at present. There is no guarantee, however, that, with any 
general attempt to use it as a fuel toan extent which would 
compare with the use of coal, the quantity available would not 
soon be found to be so small that the price would rapidly rise. 
The use of, say, five million tons of oil in the whole of England 
would as a substitute for coal be a very smal] quantity, but it 
would be difficult to get. 


AMERICAN SHIPBUILDING, 


THERE is one branch of American shipbuilding which con- 
tinues prosperous. Very strenuous attempts are being made to 
build up a navy of men-of-war built in the United States; and 
it is possible that out of this may arise a shipbuilding in- 
dustry for merchant vessels for ocean traffic. But in the mean- 
time what may te called the lake shipbuilding trade in the 
United States is just now exceptionally busy. The losses on 











the great lakes are very heavy. In the season just closed there 
were forty-eight craft lost, of about seventeen thousand tons 
carrying capacity, and this was less than the loss in some recent 
years. Naturally this loss has produced a comparative scarcity 
of steamers, and freights ruled high, so that preparations are 
now being made for building on a scale of some magnitude. 
Cleveland, Ohio, Detroit, Buffalo, and other places near will have 
much of the work ; and it is interesting to notice that there 
will be a considerable proportion of the vessels built of steel. Out 
of thirteen boats of over thirty-one thousand tons to be built at 
Cleveland, there will be eight steel vessels ; and in all it is ex- 
pected that there will be built for the next season on the lakes 
fifty-nine boats, of about a hundred thousand tons carrying 
capacity. The American expression “ boats” might almost be 
taken in our sense, for all but five of the vessels are to be 
steamers. It is well known that the traffic on these great inland 
seas of America is protected ; and it is probably due to this that 
there is activity in shipbuilding, for United States steamers 
have been driven from the seas where the competition is open. 
It is quite probable that there may be attempts to extend in 
some way the range of British-built ships to the inland seas— 
one vessel having this object in view was built recently in Sun- 
derland--not to carry on the lakes, but to carry grain 
through the lakes and across the seas. If this be successful, then 
there may be a limitation of the traffic on the lakes simply, and 
an extension of traffic through the lakes and across the seas in 
one and the same steamer. Our British shipbuilders might do 
well to look to the lakes of the States and ascertain whether 
there is not the probability of their building steamers for the 
traffic. At the present time there is at home abundant work, 
but it may not continue very long, and it would be an addition 
that might in a year or two be welcome if we could find a new 
field, or new water rather, to furnish employment for our ship- 
building yards, 


THE JUMNA TROOPSHIP., 


A STATEMENT has been published which we feel cannot but 
be regarded as of a very singular character, and as demanding 
some explanation of the circumstances it records. We have been 
informed by it that the Jumna, one of the three vessels at first 
built for the Indian military relief service, has been pronounced 
to be so worn out as to be unfitted for further active employ- 
ment. The Indian Government, to which she and her sister 
ships belong, has declined to undertake the outlay estimated as 
being required for her thorough repair, and she is consequently 
to be removed from the service for which she was designed, and 
is to be employed in some local way by the authorities at Bom- 
bay, to whom she is to be sent. Now we believe that the 
Jumna was built only about twenty years or so back. The 
Himalaya, which vessel is now, or was until very recently,employed 
in carrying reliefs both to India and China, was built somewhere 
about 1853 or 1854. She must be, it is certain, considerably 
over thirty years old, and so far as we have heard she has not 
yet been in any way condemned. Her work has been fully as 
arduous and as continuous as that of the Jumna, and it remains 
to be explained why the latter, with a shorter length of life by 
some ten or fourteen years than the Himalaya, should have now 
to be removed from active employment. It was because of the 
great economy which resulted from the purchase by the Govern- 
ment of the last-named vessel at the time of the Crimean War, 
and her employment in the conveyance of troops, that it was 
determined to eupersede the system of carrying the Indian 
reliefs under contract by privately owned vessels, by the build- 
ing of the well-kuown troop steamers. We think the public is 
entitled to some explanation of the reason for the discrepancy 
between the service-life of the two vessels we have named, 





LA LOUVIERE HYDRAULIC CANAL LIFT. 





On page 514 we give two illustrations from photographs of 
this, the largest hydraulic canal lift in the world, which has been 
completed during the last summer. It was constructed for the 
Belgian Government by the Société Cockerill, of Seraing, from 
the designs of, and under the superintendence of, Messrs. Clark, 
Standfield and Clark, of Westminster, the consulting engineers 
of the Government and the patentees of the system. The dif- 
ference between the levels of the upper and lower canals, that 
is, the height the boats are raised, is 50ft. 6jin. The lift coa- 
sists of two pontoons or troughs, each 141ft. long by 19ft. broad, 
with 8ft. draught of water, and are capable of holding the 
largest size of barge that navigates on the Belgian broad gauge 
canal system ; such barges are capable of taking 400 tons of coal 
or other cargo, so that the total weight of the trough, water, and 
barge is not much under 1000 tons. This immense weight is 
supported on the top of a single colossal hydraulic ram of 
6ft. 6Zin. diameter and 63ft. 94in. long, working in a press of cast 
iron, hooped continuously for greater security with weldless steel 
coils. The working pressure in this press is about 4701b. to the 
square inch, The time actually occupied in the operation of 
lifting or lowering is only two and a-half minutes. We shall 
give a more detailed account of this interesting structure, with 
further views, which we shall shortly publish. 








TENDERS. 


SUTTON-IN-ASHFIELD LOCAL BOARD. 
List of tenders received for extensions of water supply to Kirkby 
and Skegby; Mr. George Hodson, M. Inst. C.E., F.G.S., Lough- 
borough, engineer :— 


2a @ 
David Barry, Ratcliffe 1255 0 0 
Chas, Green, Rotherham .. 1179 0 0 
Leonard Foster, Ratcliffe .. 1140 0 0 
James Dickson, St. Albans 1118 0 0 
Jas. Bush and Son, Preston 1118 0 0 
J. F. Price, Nottingham 1112 0 0 
Henry Burrows, Barnsley .. ° 1108 9 5} 
H. Vickers, Nottingham .. .. .. .. 108 0 0 
Holme and King, Liverpool .. .. .. «.. «. « 1056 0 0 
Joseph Tomlinson, Derby (accepted) .. .. .. .. 101218 0 


MANSFIELD RURAL SANITARY AUTHORITY. 

List of tenders received for providing and laying cast iron water 
mains and all subsidiary apparatus for the Skegby Waterworks 
Mr. George Hodson, M. Inst. C.E., F.G.S., Loughborough, engi- 
neer;— 


#2 4. 
A. Knighton, Mansfield 8020 
Oakes and Co., Alfreton .. 2180 
John Unsworth, Manchester .. 2041 
Jas. Bush and Co., Preston oe ‘ 


Marriott and Marshall, Alfreton 
David Barry, Ratcliffe.. .. .. 
John Lane, Skegby .. 

J. F. Price, Nottingham 

H. Vickers, Nottingham 

L Foster, Ratcliffe .. .. 
Pickthall and Sons, Merthyr 

H. Burrows, Barnsley... .. .. 
Jas. Dickson, St. Albans .. .. .. 
Joseph Tomlinson, Derby (accepted) 
Chas. Green, Rotherham .. .. ., 
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THE HUNTINGTON CENTRIFUGAL ROLLER MILL 


MESSRS. DAVEY, PAXMAN, AND CO,, COLCHESTER, ENGINEERS. 
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JOHN SWAIN 


HUNTINGTON'S CENTRIFUGAL ROLLER 
QUARTZ MILL. 

We illustrate by the accompanying engravings, the Huntington 
Centrifugal Mill, which, it is claimed, presents features of great 
utility and merit. We cannot point to any more remarkable in- 
novation introduced during the last century in mining machinery 
than the centrifugal roller quartz mill, designed by Mr. F 
Huntington, of San Francisco, and brought out some four or 
five years ago. The mill—illustrated in Fig. 1—is not only 
designed on an entirely different principle from its predecessor, 
the stamp battery, insuring continuity of action, but has also 
in its practical details and requirements been brought, it is stated, 
to such perfection and possesses so many points of superiority 
over the stamp battery, that it is believed that it is destined at 
no distant date entirely to supersede it. 

The illustration represents a 5ft. centrifugal roller quartz 
mill. At the upper part of the mill is a circular horizontal 
frame of cast iron, keyed at its centre to a vertical spindle. 





This frame or disc driver, Fig. 2, carries the rollers and 
scrapers, and has shrunk on its periphery a wrought iron ring 
B. The method of suspending the rollers and scrapers will be 
bett understood by the plan of the disc in Fig. 2. Round the 
edge of the ring four pairs of pockets P P are cast with it, and 
project above it. Into each pair of pockets are set journals, to 
form bearings for the ends of the yokes, one of which is shown 
at Y. In Fig. 3 one of the rollers and yoke is shown in 
sectional elevation. It will be seen that the journals of 
the bearings at each end of the yoke are fixed into the 
pockets, This allows the rollers to swing in a radial direction 
with reference to the vertical sp'ndle, and when in action 
centrifugal force carries them hard against the steel ring fitted 
on the inside of the pan. Each roller consists of a steel ring R— 


Fig.3—13in. bore and 1}in. thick. An internal flange on the ring | 


forms a seat on which the hub C rests, There is 4in. space all 
round between the hub and the steel ring, into which are driven 
the wood wedges W for securely fixing the ring to the hub. In 
addition to this the ring is supported at the flange by two claw 
bolts passed through the hub. A hollow lubricating chamber H 
is left in the hub C, and a slot in the side of the roller shaft S 
forms a channel of communication from the chamber to the top 
where oil may be added. This hole is kept plugged to prevent the 
entrance of grit. The lubricating chamber is hermetically sealed 
by a faced plate J, an india-rubber joint rendering impossible any 
egress of vil into the pan or amongst the amalgam. The roller 
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shaft S is of steel, and is firmly keyed to the yokeat the top; it 
does not therefore rotate on its own axis, but isthe centre round 
which the hub and rollerrotate. The weight of the roller is sup- 
ported by the circular steel head at the lower end of the shaft. 
The rotation of the rollers on their own axes is caused by their 
centrifugal pressure against the ring when the mill is in 
action. A clearance of lin. is left between the lower edge of the 
rollers and the bottom of the pan, so that the former pass freely 
over the amalgam without coming in contact with it or in any 
way flouring it, whilst at the same time there is sufficient 
agitation to render the amalgamation perfect. Referring again 
to Fig. 2, the wooden supports for the scrapers are driven and 
keyed into the holes A B C D, which are at different distances 


| South American mines, and others in India and Australia. 





from the centre. The iron scrapers are fixed at the lower 
end of the wood carrier. 


quartz against the steel grinding ring. The outside shell 


enclosing the mill is a casting, the upper part being in two | 
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pieces, bolted together by vertical flanges. The whole of this 
shell is again bolted by a horizontal flange at its lower end 
to another casting of ring shape. This latter contains, 
wedged inside it, the steel grinding ring against which the 
rollers bear. To render this part of the machine in every 


| respect equal to the wear and strain, and prevent fracture of the 
| casting when the ring is wedged in, a wrought iron band or ring 


| is shrunk on externally. 


| the mill. 


The action of the mill will now be 
readily understood. Power being applied to the driving pulley, 
the countershaft is driven and the horizontal motion converted 
to a vertical motion by bevel wheels under the framework of 
The central vertical spindle is, therefore, rotated, 
| carrying with it the disc driver, rollers, and scrapers. The 
quartz or material to be treated being fed into the pan with water, 
| at the hopper A, Fig. 1, is immediately thrown against the steel 
| ring, where the rollers come into contact with it and pulverise 

it. The precious metal in a free state at once amalgamates 

with the mercury run in the bottom of the pan—about 40 lb. to 
| 60 1b, of mercury are required in a 5ft. mill—and the pulverised 
| quartz, as soon as fine enough, is discharged through gratings B 
| extending along half the circumference of the mill. These 
| gratings, or perforated plates, are made in various degrees of 
| fineness to suit any required fineness of discharge. The delivery 
| is both rapid and perfect, producing the fine grit without slime, 
which is then conducted to the distributing boxes, and passes 





By fitting these at different distances | 
from the centre the action of the scrapers tends to keep the | 





over the concentrators in the usual manner. About 75 per cent. 
of the precious metal is retained in the amalgam. - For the 
purpose of comparing the first cost, saving in transit 
and labour of installation at the mine, let. us take a 
ten-stamp battery whose output per hour is somewhat 
less than a 5ft. Huntington mill. The ten-stamp battery 
of 8501b. heads together with its boxes, frames, foundations, 
driving gear, &c., when erected will weigh from 12 tons to 
14 tons, and cost £650, in addition to which the cost of transit 
alone in such districts as the Transvaal, for instance, will be 
nearly as much as the mill itself. Now, a 5ft. Huntington mill 
weighs only 5} tons, including frames, gear, &c., and the cost, 
including foundations and fixing, is but £350. A most important 
matter is the time taken in preparing the foundations and fix- 
ing the mill at the mine. A Huntington mill can be com- 
pletely fixed by two men in fifteen working hours, whereas under 
the most favourable circumstances the ten-stamp battery would 
require at least four men for thirty days, and frequently 
take many months before it is got into action. Even when 
started it is often found that the foundations are not satis- 
factory, causing further delay. Again, as regards the commercial 
efficiency of the two mills, the Huntington stands a long way 
ahead, for while working at a higher rate of cutput than the 
stamp battery—in some cases from 10 to 50 per cent. higher—it 
absorbs considerably less than half the driving power. The cost 
for renewals of rings and rollers in the Huntington mill is 
about equal to that for dies and shoes in the stamp battery, but 
the latter has frequently against it heavy items of expense for 
breakages and renewal of wearing parts in the stamps, which 
are entirely avoided in the centrifugal mill. It is claimed 
that it is no exaggeration to say that the Huntington 
is destined to cause a revolution in gold and silver ore 
reducing, and will be as much an advance on the cumbrous and 
uneconomical form of stamp battery as the roller mill is upon 
the millstone. 

Amongst the numerous mines which have adopted the Hunt- 
ington mill we note a large number of Californian and other 
The 
reports we have seen from mining engineers after running the 
mill for periods varying between one and four years speak in high 
terms of its performance, not the least boon being the small cost 
for freightage and teaming in remote mining districts, and the 
time and labour saved in erection. In this country Messrs. 
Davey, Paxman, and Co. are the sole manufacturers. 








THE HYDRAULIC CROWBAR. 


Messrs, WARNER AND Sons, of Cripplegate, are now introduc- 
ing what they term an “hydraulic crowbar.” The crowbar is 


| in reality a jet of water driven or forced by Warner’s duplex 


Eclipse pumping engine, which we illustrate. In constructing a 


breakwater or harbour wall at the Grand Canary, it was found 
necessary to remove sand, and even large stones, before placing 
the concrete blocks on the rocks on the shore to form the foun- 
dation ; this was easily accomplished by the jet process, as the 
following letter from Messrs. Swanston and Co. explains. 





~ DUPLEX PUMP. 


Writing to Messrs. Warner, Messrs. Swanston say: “ We are 
pleased to inform you that the double Eclipse pumping engine 
you made for us, and which we sent out to Grand Canary, for 
removing sand from the bottom of the sea, in the harbour we 
are constructing there, is doing its work well. It removes the 
sand two metres thick, and even large stones speedily, under a 
head of 40ft. to 50ft., thus greatly facilitating the progress of 
vur breakwater works.” The engine used on the Grand Canary 
works had 7iu. steam cylinders, 6in. plungers, Sin. stroke, and was 
equal to raising 120 gallons of water per minute under 80 lb. 
pressure, with a steam pressure of 601b. The pressure at the 
outlet of the jet being the same if used 50ft. under the sea, the 
weight of water in the descending pipe counterbalancing the 
head of water outside, it enabled the 80 1b. delivery pressure to 
be utilised through a lin., l}in., or l}in. jet. These engines 
being compact in form and very powerful, are equally suitable 
for mining or colliery work, and hydraulic lifts, and as they can 
also be made with triple rams as well as double, their application 
is very wide. 








Sanction has been accorded by the Government of 
India for the extension and improvement of the Madras Water- 
works scheme, at a cost of thirteen lakhs of rupees, as submittted 
by Mr. J. A. Jones, M. Inst. C.E., the vice-president and engineer 
of the Madras Municipality. Indian Engineering says :—‘‘ Filter- 
beds are to be constructed for purifying the water before its dis- 
charge into the main-pipes for distribution, and other improvements 
will also be made. On completion of the work, the water tower, in 





bed of the Red Hills lake, which was erected three years ago, at a 
cost of 75,000 rupees, will be utilised,” 
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DIRECT-ACTING COMPOUND SURFACE-CON- 
DENSING PUMPING ENGINES. 





Ovr two-page engraving this week represents a fine pair of 
waterworks pumping engines, constructed towards the close of 
last year for the Hartlepool Gas and Water Company by Messrs. 
Worth, Mackenzie. and Co., of Stockton-on-Tees. At these 
waterworks the whole of the domestic supply for the rising 
towns of the two Hartlepvols and neighbouring villages is drawn 
from deep boreholes in the limestone rock, and although the 
water is sumewhat hard, it is bright and sparkling, and 
absolutely free from all possibility of sewage contamination. 
Previous to the erection of the new hinery the pumping was 
done by two independent condensing beam engines, one of 
which has a cylinder 254in. diameter, with a stroke of 4ft. 6in., 
and was erected in 1879; the other one, erected in 1866, has a 
cylinder 33in. diameter by 5ft. stroke. These engines were 
supplied with steam, at a pressure of 25)b., from old- 
fashioned egg-ended boilers, and the consumption of coal, as 
might be expected, was enormous. In the year 1877, as some 
of these boilers required renewal, it was decided to lay down 
two new bvilers of the Lancashire type, each 7ft. diameter by 
28ft. long, with two 2ft. 9in. flues, and six Galloway tubes in 
each flue. As the working pressure of the new boilers was to be 
60 lb. on the square inch, it was decided to take advantage of 
the increased pressure available to effect a large economy in the 
coal consumption by com- 
pounding the engines. This 





end of each column is bolted by turned bolts in rimered holes 
to cast iron girders 20in. deep, the outer ends of which are firmly 
bolted to massive stone foundation pillars, and. also built into 
thé wall which forms part of the pump chamber. These girders 
are braced together by cross girders, having machined ends, 
which are bolted to the planed faces of the main girders, thus 
forming a thoroughly rigid foundation on which to build the 
engines, and the floor of engine-house is laid over these girders. 
The pistons have cast iron rings of angle section, and are fitted 
with Mather and Platt’s internal steel coils ; the piston-rods are 
of steel, 3fin. diameter in the low-pressure cylinder and 3in. 
diameter in the high-pressure cylinder. 

The pistons are secured to the rod by cones and nuts, and 
have a stroke of 3ft. The top crossheads are of wrought iron 
finished bright, with a steel gudgeon for connecting-rod and air- 
pump link bearings. The ends of these crossheads have eyes to 
receive wrought iron polished coupling rods, which are carried 
down and connected to other crossheads on the pump rods. 
Adjustable cast iron motion blocks are bolted to the outer ends 
of the top crossheads, and bear against massive cast irun motion 
bars bolted to the engine columns. The coupling rods on these 
crossheads are carried out sufficiently to allow of the crank 
working between them. The connecting-rod is of forged iron 
finished bright with phosphor-bronze bearings ; the ends of the 
rods are of the marine type with steel bolts. The cranks are 
of forged iron with pins solid with the cranks, and are machined 
and finished bright all over ; the crank shaft is of forged steel, 


was done iu a most ingenious Steam 57 

manner by the late Mr. ee 

Charles Smith, then man- . . aE = 

ager for Messrs. Richardson Ld't hand ci ange Revs 2] ght hand. engine 


and Son, of Hartlepool, by 
working the existing 254in. 
cylinder engine as a high- 
pressure engine, the steam 
from which was exhausted 
into a_ steam - jacketted 
receiver, from which the 
supply of steam for the 33in. 
cylinder engine was taken. 
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No other alterations were 
made in the engines, ex- 
cepting the necessary valves 
to close the communication 
from the small engine to its 
condenser and open a com- 
munication to the receiver, 
together with a disconnect- 








ing arrangement in the air- 
pump rod of this engine. 
The saving effected by the 
improved boilers was 28°8 
per cent., whilst that due to 
the compounding was a 
further saving of 403 per 
cent. on the already dimi- 











nished consumption. It 
should be mentioned that 
the engines were tvtaily 
unconnected one with the 
other, and when working 
compound, the smaller one 
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usually ran at seventeen 
revolutions per minute, 
whilst the Jarger one only 
ran at ten. 

As the towns grew in 
importance the increased 


p.pulation took all the water 
that could be raised by these 
engines, without pressing them in an undue manner. Thepresent 
engineer of thecompany, Mr. Thumas Bower, having during the past 
year or two had under his consideratiun the important question 
of increasing the capabilities of the company to cope with the 
revival in trade of the district which must necessarily follow the 
great depression, and also the equally important question of 
haying a standby in case it became necessary to stop either cf 
the two engines for any length of-time for repairs, decided to 
bring before his directors plans fer further extensions of the 
works. Upon the same being clearly put before the managing 
board of the company, they at once, with the enterprise that has 
made the Hartlepool Gas and Water Company such a decided 
success, gave instructions to the engineer to prepare the neces- 
sary specifications, and invite tenders fur the work, the result 
being that a contract was made with Messrs. Worth, Mackenzie 
and Co., to supply the new plant, their design and guarantee for 
fuel consumption being considered the most satisfactory of the 
numerous tenders submitted. Preference was given to the 
double tandem design in consequence of the possibility of work- 
ing either engine independently without loss of economy, the 
capacity of the new machinery being specified by the water 
company to be capable of lifting 150,000 gallons per hour into 
the service reservoirs at a height of 110ft. above the pumps, 
exclusive of the friction in the pipes. The height of the water 
in the well was expected to be occasionally as much as 30ft. below 
the top of the pumps. A further supply of 7500 gallons 
per hour was also to be drawn from the well and delivered into 
the Naisberry reservuir at an estimated height of 400ft. above 
the pumps, and about three miles distant therefrom. This work 
Messrs. Worth, Mackenzie, and Co. guaranteed the machinery 


illustrated in our paper this week, to be capable of performing, | 


with a consumption of Wingate small coal not exceeding 5s. 10d. 
in value per million gallons delivered into the reservoir, if the 
reservoir were raised, as contemplated, to a height of 110ft, or 
not exceeding 5s. 4d. per million gallons, into the existing reser- 
voir at a height of 91ft. 3in.; both these heights being exclusive 
of friction in pipes and of the lift on the suction side, which was 
estimated to average 25ft. The engines had to be worked from 
the existing boilers, the pressure in which was limited to 60 Ib. 
per square inch. Each engine has one 20in. diameter high- 
pressure cylinder fitted with extra hard liner to form a steam 
jacket, and mounted on a distance piece of cast iron finished 
bright, the lower end of which forms the top cover of the low- 
pressure cylinder, and is cast hollow to form a steam jacket. The 
low-pressure cylinder is 36in. diameter, steam jacketted along 
the barrel in the same manner as the high-pressure one, and is 
mounted on an entablature which forms the bottom cover of the 
cylinder, and which is also cast hollow to form a steam jacket. 
The entablature is firmly bolted down by four 3%in. diameter 
bolts to the four main columns of cast iron. which are 1lin. 
diameter at the top end, tapering to 16in. diameter at bottom 
end, and splayed out at foot to bolt to the main girders. The 


columns have turned spigots atthe upper ends which fit into holes | 


in the entablature, millboard jin. thick being interposed 


between the two to hinder the transmission of heat. 


The lower | desired ; 








DIAGRAMS FROM COMPOUND PUMPING MACHINERY. 


and the bearings are of phosphor bronze, 10in, diameter by 14in 
long, and the shaft is enlarged at the centre tu receive a fly-wheel 

12ft. diameter and twelve tons weight. This wheel is turned 
and polished on the rim aud edges,and there is a small winch fixed 
to one of the cross girders which gears into a rack cast on the 
inside of the wheel for turning the engine by hand. The main 
pumps are 18iin. diameter, and are lined $in. thick with phos- 
phor bronze. The buckets are covered with hard bronze and 
fitted with phosphor-bronze rings and Mather and Pilatt’s 
internal steel coils. 

The pump rods are of forged iron, covered }in. thick with 
phosphor bronze, and the glands and covers are bushed with 
hard gun-metal. There are two valve boxes to each pump, each 
containing nine suction and nine delivery valves of best gun- 
metal ; these valves have a lift. of jin., which is controlled by 
rubber buffers, and owing to this small lift the working of these 
valves is practically noiseless. 

As the well from which the water is drawn is outside of the 
engine-house, and the lift on the suction side is so great, two 
suction air vessels are provided, each 2ft. diameter by 8ft. high, 
and on the delivery side there is one large air vessel, 3ft. 6in. 
diameter by 11ft. high, and also four small domes, one over each 
valve-box, to prevent any shock occurring between the pumps 
and main air-vessel. To the engine-top crosshead are connected 
links, which drive wrought iron polished levers, from the outer 
end of which the air-pump bucket is driven with a stroke of 3ft., 
the same as the steam pistons. The barrels of the air-pump are 
of hard gun-metal, 12in. bore, and the valves of india rubber with 
brass seats and guards. The high lift pumps are driven from 
links at an intermediate point on the levers, and have phosphor- 
bronze liners 6in. internal diameter by Zin. thick, with gun- 
metal buckets and packing rings with Mather and Platt’s internal 
coils. 

The valves and seats are of the same construction as those on 
the main pumps, but only have one suction and one delivery 
valve in each box. There is a branch pipe from the delivery of 
these pumps into the delivery of main pump, so that when the 
Naisberry reservoir is full they can discharge into the main 
reservoir. The feed pumps have din. rams, and are driven from 
a point on the levers so as to have 9in. stroke; the jacket pumps 
are inverted over the feed pumps, and have rams 2jin. diameter. 
The whole of the pumps belonging to each engine are bolted to 
a cast iron bed-plate 12in. deep, this being firmly tied to the 
girders on which the engines are carried by four wrought iron 
tie rods 34in. diameter, so that the whole strain of the engines is 
transmitted directly from the steam cylinder to the pumps, 
independent of the engine-house walls. Both cylinders are pro- 
vided with ordinary slide valves, having expansion valves on the 
back, arranged to give a fixed cut-off in the low-pressure cylinder 
at a point to prevent loss of pressure between the cylinders ; and 
a cut-off variable by hand in the high-pressure cylinders, so as 
to take the utmost advantage of the rather limited bviler 
pressure available. It will be seen, from the diagrams we give 
herewith, that the sharpness of the cut-off leaves nothing to be 
in fact, it is as good as could be got from the most 














elaborate arrangement of gear. The exhaust steam from both 
engines passes through the tubes of a feedheater, around which 
the feed circulates on its way to the boiler, and from thence 
through the tubes of the surface condenser, around which tubes 
the whole of the water raised by the main pump is passed, 

The displacement of the main pumps, after allowing for the 
area of the pump rod, is 130°75 gallons per revolution, aud the 
actual delivery as measured into the reservoir was 125 gallons 
per revolution, showing the remarkably high efficiency of 95:6 
per cent. The delivery of the high lift pumps could not con- 
venieutly be measured, and it was therefore calculated, on the 
basis of the same efficiency as the main pumps, to be 6°6 galluns 
per revolution ; and the total head against which these pumps 
worked, including friction in mains and suction lift, being 450ft., 
it was reckoned as equal to 25 gallons delivered into the main 
reservoir. 

We give herewith the results of the final trial of these engines 
before being handed over to the company by the contractors, 
which took place on the 4th June last :— 


Trial of Pumping Bagines made by Worth, Mackenzie. and Co., for 
the Hartlepool Gas and Water ee ys 


Duration of trial... 8 iggibe es) se 
Total number of revolutions |) 2) 1... oe 
Average per minute .. 

Head against which the main pump worked oe 
Water delivered into the reservoir by main pumps.. 
High lift pumps delivering to Naisberry, 14,450 


12 hours, 

15,150 revolutions, 
21°04 =O, 

11oft. 

1,803,750 gallons, 


revolutions at equal to 25 gallons per rev olution Se 361,250 ,, 
Ditto, into main reservoir, 700 revolutions at 
66 ‘gallons aie we 4,620 ,, 
Total quantity of water raised Loft. 2,259,620 ,, 
Indicated horse-power 136 39 
1138 


Actual horse-power in water lifted 
Efficiency of the engimes .. ..  .. 
Efficiency of the pumps 


83°4 per cent. 
95 6 per cent, 
“ton ewt. qr. Ib. 
Coal allowed by guarantee aes 2,259,620 omen 1 14 1 20 
Cval actually used... 10 0 
Percentage of coal burnt — in goarantee 9 95 per cent. 
Coal used to lift 1,000,000 — lft. high . 12 912 Ib. 
Cost of same, at 7s. per tor “484d. 
Quality of coal, North- country “engine small, 


THE NAVAL ESTIMATES AND THE CONDITION 
OF OUR NAVY. 

Lord CHARLES BeresrorD discussed the condition of our 
Navy in a very practical way on Thursday, December 13th, in 
the House. He condemned apy bare comparison of the 
numbers of ships of our own Navy with those of other Powers, 
as insufficient to establish the question of our capability to cope 
with such navy or navies in time of war. He contended that 
to this end we must trace out the programme we should have to 
carry out in general terms, and then see whether our ships were 
able to do it. For example, to defend our shores and our trade 
against France alone, he would indicate a course of operations 
and see how we should be able to fulfil it, taking his statistics 
from “ Return 218,” which the Government had granted at his 
request, on “Navies: England and other countries.” England 
was there credited with 49 battle-sbips, against 30 for France— 
built or building. From the French, besides excluding the 
Brenaus as not to be finished for a long time, there were also to 
be struck off 4 vessels, marked “ B,” as unserviceable, namely, 
the Savoir, Revenge, Montcalm, and Thetis, and one abroad, since 
we wish tu consider the available strength fur war close to home, 
for which there would thus remain 24 battle-ships; but for this 
class of operations must be added the 6 coast defence ships of 
the Furieux and Tempéte class, which are powerful ships for the 
purpose, leaving the number originally given, namely, 30. From 
the English 49 ships Lord Charles would strike off the 
Minotaur, Achilles, Warrior, Hector, Defence, and Valiant as 
obsolete, and, much more, the Lord Warden and Repulse, as 
having been positively in the sale list as old iron, This leaves 
42. Next, 5 had to be struck off for foreign stations, namely, 
the Audacious, Bellerophon, Orion, Penelope, and Swiftsure, 
leaving 36, as against the 30 of the French. Now, to take some 
definite plan on which to act. To blockade Toulon, where there 
are 15 battle-ships, we might employ the Agamemnon, 
Alexandria, Benbow, Camperdown, Colossus, Conqueror, Dread- 


nought, Edinburgh, Hero, Howe, Inflexible, Rodney, Superb, 
Nile, and Victoria. These ships are some of our best and most 
powerful, but we have only an equal number with the 


French, whereas we ought to have one-third more, to allow 
for empty bunkers of coal and other casualties incident to the 
duties of watching outside a harbour. Our ships ought to be 
accompanied by the proper complement of cruisers and torpedo 
catchers ; that is, 2 cruisers, or torpedo catchers, to’ each 
battle ship ; but we could only afford to send 23 of these instead 
of 30. These he classed as follows:—8 over 3000 tons, viz., 
the Australia, Aurora, Galatea, Amphion, Arethusa, Forth, 
Mersey, and Iris; 9 between 1500 and 3000 tons, viz., the 
Magicienne, Marathon, Arthur, Brisk, Cossack, Mohawk, Por- 
poise, Scout, and Fearless ; 6 under 1000 tons, viz., the Sharp- 
shooter, Salamander, Seagull, Sheldrake, Sandfly, and Spider. 
Considering the necessity of keeping open vur line of commu- 
nication with India, the number above is all that could be spared. 
Next to come to Cherbourg, with 9 vessels inside and 4 gunboats, 
we can only detail 12 battle ships, viz., the Ajax, Anson, 
Bellisle, Collingwood, Devastation, Hercules, Hotspur, Invincible, 
Neptune, Thunderer, Triumph, and Rupert. The French coast 
defence ships he considered more powerful for the purpose 
under consideration than the Bellisle, Hotspur, Invincible, 
Triumph, or Rupert. He could only detail 16 cruisers to this 
fleet ; these are as follows:—6 over 3000 tons, namely, the 
Immortalité, Narcissus, Inconstant, Leander, Severn, and 
Mercury ; 7 from 1500 to 3000 tons, namely, the Medea, 
Barham, Racoon, Alacrity, Surprise, Barracouta and Barossa ; - 
3 under 1000 tons, namely, the Skipjack, Spanker, and ~ gl 
well. Lastly, to come to Brest, containing 4 battle ships, 2 
coast defence vessels, and 4 gunboats. For blockade here, we 
have nine battle ships, namely, the Agincourt, Black Prince, 
Iron Duke, Monarch, Northumberland, Sanspareil, Sultan, 
Temeraire, and Trafalgar, with 12 auxiliaries, namely, over 3000 
tons, the Orlando, Undaunted, Shah, Phaeton, and Thames. 
From 1500 to 3000 tons, the Medusa, Bellona, Superb, Blanche, 
and Blonde ; and under 1000 tons, the Rattlesnake and Grass- 
hopper. There only now remains 10 cruisers of any use as 
auxiliaries to the fleet, namely, the Impérieuse, Warspite, Blake, 
Blenheim, Raleigh, Vicomte, Active, Volage, Melpomene, and 
Macarty ; besides the 7 cruisers belonging to the Australian 
colonies. He had also struck out French and English cruisers 
of speed under 15 knots. 

Lord Charles admitted that the Admiralty might say that 
the plan enunciated by him was not their plan of campaign, but 
he urged that whatever plan might be pursued, it was absolutely 
necessary to watch, and, if possible, destroy every ship of the 
enemy ; and he pointed out that Toulon, Brest, and Cherbourg 
would be in telegraphic communication, and if one fleet slipped 
out a combined attack might be arranged on one of the 
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blockading squadrons, such as would insure its destruction, 
and with it the relative superiority of the entire fleets would be 
reversed, He considered the statements of Sir Arthur Hood 
aud Sir Anthony Hoskins absolutely misleading, if we cannot 
both blockade an enemy’s fleet and keep up a reserve to guard 
the narrow seas. He maintained that the British public were 
the only people who do not know the actual condition of matters 
at the present time, so that no harm, but only good, can be done 
by calling attention to it in the House. The destruction of the 
British fleet, moreover, would involve the end of our existence 
as an Empire. Whereas France would remain a first-class Power 
if her whole fleet were sweptaway. The protection of our com- 
merce under a neutral flag he believed to be a myth. The only 
nation we have to fear, namely, France, would not recognise a 
neutral flag at all, unless a special understanding were first 
arrived at. Then where is a line to be drawn as to goods con- 
traband of war? Coal was contraband, and the French in their 
Chinese war declared rice to be so. Corn might be the same. 
If shipowners believed that everything was planned and shaped 
at the Admiralty, they were much mistaken. When he, Lord 
Charles, left the Admiralty, no vestige of a plan as to the insur- 
ance of our food supply existed, or of the raw material on the 
working up of which the wages of our working classes depend. 
Unfortunately, the condition of the Navy could not be brought 
under the public eye. The Navy, unlike the Army, was always 
away. Hence, while the Army estimates had increased four 
millions since 1860, and the Civil Service estimates had risen 
from £7,500,000 to £18,140,000, the Navy dropped relatively 
far behind. Taking the view of naval expenditure as being a 
form of insurance, it will be found that we had decreased our 
rate of insurance from 3°41 per cent. on our commerce in 1860 
to 1°85 per cent. in 1888 ; for in 1860 our Naval Estimates were 
£12,800,000, and our exports and imports £375,000 ,000, while 
in 1888 these figures were respectively £11,900,000 and 
£660,000 000. Moreover, in 1860 nine-tenths of our people were 
fed out of home produce, whereas in 1888 two-thirds of them are 
fed by water-borue supplies, 

Lord Charles had consistently maintained that twenty millions 
should be expended on our fleet. He would build four first- 
clasa ironclads for £3,100,000, ten second-class ships of 7000 tons 
for £4,500,000, ten first-class cruisers of 8000 tons for £4,800,000, 
ten of the Thames class for £2,700,000, twenty Medeas of 3000 
tons for £3,000,000, twenty Sharpshooters of 750 tons for 
£1,000,000. This, with £1,000,000 for armament, makes up the 
£20,000,000. To obtain this money he would suspend the 
Sinking Fund of the National Debt for the time. If our Navy 
were not strong enough our great-grandchildren might find 
the Empire lost. He asked that the Government should defi- 
nitely lay down what had to be defended, and allow experts to 
say what was necessary to that end. This work should be put 
in hand without scare or panic, but begun at once. 

Lord George Hamilton, in reply, admitted that the Navy 
should be stronger than at present, but maintained that during 
the last three years an increasing rate of building had been 
adopted to meet our needs; and he maintained that Lord 
Charles showed no sense of proportion. For the six years ending 
in 1884-85 we had only spent, on an average, £1,650,000 a-year ; 
while France had spent £1,450,000 on construction, a difference 
of only £200,000. That, he held, was a dangerous approxima- 
tion. But, since then, our average had been £3,100,000 and that 
of France £1,600,900. This, however, includes our special 
grant. The Ordnance vote for six years prior to 1884 averaged 
less than £500,000, while for the last five years it averaged 
£1,600,000, and for the present year it was £2,200,000. The 
difficulty at present was to obtain ordnance for the ships. 
Taking the additions for the Navy, he found the following ships 
passed into the first reserve:-—In 1881-2, 14 ships representing 
41,000 tons; in 1882-3, 11 ships representing 27,000 tons; in 
1883-4, 5 ships representing 10,000 tons; in 1884-5, 10 ships 
representing 10,000 tons; in 1885-6, 8 ships representing 28,000 
tons; in 1886-7, 17 ships representing 55,000 tons; and in 
1887-8, 20 ships representing 64,000 tons. During the present 
year he estimated for 22 ships and 99,000 tons, and next 
year 35 ships and 75,000 tons. He contended that it was im- 
possible to pretend that the country was in greater danger than 
hitherto, unless it could be shown that other nations had com- 
pleted a larger number of ships. This was not so. He had 
always credited France with making more sbips than she turned 
out, as the event proved. Thus, this year he had estimated that 
France would complete 11 ships of 36,000 tons in all; but she 
would only finish 7 ships of 16,000 tons in all. In the debates in 
the French House it was admitted that France made a mistake 
in having too many ships building to finish in reasonable time. 
Sometimes a French ship was ten years in building. Speaking 
of our trade, he stated that the Alabama actually only captured 
one ship, and all the Confederates’ cruisers in fact captured one 
steamer only. The whole commerce of the world could not be 
destroyed by a few cruisers. He agreed that the Navy ought to 
be strengthened. But there were also other objects in view ; 
(1) The reform of the dockyards, (2) the investigation of our 
wants as an Empire, (3) the establishment of a system of 
manccuvres to teat our efficiency. 

There is nothing we should notice in the after discussion 
specially, beyond the fact that the employment of more private 
factories to make guns was urged ; and in an extract given by Mr. 
Forwood, from the French Parliamentary Committee on the 
state of the Navy, the object of France is defined to be to 
secure equality in numbers with two principal continental 
navies, just as England seeks to be stronger than any two con- 
tinental Powers. This end has, it is said, not been attained. 
“England possesses 301 vessels—excluding torpedo boats—of 
which 57 are armoured, as against only 124 possessed by France, 
of which34 are armoured, aud 94 of all sorts possessed by Russia.” 

We have followed these speeches in more detail than usual, 
because the subject is one of special importance. Sweeping 
changes such as that advocated by. Lord Charles are likely to 
elicit smiles from an audience. A man may only mean by his 
smile, incredulity at the idea of getting the money out of the 
public; but however this may be, we must face a question of 
this importance in a business-like way. The fact is, that the 
condition of England is one without precedent. It is certain 
that Lord Charles’ estimate might be criticised, and actual 
omissions or mistakes no doubt discovered in details ; but is his 
general view sound! If not, we have a right to ask for an 
alternative one put forward, such as may fairly claim our 
confidence. We admit that if a blockade could be successfully 
carried out of the French harbours, our trade would suffer 
comparatively little in a war with France. But with two-thirds 
of our food depending on our commerce, it is mad not to secure 
its safety as far as lies in our power. Lord Charles contends— 
and the naval mancuvres quoted by Lord George Hamilton 
bear him out—that it is not only possible, but extremely 
probable, that French war-ships might slip out from one port, 
and then the existence of the telegraph makes it almost a cer- 
tainty that one of our blockading squadrons would be attacked 
by a very superior force, and the same tactics would perhaps en- 
able the third blockading gquadron to be similarly overpowered, 





But without supposing this, the destruction of one of our 
three fleets means that our supremacy at sea is lost, and our 
ruin almost inevitable. France runs a risk of her means of 
injuring us being destroyed with the loss of her ships, but the 
loss of ours means a mortal blow. This danger, it is to be 
noticed, exists in a war with Frapce alone; but it is very 
possible that we might have to count with a second naval 
enemy. Taking the insurance view of the question, is not the 
risk greater than the risk of fire to the houses and factories 
which we insure, and is not the stake much greater? Some of 
the highest authorities maintain at the present moment,that 
Europe is in a condition that renders war inevitable before 
many months are gone by; and when a fire breaks out, it is 
difficult to limit the conflagration. 

We deliberately hold that a very large increase to our Navy 
is necessary, and that it is a step which the most sober and 
cautious judgment will endorse, We fear, indeed, that the cost 
of Lord Charles’ scheme is more than appears on the face of it, 
for the extra ships have to-be manned and kept in action; but 
this in no way affects the question of the necessity of a really 
great increase, not one on the scale contemplated by our autho- 
rities. Had France not fallen far short ‘of her projected schemes 
of construction, matters would be even worse than they are. 








LEGAL INTELLIGENCE. 


SUPREME COURT OF JUSTICE.—COURT OF APPEAL, 
November 13th, 1888. 
(Before Lonps Justices Corton, LiInDLEy, and BowEn.) 
EDISON AND SWAN UNITED ELECTRIC LIGHT COMPANY v. HOLLAND. 


THIS was an appeal by the plaintiff company from a decision of 
Mr. Justice Kay’s, on one of the numerous patents taken out by 
Mr. Edison in relation to improvements in glow or incandescent 
electric light lamps. The patent may roughly be described as a 
patent for a carbon filament. The patent was taken out in Novem- 
ber, 1879—a period at which Swan, Edison, Lane-Fox, and others 
were vieing in the race who should be the first to bring to a prac- 
tical use what was felt to be the next triumph of science, about a 
year after the well-known pencil lamp of Swan’s had been exhibited. 
[t may be well to bear in mind what the principal features of a 
glow lamp as now used are. The lamp comprises a globe or other 
closed vessel of glass from which the oxygen must be entirely 
exhausted ; this can only be sufficiently done by the Sprengel air 
pump. The oxygen must be exhausted, because the proper 
material to be set into a state of glow is carbon, by reason of the 
fact that it is practically infusible ; but at the same time it is easily 
burnt in the presence of oxygen. It is also desirable for a perfect 
lamp that all other gases be excluded from the vessel. In the next 
place the lamp contains a filament of carbon of extreme tenuity ; 
the object of bore the sectional area of the charcoal so small is to 
get greater electrical resistance, and thus enable a number of lamps 
to be worked by the same current, much in the same way that a 
large water main will supply a number of hoses at the same time 
through small pipes. The filament of charcoal or carbon is set 
aglow by passing an electric current through it by means of 
platinum wires, to which it is fixed at each end within the closed 
glass vessel. These leading wires, as they are called, are 
carried through the glass in the blowing. They are made of 
platinum, because platinum happens to be a material of high 
electrical conductive power, which expands and _ contracts 
at about the same rate as glass of the ry kind, and is 
therefore the most suitable known material for the purpose, if 
not the only suitable material. The air is also excluded from the 
carbon—that is to say, within the pores of the carbon itself a 
quantity of air is naturally contained or occluded; this cannot be 
got rid of by simply exhausting the surrounding space even by a 
Sprengel pump. Such occluded air would, when the lamp is used, 
both partially burn the substance of the filament and shorten the 
“life” of the lamp, and would also cause a black deposit in the 
glass and dim the light. Both Edison and Swan discovered pro- 
cesses for excluding the occluded air, but neither has a valid patent 
for such process. Another el t in the of the filament 
form of illuminator—or so-called burner—is that it possesses suffi- 
cient flexibility and resilience to enable such a delicate article to 
stand not only an ordinary jar, but also the strain of expansion 
and contraction of heating and cooling. The mercantile success 
of the lamp also depends on processes applied since the date of the 
patent for improving the carbon material in two ways. There is a 
patent held by the plaintiff in this country in the name of a patent 
agent, Cheseborough, by which, in addition to the exclusion of the 
air, the carbon is made very solid, homogeneous, and of uniform 
sectional area, and by this means the lamp is made much more 
durable, or, to use the technical expression, its “‘life” is lengthened. 
The Cheseborough patent is about a year prior in date to Edison’s 
filament patent, though it does not appear to have been known to 
either Edison or Swan. The great merit claimed by the plaintiff 
company for the particular patent in question is that Mr. Edison 
for the first time gave to the world the knowledge that it was 
practicable to make and use charcoal in the form of a filament ; 
that is to say, with as small a sectional area as one seven- 
thousandth of an inch. It may be remembered that litigation 
took place some time since between the present plaintiffs 
and Messrs. Woodhouse, Rawson, and Co. The plaintiffs 
brought actions to restrain the then defendants from infringing 
the filament patent, the Cheseborough patent, and, thirdly, 
a subsidiary patent. They obtained judgments from Mr. Justice 
Butt, which were upheld on appeal, in respect of both Edison’s 
filament patent and the Chesebrough patent. The present 
defendants were not content to abide the result of those trials, and 
the present action has consequently been brought. The actual 
defendants to this action are Mr. W. Holland, manager of the 
Albert Palace, Battersea, where the electric glow lamps had been 
used, and the Jablochkoff and General Electricity Company, who 
had supplied the lamps. The Anglo-American Brush Electric 
Light Company, the manufacturers, came in as third parties and 
took up the defence. The plaintiffs claimed an injunction to 
restrain the infringement of both the Edison filament patent 
and the Chesebrough patent. The action was tried before Mr. 

















Justice Kay. Even a larger amount of scientific evidence 
was produced than at the former trial before Mr. Jus- 
tice Butt; especially, a large amount of evidence was 


directed to the question whether Mr, Edison had, in his patent, 
given sufficient directions to enable a person, wishing to 
manufacture in accordance with his invention, to make a carbon 
filament. Mr. Justice Kay was not satisfied with the evidence 
before him, and directed experiments to be conducted by experts 
on each side in presence of one another, and also before Professor 
Stokes, who undertook the task of moderator, and made a report 
to the Court. Mr. Justice Kay gave judgment for the plaintiffs on 
the Chesebrough patent, but in respect to the filament patent be 
considered that the additional evidence before the Court demon- 
strated that the patent did not sufficiently disclose a mode of 
manufacturing a carbon filament. From that decision the plaintiffs 
—— There was no appeal by the defendants. Mr, Edison’s 
claims in the filament patent are four in number, the first two being 
for—(1) An electric lamp for giving light by incandescence, 
consisting of a filament of carbon of high resistance made as 
descri and secured to metallic wires as set forth; (2) 
the combination of a carbon filament within a receiver made 
entirely cf glass through which the leading wires pass, and 
from which receiver the air is exhausted for the pu set 
forth. The third claim was fora spiral form of filament, chiefly 
for the purpose of getting uniformity of glow ; the fourth was for 
a mode of attachment of the carbon to the platinum leading wires, 
Both of these claims have been superseded or become obsolete, 





and were immaterial for the purpose of this action. The portion 
of the } owas on which the judgment of Mr. Justice Kay hinged 
was a description of a mode—with variations—of manufacturing a 
carbon filament of what the patentee called ‘‘tar-putty,” that is to 
say, a viscous mixture of tar and well calcined lampblack, 
thoroughly kneaded in and afterwards carbonised. Before Mr. 
Justice Kay there was unexceptionable evidence by eminent men 
of science to show that lamps capable of enduring for longer or 
shorter periods had been actually made by them in strict accord- 
ance with the directions in the body of the patent, without applying 
more knowledge than was readily accessible at the date of the 
patent, while there was equally unexceptionable evidence by other 
eminent men of science on the part of the defendants, to show 
that they had implicitly followed the directions of the patent, 
and had been unable to produce carbon filaments. It was 
to clear up this conflict that bis Lordship had directed the experi- 
ments. On behalf of the plaintiffs, it was contended that the 
defendants’ experts failed in carbonising their tar-putty filaments 
by reason of their not using proper precautions to keep the oxygen 
from attacking the material to be carbonised. Such ions, 
they urged, were well known at the date of the patent. They con- 
tended as matter of law that it was not necessary for the “ intelli- 
gent workman,” or “skilled person,” of the patent lawyer himself, 
to know how to carbonise a delicate and small object; but if that 
knowledge was accessible, it was, they said, sufficient; and they 
criticised the evidence and cited in aid text-books, such as ‘“‘ Cham- 
bers’s Cyclopedia,” to show that it could at the important date 
have been found out how tocarbonise such an object. The defend- 
ants’ counsel contended, in the first place, that there was evidence 
in this action, not adduced at the former trial, which showed that 
Edison’s invention was anticipated by Swan, an important piece of 
new evidence on this part of the case being that the pencil of 
carbon used by Swan in bis exhibited lamp had been carbonised by 
the manufacturer in France, after it was formed, as it was found, 
out of a plastic material, though this fact was not known to Swan ; 
secondly, that this saved adopting the construction of the —* 
of the majority of the Court of Appeal, as they were bound todo 
in this Court. Edison’s patent could only be substantiated on the 
ground that it showed the application of a supposed new principle 
—namely, the principle of subdividing the electric current by 
multiple arcs over conductors of smali sectional area, that the 
principle was not new, and also that the evidence now before the 
Court showed that there was not sufficient instruction in the 
specification of how to make the filament. 

The hearing of the appeal was commenced on Saturday, the Ist 
inst., and has been continued, with a slight interruption for inter- 
locutory business, until this afternoon, when the ATTORNEY- 
GENERAL concluded his reply on behalf of the appellants—the 
plaintiff company. 

Their Lordships reserved their judgment. 

The ATTORNEY-GENERAL (Sir R. Webster, Q.C.), Mr. ASTON, 
Q.C., Mr. Movutton, Q.C,, and Mr. BREMNER appeared for the 
plaintiffs; Sir Horace Davey, Q.C, Mr. Fintay, Q.C., and Mr. 
J. C. GRAHAM for the defendants—the respondents. 





HIGH COURT OF JUSTICE.—CHANUCERY DIVISION. 
November 13th, 1888. 
(Before Mr, JusTICE KEKEWICH. ) 
THE AUTOMATIC WEIGHING MACHINE COMPANY (LIMITED) 
v KNIGHT. 

THE plaintiffs in this action were the assignees of letters patent 
—No. 16,433 of 1884—granted to Mr. Percival Everitt, of 13, 
Huggin-lane, Queen Victoria-street, E.C., for improvements in 
weighing machines so constructed that the act of placing a coin or 
the like in the apparatus will cause the weight of the body being 
weighed to be indicated on a dial or the like, or on the pulling out 
of a slide or drawer will deliver a ticket with the weight printed or 
impressed thereon. The plaintiffs claimed an injunction to restrain 
the defendant, Mr. Henry Knight, of Ryde, Isle of Wight, from 
infringing the patent by making and using machines made in 
accordance with letters patent—No. 15,580 of 1886—granted to him 
for ‘improvements in self-collecting and checking of tolls for and 
controlling the use of weighing machines.” The plaintiffs 
also claimed an account of profits and delivery up or de- 
struction of the articles alleged to have been made in infringement. 
The defences were (1) a denial that Mr. Everitt’s patent had ever 
been assigned to the plaintiffs and that such assignment had 
been duly registered; (2) a denial of infringement; (3) a denial 
that Mr. Everitt was the first and true inventor of the machine of 
the plaintiffs; (4) invalidity of the plaintiffs’ letters patent. In 
his particulars of objections the defendant alleged want of novelty, 
denied invention in the plaintiffs’ machine, and aileged insufficient 
specification and prior publication by the following patents :— 
Debac (No. 6652 of 1834), Cotton (No. 9392 of 1842), Stocker 
(No. 12,852 of 1849), Fell and Squire (No. 622 of 1855), Webster 
(No. 1374 of 1855), Pearce (No. 429 of 1859), M‘Connell (No. 757 of 
1865), Napier (No. 108 of 1866), Hodgson and Stead (Septemoer 
8th, 1866), Chamervy (No. 828 of 1875), Brice (No. 3765 of 1876), 
and Usher (No. 3969 of 1878); also a trade circular and catalogue 
published by Salter and Co., of West Bromwich, from 1862 down 
tothe present time. The defendant also alleged prior publication 
by the public supply tobacco boxes used more than fifty years ago 
and since by publicans, &c.; by the defendant at the Arcade, 
Ryde, for the last twenty-five years; and by apparatus used in 
her Majesty’s Mint for testing and weighing coins. The utility of 
the plaintiff's invention was also denied. 

Mr. Aston, Q.C., Mr. RALPH NEVILLE, Q.C., and Mr. RALPH 
GRIFFIN were for the plaintiffs ; and Mr. E. Morton DANIEL and 
Mr. GEORGE WHITE for the defendant. 

Mr. JustTIcE KEKEWICH, in delivering judgment, remarked on 
the length of time often taken up in patent cases with the evidence 
of scientific witnesses. Here the bolder course was followed, and 
the piaintiffs had only called Sir Frederick Bramwell. He had 
been fully cross-examined, and it was obvious to any one listening 
to what was said that the defendant’s case had been practically 
opened on this cross-examination. There was really nothing more 
to be added in the way of scientific explanation, and Mr. Morton 
Daniel had apparently yielded to persuasion in calling another 
scientific witness on behalf of the defendant. There were, of 
course, many cases, and his lordship instanced ‘‘ Morgan +. Wind- 
over” (4 The Times Law Reports, 424), where there was advantage 
in having the views of several scientific men; but those were cases 
of differences of opinion as distinguished from differences of 
explanation. Here the inventor in effect said that the coin- 
receiving and the weighing machinery could be combined, 
and that he had perfected a machine whereby that had been 
carried out. What he claimed was clear, .and it had not been 
disputed in argument that there was good subject matter 
for a patent. With regard to the alleged anticipations, none of 
them combined both the coin receiving and weighing machinery. 
The evidence also satistied his lordship that the machine was useful. 
There remained only the question of infringement. The defendant 
had produced a weighing machine, and he had produced a coin- 
receiving machine, but there was this essential difference between 
his machine and that of the plaintiffs—that in the latter the coin 
set in motion ingenious machinery by which the weight of the body 
on the platform was indicated on a dial, whereas in the defendant’s 
machine the coin had no active motive operation in the first 
instance. It only raised an arm and unlocked the machinery, 
rendering it then possible for the operators to put the machine into 
motion. Another difference was that in only one of the machines 
was the body weighed before the penny was putin. The defendant 
therefore succeeded on the question of infringement, and on that 
question only, and was entitled to judgment and the costs of the 
action generally. But he had failed on all the other questions, 
and must pay the costs occasioned by the defences which he had 
failed to support. The costs would be on the higher scale, and if his 
lordship could, in a case where the plaintiff failed, give a certificate 
that the validity of the patent had been in question, he would do so, 
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LIGHT PORTABLE 


MESSRS. 
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LIGHT PORTABLE PUMPING ENGINE. 





WE illustrate a specially light steam pumping engine intro- 
duced some years ago by Messrs. Merryweather and Sons, which 
has been since adopted by the British, Italian, Spanish, Brazilian, 
Siamese and other Governments, the Amsterdam, Hague and 
Delft Waterworks, the Natal Government Railways, &c., and is 
in use in all parts of the world. It is made in two sizes, to 


deliver 60 and 120 gallons per minute respectively ; the smaller | 


size, with boiler, weighing about 7$ cwt., and the larger size 
about ll ewt. It is thus specially suitable for transport inland 
in the Colonies ; it is in some cases mounted on two wheels, as 
shown, which may be withdrawn when the engine is at work, 
or may be permanently fitted on a two or four-wheeled carriage 
for quick travelling on roads. 

The engine is of first-class construction, and would therefore 
be serviceable for many years. The pump is of gun-metal and 
of simple design, with outlet and inlet to attach flexible suction 
and delivery hose, and the boiler is of the typ2 made by Messrs. 
Merryweather and Sons for the fire engines used in the London 
Brigade. The purposes for which the pump has been employed 
are many and various; amongst them we may cite the following 
instances :—For water supply purposes to troops in the Soudan 
during the campaign of 1882 ; for war ships when cruising, to 
fill the fresh water tanks, by taking the engine ashore to a spring 
or stream and pumping through hose ; for forming canals in 
Holland, the engine displacing the sand by means of powerful 
jets, to facilitate the driving of camp sheeting ; for displacing 
the sand from a wreck by means of a jet, for the purpose of 
recovering the cargo ; for dredging or removing silt on the river 
Dee, by means of jets ; for watering stock up country in Queens- 
land ; for water supply to railway stations ; for boiler feeding, 
&e. &c. ; 

When used asa fire engine, the larger size is capable of throw- 
ing two effective jets to a height of 100ft., and in fact will give a 
result somewhat better thau a large size manual engine. 








THE SUNDALE TWIST DRILL GRINDER. 





THE accompanying engraving illustrates a new machine for 
grinding twist drills with a differential clearance now being 
introduced by Messrs. Selig, Sonnenthal, and Co., London. With | 
this machine it is claimed that a labourer or boy can grind a 
twist drill as well and accurately as a skilled mechanic, and give 
the proper clearance as in a new twist drill. It grinds both lips 
at the same angle, and with the same clearance. The grinding | 
and clearance of each lip of drill is done automatically in one | 
operation. The amount of clearance can be varied mechanically 
according to requirements. The emery grinding wheel is moved | 
—not the drill. It does away with the necessity of the grind- | 
ing line on twist drills. 

The twist drill to be sharpened is clamped ina V-shaped | 
rest ; a small slide fits into the groove of the drill to bring it 
into position. After grinding one edge, the drill is rotated until 
the small slide fits into the opposite groove, thus insuring a | 
rotation of 180deg. An adjustable stop butts up smoothly | 
against the shank, so that when the drill is rotated it is held in 
exactly the same position for grinding both sides. i 
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By moving the lever which is connected with a vertical slide, 
shown on side of machine, more or less clearance can be given to 
the drill to suit various kinds of metal. A graduated index shows 
usnal amount of clearance for different sizes of drills. In order 


to facilitate the re-grinding of drills, some makers have adopted 
a grinding line, which, however, weakens the drill, and frequently 
causes them to split. 


By using this machine there is no further 








TWIST CRILL GRINCEP, 


necessity for the grinding line, as drills without it can be as 
accurately ground as those provided with it. 








SIR WILLIAM PEARCE. 


WE have to record the death of Sir William Pearce, managing 


director of the gigantic shipbuilding and engineering works at | 


Fairfield, Glasgow, and member of Parliament for the Govan 
Division of Lanarkshire, which took place at his London resi- 
dence in Piccadilly early on the morning of the 18th inst. He 


| had been in somewhat indifferent health for the past two years 
or 80, but about three weeks ago his illness took an alarmingly 


serious turn, and the grave fears then entertained that his ail- 
ment—disease of the heart—-might have fatal consequences, 


| have now unfortunately been realised. 


Sir William Pearce was born at Brompton in Kent, in the 
year 1833, and was thus only in his fifty-sixth year. He learned 
practical shipbuilding in H.M. dockyard at Chatham, serving for 
a considerable time in the office of the late Mr, Oliver Lang, one 
of the most celebrated naval designers of his time. The experi- 
ence thus acquired was of a theoretical as well as a practical 
kind, and in 1861—when the Government determined upon the 
construction of iron ships in the Royal Dockyards—Mr. Pearce 
was the first officer selected to engage in that work. With other 
officers he superintended the building of H.M.S. Achilles in the 
dockyard at Chatham. He left the Government service in 186:3 
to become a surveyor under Lloyd’s Register of Shipping, and 
was for a time thus employed in the Glasgow district. In 1864, 
however, he was appointed to the highly responsible position of 
manager in the shipyard of Messrs. Robert Napier and Sons, 
Govan, and here in 1865 his ability as # naval architect was first 
brought into prominence through the designing of the steam 
ships Pereire and Ville de Paris, built for the Compagnie 
Generale Transatlantique, which vessels maintained for several 
years a foremost place among the fast steamships on the 
Atlantic. 

Shortly after the death of Mr. John Elder, in 1869, Mr. 
Pearce was requested to join Messrs. John Ure and John 
L. K. Jamieson in carrying on and extending the shipbuild- 
ing and engineering business at Fairfield, under the title 
of John Elder and Co. In 1878 Mr. Ure and Mr. Jamieson 
retired from the firm, and Mr, Pearce became the sole partne: 
which position he occupied up till about two and a-half years 
ago, when Mr, Richard Barnwell, who had for some time held 
important trust in the firm’; commercial concerns, was received 
into partnership with Mr. Pearce. In 1885, some little time 
after Mr. Pearce was returned to Parliament, the firm was 
formed into a limited liability company, under the title of the 
Fairtield Shipbuilding, Engineering, and Orduance Company, 
Limited, with Mr. Pearce as head director. As was stated at 
the time, Mr. Pearce’s primary object in taking this step was to 
place the firm on such a basis as to be able, notwithstanding his 
povition in Parliament, to undertake work for the Government, 
and so maintain the prosperity of the district, just then suffering 
from great depression in trade. As will be gathered from the 
full registered title of the Fairfield Company, it was Mr. Pearce’s 
intention to extend the operations of the company in the 
direction of ordnance, as well as that of shipbuilding and 
engineering. This intention he had never lost sight of, and to 
the last he cherished the hope of one day seeing a great 
ordnance works established on the grounds, vacant for that pur- 
pose, to the west of the shipyard. 

During the period Mr. Pearce was connected with the 
Fairfield works the tonnage of new shipping produced by the 
great army of workmen employed there amounted to over 
150,000 tons. By far the greater portions of this total was 
made up of huge steamships, having powerful machinery, whose 
name and fame have long since become world-wide. As 
evidence of this, we need only remind our readers of such vessels, 
as the Arizona, the Alaska, the ill-fated Oregon, the Orient, the 
Austral, the Stirling Castle, and lastly, the still more celebrated 
Umbria, and Etruria, which vessels from the first took a decided 
lead in the numerous fleet of fast transatlantic steamships, and 
seem destined still to maintain that position. But notwith- 
standing the wonderful performances of these vessels, the aims 
and wishes of their intrepid designer and constructor were not 
satisfied. They had not been long in service before Mr. Pearce 
publicly maintained the possibility of producing a steamship 
capable of accomplishing the Atlantic voyage in five days, and 
intimated that he would not consider his lifework done until 
this was realised. In the Glasgow Exhibition recently closed 
the model of a steamship designed to accomplish this result was 
exhibited amongst the firm’s other models, 

War ships for our own and other Governments have also been 
an important product of the Fairfield establishment during the 
régime of Mr. Pearce. Several of the most 
modern vessels of her Majesty’s Navy have 
emanated from the Fairfield stocks, amongst 
others the Marathon, which was named by 
H.R.H. Princess Beatrice in August last. 
Perhaps no other of Mr. Pearce’s productions 
excited so much interest and curiosity as the 
memorable yacht Livadia, built for the late 
Emperor of Russia. This novel and extremely 
fantastic production was from the designs of 
Admiral Popoff, of the Russian Navy, Mr. 
Pearce being responsible only so far as the 
construction and propulsion at a stipulated 
speed were concerned. With characteristic 
intrepidity, Mr. Pearce undertook to build 
and propel the ungainly craft at the desired 
speed, when many in the profession regarded 
its attainment as impracticable, if not im- 
possible. Mr. Pearce’s enterprise and ability 
were not confined to shipbuilding merely, for 
he projected, or became largely interested in 
several important lines of steamers, among 
which may be named the Pacific Mail Steamship 
Company, the New Zealand Shipping Com- 
pany, the Guion Line, and the China line of 
the Scottish Oriental Steamship Company. 
Of the latter company, as well as of the 
Great Western Steamship Company, Sir William 
was chairman. 

A baronetcy was conferred upon Mr. Pearce 
in 1887, he being one of several of her Majesty’s 
subjects chosen for this honour on account 
of distinguished work done in various walks 
of life, and in commemoration of her Majesty’s 
year of Jubilee. The deceased baronet was a 
member of Council of the Institution of Naval 
Architects, a member of the Iron and Steel 
Institute and of the Institution of Engineers 
and Shipbuilders in Scotland, but took only a 
very limited share in the deliberations of these societies 
He served as a member of several Royal Commissions 


| appointed to inquire into and legislate on various questions 


connected with merchant shipping, and in 1885, as has 


| been stated, was returned to Parliament as the representative 


of the Govan Burghs, in the Conservative interest. The 
inhabitants of Govan, and especially the Fairfield workpeople, 
received the intelligence of Sir William’s death with sincere 
regret, the feeling being strong that it was to his courage and 
assiduity that the large works, employing such an enormous 
number of hands, were often in times of depression kept 
supplied with orders. Sir William leaves a widow and one son, 
William George, M.A., LL.B., who isa member of the English Bar, 
and inherits his father’s title. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent. ) 

At all the ironworks this week great activity is manifested in 
getting through as much work as is possible before the interrup- 
tion to production which will be oecasioned by the Christmas 
holidays. At most of the establishments the first half of next week 
will have to be given up to ‘‘ play.” The sheet makers, however, 
will try to limit the holiday to a less period than this, and would 
indeed, be glad if no cessation at all were necessary. Orders are 
in the possession of these makers in large numbers for which 
immediate execution is required, on account mainly of the galva- 
nisers, and the holidays occur therefore at an inconvenient moment. 
On the exchanges this week in Birmingham and Wolverhampton, 
the ironmasters in nearly every ius reported that the works 
are making full time, and that there are an abundance of contracts 
in hand upon which to resume after Christmas. Considering the 
late period of the year, current d d i llent, and con- 
sumers of sheets show a desire to obtain deliveries such as has not 
been exceeded for a long time past. 

The sheet makers are commanding the market, and are refusing 
a great many orders where buyers will not pay the full terms 
demanded, Although £7 5s. for 24 g., and £8 5s. for 26 g., remain 
the Association prices, yet many makers are freely securing 5s. per 
ton above these figures, or £7 10s, and £8 10s, respectively. Some 
are even getting 7s. 6d. per ton above Association rates, or 
47 12s, 6d. for doubles, 

Makers who are not desirous of booking any more orders quote 
prohibitive prices. One reason for this is the uncertainty which 
exists upon the — question, No date has yet been fixed for 
the arbitration, and masters are quite in the dark as to what wages 
they may have to pay in the new year. 

A large demand continues to be expressed for galvanised sheets, 
and the Australian, New Zealand, Argentine, South African, and 
Indian markets are furnishing makers with abundant employment. 
Information from South America points to very valuable contracts 
from that customer next year. It is illustrative of the large 
demand for galvanised corrugated sheets that another works is 
about to be erected at Aloion, near Oldbury, and existing 
galvanisers have all their plants fully cecupied. Prices are strong, 
at £12 10s. to £12 15s, f.o.b. Liverpool for 24 g., and £14 to £14 5s. 
for 26 g., both in bundles, 

There is not that activity in bars, hoops, and strips, which is to be 
seen in the other branches of the trade already noticed. Still some 
of the bar makers are well employed, and orders are somewhat 
increasing. ‘Tl.e Bromford Iron Co., West Bromwich, for example, 
are understood to be very busy at date upon this class of iron, and 
so too are Messrs. Noah Hingley and Sons, Netherton. This 
last firm continue to make large shipments to Australia, South 
America, and other export markets. Prices are without much 
change on the basis of £8 2s. 6d. for Earl Dudley’s qualities, £7 to 
£7 10s, for the marked bars of other best makers, £6 10s. for second 
branded sorts, and £5 5s, to £5 10s, for common. 

The pig iron trade is attracting much attention to itself just now. 
Sellers are almost surprised at the excellent demand now exhibited. 
It is usual at this late period of the year for buyers to be very close, 
but at the present time large sales are being made and abundant 
inquiries are to hand. Midland qualities show most vigour, but 
native sorts are also in increased demand. 

Consumers of pigs have evidently formed the calculation that 
prices at the quarterly meetings are likely to be more against them 
than now, and this is a state of things which they desire to antici- 
ward Midland imported brands are selling most freely at about: 

Jerbyshire forge numbers, 41s, 6d. to 42s. per ton at stations for 

common ; and 43s, for best ; with foundry numbers, 43s. to 45s.; 

Northamptons, 40s. 6d. to 41s. 6d. at stations; and Lincolns, 

44s, 6d. per ton. An addition of about 9d. per ton must be made 

to these quotations for delivery to works. 

Staffordshire pigs are 52s, 6d. to 55s. for hot-blast all-mine, 
50s. for best part-mine, 42s, to 45s. for second-class part-mines, 
and 33s, 9d. to 35s, for cinder pigs. 

A great business is doing at the collieries, Ironmasters are de- 
manding supplies with more urgency than can be met, and boats 
are waiting at some of the collieries in large numbers to be filled. 
Prices are very buoyant at 7s. to 8s. per ton. for best forge coal, 
8s. for mill coal, 8s, for common furnace, and 9s, to 10s. for best 
furnace sorts. Large rough slack is 5s. to 6s., ordinary rough 4s., 
and fine slack 3s., all at the pit’s mouth. 

The iron and steel wire trade has just now met with a recurrence 
of the German competition ensuing upon the collapse of the 
syndicate, which maintained prices until the beginning of the 
autumn. In certain gauges and qualities, however, local wire- 
drawers are abundantly able to hold their own. In brass and 
copperrolled meta! tubesand wire, trade, though somewhat improved 
upon its recent position, is very dull for the time of year. Demand 
continues to be checked by the high price of copper—£77 10s. per 
ton for Chili bar copper. India, Germany, and Russia are the best 
markets for machinery at date, but Australia is providing some 
good orders for pumps of large dimensions. 

At a meeting of the South Staffordshire Institute of Iron and 
Steel Works’ Managers at Dudley on Saturday, Mr. H. Parry pre- 
siding, Mr. T. Ashton read a paper upon ‘‘T'be Industries of 
Pittsburgh.” He described the splendid natural resources, and 
the remarkable machinery equipments which are used in the pro- 
duction of iron and steel in the great Pennsylvanian centre. The 
discussion which followed took a fiscal turn. Mr. H. Fisher ex- 
pressed the opinion that but for its protective policy the iron 
required in the United States would have been manufactured in 
England. Mr. W. Leicester, Patent Shaft and Axle Works, com- 
plained of the mechanical appliances for sheet and plate rolling 
obtainable in England, and Mr. Roberts, ironfounder, West Brom- 
wich, in reply charged English ironmasters with often working 
with rolls of insufficient size, and engines of insufficient power. 
The employment of such plants, he contended, involved a daily 
increase both in the risk and the cost of production. 

Mr. T. E. Holgate, of Darwen, also read a valuable paper upon 
‘*The Composition of Ferro-Manganese and of Ferro-Silicon made 
in the Blast Furnace.” He described at some length the compo- 
sition of different specimens of these alloys, and detailed the result 
of experiments which he had made in the decarburisation of the 
former. In the course of the discussion which ensued, Mr. T. 
Turner advocated the employment of silicon in ironfoundry prac- 
tice, and said that silicious irons were being increasingly employed 
in Canada with successful results. He deprecated the claims of 
German metallurgists to the discovery of the value of the material. 

This week Mr. Sprague Oram, who has been appointed by the 
Sweating Committee to report upon the state of the distressed nail 
and chainmakers, arrived in South Staffordshire. Mr. Oram’s 
inquiry will differ from Mr. Burnett's recent investigation in 
that he will deal chiefly with the question of sweating. Having 
been for twenty-five years superintendent of factory inspectors, 
Mr. Oram " oneapne special knowledge for the work. He will visit 
the chain shops and inquire what wages the operatives get, make 
inquiries into the manner in which the ‘‘ goygers,” or sweating 
middlemen conduct their business, and inquire of the employers 
what wages they give. 

The question of transport reform is one which attracts peculiar 
attention in this inland district. A meeting was held in Bir- 
mingham to-day for the establishment of a committee especially to 
watch over the interests of the traders in this town and the 
surrounding counties, in connection with the re-classification of 
goods and the fixing of fresh maximum rates and terminal charges 
under the Railway and Canal Traffic Bill. Tbe Wolverhampton 
Chamber of Commerce, however, has declined to adopt Mr. A. 
Hickman’s suggestion for the proposition of a motion at the recent 
annual meeting of the Associated Chambers in favour of the State 
purchase of inland waterways. The Walsall Chamber is en- 








| 


deavouring to secure from the railway companies a universal van 
rate for traders up to a-half or 1 ewt. 

The employers in the horse nail trade have now all decided to 
advance wages 3d. per thousand, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—There is a general quieting down with the close of 
the year, and beyond occasional odd lots, which under any circum- 
stances buyers have to give out, it is not likely there will be any 
further operations of importance until after the holidays and the 
customary periodical stocktakings. Apart from the temporary 
curtailment of buying, which is only the natural result of the 
season of the = there is no material change to report in the 
conditior. of the iron trade of this district. The tone generally, so 
far as prices are concerned, continues quite as strong as ever, and 
the tendency, if anything, is in the direction of a still further 
hardening. Both pig and finished iron makers have so much work 
already on their books that the temporary cessation of buying is 
in most cases rather a welcome relief than otherwise, and there is 
certainly an absence of any anxiety to push business, As I men- 
tioned last week, there is in some quarters a feeling of uncertainty 
as to the possible altered conditions of trade which may find 
development with the opening of the ensuing year, when ship 
charters have to be renewed, and fresh contracts made, but, on 
the whole, the tone is one of confidence in the continued improve- 
ment which has so far been well maintained. 

The Manchester iron market on Tuesday brought together a full 
average attend , and g 1 firmness prevailed throughout, 
but business was characterised by rather a languid tone. A few 
small sales of pig iron were reported, and —— these makers were 
able to obtain their full list rates, For local brands quotations still 
average 40s, 6d. to 41s, 6d., less 24, for forge and foundry, de- 
livered equal to Manchester. Makers of district brands in many 
cases are not offering at all, their quoted prices being practically, 
as they are probably intended to be, quiteout of the market ; where 
Lincolnshire iron is being offered the prices are nothing under 
40s. 6d. for forge, to 41s, 6d. for foundry, Jess 24, delivered here, 
and these figures are being got without difficulty, whilst makers 
who are not anxious to sell are asking fully ls. per ton more. 
Quotations for Derbyshire iron remain too high for b to be 








their minds in a sober state.” There is a decrease of thirty on the 
various benefits during the month, and the summary of trade also 
compares favourably with that of past months. From 36 districts 
trade is reported as good, or very good, from 39 moderate, and 6 
improving ; but from 23 districts trade is reported as either bad, 
slack and dull, or declining. During the month the society, owing 
to the lessened number of men out of work, has been able to save 
£1000, and the report states that the cash in hand is once more 
assuming a respectable appearance, there being now £18,000 in 
hand. "te may be added that both in the Amalgamated Society 
of Engineers and the Steam Enginemakers’ Society the funds ate 
also accumulating rapidly, as the result of the lessened payments 
for out-of-work benefit, and both organisations expect, with the 
close of the year, to have a large addition to their cash balances. 

In the po pron the better qualities are in slightly more active 
request for house fire consumption, but supplies are still plentiful 
and prices in many cases rather weak. The lower descriptions are 
generally in fairly good demand for iron making and rae e, 
whilst there is more doing for shipment, and in engine fuel there is 
a continued pressure for supplies which in some descriptions are 
insufficient to meet the requirements. At the pit mouth best coals 
range from 10s. to 10s. 6d. perton ; seconds, 8s. 6d.; common house 
fire coals, 6s. 6d. to 7s.; steam and forge coals, 6s. to 6s. 6d.; burgy, 
5s. to 5s. 6d. for the best qualities ; good slack, 4s. to 4s. 3d.; and 
common sorts, 3s. to 3s. 6d. per ton. Good qualities of steam coal 
delivered at the Lancashire ports average about 8s. to 8s. 3d. ¥ oH 
ton, but a shade less would be taken here and there to effect 
clearances, 

Barrow.—A very steady tone has characterised the hematite pig 
iron trade during the past weel:, so faras the demand for Bessemer 
and other qualities of metal is concerned, and there has also been 
an uninterrupted state of activity at the furnaces, where orders are 
very largely held, but several fluctuations have taken place in 
prices, and they have veered from 45s. 2d. to 44s. 10d., back 
again to 45s., and again down to 44s. 8d. on Wednesday. This is 
the quotation for mixed Nos. of Bessemer iron, net f.o.b., but 
many makers are so well sold forward that they are declining to 
do business, except at 45s, 6d. and up to 46s. per ton. There is a 
very steady output of pig iron, and makers are likely to keep in 
blast all the furnaces which are now making iron, because the 
requirements of steel makers not only seem likely to remain large 
and steady, but to increase after the turn of the year. This, of 
course, means activity in the Bessemer trade, but next to 





done in this market beyond occasional sales for special require- 
ments; good foundry brands delivered equal to Menthetier are 
still quoted at 44s, 6d., less 24, and even for the increased output 
referred to last week, which will shortly come upon the market, 
there is no indication that makers will accept anything under the 
present full current rates. In Scotch iron, notwithstanding the 
downward tendency of warrants, during the past week, makers’ 
prices show increasing firmness; the recent advance in freights, 
which has raised the cost cf carriage to the Lancashire ports fully 
1s. 6d. per ton, of course necessitates higher prices being got for 
delivery here, and makers’ quotations are in many cases fully 1s. 
to 2s, per ton above what they were taking only a week or two 
back, whilst one or two brands are so scarce that they are hardly 
being offered at all in this district. Midddlesbrough iron does not 
so far show any material improvement; there is a continued want 
of firmness, and sellers are prepared to book orders at under 
current quoted rates, good foundry brands, delivered equal to 
Manchester, not averaging more than 43s, to 43s. 4d. per ton, net 
cash. 

Hematites have been only in very limited request, but as several 
of the leading makers are so heavily sold that they do not care to 
quote for further business at present, prices remain firm, and 
where sellers are in the market they are not disposed to come 
below about 53s. 6d. to 54s., less 23, for good foundry qualities, 
delivered to consumers in the neighbourhood of Manchester. 

In steel boiler-plates the business doing has been only small ; 
consumers in this district have not yet run off their contracts, and 
there will be no buying of any weight until after the turn of the 
year. Prices, however, are firm, and on occasional sales which 
have been made during the week, local makers have been able to 
get from £8 5s, to £8 7s. 6d. per ton, delivered, whilst Scotch 
makers do not quote anything under the maximum figure. 

Meneiaianed iron makers report rather more doing ; the con- 
tracts placed by merchants before the recent advance are now in 
some instances rapidly running out, and buyers who have been 
holding back from placing orders at present rates, finding that 
there is no probability of obtaining more favourable terms, are now 
coming upon the market. During the past week contracts for 
delivery over the first three months of next year have been placed 
with local makers at the full list rates of £ 10s. for bars, and in 
some instances they are indifferent about committing themselves 
to any heavy engagements even at this figure ; hoops are firm at 
£5 15s. to £6; and sheets, £7 2s, 6d. to £7 5s., delivered in this 
district. Staffordshire firms are in many cases quoting 2s. 6d. to 
5s. per ton above these figures, and a very strong tone prevails all 
through the finished iron trade. 

The reports of the leading trades unions connected with the 
engineering branches of industry continue very satisfactory both as 
regards the condition and prospects of trade itself, and the returns 
as toemployment. In its report, issued this month, the Amalga- 
mated Society of Engineers shows a continued steady decrease in 
the number of members receiving out-of-work support, there being 
now barely more than 3 per cent. of the members in this district 
on donation benefit. This is a very considerable decrease on the 
returns issued no Jonger since than a couple of months back, whilst 
the return for the whole of the districts connected, with the society 
show a percentage of unemployed on the total membership 
even slightly less than the above. The reports from the 
various Lancashire districts are to the effect that trade continues 
brisk in all departments, except possibly locomotive building, and 
the continued slackness of this branch, with the recent closing of 
one of the large works in Manchester, have contributed mainly to 
the society’s out-vf-work list. The men thrown out of employment 
by the closing of Messrs. Sharp, Stewart, and Co.’s works are now, 
however, being gradually drifted into works in other districts, and 
this, with an improvement at length showing itself amongst loco- 
motive builders, may account to some extent for the considerable 
decrease in the number of unemployed members on the books 
during the last couple of months, The returns of the Steam 
Engine Makers’ Society are even more satisfactory than those of 
the Amalgamated Society of Engineers, the number of unemployed 
members in receipt of out-of-work support being not more than 
14 per cent. of the total membership, and at this figure they have 
remained practically stationary for the last two months. This low 
percentage has been touched once before during the year, but it 
was not then maintained, and it is the lowest percentage of unem- 
ployed recorded in this society since 1883, With regard to the 
condition of trade, the reports from the various Lancashire indus- 
trial centres state that it continues active generally in all branches, 
especially with the larger firms, who are, almost without excep- 
tion, not only in full employment, but in many cases working on 
night shifts. In stationary engine building of all descriptions there 
is quite a pressure of work stirring: boilermakers, tool makers, and 
machinists are also fully engaged, and fairly large orders are reported 
to have been booked recently by locomotive builders in this district. 
The last monthly report of the lronfounders’ Society is also of a very 
favourable character, and states that the iron trade generally con- 
tinues to improve, especially in Lancashire, Staffordshire, and 
Wales, where orders have been booked for several months ahead. 
Shipbuilders in Scotland and on the North-east coast are busy, 
having recently booked more orders, and on the West coast and 
the Mersey activity also continues, Wagon builders in the North 
of England are reported to be fully employed, and new locomotives 
are being freely manufactured, The prospects of the iron foundry 
trade are also good, but ‘‘to become intoxicated with prosperity 
would be a bad sign, and members are therefore advised to keep 





thing is doing, or likely to be done, in forge or foundry 
qualities. Inthe steel trade there is nothing but briskness and 
activity to report. Orders are plentiful in all departments, and 
makers are exceedingly busy all round, the mills being employed 
on fall time, and the order-books being well filled ; £3 19s. 6d. per 
ton is still the price for beavy rails, and light rails range from 
£4 2s, 6d. to £4 10s. per ton net, f.o.b. In the ship-plate and angle 
department there is a very brisk trade, and makers are refusing 
orders owing to their numerous engagements; £7 15s. is still 
quoted for plates, and £7 for angles. In all the minor branches of 
the steel trade there is plenty doing, and prospects all round are 
very good. Shipbuilders and engineers are busily employed, and 
are on the point of booking new orders of some importance. There 
is every reason to believe that next year will be an exceptionally 
busy one with shipbuilders and engineers, and they are preparing 
for what promises to be an extensive programme of work. Iron 
ore finds a steady market at from 9s. 6d. to 12s. per ton net 
at mines, and plenty of orders are offering for native hematite 
now that freights are so bigh on Spanish shipments. The 
first cargo of petroleum in bulk has left Batoum, in the Black 
Sea, for Barrow, where it will be discharged into one of the six large 
tanks which have been erected on the docks at Barrow for storage 
purposes. Each of these tanks will store from 2500 to 3000 tons of 
oil. The steamer is ex to arrive on the 24th of December, 
and will soon be followed by another steamer with a similar carge. 
It is proposed at present to confine the trade to these two steamers, 
but in all probability early next year a third and fourth steamer 
will be added. With this object the original proposal to build 
three tanks has been doubled, and in the early part of spring six 
tanks will be ready for use in this trade. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


On Monday a deputation from Sheffield waited upon the Duke of 
Norfolk, at Norfolk House, St. James-square, for the purpose of 
laying before his grace the scheme for a canal from Shettield to the 
sea. The deputation consisted of Mr. J. D. Ellis, chairman of 
John Brown and Co.,; Mr. S. Roberts, J.P., of the Wombwell 
Main Colliery Company; Mr. Joseph Mitchell, of the Mitchell’s 
Main Colliery Company, directors of the Canal Company; Mr. J. 
Buckingham Pope, of the Denaby Main Colliery Company; Mr. 
Henry Gamman, of Messrs. Corrie and Sons, coal merchants, 
London ; Sir W. C. Leng, of the Sheffield Telegraph; Mr. J. D. 
Leader, of the Sheffield Independent; Mr. B. Broomhead, 
solicitor to the Canal Company; and Mr. Hawksley, C.E. The Duke, 
who was accompanied by Mr. M. J. Ellison-—bis Sheffield agent—and 
Mr. Few—his London solicitor—had the general scope and aim of 
the Canal Company explained to him. Mr. Gamman gave some 
interesting information in regard to the enormous consumption of 
gas and steam coal in London. The London Gas Companies alone, 
he said, took 2,0C0,000 tons a year, and from the whole of this 
market South Yorkshire was excluded, because of its inability to 
compete with sea-borne coal from Durham and Wales. He knew 
that the London Gas Companies were anxious to obtain South 
Yorkshire coal, because of its exceilence for their purpose, if it 
could only be put on the market at a price to compete with coal 
from other places. He also pointed out that the modern system 
of using large steamships for the conveyance of coal made it 
desirable to work canals on the,compartment plan, so success- 
fully adopted on the Aite and Calder, by which a sort of 
train of compartments with steam haulage, conveyed coal very 
rapidly to the port. He was opposed to the construction of a canal 
for large ships, believing that a very successful undertaking would 
be secured by the deepening the present canal, enlarging the 
docks, and working on the compartment system. The Duke made 
inquiries which proved that he appreciated the importance of the 
subject, and consented, before the interview closed, that his 
brother, Lord Edmund Talbot, should become one of the directors 
of the company. At an interview with Earl Fitzwilliam the other 
day, his lordship agreed that his son, Mr. H. W. Fitzwilliam, M.P., 
should be a director. Both noblemen draw large revenues from 
Sheffield, the Duke's income being estimated at £200,000 a-year. 

The Sheffield Society of Engineers held a meeting on Saturday 
evening, when Mr. Charles Campbell, C.E., delivered a lecture on 
‘* Explosive Gases and Safety Lamps.” In his remarks and experi- 
ments the lecturer demonstrated that the Davy lamp was anything 
but safe, and contended that a safe lamp to fulfil modern condi- 
tions had yet to be invented. He showed models of the apparatus 
used at Neepsend Gas Works, to test lamps under exactly the same 
conditions as if in actual use in mines, explaining the value of such 
tests to the inventor, and urging the necessity of a public lamp- 
testing station here as in Germany. 

A gentleman well known in the railway world—Mr. Charles 
Rawson, surveyor—has just died at Rotherham, at the ripe age 
of seventy-one. In his early years he was associated with the late 
George Stephenson in the construction of the Midland and other 
railways. Mr. Rawson surveyed the Midland line from Derby to 
Leeds, principally the section running from Chesterfield to Wake- 
field and Leeds, staking out the ground, taking the levels, ard 
cerrying out all the necessary details devolving upon the surveyor- 
ship. During that period, which was about half-a-century ago, be 
resided in Chesterfield. He afterwards removed to Rotherham, 
where he took part in the furtherance of the scheme for the Man- 
chester, Sheffield, and Lincolnshire Railway, and assisting in tLe 
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survey of the York and Harrogate line. The cause of death was 
chronic bronchitis. 

Messrs. Thomas Firth and Sons have again been successful with 
their armour-piercing projectiles. A trial of a lot of 8in. shell took 
place last week, when the required test was fully satisfied, the 
projectile passing through a 12in. compound age without breaking 
up or being materially altered in form. On the l4th inst., at 
Shoeburyness, there was a further trial of 300 6in. armour-piercing 

rojectiles, made by the same firm. Two of these were fired at a 
9in. compound plate, which they completely penetrated, and were 
themselves practically undamaged. One shell was slightly cracked, 
but not in any way broken; the other was so slightly altered in 
form that it only needs regrinding on the front band to be fired 
again as a new projectile. Messrs. Firth have now passed 1500 
shells at six different receptions without a single rejection. This 
is the more satisfactory as foreign-made shells recently presented 
to the number of 300 have failed to pass through the plates, and 
have therefore been definitely refused by the Government. 

The executive of the Yorkshire Miners’ Association have passed 
a resolution approving of the action taken by the labour members 
in the House of Commons on the question of opposing the passing 
of the Employers’ Liability Act into law during this session of 
Parliament, and authorising Mr. Pickard, along with the other 
labour Members of Parliament, to use every parliamentary means 
to defeat the Bill in its present form. The opposition of the 
miners’ executive is mainly to the third clause, which provides for 
and sanctions contracts made outside the scope of the Act. 

This week is locally known as ‘‘ Bull week.” The term arises 
from the overtime worked prior to Christmas to get season orders 
cleared off before the holidays. The year is closing with a remark- 
able volume of business, more so than at any period since 1882. 
With the exception of armour-plates, all the heavy industries are 
fully engaged, and in the lighter trades there is an exceptional 
pressure of work in the cutlery, edge-tool, and plating depart- 
ments, and no lack of employment in any of our staple manu- 
factures. 








THE NORTH OF ENGLAND. 
(From our own Correspondent. ) 

NOTWITHSTANDING the proximity of the Christmas holidays, the 
iron market held at Middlesbrough on Tuesday last was largely 
attended, and the tone was decidedly firm and cheerful. Nogreat 
quantities changed hands, however, c s’ requir its for 
this year’s delivery being small, and 
almost at a standstill for the moment. 
for the first quarter of the new year areas fair as ever. It is not 
likely that prices will fall, and there is an excellent chance of a 





further rise. Makers are therefore not anxious for fresh orders. | 
Merchants offer No. 3 g.m.b, at 33s. 9d. to 34s. per ton, and forge | 


iron at 32s. 9d. to 33s. for prompt delivery ; but for next year’s 
supply it is not easy to get them to quote at all. 

There will be no market in Christmas week, and in New Year's 
week it will be held on the Wednesday instead of the Tuesday. 

In sympathy with the course of business in the Glasgow market, 
warrants have fluctuated considerably in value the last few days. 

Last week they realised as much as 34s. 1d. per ton, but on Tues- 
day they had again fallen to 33s. 74d. 

Messrs. Connal and Co.’s Middlesbrough stock of pig iron 
increased somewhat last week. The quantity held on Monday was 
247,587 tons, or 386 tons more than a week ago. Their stock at 
Glasgow is still increasing. 0 
enormous aggregate of 1,030,780 tons. 

Shipments of pig iron are proceeding in a very satisfactory 
manner. The quantity exported from Middlesbrough between the 
lst and 17th inst. inclusive was 42,814 tons, giving an increase of 
about 10,000 tons, in comparison with the returns for November. 

Finished iron makers are still exceedingly busy, but as regards 
new inquiries there is less pressure than there was. Prices continue 
verytirm. Ship-plates are quoted at £5 10s. per ton ; boiler-plates, 
£6 10s.; ship angles, £5 2s. 6d.; common bars, £5 2s. 6d.; best 


bars, £5 12s. 6d., all free on trucks at makers’ works, less 2} per | 


cent. discount. Puddled bars are worth £3 5s. net. 

The demand for steel ship-plates is somewhat slacker. The price 
now accepted by some makers is £6 15s. per ton, whilst for angles 
they will take £6 2s. 6d. 

It appears that some of the members of the workmen’s trades 
unions in the North of England have aspirations in the way of 
being directly represented on the new County Council. For 
instance, the executive committee of the Cleveland Miners’ Asso- 
ciation recently issued a circular to their members asking them to 
give an expression of opinion as to whether or not they were willing 
to pay wages and expenses for any member who may be elected to 
a seat on the above Council. The answers received to the circular 
showed that a large majority were in favour of agreeing to such 
payment. This point settled, Mr. Rowland, the general secretary, 
and Mr. Toyn, the agent, were both invited to contest the Skelton 
and Marske electoral divisions against Mr. Wharton and Lord 
Zetland, who had been previously nominated. 
have, however, not yet been accepted, and it is not known whether 
they will be or not. In Parliamentary elections of late years there 
has always been a great deal of talk about direct labour repre- 
sentation, but it has come to very little result. The fact is that 
working men very soon get tired of paying the necessary salary 
and costs to one of their own order. It seems to them that the 
influence of such a representative is infinitesimal, while the burden 
on the subscribers is very considerable. 


Mr. Edward Withy, formerly of the Middleton Shipyard, West | 


Hartlepool, and now of Auckland, New Zealand, is at present in 
the North of England on a visit to his old haunts. It will be re- 
membered that not very long since Mr. Withy was elected to a 
seat in the New Zealand House of Representatives. He at once 
brought to bear his well-known business qualities, and especially 
his knowledge of economics and finance for the good of the colony. 
The New Zealand people, as is well known, have been in the habit 
of borrowing large sums of money in this country, and spending it 
upon public works of doubtful utility in some cases, and in others 
long before such works were really needed. The prevalent idea 
among the electors to whose influence this policy was due seems to 
have been simply to get the immediate advantage of the spending 
of such loan money in their several districts, and so keeping up 
wages artificially. Mr. Withy has devoted himself to the exposure 
of the unsoundness of this policy. His address to the electors of 
Newton, whom he represents in the New Zealand Parliament, has 
been published, and a few copies have reached this country. 
certainly is one of the most masterly essays, on the principles of 
sound financial policy, which has ever been written. The New 
Zealand electors are not more ignorant in economics than are many 
persons here, but they.seem to have much more power in shaping 
the course of the ministry of the day. Hence they have been able 
to bring the credit of the Colonial Government to a much lower 
level than it ought to be, and it will only be by observance of such 
sound advice as Mr. Withy has clearly and fearlessly given them, 
that they will be able again to raise it. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

THE Glasgow pig iron market has been dull this week, with lower 
prices for warrants. There has been a want of demand, and the 
poor shipments of the past week, together with a growing impres- 
sion that the annual statistics of the trade are likely to show in- 
creased private stocks, have had a depressing effect on the market. 
The week’s shipments were 4831 tons, against 8868 in the corre- 
sponding week of 1887; of the total, 100 tons went to Australia, 
115 to India, 180 to South America, 320 to Holland, 475 to Italy, 
740 to the United States, and 1901 coastwise. The present week’s 
addition to stocks in the Glasgow warrant stores has not been very 
large. There is no change in the amount of the production, 
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Considering the slackness in the warrant market, the prices of 
makers’ iron are well maintained. Gartsherrie, f.o.b. at Glasgow, 
per ton, No. 1 is quoted at 493s.; No. 3, 47s.; Coltness, 50s. 6d. 
and 47s. 6d.; Langloan, 50s. and 46s. 6d.; Summerlee, 50s. 6d. 
and 46s, 6d.; Calder, 49s. 6d. and 45s, 6d.; Carnbroe, 44s. 6d. and 
42s. 6d.; Clyde, 46s, 6d. and 44s, 6d.; Monkland, 43s. and 41s. 6d.; 
Govan, at Broomielaw, 42s. 6d. and 41s. 6d.; Shotts, at Leith, 49s, 
and 46s.; Carron, at Grangemouth, 51s. and 44s, 6d.; Glengar- 
nock, at Ardrossan, 48s, and 42s. 6d.; Eglinton, 41s. 9d. and 
40s. 9d.; Dalmellington, 43s. and 42s, 

In our market Cleveland iron has been very flat, but there has 
been more inquiry for hematite pigs, the prices of which are 
stronger than they have been lately. 

The malleable iron makers report that not merely are they very 
busy executing orders formerly received, but that fresh work is 
coming to hand ina gratifying manner. They are hopeful that 
the activity which has characterised their trade during the greater 
part of the present year will be continued far into 1889. The 
prices of all sorts of finished iron are firmly maintained. 

The steel makers are very busy, chiefly with contracts for ship- 
building, and the output of steel shipping, it is believed, will 
appear, when the statistics for the present year are available, to be 
by far the largest on record. Iron ships are likely soon to become 
as scarce as vessels built of wood. At the moment few new ship- 
building orders are being placed, and it depends greatly upon the 
course of the freight market whether additional contracts will be 
obtainable at present prices, or kept back until the quotations of 
steel and other building materials recede to a more moderate level. 

The coal trade has been very active in the past week, the ship- 
ments from Scottish ports being from 30,000 to 40,000 tons greater 
than in the same week of last year. Within the last few days 
there have been numerous arrivals of vessels at the different ports 
for coal cargoes, and the activity in the shipping department is 
likely to continue up to the holidays. The demand for household 
coals has been active, and the prices of all sorts are fairly well 
maintained. 

As was foreshadowed in my letter of last week, the colliers in the 
employment of members of the Lanarkshire Coalmasters’ Associa- 
tion have received a further advance under the masters’ sliding 
scale of 5 per cent. This makes the total increase of wages, since 
October, 124 per cent., against 10 per cent. granted by the sale 
coalmasters who are not members of the Association. The latter, 
it is now expected, will have to raise their men to an equal level by 
conceding the additional 24 per cent. The miners are not satistied 
with the amount of the advance, although they have accepted it. 
Their leaders contend that the prices of coals warrant a much 
larger increase than 12}, and they therefore advise the men to 
continue agitation and restriction. All that the Fifeshire colliers 
have received is 5 per cent., against 124 obtained in Lanarkshire, 
and their secretary has addressed a letter to the masters, in which 
he says that the 5 per cent. is far from being adequate in the 
present prosperous state of the trade, and that the men will not 
rest satistied until a further advance of 10 per cent. is obtained. 








WALES AND ADJOINING COUNTIES. 
(From ovr own Correspondent. ) 

THERE bas been no abatement in the general activity of the coal 
trade and its allied industries, Railway revenues show this 
strongly. Thus the Taff Vale showed an increase last week in 
weekly revenue of £1907, and the Rhymney £391. I shall fully 
expect this week's total coal exports to foreign ports to be greater 
than even the late immense totals. Last week Cardiff alone ex- 
ported over 180,000 tons. The drain upon the coal field is greater 
than ever it was, and is accompanied by steady advances in price. 
Putting aside the special prices which have been given to insure 
supplies at the verge of the festive season, I may note that a very 
ordinary figure has now been touched, 13s., and even secondary 
kinds of steam are selling for lls. 6d. up to 12s. Monmouthshire 
coals are at 11s. to lls. 6d.; Rhondda house, lls. to 11s. 3d. Small 
steam is at 5s., and small house firm and scarce at 7s. 9d. 

I'wo important colliery disputes are to the front -the Havod 


| and Coedcae, and the Chancery injunction instituted by Sir George 


Elliott against the Powell Duffryn Company. 

The Barry Dock Railway is at length an accomplished fact, and 
this week trains will run between Cogan and Barry Dock. The 
next step will be the dock itself, and if the next month or two 
should favour operations, it will, no doubt, be opened at the time 
stated—namely, March. 

Two men were killed by dynamite in a colliery near Llanelly last 
week. 

An important Board of Trade inquiry is progressing at Cardiff 
into the stranding of the steamer Reading, near Gibraltar. It 


| cost £5000 to get her off, and £1000 more to repair her temporarily. 


A frequent cause of complaint—apart from this case, which was 
a question of the skilful handling, or not, of the vessel—is the cost 
of repairs abroad, A case was mentioned to us lately of repairs to 
a vessel bound for Newport, Mon. A partial repair was made, and 
the vessel steamed away, but had to be turned back again after 
forty miles’ steaming, in order to have additional repairs. The sole 
cause was the anxiety to have the work more efficiently and 
economically done at Newport, Mon. 

With a few exceptions, the pressure of the coal trade is such that 
men have little time for discussion. One exception was at Porth, 
on Monday, when at the usual monthly meeting it transpired that 


| on account of disputes probable strikes wiil take place at Dinas 


and at Upper Cymmer. Newport coasting total last week was a 
little under 19,000 tons. Large shipments of tin-plates to Bristol 
and of rails to Liverpool continue from that port. 

At the Swansea Exchange the attendance was unusually large 
this week, and a moderate amount of business in tin-plates was 
reported at current quotations, considering the stiffness with which 
buyers hold back in the effort to get concession. It transpired, 
however, that a strong. belief existed in an advance being declared 
at the next quarter-day Birmingham meeting, and this had a good 
effect on business. Stocks are increasing largely on account of a 
deficiency of tonnage coming in. On the whole makers are only 
complaining slightly of the condition of things. They are quite 
confident that the advance in all material must tend to higher 

rices. Exchange quotations were :—Coke tins, 12s, 9d. to 13s.; 
come 138s. to 13s. 2d.; Siemens coke finish, 13s. 6d. to 13s. 9d. ; 
ternes are from 25s. to 27s.; charcoals, 26s. to 25s, 

The improvement I have recorded in iron and steel continues 
unaltered, and most steelworks are busy with one variety of make 
Raling prices are :—Pig, Glasgow, 41s. 5d.; Middles- 
brough, 33s. 6d.; Cwmavon hematite,; 47s. 6d.; Welsh bars, 
£4 17s. 6d. to £5; sheet iron, £7 10s. to £7 15s.; steel, £8 to 
£8 10s.; Bessemer blooms, £4 5s.; bars, £4 15s.; Siemens, £/ 2s, 6d. 
Steel rails remain at £4 10s. to £4 12s. 6d., heavy ; light, £4 17s. 6d. 
to £5 15s; pitwood and patent fuel firm. 

There was a good attendance of Northern and Midland men at 
the sale of the Willow Works last -week. Wire fetched high prices, 
as its male was excellent ; pig sold well. Mr. Williams, one of 
the landlords, bought most of the heavy plant, and the project on 
foot, I hear, is to form a company and to restart. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THOUGH there is no very material alteration in the iron trade of 
the country to report this week again, what change there is has 
been for the better, especially as regards forge qualities of pig iron, 
very much brought about by the desire to close contracts for the 
first quarter of next year, which in many cases has taken place at 
the old prices, although an approaching rise is talked about as in- 
evitable, if coke and ore keep advancing as of late. In Silesia the 
position of the market, both for crude and finished iron, has con- 
tinued favourable, and for the latter the mills, as well as the mer- 





chants, have been able to declare a rise in prices for the coming 
quarter, This rise was not justified, and is simply put on to enable 
sales to Russia to be made at a very cheap rate at the expense of 
inland buyers, because there is no outside competition which 
touches this district. The works, one and all, are well employed; 
pig and wrought iron, steel and small iron manufacturers of every 
description are all reported brisk of sale. Prices remain till the 
close of the year as last noted. The former firm tendency of the 
Austrian market has increased, if anything, on last week. Bar 
iron, plates and castings are in especially good and increasing 
request, while more orders for rails are coming into the works, all 
of which, added to mild weather, again is keeping the market more 
lively than it was at this time last year. The prices for raw iron 
in Belgium have in general remained firm during the week, and 
are not likely to recede yet awhile, in spite of the competition from 
Luxemburg, because fewer furnaces are now running on forge 
qualities, At present thirty-one out of fifty are in blast. Basic 
pig is in better demand, and the output of this brand is to be 
increased. One large furnace has been set on to make aluminium 
pig iron, and the product is giving great satisfaction to the stove- 
grate casters and others for fine ware, who require a_ fluid 
metal free from the chance of blow holes, which this new alloy 
accomplishes, and it is very fine grained, so gives a beautiful 
polished surface. ‘The iron trade generally might be more satisfac- 
tory. The price of fuel, on the whole, has not yet been much 
affected oy the strikers, now 9000 in number, a few battalions of 
them marching about from pit to pit armed with revolvers to in- 
timidate the more reasonable men who still continue at work. 
The French market maintains its late satisfactory condition, 
caused in a great measure, it is said, by English and Belgian fuel 
having become dearer in the country. 

In Rheinland-Westphalia the iron ore trade of Nassau, Sieger- 
land, and Luxemburg-Lorraine has been very brisk of late, and the 

ushing at the mines continues; best steel stone, calcined, is 

1. 12°80 to 13 down to 9°60, while minettes are 2°40 to 3°20 p.t. all 
at mines. The latter are going in large quantities to Westphalia 
and Belgium, wherever basic pig is made, and the output of this 
sort is increasing in both countries. The pig iron trade is some- 
what more active, as above stated ; large stocks at the furnaces are 
nowhere visible, and many works have orders booked into next 
quarter, Spiegeleisen has been brisk throughout the week, and 
the loss on prices in the course of the year has been regained, so 
the 10 to 12 p.c. grade is now again at M. 55 p.t. Forge pig, too, 
is in better demand, the prices are firm, with a rising tendency ; 
and it is the general belief that improvement in values will soon 
have to be recorded, as the Siegerland smelters have already 
advanced theirs till now best sorts are noted up to M. 50 p.t., with 
orders booked till the middle of April next. Foundry pig is still 
in full demand at the old convention prices ; basic is in increasing 
request from week to week ; and Bessemer exactly in a contrary 
situation ; M. 52 to 524 is its price in the Siegerland, and 54 in 
Westphalia ; Luxemburg forge is 37, and grey, 41 to 43 p.t.; West- 
phalian forge, 51°50, which is an advance since the 11th inst. The 
output in this district in November was 109,400t.; the sales in- 
creased in that month by 25 p.c., or 49,000t. There is, as usual, 
little change to note in the wrought iron branch beyond what has fre- 
quently beensaid. TheSilesian group have quite taken the wind out of 
the sails of the Western group, which it isexpected will now bealtered, 
since the general sales office has been established at Berlin. Prices 
are firm, of course, officially, not really, as will be seen below ; 
but even they can scarcely be said to be remunerative, and are too 
low in comparison to the raw materials, which, since the conven- 
tion prices were fixed, have constantly been rising, one or the other 
of them. Here and there contracts for delivery next quarter have 
caused a more lively demand, and hopes of better things in the 
spring, a greater intlux of railway orders in expectation, and 
a better export trade to Russia and America, as indicated by 
latest returns, are buoying up the market and helping to give 
confidence in the future of this branch. But what curious 
things these conventions are! The ostensible and primary 
object of them was to keep up values, yet, at a recent tendering 
for a specification for the railway at Cologne, the convention offer 
was M. 114 p.t. delivered, or about 13 below their otherwise rigid 
list price, for fear of outside competition. If this proceeding were 
pushed ud ubsurdam, what would become of the trade the conven- 
tions were created to bolster up’ The demand for girders is falling 
off. The trade in hoops is very unsatisfactory indeed ; the inland 
competition is too keen, and the export trade seems entirely to 
have ceased. Wire rods are almost in the same predicament, only 
there is still an export to America, which in the ten months has 
amounted, including wire, to 116,953 t. against 200,828 t. last 
year, but the prices have been for a long time depressed to the 
very lowest ebb. The chairman at the last general meeting of the 
largest wire rod and wire mills in the country, turning over £500,000 
annually, four-fifths of whose output is exported, complained of not 
being able much longerto carry on an export trade, if means were 
not found for procuring the Loraine minette ores, coal, pig iron, 
and steel, for Westphalia at a cheaper rate to enable the basic steel 
and their own works to produce the part manufactures they work 
up for less outlay. The shareholders were exhorted to exert their 
individual influence to put pressure on the Government in order to 
again get the railway rates reduced—oh! these unfortunate rail- 
ways—and to see that the Moselle be canalised as speedily as 
possible. The competition in drawn wire and wire nails is such that 
the trade is in a most miserable condition. Without exception, all 
the plate millsare well to do, prices are good and firm, and orders 
plentiful for the capaeity of the plants. The output in November was 
12,088 t. against 11,714 in October ; the sales, 11,304 and 11,350 t. 
It is thus apparent what an impetus ship and boat building 
gives this branch of the iron trade. Shipbuilding may, however, 
be overdune where a sort of sentiment prevails that it is necessary 
to be considered a great maritime nation, which outweighs the 
quantity of goods to be carried, There seems no especial require- 
ment for sheets, either thick or thin, and consequently this branch 
leaves much to be desired when some forty mills are concerned in 
rolling them, but prices are held up obstinately. At the latest 
tendering for rails at Elberfeld for the State the offers ranged 
M. 118 and 119 p.t. at works, and none of these were able to 
comply with the condition to deliver them by the Ist of February 
next. For sleepers for the Wiirtemburg railways the lowest offer 
was M. 128, the highest 133, p.t., delivered at Heiibron. The 
steel works, therefore, are pretty well supplied with orders. The 
machine shops, foundries, and other constructive works, and 
the wagon factories are well employed, with fresh orders still 
coming in. 

The list prices of iron and steel manufactures remain unaltered 
as last noted. 

It appears the keen competition in coal to Holland on the part 
of England and Belgium is not relished by the Westphalian coal- 
owners, for a commission is now sitting at Rotterdam to concoct, 
with the German railway officials, a fresh special tariff of freight 
charges for coal between the two countries. This will not be the 
first reduced tariff from the general one, which as it is, is the lowest 
in all Europe, and as the distance is so short, it might have 
been supposed that, even German ingenuity in such matters would 
not be able to squeeze any sort of relief out of the present 
minimum rates; but so long as the State railways possess a shred 
of surplus beyond costs, something will be demanded of them, as is 
seen again alive with respect to the wire rod branch, Is it not 
astonishing that, with all we hear preached at home about the 
immense advantage of technical education as carried out in this 
country, not even a trifling technical improvement in the works or 
collieries comes to the front sufficient to make them independent 
of these small humiliating doles perpetually being demanded from 
the State, which are scarcely worth the time, breath, and writing 
they cost to procure! Apropos of this constant begging from the 
State, a paper lately justly expressed it by saying “the State was 
regarded as ‘‘ Allermannes ‘ Priigel-Knabe,’’ in other words, like 
the ‘‘butt” of the school, whom everybody seemed to have the 
right to pinch or give a buffet to whenever opportunity cffered, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Dec, 8th. 

Ir is singular that structural iron should remain 
so dull with so much bridge work projected and 
going on, There is not an important stream in 
the country which is not having a bridge built 
across it, or will have during the coming year. 
An immense bridge is to be built at Memphis, 
Tennessee, for the Memphis and Kansas City 
Railway Company. The first caisson for this 
bridge was sunk this month, and the first pier is 
expected to be above water by January Ist, after 
which work will not be resumed till spring. Two 
years to come there will be an elegant bridge 
spanning the Mississippi at this point. Another 
large bridge is to be built at Minneapolis, Min- 
nesota, It will be 1000ft. long. There is one 
through span of 300ft. and four deck spans of 
175ft. each, The through span is 80ft. from the 
water. It will cost 140, dols. Still another 
bridge is to be mentioned, namely, the great 
Poughkeepsie Bridge at New York. This bridge 
will make a change in the traffic routes’ earnings, 
especially in the coal trade. The Sound is now 
the medium by which coal is transported from 
New York to New England ports, but when the 
bridge is built the traffic will be turned over to it, 
as it can be carried much more expeditiously by 
rail. The coal managers of the anthracite regions 
have not as yet been able to estimate the changes 
in rates which this bridge will bring about, And 
now a word as to out The United States has 
never before in its history witnessed such a large 
production of anthracite coal as has this year 
taken place. The total yearly ies will reach 
35,000,000 tons, or about 5,000, tons more 
than last year’s production. The companies are 
restricting production, as there are heavy stocks 
at all distributing points. All the companies are 
making extensive improvements in their mining 
properties and facilities, and, if need be, next 
year they will be able to mine much larger quan- 
tities than have been mined this year. 

Trade in general throughout the United States 
is in a good condition. Our financial system is 
sound at present, and but few failures are being 
reported in comparison with the large amount of 
business being done. There were but 264 failures 
for week ending December Ist, against 235 for 
same time last year. The total number of failures 
since January lst up to December Ist aggregate 
9166, against 8739 for same months last year. 
The textile interests have taken fresh heart since 
the election, and are making extensive prepara- 
tions for an increased production. Yarn manu- 
facturers expect to get better prices for their pro- 
ducts during the coming year. The farmers west 
and south are in high feather over their crops and 
the big pos they are receiving for them. The 
cotton planters of the South are trying to’arrange 
matters so that they will be able to restrict the 
sending of cotton to market in order to get the 
best possible prices. So far their efforts have met 
with success. Several flour mills have shut down, 
owing to the fact that there is now more flour in 
the country than can be consumed. 

The steel rail mills are kicking up a dust about 
cut rates; One mill in Pittsburgh has caused a 
great deal of trouble by offering to book orders 
at 26 dols., and some say at lower quotations. 
This mill will not start up till January Ist, and 
was anxious to fill up with business at any figure. 
The large firms are trying hard to patch things 
up, but do not seem to be succeeding very well. 
They say they will not take orders for rails at less 
than 28 dols, east and 30 dols. west, and state 
further that at these pee the margins are almost 
nothing. Several mills have withdrawn from pro- 
duction. This movement will help to bring the 
market into a little better we The trouble is 
that there is too large a supply for the demand. 
Buyers of rails are fighting shy of placing orders 
for rails. They will refuse to do so till prices 
reach bottom. If by cutting rates the mills 
wished to bring in business, they have missed 
their mark badly, as buyers are fearful of placing 
orders with the market in such a shaky condition. 
Buyers of old rails are trying to get them at 
23°50 dols., but holders refuse to let them go at a 
cent less than 24 dols., and 25 dols. for T’s, Con- 
sequently there are only small lots sold to cover 
the positive necessities of buyers. The plate iron 
mills are receiving some good-sized orders for ship 
plate. Most of the orders are for material to go 
into the construction of the vessels now being 
built by the Government. The bar iron mills are 
doing a good business for this period of the year. 
Quotations are 1°90 for refined bar, and 1°75c. 
and 1°80c. for common and medium. Blooms are 
selling well at 52 dols. to 54 dols. for charcoal, 
43 dols, for anthracite, and 33 dols, for scrap. 
Steel nail slabs bring 29 dols. Merchant steel 
mills are very busy filling old orders, They are 
not booking many new orders at present. Prices 
are firm at 84c, for tool steel, and 10c. for best 
sheet, with 8c. for ordinary sheet. There is a 
great number of waterworks being built all over 
the country; in fact, it has become almost an 
epidemic. Every little town now wants a water- 
works, as a few years ago they clamoured for gas. 
This naturally makes the demand for wrought 
iron pipe excellent, with every probability of its 
= ois. during the winter. Sheet iron is 
selling well at card rates, though but little new 
business is being booked, 








NEW COMPANIES. 
following companies have just been regis- 


New Textile Syndicate, Limited. 


This syndicate was incorporated under articles 
of association on the 19th ult., and was registered 
as a limited comeeny on the 6th inst., with a 
capital of £15,000, in £10 shares, to acquire the 
invention, the subject of certain letters patent, 
dated August 18th, 1885, No, 9811, granted for a 
new manufacture of yarns and woven and felted 
goods from animal and vegetable fibres, the said 
vegetable fibres being treated so as to give them 
qualities and characteristics of animal fibre, and 
being applicable also for use alone in the manu- 
facture of yarns and woven and felted goods, also 
the French brevet d’invention, dated August 


THE 
tered: 





10th, 1886, and granted to Max Raabe and 


Samuel Henning. The subscribers to the articles 
are :— 

Shares, 
*M. Raabe, Gomershall a 


8. H. Henning, Gurley Hall, Berks .. .. .. 
F. P. Henning, 5, Dean’s-court, Doctor's Com- 
OME cs: av eal Ge Vem st cs, 40, oe 
*A. C. Bicknell, 5, Dean’s-court, Doctor’s Com- 
SON TEEA ce nf se 40 08 66 G0 60. ‘0 
*G. E Bicknell, 5, Dean’s-court, Doctor's Com- 
at’ ac ae cd Aa): geo ed. ge zs 
H. P. Clinton, 98, Belgrave-road .. .. .. .. 
H. Nicholson, 117, Leadenhall-street, E.C., wine 
TOPOS: noe 00, 00 0 ce 00 te ee 2 
J.G Crosse, 8, Regent-street, 8.W., solicitor .. 1 
The number of directors is not to be less than 
three, nor more than five, and the first are the 
subscribers denoted by an asterisk. The directors, 
other than a managimg director, are to receive 
out of the funds of the company, by way of remu- 
neration, the sum of £100 per annum, or such 
other sum as the company in general meeting 
may determine. 2559 shares in the company, 
upon which the full amount has been paid up, 
are distributed amongst seventeen members. 
Registered office, 5, Copthall-buildings. 


ee ee | 





Patara Mining Company, Limited. 


This company was registered on the 7th inst., 
with a capital of £15,000, in £1 shares, to take 
over the business, goodwill, assets, and effects of 
the Patara Silver Lead Mining and Smelting 
Company, Limited, now in liquidation. The sub- 
scribers are :— 


8 
Alex. Robertson, 128, Wellington-street, Glas- 
gow, solicitor .. 
*J. Reid Stewart, 
ND sa" ad ad. eam, os? “0S? Ge. Be 
*J. Thorne, 85, Gracechurch-street, merchant 
C. W. Schroder, Hamburg, merchant .. .. 
C. M. Schroder, Hamburg, merchant 
R, Bandmann, Hamburg, merchant 
*C. F. Carstens, Hamburg, merchant 
*H. Folsch, Hamburg, merchant a he 1 
The number of directors is not to be less than 
three, nor more than eight; qualification, 100 
shares; the first are the subscribers denoted by 
an asterisk. The board will be entitled to 20 per 
cent. of the annual profits remaining after pay- 
ment of 10 per cent, dividend. 


30, Oswald-street, Glasgow, 


et et tt 





Machinery Accidents Preventive Company, 
Limited. 

This company was registered on the 8th inst., 
with a capital of £5000, in £5 shares, to purchase 
certain letters patent, No. 142, dated January 
5th, 1885, granted to Robert Hitchin, James 
Townley Pearson, and Thomas Richmond, for 
improvements in apparatus for the prevention of 
accidents to machinery and parts connected there- 
with. The subscribers are :— 

Shares. 
J. Stephenson, Burnley, tobacco manufacturer .. 
J. T. Pearson, Burnley, agent .. . Sa ae 
R. Fletcher, Burnley, mill manager 
J. Mercer, Burnley .. .. .. . 
W. E. Hobbs, Southport, agent. . 
J. Proctor, Burnley, manufacturer .. 
T. Richmond, Burnley, patent agent 


Registered without special articles, 


eet tt tt 





Midland Tramways Company, Limited. 


This company was registered on the 8th inst., 
with a capital of £35,000, in £5 shares, 2000 of 
which are 6 per cent. cumulative preference 
shares, to construct and work railways and tram- 
ways in the United Kingdom. The subscribers 
are :— 


Shares. 
Walter Silver, 33, Upton Park-road,E... .. .. 1 
A. Cloux, 6, Mabledon-place, W.U., book-keeper 1 
H. Burwell, 45, Southbrook-street, Shepherd's 
os aa ates aia Chk wig. ates cot 1 
- H. Holmes, 1, Albion-place, Blackfriars, 
RE Gs a> ain. .06. aves on 0. 402 0 1 
C. F. R. Heywood, 45, Holly Park-road, New 
er ere 
C. Barnett, 56, Laburnham-terrace, Kingsland- 
Ds. as Ge ws Sk ves de.'oR |, He 
The number of directors is not to be less than 
three, nor more than seven, the subscribers being 
the first; quaiification, twenty-five shares; remu- 
neration, £250 per annum, and an additional 
£100 in respect of every £10,000 share capital 
issued over £35,000, and a further £100 for each 
1 per cent. dividend and bonus declared over 
5 per cent. per annum, 


Gas Lighting Improvement Company, Limited. 


This company was registered on the 10th inst., 
with a capital of £20,000, in £1 shares, to acquire 
and work an invention of Hiram Stevens Maxim 
of improvements in apparatus for naphthalising 
or carburetting illuminating and other gas, for 
which provisional protection has been granted, 
No. 12,518, dated August 30th, 1888, The sub- 
scribers are :— 

Shares, 
Walter Seymour, 6, Great Winchester-street, rail- 
way contractor 
- H, Jarman, 

Ee a a ae 
G. H. Levis, 26, Nicholas-lane, merchant .. .. 
C, W. Turner, Suffolk House, Laurence Pountney- 

ee a ae aa 
H. I. Adams, Metropole Hotel, manufacturer .. 
T. W. Goldring, 27, Victoria-street, 8. W., solicitor 
B, Carr, 11, Bookham-street, Hoxton, accountant 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; remuneration, £150 per 
annuni to the chairman, und £100 per annum to 
each director. 


26, Nicholas-lane, insurance 


ee 





Forsyth Technical College Company, Limited. 


This company was registered on the 14th inst., 
with a capital of £6000, in £5 shares, to acquire 
and continue the Technical Training College for 
gentlewomen, founded by Miss Forsyth, for the 
training of gentlewomen in domestic arts, The 
Council Consists of Lord Chelmsford, the Right 
Hon. Jobn Mellor, Q.C., Sir Bernhard Samuel- 
son, M.P., Mr. Godfrey Samuelson, M.P., Lady 
Davey, Mrs. N. L. Cohen, Miss Ewart, Mrs. 
Jeune, Mrs, Charles Clark, and Miss Forsyth. 





Neeves Excelsior Stencil Drum Co., Limited. 
This company was regis‘ered on the 12th inst., 
with a crpital of £7000, in £1 shares, to acquire 





the letters patent, No. 2335, dated 1888, relating 
to ———— in appliances for stencilling and 
rinting from stencils, and also American, French, 


erman, and other patents. The subscribers are : | 
Shares. | 
1 


A. Walker, 68, Riversdale-road, Highbury, N. .. 
J. A. Sperry, Westcote, Leicester, issi 


oo i, BS, 4h Se 68. CO) | Oh > abe 88 86 1 

Felix de Minginot, 39, Howland-street, W., advo- 

B. Fletcher, Outer Temple, chartered accountant 1 
1 
1 





W. Chapman, 9, Argyle-square, W.C., journalist 
A. Ash, Temple chambers, Fleet-street, agent .. 
W. Morgan, Forest-road, Leytonstone, tant 1 
The number of directors is not to be less than 
two nor more than seven ; the subscribers are to 
appoint the first, and act ad interim ; remunera- 
tion, £100 per annum each, to be doubled when 
7 per cent, per annum dividend is paid, and a 
further sum equal to 5 per cent. divisible profits 
above what will pay 10 per cent. dividend. 
Registered office, 28, Essex-street. 








British Electric Tramways and General 
Syndicate, Limited. 

This company was registered on the 14th inst., 
with a capital of £10,000, divided into 2000 shares 
of £5 each, to promote, acquire, and dispose of 
railways, tramways, and other ways in the United 
Kingdom, and to equip, maintain, and work the 
same by animal, electric, and any other power. 
The first subscribers are :— ‘ 
J. W. Haynes, C.E., 4, Albert-villas, Forest- 

ee ee eee ae? Sek eer eee 
H. D. Poole, 33, Chancery-lane, W.C., solicitor .. 
J.C. J. Aubyn Angove, 27, Chancery-lane, W.C., 

GORGE. os te 0d se. du 0 od" on | «0 
E. de Pass, 68, Fleet-street, E.C., patent agent .. 
J. A. Bunhill, 42, Mildmay Park, N. .. .. .. 
J. Walsh, 81, Gracechurch-street, E.C., timber 
F. H. Bromwich, 13, Upper Woburn-place, W.C., 

artioled clerk 2.0 cc ce os 00 0s ce oe 

The first directors shall be J. W. Haynes, and 
two others to be elected by the shareholders; 
qualification, ten shares; remuneration, £10 per 
cent. on the net profits, to be divided as they 
may determine. 





Railway Share Trust and Agency Company, 
Limited. 

This company was registered on the 12th inst., 
with a capital of £1,000,000, divided into 50,000 
A.or ordinary shares of £10 each, and 25 B or 
preference shares of £20 each, to take over the 
business, property, &c., of the Railway Share Trust 
Company, Limited, or any part thereof. The 
subscribers are :— 

Pref. shares, 
S. Laing, Hall-grove, Bagshot, Surrey .. .. .. 
H. R. Laing, 3, Draper’s-gardens, stockbroker .. 
M. Drysdale, 72, Lancaster-gate, distiller 
G. F. Fry, 46, London-road, N.W. .. .. .. .. 
Francis Pavey, 4, Bank-buildings, managing 

Sp RR a Oe eT eer 
William Chamberlain, 4, Bank-buildings, secre- 


tt tt et 


F. A. Lloyd, 60, Oxford-gardens, W. .. .. .. 1 

The number of directors is not to be less than 
five, nor more than twelve; qualification—chair- 
man, A shares representing £4000; each director, 
£1000 in A shares; remuneration, £1000 per 
annum, and 5 per cent. net profits after payment 
of the preference dividends, and 7 per cent. on 
the ordinary shares, 








THE FORTIFICATIONS OF THE 
FUTURE. 

UNDER this title the Zsercito Jtaliano quotes an 
interesting article of the Wrance Militaire on the 
modifications rendered necessary in the plan and 
construction of fortresses and fortified places for 
the future by the overwhelming power of modern 
explosives, A repetition of experiments on a 
large scale tends to show that iron and a very 
solid sort of concrete, rich in cement, are the oniy 
materials capable of offering a prolonged resist- 
ance to the action of modern artillery. Sand 
may be usefully employed under certain circum- 
stances, but the uselessness of earth ramparts has 
been clearly demonstrated. In future, therefore, 
the main feature of a fort is most likely to bea 
round ironclad tower emerging from a glacis of 
concrete and furnished with heavy ordnance to 
reach the assailant at long ranges, and with 
lighter artillery for flank firing and for firing at 
shorter ranges. Forty or fifty machinists and 
artillerymen will probably compose the whole 
garrison of these forts. But the defence will, 
moreover, consist in a body of movable troops 
and artillery, to be conveyed to any point in the 
circumference, under the shelter of natural or 
artificial cover, by a narrow-gauge railway. 
According to this system of defence, the assailants 
will no longer enjoy alone the advantage of con- 
centric fire. Important experiments of this kind 
have been witnessed by the French Minister of 
War at the fort of Lucey, near Toul. 

The Esercito Jtuliano states that three new bat- 
teries are in course of construction at Nice, viz., 
at Rimiez, the Corniche, and the Lanterne. The 
last of these three has for its object to obstruct 
the passage of the Vare. The erection of the 
three batteries has already been commenced by 
three different contractors. The French Govern- 
ment is also erecting a fort on Mont Grois, where 
the trees have been felled over the whole area, 
The works are to be carried on with the greatest 
possible alacrity. 

The Rousskit Invalid gives a list of German 
fortified places furnished with ironclad batteries 
or forts, namely, two towers at the fort of Vogel- 
sang, at Cologne; one at Fort Manstein, Metz; 
at Fort Kamecke, several small towers for cannon 
of 15 centimetres; at Bremerhaven, facing the 
sea, nine towers for cannon of 28 centimetres, 
two for cannon of 15 centimetres, and a battery 
for nine 2l-centimetre cannon; two towers at 
Ham, for the defence of the bridge on the Rhine; 
two towers at Ingolstadt. The German Govern- 
ment has also ordered sixty ironclad towers for 
heavy cannon and mortars for the fortifications of 
Metz and Strasburg. They are to be constructed 
at the Gruson factory at Buckau-Magdeburg. 
Besides these a large number of towers of smaller 
dimensions are in course of construction, and will 
be supplied eventually with Maxim guns. The 
greatest activity prevails at the above-mentioned 
works, showing the great importance attached to 
ironclad fortifications by the German Government, 
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17,871. Tipping Wacons and Carts, R. Wadsworth, 
Halif: 


** 
* 


xX. 

17,872, Preparinc Sectionat Steer, J. Dickson, 
Sheffield. 

17,873. Knitrinc Macuines, J. Higham.—(J. C. Stearns, 
Germany.) 

17,874. Kyons, H. l. Humphry, Birmingham. 

17,875. Looms for Weavinc Wire Wess, J. Telford, 
Manchester. 

17,876. Botters, A. Lundberg, Northfleet. 

17,877. AnTiserTic Dressines, J. F. Anderson and A. 
Thomson, Dundee. 

17,878. Faciiratinc the Makino of Perspective 
Drawines, H. R. Price, Manchester. 

17,879. Distnrectinc WaTEeR-cLoset Seat, H. T. Watts, 
Birmingham. 

17,880. Wacons, & , W. Foot, Wellington. 

17,881. Brackets for TeLecrapu Posts, J. 8. Crowley, 
Manchester. 

‘= Pararrin O11 and Spirit Lamps, F. W. Place, 

e; 


y- 

17,883. Batt Taps, J. H. Wilson and T. Pratt, 

eighley. 

17,884. Fastener for Drivinc Bexts, H. Shakeshaft, 
jun., Manchester. 

17,885. Provinc Perpenpicutars, &c., W. T. Lark, 
East Grinstead. 

17,886. Orgentinc Hansom-cas Doors, J. Durrant, 
London. 

17,887. Winpow-BLInD Furniture, F. W. Brampton, 
Birmingham. 

17,888. Fow.ine Pieces, E. J. Cutler, London.—|[Date 
applied for under Section 103 cf the Patents, &c., 
Act, 1883, 14th May, 1888, being date of application 
in the United States.) 

17,889. Propucine Street for SuHeryis, J. Dickson, 
Sheffield. 

17,890. Lamps, J. Malins, Harborne. 

17,891. ExpLosive Provectites, &c., F. H. Snyder, 
London. 

17,892. Compinep Boor and Lecoinc, E. Gorrill, 
Manchester. 

17,893. TeLecRaPHic Apparatus, A. M. Cochrane, 
Glasgow. 

17 894. ATtacHinc Butrons to LeaTuHeER, J. Foulds, 
Keighley. 

17,895. WueEeEts for Gics, &c., 8. Houghton and W. H. 

wis, Wolverhampton. 

17,896. StapP.e, C. Romany, London. 

17,897. Tires, J. Harrington, London. 

17,898. Dress Stanp, H. Gericke and A. Rammoser, 
London. 

17,899. Preserving Fresh Mrat, A. A. Brehier, 
London. 

17,900. Cortinc Wire, E. 8. Bond and 8. W. Johnson, 
Birmingham. 

17,901. Supportinc VaLances, &c., W. Appleyard, 
Sheffield. 

17,902. Pickinc Banps for Looms, &c., E. Schery, 

ndon. 

17,908. Incubators, T. Charlan, London. 

17,904. Apparatus for Heatine Air, J. Willcughby, 


ndon. 
17,905. Rotary Dynamometer, J. Kasalovsky, 
17,906. EXTINGUISHING Parar¥rin Lamp, J. Sanders, 


London. 

17,907. Rope Grips, A. J. Boult.—(4. K. Evans, 
Canada.) 

17,908. Steam Boiter Settinos, M. E. Hershey, 
London. 

17,909. Upsetrinc of Metats, A. J. Boult.—(W. Ross 
and H. D. Bush, Canada.) 

17,910. Causinc a VEssEL to Draw Water, G. C. 
Dymond.—(G. W. Napier, United States.) 

17,911. LypicaTinc Apparatus for Evecrric Lamps, 
A. H. Fletcher and 8. W. Cuttriss, Liverpool. 

17,912. Tosacco Pires, R. P. Roe, Liverpool. 

17,913. Pistons, &c., W. Lockwood, Liverpool. 

17,914. Non-aLconotic BeveracE, M. H. Beaufoy and 
J. Cartwright, London. 

17,915. Insutatine of ExvecrricaL Macuines, G. R. 
Gibson and A. F. Macfarlan, Glasgow. 

17,916, Summer-HovusEs, 8. N. Castle, London. 

17,917. Lawn BacaTE.te, A. E. C. May, London. 

17,918. Etecrrica, Countixc Mercuanisms, F. E. 
MacMahon, London. 

17,919. Separatinc Dust from Arr, G. F. Zimmer, 
Anerley. 

“17,920. Receivine, &c., Money in Tramcars, G. Rains- 
ford, Birmingham. 

17,921. BREECH-LOADING Fire-arMs, H. H. Lake.— 
(Die Actien Gesellschast Grusoniwerk, Germany.) 

17,922. Construction of Omnipuses, G. L. Cumber- 
land, London. 

17,923. Lamp Burners, A. Kiesow, London. 

aa REGISTERING AppaRaTvs, C. R, Stevens, 

mdon. 

17,925. Lock-nut, R. Marshall, London. 

17,926. VentiLatine Raitway Carriaces, W. Sherman 
and G. Cordwell, London. 

17,927. ELEcTRIC-STEERING INpicatToR, A. C. Boursot, 


17,928. Garments for Sportsmen, &c., T. Burberry, 
London. 

17,929. AppLyine Ecectricity to Batus, J. J. Wilkin- 
son, London. 

17,930. Bromine for Extractine Gop from Org, M. 
H. Simpson, London. 

17,931. Pumps used in ABSORPTION REFRIGERATING 
Macuings, H. W. Neild, London. 

17,932. Drepcers, W. D. Bruce and W. Shapton, 
London. 

17,933. HorsrsHoers, C. T. Green, London. 

17,934. Two-wHEELED VEHICLES, J. T. 
London. 

17,935. Heatinc Raitway Carriaces, C. Desouches, 

ndon. 

17,936. Pepas for VeLocipepEs, N, Twigge, sen., and 
N. Twigge, jun., London. 

17,937. Repropucine Sounp, W. L. Magden, London. 


Lancaster, 
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17,938. Gotp Extraction, J. T. Blomfield and. W. D. 
Bohm, Acton. 

17,939. Fastentncs for Boots and S#ogs, E. Gorrill, 
Manchester. 

17,940. Manuractore of Rugs and Marts, W. Millward, 
Manchester. 

17,941. Ovens, C. J. H. Gradisky, Manchester. 

17,942. ExtTensiBLE Comps for TEXTILE MACHINERY, 
H. Tetlow and T. E. Shorrocks, Manchester. 

17,943. Steam GENERATORS, J. Blake, Manchester. 

17,944. MoTivE-PowER Exoines, G. C. Dymond. —(F. 
J. Laun, Germany.) 

17,945. PrecipiTtateD Puospuate, G. C. Dymond.—{C. 
EB. D. Winssinger, Belgium.) 

17,946. Covertinc Composition for Surps’ Bottoms, 

. J. Binns and R. J. Paris, Liverpool. 

17,947. Heatinc Box Irons, J. and R. W. Kenyon and 
H. Clegg, Manchester. 

17,948. Saucepans, A. 8. Jacques, Bristol. 

17,949. Mstauiic Furnitcre for Gates, R. Hudson, 
London. 

17,950. Mountinc Door Hanpies, C. Dutton, Bir- 
mingham, 

17,951. Boities, G. W. Christie, London. 

17,952. Hat and Cap LeatHeERrs, T. 8. Fox, Manchester. 

17,953. Fixine Spinpies to the Rais of BEDsTEADS, 
T. Perry and Son and H. Garner, Londor. 

17,954, Fire-LicnTerRs, J. Redpath, Hull, 
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17,955. Sewine “ame J., W. U., and J. R. U. 
Morton, G 

17,956. STEAM ieee H, Sone, London. 

17,957. Devivertnc Survers to the Roiiers of Carp- 
unc Enornes, J. Sugden and H. Colburn, Bradford. 
7,958, Stare Ruxers, L. H. Cooke and T. N. Lewis, 


17,959. SELF-aTTACHING Door Cuarm, J. T. Williamson, 
Lond 


jon. 
17,960. Rar-way CarriacE Winpows, J. H. Wellington, 
London. 
17,961. Beit-coup.ines, A. Post, London. 
17,962. Treatinc Reruss, J. Wilkinson and J. B. 
Alliott, London. 
17,963. Rercectinc Licat from Bicycie Lamps, H. 
Salisbury, London. 
17,964. Ececrric Motors, Siemens Brothers and Co.— 
(4. M. Taylor, India.) 
17,965. Buenpinc Potters’ CLay, &c., W. Boulton, 
London. 
7,966. ExLaroine or Repucine Maps, C. G. Saunders, 
London. 
17,967. Conpensinc Carpinac Encines, W. Tatham, 
Manchester. 
17,968. Puriryinc Warskey, &c , J. and A. B. Lennox, 
London. 
17,969. InDExinc Paper-Hanoincs’ Books, J. Line and 
Sons, London. 
17,970. Wispow Sasxes, W. Lindsay, London. 
17,971. Lasts for Boots and Snogs, W. T. and C. E. 
Hooker, London. 
17,972. Separatinc Mixtures of Erayt ALconoi and 
Water, I. Traube, London. 
17,978. Beartnc for SHart and AX Le Jovrna.s, H. 
Grafton, London. 
17,974. Stace Screw, T. Rhodes, London. 
17,975. BreecH-Loapine Frre-ars, H. H. Lake.— Die 
Actien-Gesellachast Grunsonwerk, Germany,) 
17,976. Distrisutinc News, G. Parrett, London. 
17,977. Comx-FREED Apparatus for the De.ivery of 
Prepaip Goons, C. Rainey, London. 
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17,978. TELEGRAFHING PRE-ARRANGED ORDERS or 
Messaces, J. Farquharson, London. 
17.979. Sprinc Sappxe, for VeLocirepes, H. Campion, 
Birmingham. 
17,980. Trpat Excrye, E. B. Andrews, Birmingham. 
17.981. Hoiprsc CLiorus, H. O'Connor, Nelson-in- 
Marsden. 
17,982. Tempers, H. J. Macklin, Manchester. 
17,983 SHADE Canniers for ELECTRIC Lamp Ho.pers, 
H. W. Bishop and F. Brown, Walsall. 
17,984. ApvERTISING, F. A. Walton, Birmingham. 
17, "985. Srops, &c., M. Dehayes, Manchester. 
17,986. Fasrics, T. Boyd, Halifax. 
— Pencit for Writrnc on States, R. C. Thompson, 
e L. 
17,988. Puncursc Horses in Prares of Iron, &c., L. 
Skinner, South Shields. 
17,989. Tappine and RoLuxe Macurnery,J. Pease and 
J. V. Parker, Leeds. 
17,990. Secvurinc Door Kyoss to their Spinpies, W. 
Balmforth, Dewsbury. 
17,991. Water-cLosets, J. and A. Duckett, London. 
17,992. THREE- eo &c., Bacs, J. an 
by, J. and W. Baron, and J. Duerdon, London. 
Bem. PoRTABLE Evectric Lamp, A. Serraillier and 
. Armstrong, London. 
ms FansHabe, C. Lintott, London. 
17,995. Compounp Set Square, J. E. Hewison, London. 
17,996. ApBEsive Postat Hanpsitts, &c., J. Longley, 
. T. P. Ashmore, and T. Phillips, London. 
17,997. PRevENTING OveRFLOWING of Liquips, C. P. 
Cotter, Stoney Stratford. 
17,998. Recurxinc Cuarr, E. Smith, London. 
17.999. Tosacco-Pipges, 8. Keeton and J. W. Danby, 
London. 
18,000. Maturinc Tosacco Leaves, G. C. Dymond.— 
(C. Grewels and L. Moris, Belgium.) 
18,001. Keys for Ramway Carriace Locks, C. J. 
Jones, Liverpool. 
18,002. Lamp-sHADE Cc. F. 
Hadden, London. 
18 003. Maxise Sutparre Ce.iutose, F. Salomon and 
H. Briingger, London. 
18,004. TREATMENT of AURIFEROUs Sanp, A. Clément- 
Conti, London. 
18.005. StretcHer Beps, H. H. Gotelee and W. T. 
Robertson, London. 
18,006. SHvuTTLE-HOLDER for Sewinc-MACHINEs, 8S. Noth- 
Lg London. 
— -LEVER for Openinc Tins, &c., P. Harford, 


CARRIERS or FRAMES, 


18,008. - for Gertie Coat, &c., W. Walker, 


mdon. 

18,009. Sirtmsc Macuinery, C. D. Abel.—(0. Dingler 
and Andres, Germany.) 

18,010. Dyetsc Cotrox, J. Imray. — (La Société 
‘Anonyme des Matitres Colorantes et olinlls Chimiyues 
de St. Denis, France.) 

18,011. CLEantnG CoTTon-sEED, E. Sheardown and J. 

Barker, London. 

18,012. Bicycies, D. G. Weston, London. 

a for Makino Sopa Crysta.s, E. A. Mebus, 

maon. 

— StripPinc Materia from Paps, H. M.Steinthal, 


on. 

18,015. Pressinc Marersaus, &c., H. M. Steinthal, 
Lendon. 

18,016. Runninc MaTeriat upon Surraces, &c., H. M. 
Steinthal, London. 

18.017. Motor, C. Wells, London. 

18,018. Frre Acarm, H. B. Phillips and W. Mitchell, 

on. 

18,019. Sprrit or Liqguip Compasses, G. C. Lilley, 

18,020. CrusHinc AUKIFEROUS Quartz, P. R. Shill, 
London. 

18 021. Rivetrixc Macurye, J. T. Eltringham and W. 
Keen, London. 

18,022. Dyxamo-ELecTric Macuines, C. E. L. Brown, 
London. 

18,023. Locks, L. Dolley and L. Pitel, London. 

18,024. Extractinec Zinc from Ore, H. A. Hunicke, 
London. 
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18,025. CentrirucaL Macuines, &c., D. M. Weston, 
London. 

18.026. PuHotrocrapaic Cameras, W. C. Gibbs and G. 
W. Dorrin, London. 

18,027. Gas, W. T. Bate, United States. 

18,028. HaLocen Compounpns of Boron, W. T. Gibbs, 
London. 

18,029. CicareTre Macuines, H. M. Linnell and T. J. 
Sanson, London. 

18,930. Prerarinc and Fastentnc Horse-sHoes, J. 
Duce, Sheffield. 

18,031. Sounp-pEapENING Lixin, &c., H. W. Johns, 

ondon. 

18,032. TusvuLaR Pneumatic Vatve for Orcans, A. 
Monk, London. 

18,033. Biast Pipes for Locomotive Boti ers, H. Lord, 
Manchester. 

18,034. GENERATING Steam and Vaporr, 8. A. Ward, 
Sheffield. 

18, 035. Measurine Evectric Currents, Sir W. Thom- 
son, Glasgow. 

18,036. Perroteum Encrngs, W. P. O'Neill, Longford, 
and F. O'Neill, Dalkey. 

18,037. Suspension Strap for Hats, &c., J. B. Doust, 
‘Aston. 

18,038. Securmne Sasx Lines, J. Strachan and J. Ale- 
flett, London. 

18,039. Acrtators, N. L. Hilton, Manchester. 

15,040. APPARATUS ae Lirtinc Water, W. Birch, 
Manchester, 

18,041. Gloves, F..R. Lange —(H. Gulden, Saxony ) 

18,042. Sprinc Catcues, A. E. Harris and H. 
Luckock, King's Heath. 

18,043. RUBBING Boarps, J. Robinson, Leeds. 

18,044. Tea Trays, G. Browning, Warrington. 





18,045. Potato Dreperr, C. Grace and W. Watt, 
18,046. 
Man 


7. Rotary Motor, W. Simpson, A. Francis, R. 
kirrow, and 8. Smart, te. 

18,048. Braxpinc Timber, W. Jones, Liverpool. 

18, ro Srep-Lappers, J. H. Gibson and W. Glazier, 


TaNDs for Exuipirinc Hats, F, Mcllvenna, 
chester. 


18,050. ‘oTors, T. Dealy, Liverpool. 

18,051. MouLDERs’ Srups, W. Smith, Glasgo 

18,052. Hotpers for Leaps, J. Y. pw yi i. Berol:z- 
heimer, United States.) 

18,053. Srzeam Traps, J. G. Tongue.—(J. M. Mitchell, 
United States.) 

18,054. Mera, Dark Suiipe for Prorocrapary, J. A. 
Halhead, Carlisle. 

“— Sream Moror Apparatus, J. and W. Hastie, 

Ww, 


18,056. Osrarstnc Cutoripe, A. Campbell and W. 
Boyd, Glasgow. 

18,057. Erecrric Lamps, P. M. Justice.—(C. Heisler, 
United States.) 

18,058. Distriputinc Tyre, P. M. Justice.--(Z. Dow 
and D. Powers, United Stutes.) 

18,059. Lock-nuts, W. Chattaway, Birmingham. 

18,060. Lamps, W. Schmidt, London. 

18,061. Peramputators, W. J. and E. J. Parker, 
London. 

men. DyNaMoMETER, J. MacKenzie, Stockton-on- 

‘ees, 


18,063. Apparatus for Fiturnc, &c., Borries, F. 
Foster. London. 

18,064. Comprnep Sewinc MacHINE NEEDLE-SETTER 
and THREaDeER, R. J. Graham, a 

18,065. Gas Lamps, A. O. Brown, Glasg 

18,066. CoaTING PAPER with GLUE, ae * “G. I, Feldon, 
London. 

18,067. Cataputt Crosspow, G, W. Butt, London. 

18,068. Nosg-pac for Horses, &c., H. Turner, 
Tuns' 

18,069. BANKERS’ Cueques, &., W. R. McLauchlan, 
Salford. 


18,070. Cammey Pot and VentiLator, T. A. Aldridge, 


ndon. 
18,071. Cottar Curr, P. V. Desprez and 8S. 8. Brom- 
head, London. 
18.072. Frames from Pianorortes, J. W. Booth, 
mdon. 
a ane Ventitatine Hearts, J. Ferguson, 
rlisle. 
18,074. Nur Locks, G. H. Griffin, London. 
18,075. Curtinc Wooten Fasrics, &c., W. Beecroft, 
London. 
18,076. PerMaNENT Way of Raitways, E, and R. 
Parsons, London. 
18,077. Tucs of Harness, A. Davey, London. 
18,078. Roap Veuicies, N. Bourgoin, London. 
18,079. PResERVATION of PERISHABLE SUBSTANCES, 
_D Wheaton, London. 
18,089. SteEveE ATTACHMENT, E. Manes, London. 
18,081. Arm Cuarrs, T. G. Greenstreet, London. 
18,082. Boxes for Hotpinc Type, &c., E. A. A. Fry, 
ndon. 
18,083. Banp Saws, D. Fau, London. 
18,084. Looms for Weavixe, C. W. McCord and J. J. 
Devitt, London. 
18,085. Pressure Gavuces, A. E. Tavernier and E. 
Casper, London. 
18,086. WaTerPRoor Garments, A. M. Wartski, 
London. 

18,087. Worktnc Ponkas, T. T. Watson, London. 

18,088. Propucine Pieces of Iron, &c., L. Keyling, 
London, 

18,089. Frre-soxes, D. Joy, London. 

18,090. Knee-cap, T. Stoward, London. 

18,091. ELecrro-motors, W. Aldred, London. 

18 092. PeramBu ators, F. Stevenson, London. 

18,093. LE Stoppers, W. Helmsley and E. Burton, 
London. 

18,094. Conve Wuer.s, F. W. T. Brain and M. E. 
Teague, London. 

18,095. Steam Cuests and Sipe Vatves, J. Ross, 


ndon. 
— Cases for Musica Instrctments, E. Goodwin, 
mdon. 

18,097. TRANSFERRING Coat, G. Taylor, London. 

18,098. Tricycies, F. W. Pool, London. 

18,099. PaotocrapnHic Cameras, T. P. Watson, London. 

18,100. Apamant Tootu Srtoprinc, G. H. Jones, 
London. 

18,101. Borries, P. A. Newton.—(J. Hennirg and F. 
Wrede, Germany.) 

18,102. Makino Cuanns, J. Kinder, London. 

18,103. Stoprzrinc Bortves, P. C. Smith, London. 

18,104. CaNDLE-HOLDERS, 8. G. Street, London. 

18,105 Derecrinc Presence of Gases, T. Shaw, 
London. 

18,106. Cases for Printinc Stamps, &c , E. Reynolds, 


ndon. 

18,107. Tomer Parer, H. H. Lake.—(S. Wheeler, 
United States.) 

18,108. Castnes for Evecrric Cut-outs, H. H. Lake.— 
(S. Bergmann, United States.) 

18,109. Hutitinc Correr, E. Edwards.—(J. A. Ceulon, 
Netherlands.) 

18,110. Linoceum, H. W. Godfrey, C. F. Leake, and C, 
E. cas, don. 

18,111. CoLLar with Lever A1TACHMENT for Pipes, M. 
Bauer, London. 
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18,112. Cory-Boox, F. Oppenheim, London. 

18,113. Wire Gauze for Taeatricat Macuinery, D. 
Allport and J. C. Bontor, London. 

Se OBTAINING Gotp from Ore, &c., H. Aitken, 


18,115. Scat “FINDER, G. Shepheard, London. 

18,116, ELectricaL PRIMARY Batteries, A. B. Atkin- 
son and H. Metcalf, London. 

18,117. Freep VaLves for Batus, T. Dodd and G. 
Oulton, Liverpool. 

18,118. Rinc Frames, J. O. O'Brien.—(Z. 
Arano and A. Briggs, Spain.) 

18,119. Gas-HOLDERs, W. Gadd and W. F. Mason, Man- 
chester. 

18,120. Rotime Bares on Iron and other Wires, 
E. F. Cumming and W. Pomfret, Cheshire. 

18,121. Cistern for Fitterinc Water, &c., T. 8. 
Yorke, Northampton. 

18,122. Hat Learners, B. and A. a lor, Stockport. 

18,123. Lastinc Macuines, W. H. Dorman, Stafford. 

18,124. ADJUSTABLE ATTACHMENT for CycLe Baas, &c., 
J. B. Brooks, Birmingham. 

18,125. Dress Betts, &c , I. Evans, Birmingham. 

18, 126. VeLocipepe and other, Lamps, C. A. and F. J. 
Miller, Birmingham. 

18,127. Invatip’s Kettxe, J. C. Burton, London. 

18,128. Warproses, G. H. Thies, London. 

18,129. Fire-sox for Kircnen Rances, C. Delfs, 


Arano y 


mdon. 
18,130. Towinc or Havutinc Boats and Baraces, 8. 
Lloyd, London. 
18,131. Compination Suiky and Carriage, G. Bullers, 
O. P. Knill, 
ig. 
— BriturarD Licuts, T. Thorp, Whitefield, Lanca- 


18,134. "Hats, H. Walker, Manchester. 
= Metat Toe-cap for Boots and Suors, G. Hale, 


anchester. 
18,132. Pees for Srrincep InsTRUMENTs, 
Read 


ion. 

18,136. Hotpise Winpow Buinp Corps, §. 
Manchester. 

18, co ee for Ecrectrica, Currents, W. Hart- 


Broome, 


18, 138. Pommaces for Propucrxa Hot Air, J. Wal- 
worth, ford. 
18,139. Secu Raine or Lockine Screw Nota, H. Pullar, 


Glasgow. 

18,140. METERING ComPREssED Air, C. J. Hall and F. 
J. Anson m, London. 

18.141. APPARATUS used for’ Inna.ine Eruer, E. G. B. 
Barlow, London, 





18,142. Tecescorrc Cottapsine Boats, F. R. J. Mat- 
thews, London. 
18,148. Arrixina PostacE and other Stamps, P. Pyne, 


London. 


18,144. DRAINING Lanp, J. H. Rimell and T. Clements, 
rmingham. 
wee Looms for Wravine, P, Gill and 8. Blackburn, 


ax, 
18,146. Or Lamp Stoves, J. Hodgetts and W. H. 
Pasey, Birmingham. 
18,147. Rorary Exaunes, 8. Washington, Manchest 
18,148. State Penci, SHaRPeners, F. Gill and W. 
Raine, Sunderland. 
18,149. Grinpinc MILLs and PULVERISING APPARATUS, 
E. Tourtin, London. 
18,150. Instantaneous Suutrers, E. Tourtin and L. 
Parsy, London. 
18,151. Maxine Kyirrep Fasrics, T., J., and J. W. 
Kiddier, Nottingham. 
18,152. REDUCING aves, G. Spencer, Manchester. 
18,153. ConTrRoLLine Pressure of Gas, &c., J. Foxall, 
Newport, Mon. 
18,154. Door Locks and Fasreninos, P. C. Wood, 
London. 
18,155. Frre-escares, H. L. Joy, Manchester. 
18,156. Macatnes for Prerarine Corron, W. Tatham 
and A. Clegg, London. 
18,157. Breech-Loapinc Sportinc Fire-arms, E, 
arrison, London, 
— or Lockine Boxes, H. Y. Dickinson, 
mdon. 
18,159. Type-writers, H. Y. Dickinson, London. 
18,160. Se_r-Lockine Sarety Latcs for T1xs, R. Barr, 
London, 
18,161. Cueck Titt, F. J. Morton, Brighton. 
18,162. Taps or Cocks for Barre.s, 8. Woodall, 
London. 
18,163. Automatic Sarety Devices for Fire-arms, R. 
B. Jentzsch, London. 
18,164. Automatic Sarety Devices for Fire-ars, R. 
B. Jentzsch, London. 
18,165. Looms, F. Schmirk, London. 
18,166. Toois, W. Lorenz, London. 
18,167. Rotts, W. Lorenz, London. 
18,168. Leas or Tixes of Horse-nors, G. H. Clark, 
London. 
18,169. Steam Enoine Governor, G. F. Redfern.— 
(0. H. Castle, United States.) 
18,170. Marine Sionat Lamps or Lanterns, F. A. 
Pommier, jun., London. 
18,171. FeaTHers for HOLDING Wuee s, &c., J. Roem- 
mele, London. 
18,172. Motor, H. H. Leigh.—(L. Gudman, France ) 
18,173. Compressep Fuge, W. Hatch and G. W. Hughes, 
London, 
3,174. Paper, G. F. Stickings, London. 
,175. BLIND-ROLLER BRACKETS, H. J. Evans, Cardiff. 
Istre Securinc Corks in Borries, L. Dove, Lon- 
on. 
18,177. Purirication of Water, H. R. Gregory and 
G. MacDonald, London. 
18,178. TURNING Incots, D. Davy, London. 
18,179. Cricket Bats, R. Woodgate, London. 
18,180. Sarety Swive., W. Burnell, London. 
18,181. Base Fuses for Provecrites, T. Nord > 





the outer sides of the jaws E, substantially as 
specified, 
389,635. Pressure INDICATOR AND RECORDER, W. H. 
Bristol Hoboken, N.J.—Filed May lith, 1888. 
Cuaim.—(1) A sinuous tube forming a series of 
Bourdon springs and closed at the end, in yap ag 
with a flexible metallic strip secured to the bends of 
said tube, as and for the pw set forth, "2) A 
sinuous tube forming a series of Bourdon s and 
closed at one end, in combination with a flexible 
metallic strip, of a metal having the same coefficient 
of expansion, a pointer secured to the end of the tube, 
and a scale over which said pointer may move, as set 


forth. (3) Asinuous tube the bends on one side of 
which have a greater radius of curvature than those 
on the other, in combination with a pointer for indi- 
cating, by the deflection of the tube, variations of 
pressure in the same, as set forth. (4) A sinuous tube 
the bends on one side of which have a greater radius 
of curvature than those on the other, in combination 
with a flexible strip secured to the tube at intervals 
on the side of the wide: curves, as herein set forth. 


389,666. Pire Wrencu, B. Reagan, Ouachita.—Filed 
February Vth, 1888. 

Claim. —In pipe- ‘tones, the combination, with a fixed 
jaw formed wi handle and a serra or toothed 
shank, of a block teapab which said shank passes, a 
pawl carried by the block and arranged to engage the 





London. 

—— Pencit Case and Kuire, David (Cyurig) Thomas, 

ndon. 

18,183. INDIA-RUBBER Ho.pers, 8. Pattisson, London. 

18,184. Snear Carriers for HARVESTERS, J.G. Howard, 
London. 

18,185. AUTOMATIC Stampinc Macuine. M. C. Green- 
hill, London. 

18,186. Sauttine off Passace of Fivrps, E. J. Barker, 
London. 


13th December, 1888. 


18,187. Evecrric Generators, M. posted, London. 

18,188. Steamers, W. Worritt, Le 

18,189. Cut Ficurep Worstep PiLe Pasesc, C. Holds- 
worth, Halifax. 

18,190. Cur Ficurep Worstep Pixe Fasric, C. Holds- 
worth, Halifax. 

18,191. Excetsior Biast Furnace Tvyere, J. McCann, 
Cumberland. 

18,192. Luecace L.vetrs, W. J. Thompson, Glasgow. 

18, 193. SECURING BRooM Heaps, G. H. Smith pa B. 
Cooper, Manchester. 

18,194. Envevores, E. Sarjeant, Birmingham. 

18,195. Cuimney Ports, H. Heaton and W. Knight, 
London. 

18,196. Macurvery for Grinprxe, D. Ashton, Sheffield. 

18,197. Weavinc of Leno Spits, R. Briggs-Bury, 
Accrington. 

18,198. Fish Hoox Cases, R. Wheatley and R. Wheat- 
ley, jun., Birmingham. 

18,199. Rotiters for Porrers’ Printinc Macurnes, C. 
Billi m and J. Newton, Longport. 

18,200. Enorne PackINe, J. Moseley “and B. Blund- 
stone, Manchester. 

18,201. Wrinocinc and Manouinc Macuines, H. L. 
Wilson, ifax. 

18,202. ExtinouisHine Fires, &c., 
‘Accrington. 

18,203. PREVENTING Horses from Winp Svuckine, J. 
McKenny, Dublin. 

—o, Sreepy LIGHTING of Fires, &c., A. Procter, 


R, D. Waddell, 


18,206, omnes Macutnes, W. H. Dorman, Stafford. 

18,207. Watcu Protectors, J. Siebenmann, London. 

18, 208. Urixisinc the OverFiow of Beer, J . Hanson, 
London. 

18,209. TextTiLe Fasric Boats, &c., O. E. Hoffman, 
Liverpool. 

— eee of Yarns in Weavina, R. Marsden, 

anc 

18,211. Metauuic ALLoys, G. E. Vaughan.—(L. Weiller, 
France. ) 

18,212. Toy-cun, T. Tomlinson, Dublin. 

18,213. CrrcuLaTion of Water in Borers, J. Daglish 
and J. E. L. Ogden, Wallsend-on-Tyne. 

18,214. AktiriciaL Rerriceration, A. G. Brookes.— 
. W. Wheeler, United States.) 

18,215. SToprine ‘Leaky or Burst Touses, 8. A. John- 
son, London. 

18,216. ExtractinG Seeps from Rarsins, J. Fordham 
and J. Marsh, London. 

18,217. Se.r-actinc Vent Storrer, G. Teideman, 
London. 

18,218. Coatixc Iron or StexeL with Copper, G. Prout 
and D. Murry, London. 

18,219. CLreanino Fish, A. K. Heyneman and R. 
Runeberg, London. 

18,220. Evecrricity Meters, E. Batault, London. 


18,205. ama -MINCING MACHINES, 
G 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


389,605. Door-cueck, EF H. Shaw and J. D. Wixom, 
Clay Centre, Kans, — Filed May 22nd, 1888. 

Claim.—In a door-check, the spring jaws E, adapted 

to be affixed to the wall or floor, in combination with 


383,605 


the stud carried by the door and adapted to 
between the jaws, and the clamping jaws arran; on 
opposite sides of the said stud and adapted to bear on 


A. Bradshaw, 





[389,666 ] 


serrated shank, a handle pivotally connected to the 
block, and a movable jaw also pivotally connected to 
the block, and provided with a projection located so 
that it will be borne upon pA the pivotally-mounted 
handle, substantially as dese: 


389,768. Steam Enorne, E.G. Short, Carthage.— 


December 15th, 1887. 
Claim.- (1) In a steam engine, the combination, with 
a cylinder having a centrally arranged valve seat pro- 
vided with two ports in the same transverse line, and 

a steam port leading therefrom to each end of the 
a linder, of a valve ten two steam and two exhaust 

rts, alterpating one with another, the exhaust ports 
S aving communication with a central opening, and a 


Filed 








valve stem ing through said opening and connec- 
ted to the Gston, substantially as my vemmn Reg (2) Ina 
steam engine, the coubinaiien, with a cylinder havin 
a steam chest and vided with live steam an 
exhaust ports, of a valve sented within said chest, a 
piston reciprocating within the - linder, and a valve 
stem passing from said valve through an opening 
therein and in the valve seat, and having a Midinng 
connection with the piston, substantially as described. 
389,927. Rorary Enorne, J. A. Hurdle and A, W. 
Steiger, New York, N.Y.—Filed ced Tth, 1888, 
Claim.—In a rotating spherical piston composed of 
the three sections F G, the ican of the 
cylindrical grooves through the central section F 
adapted to receive the corresponding head 9, integral 


or connected with the section G, the bead g!. integral 
or connected with the section’ E, bead g* integral 
with the central section F, screw bolts ¢ ¢, Shafts HI, 
and packings  h h2,1 el, and f, the whole formin 

a complete piston, substantially as shown ap 

described. 











ee 


Dec. 28, 1888. 
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THE PARIS EXHIBITION. 


In June, 1883, a few French Members of Parliament, 
among whom were MM. Hervé-Mangon, Liouville, and 
Million, urged M. Hérisson, Minister of Commerce, to 
consider the desirability of holding a National Exhibition 
in Paris in 1885. Public discussions in the Press and 
elsewhere followed, with the result that it was considered 
best to hold a “ Universal” Exhibition in Paris in 1889, 
the centenary of the French Revolution in 1779. M. 
Jules Ferry, who was then President of the Council, 
considered that such an Exhibition would be not alone 
good in itself, but tend to keep peace in Europe. On 
November 8th, 1884, M. Jules Grévy, President of the 
Republic, signed, upon the recommendation of M. 
Rouvier, Minister of Commerce, a decree that a Universal 
Exhibition should be opened in Paris on May 5th, 1889, 
and should be closed on the 31st October in the same 
year, A Deliberative Commission was at the same time 
appointed to consider the best method of carrying out the 
project, and it recommended that other nations should be 
invited to take part in the Exhibition, on the economical 
ground that it celebrated the French centennial of 
industrial freedom. Later on, under the Freycinet 
Ministry, M. Lockroy, Minister of Commerce and 
Industry, asked credits from the Chambers for the 
purpose. The Government resolved to leave the matter 
to private initiation, and that the whole cost of the 
enterprise should not fall upon the State, as in 1878. It 
pronounced, therefore, in favour of a system of organisa- 
tion by the State in alliance with a Guarantee Society, as 
in 1867, which had been found to work well. This 
Society guaranteed the State eighteen million francs 
receipts, and gave certain guarantees in the event of the 
expenses exceeding the amount calculated. The Society 
acted by means of a Board of Control and Finances, 
composed of eight municipal councillors, seventeen 
senators, deputies, and agents of the State, and 
eighteen subscribers to the guarantee fund, each com- 
missioner representing one million francs. This Commis- 
sion enjoys, with the State and Municipal Council, the 
right of being consulted by the Minister of Commerce on 
all questions relating to the financial aspects of the Exhi- 
bition. In short, the State has control of the Exhibition, 
the City of Paris has a voice in the control, and the 
Guarantee Society does not lose sight of its capital. The 
State will be reimbursed to a large extent by the great 
circulation of movey and extra surplus from its indirect 
imposts; the City of Paris will be largely reimbursed by 
increased receipts in octroi duties; and the Guarantee 
Society is safeguarded by the receipts of the Exhibition. 
A law, dated July 6th, 1886, sanctioned this combination, 
and a few days afterwards, on the 28th July, a decree 
regulated the organisation of the services. M. Edward 
Lockroy, Minister of Commerce and Industry, received 
the title of Commissioner-General of the Exhibition; M. 
Alphand that of Director-General of the Works; M. 
Georges Berger that of Director-General of the Exploita- 
tion, and M. Grison Director-General of the Finances; 
M. Bartet was appointed engineer-in-chief, MM. Con- 
tamin, J. Charton, and Perron have control of the metallic 
constructions, MM. Bouvard, Duturt, and Formigé are 
the architects of the Exhibition, and MM. Laforcade 
and Lion have charge of the gardens and plantations. A 
ministerial order, dated August 26th, 1886, appointed a 
Consultative Committee of 300 persons, under the title of 
the Grand Council of the Universal Exhibition of 1889, 
and this was subdivided into twenty-two consulting com- 
mittees to watch over various departments of the works. 
Foreign committees, established at the request of the 
French Government, were each invited to be represented 
by a delegate charged to deal with questions interesting 
to the nation he represented. The Minister and the Com- 
missioner-General do not correspond directly with foreign 
exhibitors. 

The foregoing particulars are abridged from an excellent 
little weekly periodical, published in Paris, under the 
title of Les Merveilles del Exposition. It does not say why 
the Exhibition is called “* Universal,” and we cannot see 
what can be exhibited therein to justify the somewhat 
theatrical title, meteoric stones being about the only 
things it can place on view derived from sources outside 
this terrestrial globe, the right of astronomical photo- 
graphs to give support to the title being a little dubious ; 
at all events, not a ten-billionth part of the universe will 
be represented at the Exhibition. 

The British Government would take no official part in the 
Paris Exhibition because of the existence of differences of 
opinion about the event it is established to celebrate. A 
Mansion House Committee was accordingly formed to 
attend to the interests of exhibitors from this country ; 
of this Committee, the Lord Mayor of London, the Right 
Hon. James Whitehead, was appointed honorary presi- 
dent, and the late Lord Mayor, Sir Polydore de Keyser, 
executive president; the latter is also chairman and 
treasurer of the Council; the vice-chairman is Lord 
Brassey, and the two secretaries are Mr. H. Trueman 
Wood, Commissioner Delegate, and Mr. W. J. Soulsby. 
This Committee was formed with the consent of the 
Government and af the request of the French Ambassa- 
dor in London. The policy of the Committee has been to 
secure the assistance as exhibitors of a select number of 
firms of high standing, rather than to fill up space with- 
out regard to merit; accordingly, there will be but between 
four and five hundred British exhibitors, a small number 
when compared with those of some other countries parti- 
cipating in the Exhibition. 

A part of the undertaking likely to be exceedingly 
popular is a Retrospective Exhibition of Work and An- 
thropological Sciences, with examples of the dwellings 
and works of man in the ages of stone, bronze, and iron, 
down to the present time ; a model telescope of Galileo 
will be exhibited alongside some gigantic telescopes of 
modern times; and the first steam engine of Stephenson 
will be compared with some of the finest of recent date. 
The representations of the cave and other dwellings of 
prehistoric man will be placed along the Quai d’Orsay. 





The Paris Exhibition of 1889 will occupy much more 
space than any of its predecessors; the buildings and 
gardens will cover an area of more than 291,000 metres ; 
the expenses are estimated at 43 millions of francs, of 
which 18 millions are furnished by the Guarantee Society, 
17 millions by the State, and 8 millions by the city of 
Paris. 

The ground plan of the whole Exhibition published 
herewith will make clear the general arrangement. The 
portions devoted to exhibits from Great Britain are repre- 
sented by the darkest areas. The Exhibition is divided 
into three great parts. One part, bounded on the north 
by the Trocadero, is on the north bank of the Seine, and 
devoted chietly to exhibits relating to horticulture 
and arboriculture; it is connected with the chief part of 
the Exhibition in the Champ de Mars by the Pont de 
Jena, and the main thoroughfare passes under the centre 
of the Eiffel Tower—the positions of the four feet of 
which are represented in the map. The British Fine Art 
Section will be at or near A, its exact position not having 
yet been finally decided by the French authorities. At 
one time it was doubtful whether Britain would be repre- 
sented in the fine arts, in consequence of want of funds. 
The pictures, as a rule, have to be borrowed from owners, 
they have to be packed with exceeding care, and insured ; 
altogether the matter is expensive, a fund of about £3000 
being,required to do it properly. Sir Frederick Leighton 
aud others are interesting themselves in the matter, and 
there is now no doubt there will be a British Fine 
Art Section. The shell of the fine arts palace is nearly 
finished. 

B represents the 7500 square feet allotted to the British 
section of the Palace of Liberal Arts, which include appli- 
ances for instruction, printing and books, painting and 
drawing, photographs and photographic apparatus, musical 
instruments, exhibits relating to medicine and surgery, 
instruments of precision, maps and geographical apparatus. 
The modern exhibits will, for the most part, be in the 
galleries, and the floor will be devoted chiefly to the retro- 
spective exhibition, illustrating the progress of industry 
in all ages. In this court Walery and Van der Weyde, 
of London, will chiefly perhaps represent British photo- 
graphic portraiture, and beyond doubt do it worthily ; the 
former is going to much expense in the matter. It is 
noteworthy that the two aforementioned British repre- 
sentatives of this branch of art are both foreigners, 

The principal British court, 54,000 square feet, is at C, 
in the Palace of Industrial Products ; this court will con- 
tain exhibits of manufactured goods of all classes except 
machinery in motion and exhibits connected with agri- 
culture and food. A portion of the space in this British 
section has been allotted to New Zealand and Victoria; 
outside the palace, and close at hand, will be an exhibition 
of Cape diamonds in a special pavilion. This British 
section is in a satisfactorily good position, next door to the 
Belgian court, near the main entrance to the palace, and 
the chief thoroughfares of the principal courts. The Bri- 
tish court will be strong in pottery, glass, guns, stoves and 
lamps, carpets, floorcloths, cutlery, ornamental ironwork ; 
gold and silversmiths’ work too will be well represented. 
There will be a large show of goods coni:ected with water- 
proofing, the applications for space for which have been 
enormous ; one wan alone wanted about half the whole 
court. Rylands, of Manchester, will have a specially large 
exhibit of textile fabrics. The York-street Flax Spinning 
Company, of Belfast, will exhibit on an eatensive scale. 
Only half as much space as at the previous Exhibition in 
Paris bas been allotted to Great Britain, and has proved 
not half enough adequately to meet the demand ; nearly 
all of it has already been divided out among intending 
exhibitors; the smallest demand has been in the agri- 
cultural and food departments. 

D is the British part of the machinery hall, and covers 
42,000 square feet. The steam power in every case is 
provided by the executive of the Exhibition, and in each 
nation it has arranged with some engine makers in that 
country to put in the engines and boilers. In our own 
case the contractors for the steam power are Messrs. 
Davey, Paxman, and Co., of Colchester, who will erect two 
engines. In addition to supplying the power for driving 
the machinery, the same firm will probably supply a large 
portion of the power for the electric lighting part of the 
Exhibition and grounds. Babcock and Wilcox will lend 
boilers for the supply of steam. The whole of the boilers 
will be arranged in boiler houses along the southern end 
of the Champ de Mars, facing Ecole Militaire. The 
electric lighting of the Exhibition is in the hands of a 
syndicate in Paris, and every person entering the Exhibi- 
tion after six o’clock will have to pay two francs instead 
of one; the extra franc will go to the syndicate, and be 
divided pro rata among those who send their lighting appa- 
ratus there. In this matter Messrs. Crompton and Co. and 
the Brush Company will exhibit; the first-named firm 
will light the whole of the British section of the ma- 
chinery hall. M. Fontaine is the chairman of the electric 
lighting syndicate. The largest exhibitors of English 
machinery will be Messrs. Greenwood ahd Batley, of 
Leeds, who will send one of a number of gun lathes 
ordered for the Creusot works; probably a large 
gun casting from the works will be sent, and turned 
now and then in the course of each day. There will bea 
fair exhibit of machine tools from this country. The next 
best exhibit from Britain will consist of weaving ma- 
chinery, but no spinning machinery. There will be fine 
exhibits of models of ships, nearly every one of the largest 
shipowners in the North having arranged to send speci- 
mens. Six or eight locomotives from this country will 
be exhibited by various railway companies and makers. 
The Mansion House Committee will have an English staff 
at the Exhibition to receive and unpack and repack goods, 
and this staff will have threesteam cranes. In these respects, 
British exhibitors will be better off than some of those 
other countries outside France which have courts at the 
Exhibition. 

The British railway plant will be exhibited somewhere 
near E. The French authorities decide upon the positions 
of the various locomotives from all countries, and the 


railway engines will not be grouped according to their 
nationality. 

At F F, 24,000 square feet, will be exhibits connected 
with British agriculture, including also some from Vic- 
toria, New Zealand, and Cape Colony. A working bakery 
by Messrs. Joseph Baker and Sons, of City-road, London, 
is likely to prove an attractive exhibit in this section. 

At K will be a model flour mill by Messrs, Robinson, of 
Oldham; it has 1100 square feet allotted to it. At Misa 
model dairy. G, 16,000 square feet, is devoted to food 
products. I is an Indian Pavilion covering 1300 square 
feet, and J a Ceylon Tea House, covering 1300 square 
feet. The offices of the British Section are at L, and at 
H is the area devoted to British horticulture. 

Amongst refreshment rooms in the Champ de Mars 
Palace will be one by Messrs. Spiers and Pond. There 
will be four restaurants of the Parisian Duval Company 
in different parts of the Exhibition. Many nations will 
be represented in the matter of restaurants; one of them 
will be of the Russian type, with a great organ. 

In that part of the Exhibition which covers the Espla- 
nade des Invalides are many scattered buildings; one of 
them is for miscellaneous exhibits, and some of the others 
for exhibits by the French naval and military authorities ; 
others are for exhibits from the French colonies. Places 
are being built in the Seine for floating exhibits of boats 
and ships; some English steam launches are expected to 
be there. 

At one time the plan was under consideration of con- 
necting the Champ de Mars and the Esplanade des Inva- 
lides with a railway denoted by the dotted line R R. 
Unfortunately for the public, this idea has been aban- 
doned, and they will have to go an immense way round 
by the route marked W Y; this length, however, will be 
traversed by a railway, which will carry passengers for a 
small fee. 

Messrs. Clowes, of Southwark, have the concession for 
printing the catalogue of the British section. 

The English and French railway companies have not 
yet settled what extra facilities they will give for convey- 
ing goods to and from the Paris Exhibition, but probably 
they will combine to take them at present rates, but to 
bring them back at half price if unsold ; this means a 
reduction of 25 per cent. Some of the great French 
Transatlantic and Mediterranean steamship companies 
will carry exhibits to and from France at half ordinary 
rates, 

Plan II. represents part of the Palace of the Champ de 
Mars, which plan we copy from the Bulletin Officied of 
the Exhibition. The shaded upper part represents a 
portion of the great machine gallery. The galleries 
numbered 41 will be devoted to exhibits connected with 
the working of mines; 47, to leather and skins; 45, 
chemical products ; 43, hunting and fishing appliances ; 
42, forestry appliances; 44, agricultural products, not 
alimentary ; 46, bleaching and colouring; 31, linen; 
39, encampmentappliances ; 38,arms, portable ; 35, hosiery, 
and dress accessories ; 33, silks ; 34, lace and lace making ; 
36, dresses for the two sexes ; 40, toys; 37, jewellery. 
Returning to the upper portion of Plan IL. gallery 27 is 
devoted to heating appliances ; 25, bronzes and artistic 
castings ; 26, clocks and other time-keeping instruments ; 
29, ornamental leather work ; 28, perfumery ; 22, wall 
papers ; 18, decoration and upholstery ; 21, upholstery 
and tapestry ; 17, these three galleries are devoted to 
furniture ; 20, two galleries will contain specimens of 
ceramic art; 19, crystal and glass work ; 24, goldsmith’s 
work ; 23, cutlery ; 20, mosaics. The pavilions of various 
Oriental nations will border this hall of miscellaneous 
exhibits, on that side of it nearest the Avenue de Suffren. 
The central portion of the lower part of the plan repre- 
sents the area allotted to groups III, 1V., and V., and to 
Class 60, group VI. It will be noticed that the French 
have awarded themselves about as much space as to all 
the other nations of the earth put together, but as much 
the same thing takes place in English Exhibitions, there 
is little scope for literary dilatation upon the point. 

The great machinery hall of the Exhibition was described 
in these pages a long time ago; the important partsof it are 
now finished, and French artists are now engaged in 
decorating the unglazed portions of the roof with elegant 
paintings and armorial bearings. This hall is 1390ft. long 
and 492ft. wide. The other great structure interesting 
from an engineering point of view is, of course, the Eiffel 
Tower, of which we shall have more to say hereafter. 

By a ministerial order of August 2nd, 1887, an Inter- 
national Congress of Photographers will be held in Paris 
in connection with the Exhibition, and by a resolution 
dated July 16th, 1888, of the Minister of Commerce and 
Industry, Director-General of the Exhibition, a Commit- 
tee of Organisation was nominated to make the necessary 
arrangements. That Committee includes the names of 
some men of great celebrity, including that of M. Edmond 
Becquerel, the chief pioneer and discoverer in relation to 
photography in natural colours; no great progress has been 
made inthis research since his experiments of half a genera- 
tion back ; to this day such pictures cannot be fixed,and are 
slowly destroyed by light. MM. Paul and Prosper Henry, of 
Paris, who have done such good work in stellar photo- 
graphy, are among the members of the Committee, and its 
president is Dr. Janssen, director of the Astronomical 
Observatory at Meudon, who discovered in India how to 
photograph the red flames of the sun without an eclipse. 
M. Davanne, Vice-President of the French Photographic 
Society, is one of the most active members of the Com- 
mittee. The Congress is expected to be held at some 
period between July 15th and August 15th, 1889. 
Various honorary members of the Congress will be 
appointed, and among those who will be invited to occupy 
that position are Mr. James Glaisher, President of 





| the Photographic Society; Captain W. Abney; Mr. 
| Common, who photographed the great nebula in Orion; 
Dr. William Huggins; Mr. M. Carey Lea, of Phila- 
| delphia; Dr. Vogel, of Berlin; and Dr. Eder, of Vienna. 
| The subjects to be considered by the Congress, so far as 
yet decided, are:—(1) Relative units of light; photo- 
metry. (2) Lenses; the best mode of determining their 
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focal lengths; proportions between the apertures of 
diaphragms and the foci of lenses. (3) Unity in the 
expression of formule of solutions used in photography. 
(4) Unity in the dimensions of the screws of lens flanges. 
(5) Unity in the names of photographic processes. (6) 
Measures to be proposed to various Governments to 
facilitate the passage through Customs-houses uf photo- 
graphic surfaces sensitive to light. (7) The application 
to photographs of the same copyright privileges that are 
granted to works of art. The present intention is that 
any amateur or professional photographer who presents 
his card shall be welcome to attend the meetings of the 
Congress, and to take part in the discussions. 

The Paris Exhibition will be practically a bonded ware- 
house; goods exhibited therein and not sold will not be 
liable to duty. By a special British Order in Council, 
those who exhibit any inventions at the Paris Exhibition 
do not lose the right to patent them afterwards in this 
country. In France tobacco and its manufacture are 
Government monopolies; the cigars are not usually 
particularly nice, and hitherto foreigu cigars have been 
obtainable only at two places in Paris; they will, how- 
ever, not alone be permitted to be sold at the Exhibition, 
but throughout France, due precautions being taken that 
the revenue does not suffer thereby. At present, second 
and third-class passengers are usually taken at snail’s 
pace throughout France; but it has been announced in the 
Chamber of Deputies that when the Exhibition opens the 
speed of trains will be generally accelerated throughout 
the whole nation. This announcement was received with 
cries of “ 7rés bien.” 








LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents. } 


KINGSTON PUMPING ENGINES. 


Sir,—With reference to the letter of “‘ W. A. T.,” will you 
allow us to point out that the statement to which he takes excep- 
tion, viz., that the Willans engines use less steam per ton of sewage 
raised than wouid be used by any ordinary combination of slow- 
running engines and reciprocating pumps, was expressly limited, 
by the context, in your article, to the case of non-condensing engines 
of small size. ‘‘W. A. T.” says, ‘‘take Mr. Willans’ own figures, 
viz., 19°11lb. of water per indicated horse-power. Surely a 
modern triple-expansion condensing engine will work on much less 
than this.” Doubtless, but so will the Willans engine when con- 
densing, and there is no reason to suppose that it will not show to 
as much advantage condensing as non-condensing. But the claim 
is not made because the intended condensing trials have not yet 
been carried out, although in some preliminary condensing tests 
excellent results have been obtained. Comparison between con- 
densing and non-condensing engines is, of course, improper. 

As regards trials of the three-tandem compound engine, which 
is of wholly different design from the central-valve engine, and can 
scarcely now ve described as the ordinary Willans engine ; the 
most trustworthy trial which has been made is one which took 
place at Portsmouth Dockyard some years since. The pressure 
was exceedingly low, only 60lb.—much too low for a compound 
engine. The tigures were not, of course, published, but we under- 
stood that the water evaporated was 33 1b. per indicated horse- 
power per hour condensing and 38 |b. non-condensing. At that 
time the figures were considered extremely good—for the pressure 
—but they, of course, bear no comparison with what is obtained 
from the central-valve engines now. 

In your article you say, in speaking of engines in which there is 
an unduly large range of temperature, or in which the changes of 
temperature are slow, owing to the small number of strokes per 
minute: ‘‘In such engines a part of the loss from these causes 
may, Mr. Willans thinks, be recovered by judicious steam jacketting; 
but even this is questionable.” Perhaps you will allow us to say 
that Mr. Willans does not think that any doubt exists as to the 
advantage of jackets in slow-speed engines. 

Thames Ditton, H. Farmer, Secretary. 

December 22n 1]. (Pro Willans and Robinson, Limited.) 





THE NEW SOUTH WALES LOCOMOTIVE QUESTION. 


Sir,—The silence of “Colonial” in reference to previous com- 
ments that have appeared in your columns on various points in the 
letter with which he introduced this subject is, no doubt, judicious 
on his part, although it amounts practically to his allowing the case 
against him to go by default. That being so, one might very well 
let the matter pass, in so far, at all events, as “ Colonial” and 
his arguments are concerned. 

The revival of the subject by “Colonial” presents, however, 
an occasion—even apart trom what is due to Mr. Scott, on the 
one hand, and the locomotive manufacturers in this country 
on the other--for laying before your readers several points of 
interest and importance in connection with this much debated 
question of English and American locomotives in the Australian 
Colonies, as throwing light upon the manner in which these matters 
are manipulated at the Antipodes. It is true that ‘‘Colonial ” 
disclaims the intention of ‘‘raising any question,” as he puts it, 
‘‘ relating to the superiority or otherwise of English versus American 
locomotives.” Yet the fact remains, that that element was, as 
you pointed out in your article, really at the bottom of the attack 
made on Mr. Scott and the engines he specified, as responsible 
head of the New South Wales locomotive department. 

“Colonial” tries bard to limit the question to the merits of the 
two engines that were put through the pretence of a “‘trial” ona 
portion of railway specially limited in length by the advocates of 
the American engine. But unless “Colonial” is only very par- 
tially informed on the question he has taken in hand—‘‘ somewhat 
unwisely,” as Iagree with him in thinking, for the cause of American 
locomotives, at all events--he must know that the performance of 
these two engines was, after all, but a secondary incident in the 
much larger question touching the placing of the order for 
the forty (odd) locomotives for which tenders had been invited 
in this and other countries by the predecessors of the Govern- 
ment, the final settlement of which retiected so little credit on the 
Government. 

In dealing with this matter my desire is, and will be through- 
out, to avoid, so far as the essentials of the case allow of it, all 
that is purely personal in the question, and to treat it in the 
judicial and unbiassed spirit which its importance demands, and 
its inherent merits undoubtedly admit of. But to enable your 
readers to form their own conclusions as to the extent to which 
not alone political interests, but even ministerial bias and 
personal predilections influenced —unconsciously, it may have been, 
even by the parties most nearly concerned—the settlement of the 
question, it is only right, in view of ‘ Colonial’s” letters, to state, 
in the ag ww that prior to Mr. Midelton’s being called in by the 
in by the Minister for Works to give an opinion on the recommen- 
dations of the locomotive engineer, Mr. Midelton had been in a posi- 
tion subordinate to Mr. Scott in the locomotive branch, from which 
position he had been transferred to the Sydney tramways, only 
shortly before he was summoned by the Minister to advise in the 
matter—the Minister himself having been then buta few weeks in 
office. Secondly, that the Minister who in these circumstances called 
in Mr, Midelton to advise, had himself, when in office a few years 





previously, been ‘instrumental ”—as he states in the published 
papers—“ inintroducing to the department ” one of the two makes 
of American locomotives recommended for repetition by Mr, 
Midelton in lieu of the engines specified by Mr. Scott. 
Thirdly, that the other American locomotives recoramended for 
repetition by Mr. Midelton, in lieu of the so-called Vulcan engines 
specified by Mr. Scott, had been supplied by the same American 
firm that supplied the other engines, and were substantially of 
their pattern, although having been modified in a few minor details, 
as, for instance, in having solid bushed connecting rods and single 
slide bars, they were claimed by Mr. Midelton as his design, and 
published to the world as the ‘‘ Midelton engine.” 

In connection with this part of the case, it is deserving of note 
that in both instances these American engines were supplied with- 
out competition, the price paid by the Department being, as the 
papers show, respectively £2900 and £2600 each delivered f.o.b. 
in New York. ‘To these handsome prices must be added at least 
£400 per engine for freight, delivery, and erection in Sydney, 
making a total of £3300 and £3000 each respectively, while engines 
of equal, if not of greater power than the so-called Midelton engines, 
and of more substantial construction, and made, in accordance 
with specification, of more costly material for the tire-boxes, tubes, 
&c., than the American engines, were being supplied from this 
country in steam on the railway at Sydney, and subject to a trial 
mileage of 2000 miles, at prices not exceeding, as I am assured on 
indisputable authority, from £2500 to £2750 per engine. 

In view of these facts, it is manifestly absurd of ‘‘ Colonial” to 
suggest that the merits of the question with which, in its later 
phases, the names of Messrs. Scott and Midelton have been some- 
what prominently associated, wasapproached ina dispassionate spirit, 
or discussed and settled on its merits. Butif anything further were 
required to show the spirit in which the matter was conducted by 
those in official capacity, it will be found in the complaint made by 
Mr. Scott in the following paragraph from a minute addressed by him 
to tke Minister for Works, under date of May 12th, 1887, which 
you will perhaps allow me to quote in extenso. Mr. Scott says :— 
‘In referring to the minute of the Hon. the Minister for Works, 
and his decision respecting the additional locomotives required by 
the department, and the strictures on my recommendations made 
by the superintendent of tramway rolling-stock, which have been 
accepted and endorsed by the Minister, 1 would respectfully point 
out that the perusal of such has given me no small degree of pain, 
as the action taken practically implies a want of confidence in my 
ability to fulfil the important duties devolving upon me as loco- 
motive engineer of the New South Wales railways. Without 
any desire to enter into a controversy with the gentleman’s 
opinions, which appear to have guided the Minister in his action on 
this occasion, or even to refer to any of the circumstances of the 

ast which led to that gentleman’s services being severed from the 

Railway Department of the Colony, I respectfully submit that, in 
justice to myself, considering my past career in the department for 
over thirty-one years, coupled with the fact that the honourable 
position I now hold has been attained by untiring energy and 
ability displayed while tilling subordinate positions to my present 
one, it would have been only an act of justice if, before such docu- 
ments had been made public, the Minister had submitted such to me 
and requested that I would reply to them.” 

Unwarrantable as the treatment to which Mr. Scott was 
subjected appears from the foregoing paragraph to have been, 
the treatment brought to light in the succeeding paragraph 
in Mr. Scott’s minute is even more astonishing still. It runs 
as follows:—‘‘The first intimation I had concerning this 
matter was from the columns of the public press; and con- 
sidering the Minister's action, without reference in any form to 
me, it forces the conclusion that any explanation I may offer will 
not in any way have the effect of altering his decision. Still, I 
trust I shall not be considered as exceeding my duty in explaining 
such action, even now that the question has been decided.” 

Having now, as I think, sufficiently indicated the spirit in which 
a question of such importance for the well-being of the Railway 
Department of the Colony was approached by those in authority, 
I shall proceed to deal with the more important details of the 
subject, but must defer doing so for a subsequent letter. 

December 17th. JUSTICIA, 





FORCED DRAUGHT. 

Str,—Nothing is so deceptive as figures, except, perhaps, facts ; 
and therefore I am not of those who think that Messrs. George 
Smith and Sons’ letter to Mr. Howden contains proof that Mr. 
Howden’s apparatus can be depended on to save 224 per cent. of 
fuel. The steamers A and B are not similar, they were not even 
designed by the same hand, and it is not unlikely that Mr. Howden 
is claiming some of the credit properly belonging to the naval 
architect. Engineers have a way of assuming the credit for suc- 
cesses, and evading the blame for failures at the expense of the 
generally modest individual who is responsible for the form of the 
hull ; and we do not know for certain that Mr. Howden is quite 
devoid of any inclination to magnify his office. 

Steamers intended to be similar sometimes show astonishing 
variations in their performances. Witness the following table, 
which records with impartial accuracy tne average speed for twelve 
months and the consumption of fuel per mile of a fleet of steamers 
all built from one specification. The fuel comprises everything 
burned on board, not only while the vessels were at sea, but also 
for raising steam and banking fires in harbour, for the donkey 
boiler, the cooking ranges, and even the cabin stoves. 

Obviously, this minimises the difference between the best and 
worst performers, as the fuel used for purposes other than steaming 
at sea would be practically the same in all. Everything was tried 
to equalise the performances, engineers and firemen were changed, 
propellers shifted, preminms offered for economy and so on, the 
net result being as under. 
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Now, between the steamers N and S there is a much greater 
disparity than between Mr. Howden’s A and B. If the speed of S 
had been increased to that of N there is no doubt the consumption 
of fuel would have been raised to over 4001b. per mle, or fully 
50 per cent. above the consumption of N. Consider also the 
variations that sometimes occur in successive voyages of the same 
vessel, For example the following has been kindly supplied me by 
a shipowning friend :— 

Total Consumption on a Voyage from London to Calcutta. 


| Tons, 
E, voyage 17. 1527 
ai ee 


ons, Tons. 
Steamer C, voyage9 1874 | D, voyage16 1545 
e o » 10 1463 | ,, » 17) 1257 


Difference.. .. 41l | 288 214 
Percent. .. .. 28 J ee lt 16 


| 








How are these differences to be accounted for! Not by weather; 





for, curiously enough, the economy is greatest when the weather 
is least favourable; not by the state of the bottoms, as the ships 
were always docked before starting ; not by inventions of any sort, 
for none were fitted ; and not by difference in speed, for it was 
kept practically uniform, Variations in the quality of fuel there 
might be, or in the capabilities of the firemen, and so also might 
such things be in the case of Messrs, Smith’s steamers, 

Another example of inexplicable difference of performance may, 
perhaps, be enough for the patience of your readers. ‘Two sister 
vessels were refitted, one with boilers only, the other with engines 
and boilers—the pressure of steam being alike in both, The results 
of a voyage to Bombay were :— 


Ratio of 

Speed, Consumption. consumption. 
SteamerF  .. .. 868 .. 540 tons oes a 
get eee, ei: 


I think I have quoted enough to show how extremely difficult it 
is to derive any instruction from the records of steamship perform- 
ance, 

The hulls of A and Bare not identical. What about the engines ? 
Are those in B good enough to take as a standard, or are they only 
middling, as triple expansion engines go? What about the cover- 
ing of boilers, steam pipes, and cylinders, to prevent radiation ! 
Has the City of Venice any advantage in this respect ? 

But, after all, why should Mr. Howden trouble himself to answer 
these questions! Has he not convinced Messrs, Smith and Sons, 
and procured more orders from them! What need of further 
witnesses / DipyMus, 

December 24th. 





ENERGY, 

Sir,—Will you allow me to point out that the first four lines of 
the fourteen lines that ‘‘Amicus” published in your issue of the 
7th as from Newton, and which he now tells us are from page 2 
of the “ Principia,” are, as a matter of fact, no true translation of 
the Latin of that book. 

Newton wrote:—‘‘ Hwc—vis insita—semper proportionalis est 
suo corpori, neque differt quicquam ab inertia mass, nisi in 
modo concipiendi. Per inertiam materiw sit ut corpus omne de 
statu suo vel quiescendi vel movendi difficulter deterbetur. Unde 
etiam vis insita nomine significantissimo vis inerti dici possit.”— 
‘* Principia,” 3rd Edn. , 1726. 

Thorp translates :—‘‘ This—innate forece—is always proportional 
to the body itself, and differs nothing from the inactivity of the 
mass, but in the manner of conceiving it. From the inert nature 
of matter it is that a body is with difficulty disturbed from its 
state of rest or motion. 
a most significant name be called vis inertiv.” 

‘* Amicus” must have had Thorp before him when he wrote, for 
he follows him word for word, except in the first three sentences, 
These ‘‘ Amicus” condenses into two as follows :-—‘‘ A body, from 
the inactivity of matter, is not without difficulty put out of its state 
of rest or motion. Upon which account this vis ensite may by a most 
significant name be called vis tnertiv’”’—and then ‘‘ Amicus” gra- 
tuitously adds—‘‘ or force of inertia.” 

Even if the imperfection of sense produced by the condensing of 
three sentences into two be pardoned as a mere blunder, what 
punishment should fall upon the man who gratuitously adds 
thereto, as if it were Newton's, the mongrel phrase that Mr. Dewar 
misused so grotesquely, and that Mr. Cherry and myself protested 
against so frequently! To publish as a quotation that which is 
not a quotation at all seems to me so strange a proceeding that I 
beg thus to call your attention to it. Wa. Muir, 

5, Angel-place, Edmonton, December 22nd. 





THE AGE OF DRAUGHTSMEN, 


Srr, —Your readersare accustomed, in perusing the advertisements 
in your columns for employés, to see ‘‘state age and salary,” Xc., 
and it is evident that this is, asa rule, done to secure someone 
young and cheap. Now, it occurs to me, asa man of about forty 
years’ experience in the engineering world in all departments, that 
this is not always the wiser plan to adopt. 1 have come in contact 
with men of mature age in the shops, and also the drawing-office, 
who, by their greater experience, are far more profitable to an 
employer than the cheap man, who in many cases has only just 
obtained possession of his indentures, and had perhaps no 
experience whatever, but who, from the fact of his being young 
and cheap, is more successful in the struggle for place. I know 
at the present time, a few good draughtsmen, with all the 
practice of the works, inside and outdoors, men used to the control 
and direction of workmen, qualified for positions of trust and 
responsibility, but who are debarred from getting employment 
simply because they are not young and cheap, yet at the same time 
are able to take charge of works and do twice as much work in the 
drawing-oftice. A. BARRETT, 

102, St. George’s-road, Southwark, 

December 19th, 








ENGINEERING StupENts’ CLUB.—At a meeting of the Engineer- 
ing Students’ Club, held on Wednesday evening, December 19th, 
at the Durham College of Science, Newcastle-on-Tyne, Mr. J. H. 
Barker read a paper on “The Race to Edinburgh,” being an 
account of the racing done between the rival companies last sum- 
mer. Commencing with a short description of the roads on the 
two routes, the lecturer showed that while the West Coast route 
was 400} miles in length, the East Coast was 393 miles; the gra- 
dients of the former also being more severe ; but this item in 
favour of the East Coast was counterbalanced by the heavier loads 
the latter had to carry, for while the West Coast trains only con- 
sisted of a total of four eight-wheel coaches, and weighed 80 tons, 
those of the East Coast consisted of from seven to nine six-wheel 
coaches—a train of seven of these coaches weighing 1004 tons. 
The average speeds, excluding stoppages, was given as 
57°7 miles per hour for the East Coast, and 56°11 for the 
West, the fastest speeds recorded being 76°6 miles per hour 
for the former, and 74 for the latter. A gradient of about nine 
miles, averaging 1 in 80, on the Caledonian, was the worst the 
West Coast had to contend with, and eight miles of 1 in 200, the 
most severe on the East Coast. The lecturer showed that the 
East Coast had the best of the struggle, and mentioned that on the 
last day, August 3lst, their engines beat the record, doing the 
whole journey in 7h, 26 min. 45 sec., arriving 33} min. before time. 
The locomotives employed on the East Coast were Mr. Patrick 
Stirling’s 8ft. single driving wheels, with outside cylinders 18in. 
by 28in. stroke, the heating surface being 1045 square feet, and total 
weight 40 tons ; Tennant’s express type, driving wheels being 7ft. 2in. 
coupled, cylinders being 18in. by 24in. stroke, heating surface 
1250 square feet, and 42 tons 8 ewt. in weight. The compounds 
employed were four-wheel coupled, 6ft. 8in. diameter, cylinders 
being 18in. and 26in. by 24in, stroke, with 1323 square feet heating 
surface. These engines weighed 43 tons 6cwt., and did their 
work most admirably throughout. The West Coast locomotives 
were: Ramsbottom’s Lady of the Lake class, having pon. driving 
wheels 7ft. 7in., cylinders being 17in. by 24in. stroke, and weighing 
27 tons; Mr. Drummond’s 7ft. single driving wheels, 18in. by 26in. 
cylinders, and weighing 42 tons; also an engine 6ft, 8in., four- 
wheeled coupled, buiit this year. Mr. Webb’s compounds were 
not used. The racing was mutually discontinued on August 31st 
it being generally acknowledged that the above results could 
only be Sotained. by our present locomotives under the most 
favourable conditions of weather. One fact too clearly demon- 
strated by the racing is that the locomotive of to-day is 

ractically what it was twenty-five years ago, Mr. Ramsbottom’s 
Waray of that date having taken part in the racing. 


Upon which account the vis insita may by - 
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SOUTHBY AND BLYTH’S ICE-MAKING densed vapour to be ejected would be so small in quantity that 
MACHINE. it would not be forced through the exit valve. To prevent this 
; i loss of heat of the compressed vapour and its consequent con- 
THE ice-making machine illustrated by the above engraving | densation into water in the cylinder, Messrs. Southby and 
is of a novel and ingenious character. It is of the vacuum type, | Blyth heat the cylinder to a temperature above that at which 
but new and simple in design. The vessel for the water to be | the vapour will condense, and in this way the compressed vapour 
frozen is not shown, but it may be of any desired form, and is | can be almost entirely forced through the exit valve into the 
connected to the case B, or lower part of the cylinder A, by | condenser F, enclosing the cylinder of the little air pump. 
ordinary pipe connections. In the engraving, Figs. 1, 2,3, 5, There it is condensed into water, and from it is drawn and 
6, and 7, A is the cylinder of the large or vapour pump, B the ejected into the air by the air pump, together with any air that 
chest containing the crank and counterpoised fly-wheel which may have found ingress into the machine. It will be seen from 
works the vapour pump pistons in cylinder A, Z the shaft pass- | this description that the two points of this invention which 
ing through the stuffing box into the chamber B, E the exit cause its success, and without which little or no ice would be 
valve chest, S, passage from exit valve chest to condenser F, | made. are (1) The use of two pumps, one a small one to relieve 
through G the ejector pump, X an excentric which works the | the whole of the machine of the pressure of the atmosphere, the 
ejector pump G, H a screw and handle to work the large valve | other a very much larger one to compress the vapour arising 
when starting a vacuum. The single-action vapour pump with | from water contained in a vessel in connection with the 
piston in the cylinder A—which is worked by the crank and | machine, and so to force it into a condenser; (2) the heating of 
tiy-wheel contained in B, driven by a pulley on the shaft Z, | this larger cylinder, so that the compressed vapour may not 
through a stuffing box—draws the vapour from the ice box | condense in the cylinder. 
through a valve V in the piston, and delivers the compressed As to the power required for driving with so rarefied a fluid as 
vapour—which is prevented from condensation by the warmth | the vapour uf water at low temperatures, the pressure on the 
of the cylinder heated by the steam jacket A)—through theexit | piston is of course very small. The initial pressure of the 
valve chest E into the condenser F, where it is condensed to | vapouras it rises from the water at a freezing temperature being 
water and ejected, together with any air that may have leaked | 0°18din., or, say 0°15in. in the cylinder, and the final pressure 
into the machine, by the pump G worked by the excentric X. | that will cause it to condense on a condenser cooled by water 
The drawing off of the vapour from the ice box causes the water | passing away at 100 deg. would be 2in., which would give an 
to evaporate rapidly until it has given off all its latent heat, | average pressure of about one-sixth of a pound on the piston. 
when it turns to ice, but before the heat of the water is drawn | With so small a maximum pressure very light piston rings are 
off, all the air must be exhausted out of both the machine and | all that are necessary, so that with a well lubricated piston the 
the water, and to do this with the large pump would require | friction is very small indeed, and tests of the power used show 
enormously more power than to drive off and compress the | this, we are informed, to be very small, and remarkably so for 
vapour which arises from the water in the ice box, but by screw- | small machines, and there is, of course, no other expense, as 
ing down the hand nut H, Fig. 1, the position of the vibrating it is free from all expense for chemicals. 
arms N is altered, so that the lever L, by means of the finger D | Some minor details conduce to the success of the machine, 
at its upper end, prevents the valve V from taking its seat for | more especially as regards starting it. When starting the 
any desired portion of the first part of the delivery stroke of the | machine air at a comparatively high pressure has to be dealt 
piston P in the cylinder A, allowing the air thereby to return | with, occasioning an adverse pressure on the piston of, say, 74 lb., 
to the cylinder and the chest B, thus reducing and regulating, | or some forty-five times that of the working pressure. Then 
as may be desired, the power required in getting up the vacuum. | the air, being non-condensible, will not disappear on com- 
The air pump C and condenser F, seen in Figs. 1, 2, and 3 | pression in the condenser, as is almost the case with water 


The vapour pipe S, Fig. 2, enters the condenser at M, Fig. 4, | bye-pass valve, opening a communication between the twosides of 
and the vapour thus enters the tubes T, which are surrounded | the piston, and capable of being closed at any point of the stroke, 
by water. The vapour enters the pump by holes H,and pumped | so that when starting this valve is kept open all but, say, for 


| 
away by the two pistons of the air pump. The pump we do not | oth at the end of the stroke, and is closed at earlier points of | 


describe at length, as this particular form has been replaced by | the stroke as a more perfect vacuum is obtained. It is kept 
a simpler one. The action of the machine is very simple, the | closed altogether when all the air has been expelled. This 
little air pump G pumps away the air out of the whole interior of | bye-pass is effected by the levers NL D, as already described. 
the machine. This vacuum fills itself with water vapour from | All the joints of the valves, as well as of the covers, are of 


any vessel containing water put in connection with the machine. | peculiar construction, and consist of a narrow shallow bead | 


The large pump A then compresses the vapour contained in it; | round the valve, or opening for the valve, closing on a more or 


would cause it to condense into water in the cylinder if it was | has been found to answer well. The valves also have to be of 
allowed to lose its heat to the cylinder, and in this case the con- | very large capacity to enable the machine to work at high speeds, 


VACUUM ICE-MAKING MACHINE. 
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and have to be actuated. The mode of actuating it by the 
finger U on the upper part of the connecting rod will be seen 
in Fig. 1. The water being cooled, may, as in the case of cold 
store chambers, be in pipes, &c., any distance from the machine, 
and salt water may be used in some cases with economy and 
advantage. 

The makers specially intend the machines for ice making on 
board ship, or in confined places, or where the escape of in- 
jurious gases would be dangerous, and for making ice by hand- 
power. The quantity of cooling water for the condenser is very 
small indeed, and by the addition of an extra cylinder and some 
increase to the power required for working the cooling water 
can be dispensed with altogether. It is also noteworthy that 
the production of ice commences within a few minutes after 
starting the machine. A machine placed where most convenient, 
in a brewery, for instance, can cool vats of water for refrigerat- 
ing or attemperating in various parts of the brewery. For 
working cold chambers, ice may be produced in sealed vessels 
placed along the top of the cold chamber by a machine worked 
at a distance, and only connected to the sealed vessels by a pipe, 
in which case the ice machine need be worked only when the 
ice in the vessel is nearly dissolved and requires to be re-frozen. 








CiIviL AND MECHANICAL ENGINEERS’ SocieTy.—At a meeting 
of the Civil and Mechanical Engineers’ Society, held recently 
at the Westminster Palace Hotel, a paper was read on the 
Oroya Railway, Peru, by Mr. W. Alfred Eckersley. The author in 
commencing chiefly attended to recent Peruvian history, and the 
way in which, during unnatural inflation, money was borrowed in 
the most reckless manner for railways and other public works, 
which were only half executed when such a series of national 
reverses and disasters ensued as to almost paralyse the commerce 
and trade of the country. The natural resources of Peru, however, 
are so great that the author expressed the greatest confidence in 
the future prosperity of that country. Proceeding to describe the 
railway, he stated that the line was now open to Chicla, a distance 
of 87 miles from Callao, but until completed to Oroya, a further 
distance of 50 miles, the object of the line and development of the 
rich mineral and productive districts of the interior would not be 
accomplished. e present terminus is over 12,000ft. above sea 
level, and is gained by an uninterrupted series of ascending 


; Be 4 ; i ing 1 in 25. ti lowed 
in one form, are shown to a larger scale in Figs. 4 and 8.| vapour. The difficulty has, however, been overcome by using a | pamers Se Sees See ee eee 


is six chains radius, but in several places single and double back 
shunts have been found necessary. e river Rimac and numerous 
gorges arecrossed by viaducts of the American pin truss description, 
the spans varying from 91ft. to 205ft., and resting upon lofty but 
spidery looking iron piers, sometimes over 250ft. high; and the 
authorseemed much impressed with the suitability of this description 
of ironwork for such structures, and considered it far superior to ri- 
vetted girders, In making the surveys for the line, ‘and also in con- 
structing the viaducts, men and materials were slung along ropes 
across the lofty chasms, and much courage and energy must have 
been displayed, one of the largest of these grand examples of 


; : : : e x Bip A | engineering skill having been erected in four months. The author 
this compression of the vapour increases its temperature, and | less elastic bed, such as vulcanised india-rubber or fibre, which | 


tested the viaducts with heavy rolling and stationary loads, and 
found them to be very satisfactory, the deflection at centre being 
generally less than 1 in 2000, and the recovery perfect, 
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HORIZONTAL BORING MACHINE. 
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HORIZONTAL BORING MACHINE. 





Apove we illustrate a fine horizontal boring machine, 
recently constructed by Messrs. George Booth and Co., Halifax, 
for a firm of engineers on the Clyde. | 

The machine is capable of boring a hole up to 2ft. 6in. 
diameter. The main standard is fitted upon a massive slide 
jointed to the foundation plate, upon which it is adjusted by 
rack and pinion. On the standard is arranged the main saddle, 
which can be raised or lowered at will by power by means of 
bevel gear, a clutch, anda suitable handle. The spindle is of cast 
stee], din. diameter, with hardened steel antifriction nuts to 
take the thrust, and has a traverse of 4ft. The feed motion is 
variable, and can be arranged for traverses of from ;;in. to }in. 
per revolution by means of change wheels and a suitable swing- 
plate placed on the end of the saddle. The self-acting feed is 
positive by means of a clutch, and can be easily disconnected, so 
as to feed the spindle by hand when facing small bosses. The | 
spindle is driven by massive spur and bevel gearing placed upon 
the saddle, and double purchase gearing placed at the base of 
the machine. The boring stays are arranged upon slides, which 
are moved along the foundation plate by means of racks and | 
pinions actuated by hand by capstan and lever, and have a | 
transverse adjustment of 5ft. by hand by screws; the bearers | 
for the boring bar have a vertical adjustment of 6ft., also by 
screws. 

The foundation plate is 16ft. 6in. long and 6ft. 5in. wide across | 
the face, with long T-slots planed out for the bolts for securing 
the stays and short transverse T-slots for securing work. The 
boring bar is 4in. diameter, and is fitted with a self-acting | 
surfacing tool-holder. 








“ HANSELL -SWEET” IMPROVED STEEL 
SPANNERS. 


It is impossible, even if it was advisable, to make spanners | 
absolutely fit entirely along the flat sides of any commercially 
made nut, as slight variations must naturally occur in manufac- 
ture, thus it is necessary for the jaws of the spanners to be of a 
slightly loose fit. This necessarily throws the strain upon the 
corners of the nuts, but causes the spanners themselves to fit easily 
on the nuts, The improved spanners can be used most readily. 
All engineers will no doubt have often observed, after the | 
necessary turning of the nut by an ordinary spanner, how un- | 
handy it often is to again find the desired position of the nut to | 
obtain another grip and turn. 





The “ Hansell-Sweet”” spanners have two jaws of unequal 
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lengths, the longer to take the bearing, and the shorter to take 
the grip. Only a slight movement towards the operator throws 
the grip out of gear, while the longer jaw enables the spanner to 
rest continuously against the nut ready for immediate action. 
A workman unaccustomed to use the spanners, at first sight 
might be inclined to turn them the wrong way, but to overcome 
this it will be noticed one edge of the handle has a broad round 
band, while the other edge of the handle is comparatively sharp. 
The advantageous application of these improved steel spanners 
needs no further recommendation in our present notice, but in 
use it is readily self-evident. They are made by Messrs. Hansell 
and Co., at the Canal Steel and Engineering Works, Sheffield, of 
their improved homogeneous crucible steel, of usual sizes, and are 





MESSRS. G. BOOTH AND CO., HALIFAX, ENGINEERS, 


supplied in these tough castings either in the cast state, or 


brightened, case-hardened, or japanned ready for use or other- | 


wise, 


TYRREL’S GOVERNOR. 





Iv our notice of the Smithfield Club Show we referred to a | 


| very elegant governor exhibited by Messrs. Clayton and Shuttle- | 


worth, of Lincoln. This governor we illustrate below. It is 


well known that owing to the angular movement of the expan- | 
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sion link, governors coupled to the die tend to jump up and down, 
and to prevent this, and give steadiness, a dashpot is used. In 
the governor we illustrate, the dashpot is put into the dead- 
weight. As there is plenty of room, air is found to be sufficient, 
but if not, water or oil can be used. The device is very neat 
and elegant, and the fact that the governor is made by Messrs. 
Clayton and Shuttleworth is sufficient evidence that the work- 
manship leaves nothing to be desired. 


JOHN SWAIN 











IMPROVED LANCASTER PISTON. 





In a recent impression we illustrated the “serpent coil” 


| spring for pistons, now being introduced by Messrs. Lancaster 


and Tongue, Pendleton, Manchester. Our illustration shows 


| two systems of packing rings, one the spiral spring and the other 


the serpent coil The Lancaster spiral spring has two actions: 
(1) the continuous effort of the straight spiral spring, when 
forced into the circular rings, to become straight; (2) the 
straight spiral spring being diametrically compressed when forced 
into the rings, the continuous effort to recover its original 
diameter. The radial pressure is thus obtained by forcing the 


| rings against the sides of the cylinder, and the vertical pressure 


by the rings being grooved to the circle of the spring, thus 
forcing the rings against the biock and junk ring. The action 
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of the serpent coil is extremely obvious. We have already fully 
described it. The body of the block is kept from the cylinder 
and the rings from being driven inwards, thus obviating the 
uneven wearing of the cylinder by the block bearing on it. This 
is effected by turning the grooves A A so that the rings rest 
on them, but, being free to expand, keep the piston perfectly 
steam tight. The makers draw attention toa very important 
fact in connection with this patent, viz., that after boring out 
a cylinder the old block can be used by turning down the 
grooves A A to the exact depth required, and the rings and 
springs, by standing prominent, will be thoroughly efficient, 
thus saving the expense of a new block. 











THE QUAKER BRIDGE DaM.—HoOW THEY DO THINGS IN THE 


| SraTEs.—One of the incidental evils of the frequent changes that 


have taken place in the New York Aqueduct Commission is that 
each new set of Commissioners feels bound to vindicate its own 
integrity and intelligence, or to satisfy vague popular suspicion, by 
overhauling, if not undoing, the work of the preceding set. The 
American Engineering and Mining Journal says :—‘‘The Quaker 
Bridge dam offers a case in point. The new Aqueduct Commission 
has felt obliged to re-open for the seventh time—unless we have 
lost our count—this ancient discussion; and one might infer from 


| the sapient comments of the daily press that the full and impartial 
| hearing which should have been held long ago is now at last in 





a. But the files of these very papers show that the Quaker 
Bridge dam has been from the beginning an essential part of the 
new aqueduct scheme ; that, without it, the expensive size and style 


| of the aqueduct would not have been justitiable; that the project 


was fully discussed by Isaac Newton and Benjamin S. Church in 
their reports of 1882, 1883, and 1884, and that Chief Engineer 
Newton’s report of February, 1883, was accompanied with an 
opinion from Messrs. John B. Jervis, James B. Francis, George &. 
Greene, Julius W. Adams, and Robert K. Marten, ‘unhesitatingly’ 
recommending ‘the Quaker Bridge plan as the best, in fact, the 
only plan that can, consistently with the best interests of the city, 


| be adopted for securing a large additional water-supply from the 


Croton Basin.’ The same files show also that the whole matter was 


| re-opened in the winter of 1886-1887, and that, as the result of 


another hearing, the Aqueduct Commission voted—one member 
alone dissenting—to commence the construction, already too long 
delayed, of this essential adjunct to the aqueduct. No new light 
is thrown upon the question in this fresh examination of it. The 
same old, oft-refuted arguments are brought forward, largely by 
the same venerable opponents of the dam; and we have no doubt 
that after the stereotyped discussion there will be a new edition 
of the stereotyped decision.” 
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INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on Tuesday, December 4th, Sir George 
B. Bruce, president, in the chair, it was announced that the fol- 
lowing fourteen associate members had been transferred to the 
class of members :— Messrs. E. Appleton, H. Bagnall, M.A., B.C.E., 
P. Fowler, P. A. Fraser, A. R. W. Fulton, J. E. Fulton, Rai 
Bahadtir Ganga-Ram, A. 8. Gerrard, W. Harpur, W. Hughes, B.A., 
M.E., C. E. Nosman, W. 8. Rendel, H. G. Sketchley, and E. C. B. 
Smijth. 

At the same meeting it was reported that the following eighty-five 
candidates had been admitted as students, viz. :—Messrs. Adams, 
Bamford, Barratt, Bayne, Biss, Bottle, Bradley, Bragg, B.A., 
Bucknall, Burgess, Cochrane, A.K.C., Cope, Cox, Dare, B.E., 
Davies, Dawney, Dawson, Debenham, Emdin, Foster, Fitz, B.E., 
Fowler, Fraser, Frere, A.K.C., Friederichs, Gilbert, Wh.Sc., 
Hallett, Hamilton, Harvey, Hawkins, Hobley, Holliday, Hull, 
James, B.A., Jenkin, Jones, Killon, Lambert, Landon, Lang, 
Langley, Lee, Lindsey, Lorden, Lovegrove, Macandrew, McKenzie, 
Mair, Wh.Se., Marks, Martin, Miles, Mittelhausen, Moore, 
Moriarty, Oakes, O’Hara, Osborne, Outram, Paterson, Pedder, 
Pitot, Playfair, Portsmouth, Railton, Ranken, A.K.C., Reid, 
Robinson, Roome, Schwartz, Shenton, Sillem, Stephens, Stoney, 
Streatfeild, Tait, B.Sc., Taylor, C. W. Thompson, J. Thompson, 
Turnbull, Wh.Se., Vicars, B.E., Whitaker, Wh.Se., White, 
Wrench, Wyatt-Smith, and Yonge. 

The first ballot for the session 1888-89 resulted in the election of 
eighteen members, viz.:— Messrs. Alexander Anderson, the Royal 
Arsenal, Woolwich; John McKenzie Bell, P.W.D., Madras ; 
Oliver Budge, East Argentine Railway; William Lind Buyers, 
P.W.D., India ; David Cowan, Carron Company, N.B.; William 
Davidson, water supply office, Melbourne ; Theodore Newel Ely, 
Pennsylvania Railroad; Arthur Sumner Gibson, Swinton ; John 
Richardson Hewitt, London-road Derby ; Andrew Oliver Lyons, 
County Surveyor, Mallow, Cork; Loudoun Francis MacLean, 
P.W.D., India; Henry William Martin, Dowlais Iron Com- 
pany; James Price, jun., B.E, Harcourt-street, Dublin ; 
Alan Wood Rendell, Eastern Bengal State Railway; Richard 
Oswald Robson, Stawell, Victoria, Australia; Charles Arthur 
Rowlandson, the Mersey Railway, Birkenhead: Frederick 
Cook Stephens, Bilbao, Spain; and Berkeley Deane Wise, 
Belfast and Co. Down Railway, Belfast ; of eighty-seven associate 
members, viz.:--Messrs. William Wallace Andrews, Norwood, 
South Australia; Llewelyn Birchall Atkinson, A.K.C., Stud. 
Inst. C.E., Halifax; Walter Attard, Royal Dockyard, Malta ; 
Philip Port Ayres, Vitoria, Spain; John Banks, Lancashire and 
Yorkshire Railway, Manchester; Charles Arthur Albert Barnes, 
Stud. Inst. C.E., Westminster; Onward Bates, Chicago, Milwaukee, 
and St. Paul Railway ; John Beveridge, assistant city engineer, 
Auckland, N.Z.; Edward Philip Binet, Westminster; William 
Blackshaw, borough surveyor, Stafford; John Vaughan Brenchley, 
Stud. Inst. C.E., Great Western Railway, Paddington, W.; Samuel 
Edwin Burgess, Stud. Inst. C.E., Stockton-on-Tees ; Ernest Sydney 
Burman, Sydney, N.S.W.; Henry Robert John Burstall, Wh.Sc., 
Stud. Inst. C.E., Westminster; Clerke Burton, Cardiff; William 
Robert Butler, B.E., Windsor, Nova Scotia; Fred Smith Button, 
borough surveyor, Burnley ; George James Chapman, Tottenham, 
N.; Edward George Clark, Stud. Inst. C.E., Bow; William John 
Clarke, H.M. Dockyard, Devonport; Henry Lowthian Cleaver, 
Stud. Inst. C.E., P.W.D., Bombay; Courtenay Thornton Clifton, 
Stud. Inst. C.E., Barrage, Egypt; William Horace Coomber, Stud. 
Inst. C.E., Lancashire and Yorkshire Railway; Robert Crawford, 
harbour engineer, Greenock; Frederick Southwell Cripps, Fins- 
bury-circus, E.C.; Charles Richard Ernest Crook, Stud. Inst. C.E., 
London and South-Western Railway; John D’Aeth, P.W.D., Kings- 
ton, Jamaica ; Morgan Williams Davies, Swansea ; William Augustus 
Davies, town surveyor, Aston Manor; Thomas Rusholm Dickinson, 
York; William Dieselhorst, Charlton, Kent ; Paul Dimier, A.K.C., 
Stud. Inst. C.E., Salford Ironworks, Manchester; Edward Ellis, 
Great Northern Railway; George Wadham Floyer, Stud. Inst. 
C.E., Ceylon Government Railways; Robert Maynard Gloyne, 
Stud. Inst. C E., Manchester; George Lacy Good, Harbour Works, 
Peterhead ; James Walter Grimshaw, Harbours and Rivers Depart- 
ment, Sydney, N.S.W.; George Higgins, Melbourne, Victoria ; 
George Hobbs, Stud. Inst. C.E., at St. Lucia, W.I.; Alfred James 
Hodgkinson, Melbourne, Victoria; Edward Holmes, Sheffield; 
Arthur John Ikin, Stud. Inst. C.E., Westminster; Nicholas Paul 
Jasper, Stud. Inst. C.E., Westminster; William John Jenkins, 
Manchester; Henry Sydney Jones, Stud. Inst. C.E, P.W.D., 
India; James Keith, Holborn Viaduct; Richard Johnson Lawton, 
Great Southern Railway, Buenos Ayres; George Hilder Libbis, 
Stud. Inst. C.E., Midlandand 8. W. Junction Railway; H. Littlejohn, 
Stud. Inst. C.E., Palmerston, South Australia ; Theophilus Septimus 
McCallum, Manchester; Donald Grant Macdonald, Douglas, Isle 
of Man; James Waddell Boyd Maclaren, Stud. Inst. C.E , Singa- 
me $.S.; William Snell Tandy Magee, Victorian Railways; 

Warine Ben Hay Martindale, Stud. Inst. C.E., S. Mahratta Rail- 
way; Stephen Martin-Leake, Bengal Nagpore Railway; Edward 
Alworth Mitchell Merewether, B.E., Newcastle, N.S.W.; George 
Percival Milnes, Stud. Inst. C.E., Wakefield; Charles Edward 
Cage Montresor, P.W.D., India; Percy Nevill, Stud. Inst. C.E., 
Harbour Works, Douglas, Isle of Man; Thomas Nisbet, Glasgow ; 
William Anthony Morgan Partridge, East Indian Railway, Calcutta ; 
Augustus Tichborne Pentland, Board of Works, Ireland; Richard 
Douglas Perceval, P.W.D., India; William Marshall Philip, 
Johannesberg, South Africa ; Arthur Powell, Weston-super-Mare ; 
Harry Ernest Prescott, East Indian Railway ; Reginald Seymour 
Prinsep, Stud. Inst. C.E., Westminster; Richard Watkins Richards, 
City Engineer, Sydney, N.S.W.; William Henry Robins, Birming- 
ham ; James Rochfort, Napier, N.Z.; Ralph Baron Rogers, M.A., 
Chelmsford ; Frederick Rose, Jun., Stud. Inst. C.E., Westminster; 
Norman William Roy, Stud. Inst. C.E., Indian Midland Railway; 
John Sampson, Lavender Hill; James Joseph Shaw, Gee- 
long, Victoria; Robert Skelton, A.KC., Stud. Inst. C.E., 
P.W.D., Colombo ; Edmund Paley Stephenson, Liverpool ; Percy 
Kendall Stothert, Stud. Inst. C.E, Bath; Clement Moriscrip 
Sykes, Harbour Works, Mandvi, Bombay; Robert Cockburn Syson, 
Local Fund Engr., Tanjore, Madras; Arthur Drew Thomas, Stud. 
Inst. C.E., Buenos Ayres; Alexander Walker, Arauco Co., Chilé; 
Charles Leslie Walker, Stud. Inst. C.E., Regent’s Park; Thomas 
Heury Ward, East Indian Railway Collieries, Bengal; William 
Warner, Nottingham; William Wearing, Preston; and Walter 
James Weightman, P.W.D., India; and of four Associates, viz. :— 
Messrs. Edward Miller Gard Eddy, Chief Commissioner for Rail- 
ways, New South Wales; William Henry Jaques, Bethlehem, Pa., 
U.S.A. ; William Alfred Perry, New York; and Benjamin Willcox, 
Lincoin s Inn-fields, W.C. 








THE FRICTION OF LOCOMOTIVE SLIDE-VALVES. 


AT the sixth ordinary meeting of the session, on Tuesday, the 
18th of December, the president, Sir George B. Bruce, being in the 
chair, the paper read was on ‘*The Friction of Locomotive Slide- 
Valves,” by Mr. J. A. F. Aspinall, M. Inst. C.E. 

In this communication the auther stated that only scanty data 
existed as to the friction of slide-valves, and that the few experi- 
ments which had been made were not of a very satisfactory 
character. Hence he was led to design an apparatus for graphically 
recording the force required to move slide-valves during the whole 
of their travel. The apparatus consisted of a small hydraulic 
cylinder and piston, which was made to form part of the valve 
link. An ordinary steam engine indicator was screwed on to 


one end of this cylinder, and an air valve was placed on the | 


other. For pulling, the indicator was on one end of the hydraulic 
cylinder. - For pushing, it was placed on the other end. A 
second indicator on the valve chest gave a simultaneous diagram 
of the pressures on the back of the valve, The pressure on 
one side of the hydraulic piston being atmospheric pressure, 
that shown by the indicator at the other end was the force 





required to move the slide valve, less any friction of the 
apparatus. The author described the experiments made to deter- 
mine the friction. The results showed that the relation between 
the pull or the push on the valve, and the pressures recorded by 
the indicator, could be aoe’ by a simple linear equation :— 
i, = 5°61+1°26 L, where L, was the pressure due to the force 
required to move the valve, and L the pressure shown by the indi- 
eator. ‘The results of experiments with the apparatus on an ordi- 
nary brass valve, a brass Allen valve, and a cast-iron valve were then 
given, both with link in full forward gear and with the link notched 
up. A small excess of the pushing pressures over the pulling pres- 
sures was shown to be due to the steam pressure on the back end 
of the spindle. Samples of the diagrams and calculations 
were submitted. As the valve resistance was not uniform through- 
out the stroke, the causes of variation were discussed. These were 
the variation of pressure on the back of the valve, the variation of 
pressure on the face of the valve, the variation of pressure in the 
exhaust space, and the inertia of the parts in motion. As the 
most convenient measure of the valve resistance, the author took, 
not the mean resistance of the valve, but the resistance at mid- 
stroke, and he compared his results with the few experiments pre- 
viously made. The author's results made the valve resistance con- 
siderably lvss than it had been supposed from previous experiments, 
He found the resistance of a valve in motion, with 127 lb. to 139 Ib. 
pressure on the back, to range from {S2lb. to 13211b. The valve 
was l6hin. by 10in. Taking one case, the total load on the back of 


the valve was 22,1101b.; the relieving pressure on one steam port, | 


1800 1b.; the relief due to steam in the valve passage, 980 1b.; and 
the relief pressure on the exhaust area, zero. Hence the resultant 
load was 19,3301b. The force necessary to move the valve was 


1321 lb.; the coefficient of friction was therefore 0-068. Similar | 


calculations for two other valves gave coeflicients of friction of 
0-054 and 0°051. The lowness of the coefficient of friction was 
remarkable, especially as the temperature of the surfaces must be 
about 350deg. Fah. The author calculated the percentage of 
power lost in slide valve friction at 1:34 to 2°26. Finally, the 
author discussed the differences of friction due to various modes of 
lubrication, 








AMERICAN ENGINEERING NEWS. 


Electricity on the elevated railroads.—Further experiments have 
lately been made with electric motors for the elevated railroads in 
New York; the experiments made more than a year ago were 
satisfactory as far as they went, but the motor could only haul two 
loaded cars, and had some little trouble at starting. The system 
used is the Daft system, and the trials are being made on the 
Ninth-avenue line ; the first set of trials lasted over six weeks. 
The motor has drawn and easily handled a train of eight cars, an 
aggregate load—including the motor—of 122 tons, and ascended a 


grade of 98ft. per mile, the maximum on the route, at a speed of | 


74 miles per hour with this train. The power station is situated in 
Fifteenth-street, and contains a 250-horse power steam engine and 
four 50-horse power dynamos ; from the plant the current is con- 
veyed by wires to a copper rod laid along the timber guard rail of 
the track. The greatest guaranteed load was four loaded cars, 
with 176 passengers, amounting to seventy-seven tons with the 
motor. Brushes take the current from the rod. The motor on 
tbe car drives only one axle, but the other axle is driven by coup- 
ling rods on the wheels. A speed of thirty miles an hour is 


claimed to be practicable. At a test made with three cars on | 
November 27th, the train ran from Fourteenth-street to Fiftieth- | 
street in nine minutes, and back again in 84 minutes. The traffic on | 


the elevated roads has greatly increased since the early experiments 
were made, and the regular trains are now made up of five cars, 
making a seating capacity of 240; but in the busy morning and 
evening hours there is hardly standing room in the cars or on the 
car platforms. New and heavier locomotives have been put on the 
busiest lines. The Julien Electric Storage Battery Company is 
preparing estimates of the cost of operating the short branch, a 
few hundred feet long, of the Third-avenue line to the Grand 
Central DepSt. The line is now operated by a single engine and 
ear. Three of these cars are now being tried on the Fourth-avenue 
street railway—surface line. 

A screw ferrybout.—The numerous ferryboats on the Hudson and 
East rivers, between New York and Jersey, and New York and 
Brooklyn, are almost without exception side-wheel—paddle—boats, 
with single cylinder ‘‘ walking-beam ” or direct-acting engines. A 
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LONCITUDINAL SECTION 


DOUBLE-SCREW FERRY BOAT ‘‘BERGEN” ON THE HUDSON RIVER AT NEW YORK. 


new type of boat is now being tried, which has a shaft running the 
whole length of the hull, with a screw propeller at each end, and 
driven by a triple expansion engine, with cylinders 18hin., 27in., 
and 42in. diameter, 24in. stroke. The screws are 8ft. diameter 
and 9}ft. pitch, The boilers are 8ft. diameter and 23ft. long, 
tubular type, and carry 160lb. pressure. The hull is 32ft. wide 
and 17ft. deep, but the deck projects on brackets—the ‘‘ guards” 

















CROSS SECTION 


—as on the paddle-boats, where it extends to the outside of the 
wheel box, and is 200ft. long by 62ft. wide. The superstructure is 
of the usual type—a long cabin on each side, nearly the whole 
length of the deck, with a wide double carriageway between, 
separated by a central space, containing the smoke-stack, stairways 
for the pilots, &c. The carriageways are roofed over, and at each 
end of this roof, or deck, is a large circular pilot-house. 

A five-masted schooner.—A five-masted centre-board schooner was 
launched on December Ist at Waldboro, Me. Length of keel, 
232ft.; length over all, 265ft.; beam, 50ft.; depth of hold, 21ft.; 


| gross tonnage, 1778; net tonnage, 1689; cost about 80,000 dols. 


She is the largest and only centre-board schooner ever built. She 


| is built for the coal trade, and will run between Baltimore, Md., and 


Providence, R.I. 
A rotary steam snow shovel has been purchased by the New York 
Central and Hudson River Railroad, experience having shown that 


the ordinary plough driven along by main force by locomotives is 
not sufficient to clear the tracks even on eastern roads. The 
“rotary” cuts away the snow with blades ona revolving wheel and 
a fan wheel flings the délris, in a solid stream, to a great distance. 
The cutters and fan are attached to the front end of a special car 
containing the engine and boiler for working the machinery. The 
car is pushed by locomotives. The car is also fitted with flangers 
for clearing out the snow close to the inside of the rail to prevent 
wheel flanges from mounting on packed snow and causing a derail- 
ment. The machine is no new experiment, having been in use for 
several winters, with most satisfactory results, on the Canadian 
Pacific, Union Pacific, and other roads in the north-west, where its 
ease and rapidity of dealing with deep, wet, soft, or packed snow 
have been thoroughly tested. It will probably be adopted by 
other eastern roads after the New York Central. 

The sewers of New York City.—A preliminary report on the 
resent condition of the sewerage system of the city has been made 
y Mr. Rudolph Hering, consulting engineer, who was appointed 

to investigate this question. Much work has been done in com- 
pleting and correcting maps of the system, and in locating old and 
forgotten sewers ; experiments have also been made in gauging 
the flow of water. ‘The results of the gauging have indicated that 
Bazalgette’s formula and the assumption of an average quantity 
equal to a flow of one-half cubic foot per second per acre to reach 
the sewer are applicable to tlat suburban areas and light rainfall, 
but not to the Tesi built up areas and rainstorms of great 
intensity such as occur in this city. It is recommended that the 
catch-basins be cleared more frequently, and that the sewers be 
more frequently flushed. The tinal and complete report will not 
be ready for six months. 

The cast steel gun, cast recently by the Pittsburg Steel Casting 
Company, and of which so much was expected, was burst at the 
second fire while being tested at the Government proving grounds 
at Annapolis, Md., on December 5th. The gun was of Bessemer 
steel, and was made as an experiment in connection with the pro- 

sition of adopting steel cast guns for the navy. It was rough 
Genel at the factory, and rifled and finished at the Government 
works at Washington. It was 193in. long. The test was to be 
with a first charge of 381b. of powder, and 48 |b, for ten consecu- 
tive shots, The projectile was a 1001b. conical shot. The first 
fire was made with 36 1b. of powder, giving a pressure of 11 tons 

yer square inch; the second was with 48 lb., giving a pressure of 
1 tons, under which it burst; breaking from the trunnions to 
the breech in more than twenty pieces, between the trunnions and 
the muzzle it remained intact. The shot deflected about 20ft. 
| from the spot at which it was aimed. 

The New York Central and Hudson River Railroad Company 
has issued its report for the year ending September 30th, 1888. 
Gross earnings, 36,132,920 dols.; operating expenses, 24,626,338 
dols.; net earnings, 11,506,582 dols.; tixed charges, 7,831,464dols. ; 

rofit, 3,675,118 dols. ; dividend, 3,577,132 dols. ; surplus, 97,986 dols, 

he operating expenses have increased in consequence of expendi- 
ture for renewals and additions to rolling stock, enlargement and 
improvement of stations and terminal facilities, strengthening 
bridges, and improving the track. These expenditures are gene- 
rally charged to a construction account, but the New York Central 
has set the example of paying current expenses out of current 
income. The amount expended on track, buildings, bridges, and 
| rolling stock was 2,680,928 dols. The funded debt is reduced 
241,000 dols., and the floating debt is now 7,433,758 dols. Pas- 
sengers carried, 17,998,558 ; tons of freight carried, 16,385,446, 
The total length of lines owned and leased is 1447 miles. 

Electric light in the Stampede tunnel.—The Stampede tunnel 
through the Cascade range—in Washington territory—on the 
| Northern Pacific Railroad, is 9844ft. long and 2800ft. above sea 

level. During construction are lights were used, but for perma- 
nent lighting the incandescent system has been adopted, as being 
more effective for the purpose. There are 300 lamps, 66%ft, apart 
on each side, giving one lamp to each 334ft. of distance ; the lamps 
are supported on light iron brackets. There are six complete cir- 
cuits, with a common return wire for all, each circuit being con- 
nected by a switch and safety catch with this wire, so that any one 
| or all of ‘the sections can be lighted at will; where leaks occur, 
| Clark’s triple insulated wire is used. The plant consists of a 300- 
| light Edison dynamo, constructed to run at a pressure of 1200 volts, 
and having self-lubricating bearings to reduce the care for atten- 
dance. In general the dynamo is driven by a 13{in. Leffel water- 
| wheel at the east end of the tunnel, where the Mosquito Creek 
falls give a hydraulic head of 160ft, with only 400ft. of piping. 
During the dry season the 
dynamo is run by a 50-horse 
power highspeed Ballengine, 
and a 60-horse power steel 
boiler. 

Street car heater.—A new 
heater for street cars is to 
be given a trial this winter. 
There is a five gallon zine 
tank of kerosene on the 
front end of the car roof, 
connected by in. piping 
with a stove under the 
middle of the car. Oil is 
led to a retort attached to 
the stove, where the heat 
converts it into gas, There 
isan iron jacket round the 
stove, and the cold air enters 
between the jacket and 
| the heater, and a pipe carries the heated air to the front end of the 
car; at the rear end of the car is a heated pipe coil. The heat is 
regulated by a valve which increases or diminishes the supply of 
gas in the stove, The expense is estimated at 12 cents per day per 
car. 

Petroleum fuel for locomotwe.—A special train was hauled over 
the Toledo, Columbus, and Southern Railroad, from Toledo to 
Findlay, O., and back, by an engine using crude petroleum for 
fuel. On this road experiments have been conducted for some time 
with a patent form of burner, and if these result satisfactorily, as 
they seem likely to do, this fuel will be generally adopted, as it 
| costs only 15c. per barrel at Findlay. 

Rail sections.—The New York, New Haven, and Hartford Rail- 
road has relaid its New York division with new steel rails, At 
first a 72 1b. rail was used, but the design was bad, the width of 
the flange being too narrow, and a better form of section, weighing 
734 lb. per yard, has been adopted as the standard, 
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| NavaL ENGINEER APPOINTMENTS.—The following appointments 
| have been made at the Admiralty :—John T. Cornor, staff engi- 
| neer, to the Asia, additional, for Portsmouth Dockyard ; Robert 
Mayston, additional, for Portsmouth Dockyard, as first assistant 
to chief engineer ; William L. Wishart, additional, for Pertsmouth 
Dockyard, as second assistant to chief engineer ; Charles Rudd, 
chi2f engineer, to the President, additional, for service at 
Admiralty; John H. Adams, chief engineer, to the Indus, addi- 
tional, for service at Devonport Yard, as acting second assistant to 
chief engineer. 


Cotton SPINNING IN JAPAN.—It is reported from Japan that 
the rapid growth of the cotton spinning industry of that country 
is beginning to direct public attention to the nts of the raw 
material. The total production of cotton in Japan is about 
41,000,000 lb., and at present the mills consume 17,000,0001b. In 
consequence the price of the home-grown cotton threatens to be 
disturbed, and the millowners are anxious to procure supplies from 
China, and desire the Government to reduce or abolish altogether 
the import duty on the raw material, which at present stands in 
the way of importing it from abroad, 
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RAILWAY MATTERS. 


Tue longest American railway tunnel is the Hoosac 
Tunnel, on the Fitchburg Railway. It is 4} miles in length, and is 
thus longer than any in England. 


Ir is nine youre ago to-day since the Tay Bridge 
disaster, and will be twelve years to-morrow since the fall of the 
bridge over the Ohio, when 120 people were killed. 


Tue Canadian Supreme Court has unanimously decided 
the Red River Railway case in favour of Manitoba, thus empower- 
ing the Manitoban Government to carry the railway across the 
Canadian Pacific line, 

A numer of stonecutters and masons have been ordered 
from Jeddah in order to expedite the erection of the new outer forts 
at Suakim, which are being connected with one another by a narrow- 
gauge railway. About 100 engineers are also coming from Suez 
with prepared stones for the new forts, 


Ir is reported by the leading Ministerial organ of this 
capital, says the Athens correspondent of the Standard, that the 
concession for the construction of a line of railway from Athens to 
Larissa, in Thessaly, has been granted to an English company. 
After the completion of this project, the construction of a line con- 
necting Larissa with the Salonica Railway will be sure to follow with- 
out any long delay. With the realisation of these plans, Athens 
will at length be brought into direct connection with the railway 
systems of Europe, and the railway from Belgrade vid Nissa, 
Salonica, and Larissa will be the future route by land to the capital 
of Greece. 


Writina upon the use of metallic sleepers, or ties as 
they are called in the United States, the Railroad and Engineering 
Journal says:—‘‘The situation in Austria, in relation to the 
supply of railroad ties, seems to be very similar to that in this 
country. The supply of timber at present is sufficient, and the 
prices are not high, but the consumption is growing, and the de- 
struction of timber for this purpose considerably exceeds the 
average annual growth of the forests. The price of metallic ties 
is still too high in that country to permit of their general substita- 
tion for wood, and in order to prevent too great a destruction of 
the forests, considerable attention has been paid to the preservation 
of ties by various processes,” 


CoMMENTING on probable changes in brake fittings, the 
Railroad Gazette says :—‘* Wooden brake shoes were universal in 
England fifteen years ago, when vacuum brakes were first intro- 
duced, Cast and wrought iron shoes have been tried and abandoned 
in the early days of railroads, but it was soon found that soft cast 
iron shoes did not injure steel tires, and were more durable and 
held better in wet weather than wood, Recently, however, a 
prominent English superintendent cf motive power informed us 
that he found iron shoes were far the most expensive, and that he 
hoped to save 25,0C0 dols. per annum by going back to wood shoes, 
which are made of Lombardy poplar, a timber that is practically 
useless for any other purpose, and is, therefore, very cheap.” 


Tue South-Eastern Railway Company is making pre- 
parations for putting in -hand at an early date another section of 
the work of extending their line from Strood, on the North Kent 
branch, to Rochester and Chatham, A bridge has already been 
constructed across the Medway, at a cost of over £30,000. The 
military authorities are said to attach considerable importance to 
the extension, inasmuch as it will place Chatham, with its gun 
wharf and military and naval establishments, in direct communica- 
tion with Woolwich; but this can already be done by the London, 
Chatham, and Dover. Objections have been raised by the 
Rochester Town Council. The corporation called in the assistance 
of Sir A. M. Rendell, M. Inst. C.E., and the result of their delihera- 
tions is a notification to the South-Eastern Railway of their formal 
disapproval of the plans, 


Ina paper recently read at the Durham College of 
Sciences by Mr. J. H. Barker, in criticising the locomotives used 
in the late races to the north, pointed out in what directions 
we must look for improvements in the engines themselves, if such 
speeds are to become general, and he advocated compounds with 
larye single drivers, suggesting also that a trial might be given to 
triple-expansion locomotives, with a combined air surface and jet 
condenser. In place of the draught produced by the exhaust 
steam, he thought some of the useless air pressure on the front of 
the engine might be utilised, which was equal to 6in, of water. 
As reyards the remarkable speeds sometimes recorded as having 
teen performed by locomotives, it was mentioned that only once 
has a speed of eighty miles per hour been reached, and that by a 
light engine of the Great Western Railway, and down a gradient 
of 1 in 89. The lecture concluded with a comparison of old-time 
speeds, commencing with the year 1812. ‘‘ Bradshaws” of 1840-43 
were quoted, and it was mentioned that at the latter date there 
was an excellent local service between Newcastle and North Shields, 
no less than twenty-three trains each way per diem. 


Tue Lai/way Age reports a total of 5790 miles of new 
railroad completed in the ten months of the current year up to the 
end of October. Taking into consideration the work now in hand, 
this indicates a total of over 7000 miles for the year. The greatest 
mileage reported for any one State is in California, where 485 miles 
of track were laid. Kansas and Georgia follow closely, both having 
added over 400 miles, Kentucky and Illinois each report between 
300 and 400 miles, while five others—Texas, Alabama, South 
Carolina, Colorado, and Washington Territory—had each over 200 
miles. In one respect this year's new railroad building differs from 
that of 1887; it has been made up chiefly of short lines. The 5790 
miles reported by the Age were on 280 different lines, the average 
length of the roads or additions being thus only a little over twenty 
miles. The American Railway and Engineering Journal says the 
building this year has been mainly what this fact would indicate— 
short branches, feeders, and local lines. Many of these are addi- 
tions to existing systems, but there has been very much less ccn- 
struction of competing and interfering lines than last year, and no 
roads that can be called main or trunk lines are now in progress, 


In concluding a report to the Board of Trade on the 
collision which occurred on October 26th at Bow-road Station, on 
the Stepney and Stratford branch of the Great Eastern Railway, 
Major-General Hutchinson says this collision was directly caused 
hy an act of forgetfulness on the part of signalman Reed on dut; 
in Gas Factory junction cabin, the next signal cabin to Bow-road, 
and distant from it about 720 yards. The question for consideration 
arising out of this collision is whether at a busy cabin such as Gas 
Factory junction it would not contribute to safety to have all the 
block instr in tion with it worked on the same 
principle, viz., that the needles should always normally indicate, 
**line blocked,” rather than as now, when in five cases they stand 
at ‘‘line blocked,” and in four at ‘‘line clear.” In the present 
case had the needle worked from Bow-road indicated normally, 
‘‘line blocked,” Reed would hardly have made the mistake he did 
by deliberately sending the goods train forward into a blocked 
section ; whereas tosend the train forward with the needle showing 
**line clear,” but to omit to signal it to Bow-road, then to omit to 
notice among other duties whether the needle was moved to “ line 
blocked,” and then again to imagine that he had forgotten to notice 
the receipt of “line clear,” were mistakes much more likely to be 
made under the system in which the needles indicate normally, 
‘line clear.” ‘There would be another advantage in working on 
the “‘line blocked” system, viz., that the lever at Bow-road for 
slotting the down home signal at Gas Factory junction could be 
used for every train—and not only in cases of emergency or during 
oa the line would be mechanically, as well as electrically, 

o¢kKed, 





NOTES AND MEMORANDA. 


A monstTER blast was fired on the 13th inst. at Furnace 
Granite Quarry, Lochfyne Side, by Messrs. Sim and Co., Glasgow. 
The mine was bored through the solid rock at a height of 45ft. 
above the quarry floor. The Bayer reached a chamber, in which 
there were deposited upwards of five tons of gunpowder. The 
chamber measured 7ft. in length, 5ft. in breadth, and 5ft. in 
height. The whole length of the bored rock measured 114ft., and 
the height of the rock resting immediately above the chamber was 
150ft. About 75,000 tons of granite of fairly good quality were 
displaced. This is about 67 lb. of powder to one ton of granite. 


In our last impression we gave in this column a note by 
M. Govi concerning Galileo and the microscope; since then, 
‘*P, R. M. 8.” has written as follows:—‘‘The fame of Galileo is 
too well established to require the adornment of borrowed plumes, 
and his reputation may well afford to give place to Jansen or 
Dribbel as the discoverer of the modern microscope. M. Govi is 
certainly wrong in claiming the honour for Galileo on the authority 
of a book published in 1610, Bacon, in his ‘Advancement of 
Learning '—-Book V., cap. 2—published in 1605, says, ‘ Microscopes 
have been lately Roan i which strongly magnify minute 
objects,’ and he urges the use of them, Jansen made microscopes 
in 1590, twenty years before the date fixed by M. Govi, and it is 
probable Bacon used them.” 


At the last meeting of the Meteorological Society a 
paper was read, “‘On the Prolonged Spell of Cold Weather, from 
September, 1887, to October, 1888,” by Mr. C. Harding. During 
the fifty-nine weeks ending the third week in October, there were 
but four warm weeks in the North-west of England, and only five 
warm weeks in the South-west of England, whilst in the latter 
district there was not a single warm week between March 12th 
and October 22nd. The mean temperature for the whole period 
was dealt with for the twelve districts into which the Meteorological 
Office divides the whole area of the United Kingdom, and with the 
single exception of the North of Scotland the weather for the 
period ending in October this year was the coldest of any during 
the past ten years. At Greenwich the temperature during the 
fourteen months was below the average on 312 days out of 427, or 
73 per cent., and in July there was not a single warm day, the 
temperature being continuously below the average from June 27th 
to August 6th. The means for July 11th and 12th were colder by 
several degrees than those for March 9th and 10th. 


Atarecent meeting of the Chemical Society a paper 
was read on “ A Method of determining Vapour Density, applicable 
at all Temperatures and Pressures,” by William Bott, Ph.D., 
Berkeley Fellow of Owens College. The apparatus consists of a 
large Victor Meyer's bulb, carrying a detached headpiece, which 
can be connected with the air-pump. The neck of the bulb com- 
municates with a mercury pressure-gauge, which again is connected 
with a wide measuring tube attached to an adjustable mercury 
reservoir. The experiment is conducted as follows :—The sub- 
stance having been placed in the headpiece of the vessel the latter 
is heated until the volume has become constant. The apparatus 
is then exhausted as far as may be requisite, and the reservoir so 
adjusted that the graduated measuring tube is filled with mercury. 
The pressure indicated by the gauge having been carefully noted, 
the substance is allowed to drop into the hot part of the vessel, 
and the surplus pressure produced by its evaporation is removed 
by drawing off an equivalent volume of air into the measuring 
tube until the initial pressure in the gauge has been restored. 
From the volume of yas measured in the graduated tube the 
density referred to hydrogen is obtained by the formula— 


d = 84gigo3 3(1 + DUNST”) § = weight of substance ; V = 


volume of gas in measuring tube ; P = pressure of yas in measuring 
tube ; ¢ = temperature of gas. 


In their report on the London water supply during 
November, Mr. William Crookes, F.R.S., Dr. William Odling, and 
Dr. C. Meymott Tidy say :~ ‘‘ Despite the swollen and unfavour- 
able state of the rivers during the past month, the condition of the 
water supply to the metropolis, derived both from the Thames and 
the Lea, has continued excellent. It is the admitted character of 
river-derived water to vary in composition, although for the most 
part within a very small range, from week to week and month to 
month ; and although it is satisfactory to know that during times 
of heat and drought, when the maintenance of a high standard of 
excellence in drinking water is more especially called for, the state 
of the river as a source of supply is at its best, it is hardly less 
satisfactory to observe, by means of adequate storage reservoirs 
and filter-beds, how slight, for the most part, is the influence, upon 
the character of the water supply, of the less favourable condition 
of the river prevailing in rainy seasons. As regards the propor- 
tion of organie matter present as measured by the determination 
of the organic carbon, the mean result for the month furnished by 
the Thames-derived supplies was ‘164 part of organic carbon in 
100,000 parts of the water, as against a mean of ‘159 part for the 
previous four months ; during which time, moreover, the maximum 
proportion met with during the past month, or ‘191 part in 100,000 
~~ of the water, was in several instances attained and exceeded. 

n the case of the East London Company’s water derived from the 
Lea, the difference was in the same direction and to a similar in- 
significant extent, the mean amount of organic carbon for the 
month being °155 part in 100,000 parts of the water, as against a 
mean of ‘148 part for the previous four months.” 


AT a recent meeting of the Berlin Physical Society, 
Professor Von Bezold made a further communication on the 
thermo-dynamics of the atmosphere, in continuation of a state- 
ment made to the Society earlier in the year. After briefly 
recapitulating the processes which occur during the adiabatic 
expansion of a mass of air as it rises, he introduced into thermo- 
dynamic considerations a new idea, brought forward by Helmholtz, 
and found to be extremely convenient. The idea is that of 
potential temperature, or in other words, the absolute temperature 
assumed by a mass of air when it comes adiabatically under normal 
pressure. The speaker then propounded the following as a general 
law :—‘‘ Whenever a mass of air changes its condition adiabati- 
cally, the protential temperature is never diminished, it is usually 
increased, and sometimes is unchanged.” This law was proved 
from a number of examples, During the adiabatic alterations of 
pressure and volume in the currents of air as they rise and fall, 
the temperature should fall, on the average, about 1 deg. C. fora 
height of 100 metres; as a matter of fact, the fall is really less 
than 1 deg. C. This is due to the fact that under natural con- 
ditions the processes do not occur adiabatically, since near the 
earth’s surface and above the level of tue clouds warming and 
cooling influences are brought to bear on the air. In an anti- 
cyclone the powerful radiation from the earth leads to a cooling of 
the lower strata of air, and to this is due the fall of temperature 
observed at all stations which are situated on a height, a pheno- 
menon which, according to the speaker, must also make its appear- 
ance at lower levels during maximal pressures of the air in winter 
and during the night. In cyclones the fall of temperature with 
increasing altitude similarly differs from its theoretical value, since 
warm air from the neighbouring anticyclone becomes mixed with 
the colder air as it is rising, owing to the whirling motion ; asa 
result of this, the formation of clouds must be most dense in the 
centre of the cyclone, and thinner towards its periphery. The 
latent heat liberated during the condensation accompanying cloud- 
formation is only obvious in the anticyclone, since it merely slows 
the rate of cooling in the rising current of air; on the other hand, 
the cold rain-drops as they fall cool the lower layers of air ina 
cyclone, so that as a result of the above a mixed convection of heat 
takes place from the cyclone in the direction of the anticyclone. 
These thermo-dynamic considerations, Nature says, explain in 





general a large number of meteorological phenomena, 








MISCELLANEA. 


Messrs. 8S. BaxTER AND Co. notify change of address 
to Sandiacre, near Nottingham. 


Mr. J. C. MEwsuryw notifies removal from 169, Fleet- 
street to 55 and 56, Chancery-lane, London, W.C. 


Tue Birmingham Chamber of Commerce will propose 
a resolution at the annual gatherings of the Association of 
Chambers in favour of the State acquisition of canals. 


An American contemporary states that a novel trial is 
about to commence in Philadelphia. It is to decide the question 
whether electricity is a condition or a thing, and whether it is 
something which is manufactured. Here’s an El Dorado for the 
scientific witnesses, 


A curious illustration of the way in which workmen 
will follow an unworthy leader is afforded by the Eiffel Tower 
strike, which ended on Saturday last. The men merely asked that 
the two ringleaders who had lett them in the lurch and resumed 
work should be dismissed, which condition was accepted. 


Tue Association of the Manchester Students of the 
Institution of Civil Engineers held their second annual dinner on 
December 12th, at the Grand Hotel, Manchester, Mr. J. Proctor, 
M.LC.E., V.P., occupied the chair in the unavoidable absence of 
the president, Mr. A. Jacob, B.A., M.LC.E After the usual 
loyal toast had been duly honoured, Mr. J. H. Lynde, M.I.C.E., 
P.P., proposed the Institution of Civil Engineers, which was 
responded to by Mr. 8. B. Worthington, M.1.C.E. 


Mr. P. H. Montz, one of the founders of Muntz’s Metal 
Company, died on Tuesday at his residence at Leamington. The de- 
ceased gentleman died from a relapse after a paralytic seizure, from 
which it was hoped he was recovering ; he was seventy-seven years of 
age, and was the son of the principal partner in the well-known 
Birmingham merchant house of Muntz and Purdew. Mr. Muntz 
represented Birmingham in Parliament for fifteen years, and only 
so recently as last November he was presented with the freedom of 
the borough, 


Two monster Russian guns were sent last week to 
Sebastopol for the purpose of being placed in the new ironclad 
Sinope, and althongh some of the details must be inaccurate, the 
official description is too interesting to be ignored. They are 12in. 
pieces, weighing 50 tons, and throwing projectiles of neariy half a 
ton. The Times says:—‘‘The powder charge is 2701b., and the 
initial velocity 3000 metres, while the distance of the cannons’ 
ranges is said to be 20 versts, ur over 13 miles. As a consequence, 
the tire of the guns can only be directed by the map, the object 
fired at being out of sight. Two men, however, suffice for each 
gun, as they are worked by hydraulic machinery.” 


M. Bercer, the Director-General of the Exhibition of 
1889, states that the Exhibition works are so advanced that he can 
affirm it will be opened on the day fixed, and that the show cases 
will not be empty, as they are sometimes on opening days. There 
will be 28,000 French, and 15,000 foreign exhibitors. Among the 
latter will be 1600 Belgians, 800 English, and 1000 Italians, while 

Russians, Austro-Hungarians, Dutchmen, Spaniards, Portuguese, 
Greeks, Norwegians, Servians, Egyptians, Japanese, Siamese, 
Persians, Moors, &c., will make up the total. The countries offi- 
cially participating in the grand show are Greece, Norway, Servia, 
Japan, Siam, Morocco, the Principality of Monaco, the Republic 
of St. Martin, the United States, Brazil, Mexico, the Argentine 
Republic, Chili, Bolivia, Venezuela, Guatemala, and Hayti. 


Tue Municipality of Batoum has refused to grant the 
application of Messrs. Rothschild for permission to construct in the 
town conducting pipes uniting the petroleum wells with the vessels 
destined to receive the oil, under the same conditions as those under 
which permission to carry out similar works was granted to Messrs. 
Nobel and others. The Municipality declare that the reason for 
this decision is that the system renders all competition on the part 
of small traders impossible, and is ruinous to them and many work- 
men. The small traders intend to petition the Government for the 
absolute prohibition of the system adopted by the great firms for 
the transport of petroleum, and, if this is not granted, for the 
imposition of a high export duty for the purpose of establishing an 
equilibrium between the sale price and the cost of production. 


A curious accident occurred at Penarth Docks on 
Tuesday morning. The steamer Alaska, 1300 tons register, owned 
by Mr. Matthew Thompson, of Cardiff, had been signalled to enter 
the dock, and as she gained the entrance it is said her progress was 
delayed by another steamer ahead. Inthe meanwhile the tugboat, 
Thomas Joliffe, of Liverpool, was towing in the ship Avon. The 
officer in command, thinking the Alaska was clear of the entrance, 
steamed in, the result being that both vessels got jammed. Five 
tugs afterwards came up and endeavoured to drag the Thomas 
Joliffe out of the entrance, but without result, and as one-half of 
the Alaska was resting on the sill, it was feared that her back 
might be broken. During Tuesday night the tugboat Thomas 
Joliffe was-.sunk to allow the steamer Alaska to float, and by an 
early hour on Wednesday morning the latter was got out and 
placed on the Windsor shipway. She is said to be very badly 
strained and damaged. The tug was subsequently floated and 
removed into the basin. 


Some interesting particulars as to the progress and cost 
of the Hartlepool breakwater were elicited at a meeting of the Port 
and Harbour Commissioners, held on the 16thinst. Mr. W. Belk, the 
engineer, reported that during the past year operations were carried 
on on 109 days only; concrete blocks of the aggregate capacity 
of 357 cubic yards were placed in position below low water 
mark, and 350 cubic yards above, making a total of 707 
cubic yards. The cost of this work was £1384, or about 
£2 per cubic yard. The comparatively slow progress indi- 
cated by the above report is to be accounted for by the 
frequency of stormy weather during the year. At the present 
rate it will take three and a-half years to complete the breakwater. 
In answer to a question as to whether the Commissioners were 
bound in any case to go on with tae work, the Chairman replied 
that they were. The above cost represented, he said, about £100 
per foot of length. He considered there could be no doubt but 
that every such foot added exercised a tranquillising influence on 
the waters of the entrance channel, an opinion in which the other 
Commissioners seemed to concur. 


Speakine of the experimental cast gun of Bessemer 
steel made by the Pittsburg Steel Casting Company, which was 
tested December 5th, at Annapolis, Md., and burst at the second 
discharge, an American pepe says :—‘‘The gun was of 6in. bore 
and 16ft. long, and weighed five tons. The projectile was a 100 lb. 
conical shot, and the first charge of powder was 361b., this was 
increased to the regulation charge of 481b. at the second round, 
when the breech of the gun burst into some twenty pieces, the 
chase remaining intact. No flaw was visible, but the broken metal 
is said to have exhibited a grain ‘similar to granite.’ The pressure 
in the bore at the final round is estimated at 14°] tons per square 
inch. A steel cast gun made by the Swedish Company, Bofors 
Gullspang, of 4°7in. bore, and weighing only one-fourth as much as 
the Pittsburg gun, is said to have sustained pressures of over 
thirty-four tons per square inch without injury. The progress of 


this experiment has been watched with great interest, and if suc- 
cessful, would have effected quite a revolution in gun manufacture 
in this country, as the ordinary method of making steel guns by 
building up in successive parts is very much more expensive.” 
Many revolutions would be quickly effected but for exactly 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘“‘ ENGINEER NEWSPAPER, 
LONDON.” 

*,* All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icati 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to wmform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

J. F. R.—There are the Traverse Tables computed to 4 places of decimals for 
every ‘of angle up to 100 of distance, by R. L. Gurden, and published by 
C. Griffin and Co., London. Shortrede’s Tables are much thought of, but 
we are not sure that they read to seconds, or that they are in print. 











PracticaL Drawinoc—H, Cop writes:—‘‘In answer to a question put by 
your correspondent ‘T. K.,’ in Tue Enorneer, December 14th, 1888, 
page 491, third column, I beg to direct your attention to a little treatise 
entitled * Wie fertigt man technische Zeichnungen,’ by A. Zur Megede. 


Berlin W.: A. Seydel. 1888. 
EXTRACTING OIL FROM WOOD. 
(To the Editor of The Engineer.) 

Sir,—Can you or any of your readers give me particulars of the process 
of and apparatus for extracting oil from wood? The smallest amount of 
information will be very acceptable. T. H. E, 

London, Deceraber 20th. 

(T. H. E. might consult the book noticed on p, 588.) 


FIBRES IN STEAM. 

(To the Editor of The Engineer.) 

Sir,—I shall be much obliged to any reader who can tell me where to 

procure some material which will retain its elasticity in steam. I have 

used steel springs, which last a very short and variable time. Hemp 

plaited into a hard gasket has hitherto answered best. It is not fora 

iston or rod packing, and need not be steam-tight. Asbestos has totally 

ailed. : How does cocoa-nut fibre stand steam? The pressure is 120 1b. 
per inch. 

Leeds, December 24th. 
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MEETINGS NEXT WEEE. 


Grotoaists’ Association. — Friday, January 4th, at 8 pm., in the 
Mathematical Theatre, at University College, Gower-street, Wc. Papers 
to be read :—'*On some Bagshot Pebble Beds and Pebble Gravel,” by 
a _—— ae eae ee he and Mr. R. 8. Herries, M.A., 

-G.8., &c. “On the Palwonto of Sturgeons,” by Mr, A. Smith 
Woodward, F.G.8 , &c, o, To 
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OUR ENGLISH AND GERMAN SWORDS, 


Ir seems as if we are to have hand-to-hand engage- 
ments to bring out the qualities of swords, In the recent 
charge of the 20th Hussars at Suakim, three swords 
broke short off. Even before this the question of our 
swords had again come up recently both in the House 
of Commons and also at Enfield, where the want of 
work is felt just now. However distressing this is at the 
present time, we can hardly think that such a condition 
of things can last. The approval of the new magazine 
arm, the so-called Enfield-Lee, has been expected almost 
daily for many weeks past ; so has some system of magazine 
for adaptation to the Martini-Henry now in the ser- 
vice. As to sword manufacture at Enfield, by all means 
let it be developed, but not as hitherto carried out. Our 
wish has been to do justice to Enfield and its staff, work- 
ing, as they were, under difficulties. The work has been 
under the superintendent of the great small-arm factory, 
who was responsible for the excellence of manufacture of 
swords, and it has been held that he was in a measure also 
responsible for the pattern adopted, which he was to 
reproduce. This officer has been changed every five 
years, and his successors selected in turn from the Carriage 
department, from the Laboratory, or from Enfield itself. 
Officers so selected, except in the last case, could not 
possess any special technical knowledge of swords, how- 
ever sound and good their general knowledge of manu- 
facturing work might be. We can easily picture the sort 
of way some question of conversion would be dealt 
with. We have seen enough in the Blue-books of the 
committee over which Sir Hussey Vivian and Mr. Justice 
Fitzjames Stephens presided, to be able to picture 
the process. Sword-making was a comparatively small 
branch of the Enfield factory. Men would probably 
be employed there who had very limited experience. 
Such experience would be pieced on to the suggestions of 
officers who had to deal with weapons on service, but had 
no knowledge of steel, and the whole would form just the 
compound of knowledge which is dangerous, The officer on 
service would findachange of form desirable; perhaps in the 
case of sword bayonets, on account of a change in the pat- 
tern of rifle. Expense would stand in the way. Enfield 
would then be pressed as to the possibility of altering the 
existing arms. One would be tried asasample. If doubts 
should be expressed by sword makers in the trade, Enfield 
would then be put on its mettle. We can picture a 
former superintendent thus brought to book by difficulties 
raised by the sword makers in the trade who hitherto 
have been mostly rather a feeble and despised folk in 
this country. “There is no magic in the steel of a sword 
more than the steel of anything else;” we can fancy a 
superintendent saying. “ With our means, we may be able 
to do here what sword makers with interests in the oppo- 
site direction may well question.” “The sample altered 
arm stands fairly well, there is no reason why it should 
not be reproduced” The Enfield foreman is under 
pres-sure to do his best, and undertakes that the 
work can be done. If any failure arises, it will be 
seen, so it is supposed, when testing all the weapons. 
So a proposal for conversion went up to the higher 
otlicial, we may suppose, with the tempting statement 
that 1s, 47d. can be saved on each weapon. Perhaps 
15,000 arms are required. He turns to his clerk, “ 1s, 43d. 
on 15,000 arms,” he says. “Just run that out and tell 
me the amount.” ‘£1046 17s. 6d., sir,” replies his clerk. 
“That is a sum I am bound to save,” says the higher 
official, “for the manufacturing authorities answer for the 
soundness of work ;” and so the conversion commences. 
Now, is it to be expected that every arm shall turn outas 
well as the first pattern, which was a special object of in- 
terest and attention? Who is to guarantee that every test 
will be inexorably and rigidly applied? But we are met 
with the immediate answer, “you know little of the 
system of work at Enfield.” Every viewer puts his 
mark on each blade he passes, and can be made respon- 
sible at any time.” Then where are all the viewers of 
the cutlass bayonets which were exhibited to Sir Hussey 
Vivian’s Committee, and made to bend round and 
round by hand? Where are those whose swords have 
been rejected again and again in large numbers when 
regiments have had their arms tested by the India-ottice 
officials before taking them over? How far it would be 
fair to make a viewer responsible after an arm has been 
in the hands of the troops may be a question. For our 
part, indeed, we do not think he could be made thus 
responsible; but then we have the alternative that our 
guarantee is very soon at an end; or else, we think, taking 
all the swords, sword bayonets, and cutlass bayonets that 
have disgracefully failed, there must be cause for 
dismissal against all our viewers at Enfield by this time. 
“ Absolutely inefficient,” “untrustworthy,” “unfit for 
service,” “badly designed, the metal in them being 
unskilfully distributed,” “inherently too weak,” “ too 
soft,” “conversion a most unwise step.” These are not 
our words, but those of the Committee. This is an old 
story now, and the faults referred to by no means all 
chargeable to Enfield; but the results have been serious 
enough to make it incumbent now to undertake any 
sword manufacture with the greatest precaution ; and even 
if the fault is not that of Enfield, after a course of turning 
out inferior weapons has from any cause been carried on, it 
needs a special kind of fresh start to take up work ona 
sound system in the very shops, and by the very hands 
who have been engaged for years in making the inferior 
arms. We trust that this may be recognised in the sword 
work which is on a limited scale going on at Enfield; but 
requiring as we do an immediate supply of swords and 
sword bayonets on a large scale, we think it most desir- 
able to set on foot a trustworthy sword trade in private 
firms in the country. At the present moment there is an 






order in hand for 30,000 cavalry swords for the Home 
Government and 50,000 sword bayonets, to say nothing of 
orders for the Indian Government. How were these 
orders to be executed ? 

In former days there existed three establishments for 
making swords—Robert Mole and Son, and Reeves, 
of Birmingham; and Wilkinson in London. The two 
former made swords for the Government service. The 
latter made weapons for officers. Reeves has been dead 
for some years, and we believe that his business passed 
into the hands of Mr. Latham, who now owns the busi- 
ness of Wilkinson; but there could have been but little 
of it, for we do not remember ever hearing of the latter 
firm doing more than their original branch of work for 
officers. 

Without question, the firm of Mole would have special 
claims for encouragement, as the only private one that had 
latterly undertaken Government work, and that had kept 
up the trade for a long course of years, often under con- 
siderable discouragment. The firm of Mole is now in the se- 
cond and third generation, the original proprietor being the 
father of Mr. Robert Mole, who, with his son, now carries 
on the business. We believe that this firm has done very 
good work, though, no doubt, it has been under difficulties, 
from the low price which has been fixed for swords at dif- 
ferent times. In default of special information to the 
contrary, we must naturally suppose that swords of 
bad pattern, for which they were not responsible, 
must have been made by Messrs. Mole which have 
necessarily turned out badly on service, but it is due to 
them to say that we have heard very little of bad steel 
coming from their firm either in swords or bayonets, and 
they have won the confidence of the India-office. We 
have before this dealt with the question of the sword 
bayonet, and may now with advantage say something of 
the sword. 

The history of our cavalry swords during the present 
generation is not a brilliant record. The pattern of light 
cavalry sword used in the Crimea with open “ two-bar” 
hilt, pattern 1853, costing we believe 19s. 6d., was a fairly 
serviceable arm; but the balance was considered faulty, 
the centre of gravity being too near to the point. This 
was superseded by the pattern of 1864, of which the 
balance was so completely changed that the weight was 
too much towards the hilt. The hilt itself was solid scroll 
work, like that of the naval cutlass. The price of this 
sword was 16s. Jt was not considered a good weapon in 
the service, and unfortunately the attempt was made at 
Enfield to convert the pattern ’53 into this weapon; 
an operation which, we think, ought never to have been 
attempted. Even the drawing out of the triangular 
bayonet, which was also attempted at Enfield, is an 
operation which can only be effected successfully with 
great skill and care ; consequently it is hardly surprising 
that the sword blades sometimes failed, and a system of 
tests having been established by the Indian Government, 
rejection of arms in the hands of troops when a regiment 
passed from the Home to the Indian strength became 
frequent. A board of officers was next appointed, who 
recommended the worst pattern sword that we know of, 
identified as pattern 1882. It was a handy, light weapon 
whose price was only 14s. 6d. It commended itself to any 
one who did not contemplate the real stress of service, 
but was so weak and worthless as to be necessarily con- 
demned, owing to sheer insufficient quantity of metal. It 
is commonly reported that at Enfield these swords were 
not only made by the conversion of the ’64 pattern, but 
that, in some cases, weapons which had already been 
subject to one process of conversion—that is, from the 
’53 to the ’64 pattern—were by a second operation made 
into the ’82 pattern; but, if so, it was rather a good 
thing, as such weapons were already questionable, 
and it was better to expend them than to waste new 
material in making a weapon which had to be condemned. 
This pattern happily was past hope, and was wholly 
broken up. By this time considerable agitation was 
going on with regard to bad sword bayonets and cutlasses, 
and a very much better sword came in as the pattern ’85, 
a strong serviceable weapon with a balance 5gin. from 
the hilt. General Sir Drury Lowe’s committee introduced 
this, which we regard as a good sword, so far as the 
pattern is concerned, but the character of the steel is a 
separate question. Enfield has, we believe, converted a 
previous pattern into this with the usual unsatisfactory 
result, as well as making new weapons. There is also a 
large contract given out to Messrs. Kirschbaum. Lastly, 
there are in the service swords of this pattern made by 
Messrs. Mole and Son, of Birmingham, for the Indian 
Government. 

Our swords surely ought now to be good after all 
that has happened to call public attention to the sub- 
ject; yet this is, we fear, not always so. The weapons 
in the hands of the troops coming from India, and their 
behaviour when tested, are necessarily well known. The 
Carbineers just now at Shorncliffe are still having their 
swords tested, or the testing can only have been recently 
completed. We hear that a great many of their swords are 
rejected, not, we trust, of the ’85 pattern; but it is bad 
enough to have any troops with bad weapons in their 
hands, especially when, as we fear, we should be puzzled to 
find good ones for them as quickly as desirable. It may be 
worth while to compare our own system with that of 
Germany. We have been trying to patch up old weapons 
by conversion, and we have forced these impossible tasks 
ona Government factory where such work was necessarily 
a minor branch. We have generally appointed a superin- 
tendent who had no special knowledge of the business, 
and our store of swords has by no means been a large one. 
In Germany, on the other hand, enormous factories for 
making swords have existed at Solingen, where 1500swords 
can be turned out daily. Swords are there made, indeed, 
for most of the European Powers; yet, far from depend- 
ing on this supply, the German Government have in 
store a complete equipment of new weapons, swords as 
well as rifles, to serve out to every soldier at the com- 
mencement of any war. Nevertheless, all the weapons in 





the hands of the troops are tested at certain intervals, and 
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on a different principle from ours. A certain allowance 
is made for deterioration with time, and a less and less 
test applied according to the increased period that has 
elapsed since the first issue of the weapons. There is no 
waste, no violence done to swords, yet no danger of a 
mau finding an inferior weapon in his hand on active ser- 
vice. We, on the other hand, have always applied the 
same tests irrespective of the wear that the weapon has 
beeu subjected to, and thus have taxed it unfairly. 
Occasionally, we have decided that original tests were 
insufficient, and have suddenly seized on weapons in the 
hands of our troops, and have surprised them with the 
application of more severe tests than they underwent 
when new, and have thus secured a comparatively high 
standard by a survival of the fittest; but the doubt arises 
whether they were not overstrained blades, and the 
process as a whole has been wasteful and expensive. 

To come back, then, to the question of the proper course 
to adopt to secure a sufficient and trustworthy supply of 
swords at the present time. Messrs. Mole have, we hold, the 
first claim, for the reason given above; but they are execu- 
ting orders for the Indian Government, and thefactthat they 
havetheir hands full is, we think, shown by ananswermade 
by Mr. Nepean to Mr. Justice Fitzjames Stephens’ Com- 
mittee,“ No. 1212,” to the effect that Messrs. Moleare obliged 
to obtain a large number of blades from Kirschbaum at 
Solingen. Believing as we do that we ought to move 
very carefully and surely at Enfield, it was absolutely 
incumbent on our authorities to obtain blades for 
immediate need from Solingen. We believe that 30,000 
cavalry swords of the ’85 pattern were those ordered 
from Kirschbaum, and so far as we can learn, the weapons 
supplied are very good. The price is £1 per sword. We 
trust that Mr. Mole obtains the same price from the Indian 
Government, but have no certain information. We now 
come te the step which has been viewed apparently with 
suspicion and discontent, both in this country and in 
Germany. 

Mr. Latham, who had been appointed to sit on General 
Sir Drury Lowe’s Committee, determined to go over to 
Solingen to inspect the works, which so far outstrip any- 
thing in this country in scale and system. We have 
called on him and questioned him as to this, and in reply 
he has furnished us with full and unqualified information, 
so far as we can judge. It appears that beyond a general 
view Messrs. Weyersberg Kirschbaum did not at first care 
to offer facilities to Mr. Latham, until he eventually formed 
business connections with them, and induced one member 
of the firm to come over as partner to establish works in 
this country on the Solingen system, as far as is desirable. 
These works, known as the Oakley Factory, are in King’s- 
road, Chelsea, and are now in operation. An order for 
50,000sword bayonets has been given, and is being executed, 
at an increasing rate, which at present has reached 1000 per 
week. About 100 men are employed, of which eighty 
are English and twenty German. The smiths are, we 
believe, all English; the Germans are chiefly employed 
on grinding and later processes. We were allowed to see 
the processes in the works, and we think that anyone who 
has the same opportunity will be easily satisfied that 
there are great improvements in system and detail, 
although they cannot expect to see what are probably the 
most special secrets. As an instance of improvements, 
take the copying machines, which, when first intro- 
duced at Enfield, were admirable for their day. I 
is distinctly an advantage to perform the rough 
and finished cuts without moving the piece which 
is being operated on from one set of bearings to 
another. Then the contrast between the German 
and English method of grinding is very marked. The 
German gets over his work and holds it between his legs, 
while the Englishman leans over, as it were, against it. 
The former takes less room, simplifies machinery, and, we 
hear, does 20 per cent. more work. All this is no slur 
upon the Englishman. It simply means that where a 
trade has been developed, as it has at Solingen, improve- 
ments are sure to come in. It will, we admit, be a 
reproach to English workmen if the same can be said a 
year or two hence. We hold that at the present moment, 
had there been three times the number of German work- 
men in the Oakley Works, it would not have been just 
cause for complaint, if that were necessary for the esta- 
blishment of a really good sword factory in our own 
country. Gradually, we trust, English workmen will take 
up the whole of the work. In the meantime we must be 
content with 80 per cent., and with the fact that the 
material is English, coming from Firth. We have said 
that the working of the factory is admirable. We do not 
intend to criticise in detail a class of work which has 
dropped behind in this country; but, as a general prin- 
ciple, we could wish that more systematic tests of the 
chemical quality of the steel, and of the effect of each pro- 
cess,could beestablished. Private manufacturers, however, 
can hardly be expected to enter on troublesome investiga- 
tions when the practical working of the metal and the 
skill of experienced men furnishes them with all they 
appear to need. We think chemical investigations ought 
to be made in Government factories, such as would put 
the working of steel on surer ground than it is at the 
present time. However this may be, we conceive that the 
Oakley factory is far in advance of anything hitherto 
seep in this country. The absence of skilled men in the 
work required is shown by the fact that we saw four 
grindstones unoccupied, and were informed that advertise- 
ments have failed to obtain men for them, so that 
some blades have actually had to go to Solingen to 
be ground. We inquired specially as to whether any 
German blades had come from Solingen to the factory, and 
were told distinctly not, although certain small pieces, 
such as bolts and leather “grips” have done so, and that 
the matter admitted of easy proof by checking the work 
done and the quantities of steel supplied from Firth. 

Now, as to the character of the work turned out, the 
blades of some weapons are fullered or fluted, these 
finished weapons weigh from 1 lb. 7 oz. to 1 lb. 9$0z. The 
last approved pattern is unfullered, and weighs from 
1 lb. 8 oz. to 1 lb. 103 0z.; the length of the blade is 18fin., 





and the tang 3}jin., and it weighs 1b. plus or minus 
loz. There isa testing department, where Government 
inspectors work under the direction of Colonel King- 
Harman, R.A. The following tests are applied :—The 
blade unmounted is weighed, gauged in a bed as to profile 
and then as to thickness of metal. It isthen bent over a 
curved wood block, which insures about 10in. deflection 
from the straight line at the end; it is then brought 
down edge first with a blow of 168 1b. weight attached, 
and let fall so as to bring the blade down with a whirling 
stroke, and then it is similarly struck flat on each side 
with a blow due to the descent of an 84lb. weight. The 
blade is then fixed vertically, and a weight of 160 1b. is 
applied along its axis, and the blade is then bent to each 
side, and shortened by !in., and expected to recover its 
line. If it is now seen to be straight on looking along it, it is 
marked and sent back to receive its handle and to be 
polished, when it is again tested as to dimensions, and a 
violent blow struck on an oak block by hand. The studs 
and parts of the handle are gauged, the dimensions being 
sufticiently close to insure interchange of parts. The 
tests, except the vertical one, are repeated and the blade 
finally passed and marked. 

The blades thus made, appear to be really good. We 
believe that all the contract swords and sword bayonets 
being at present supplied are serviceable weapons. They 
are obtained from really good makers; a fair price is now 
given, and they are subject to severe tests before accept- 
ance. We have no sort of interest in grudging the same 
acknowledgment of excellence to Enfield blades, and no 
doubt it is equally due, if the same tests are applied. Never- 
theless, so long as swords which have presumably passed 
tests are found on examination to be so bad as those now in 
the hands of the Carbineers and elsewhere, and when we 
read, as in the 7'imes of December 21st, of three of the 20th 
Hussar swords breaking off short when they charged at 
Suakim, it is necessary to make it clear that the swords 
now made are of a totally different character, and so long 
as there exists an idea that any of the ’85 armsare made by 
the conversion of a previous pattern, so long contidence will 
only be felt in such blades as can be shown not to be so 
made, or that are actually seen to pass the tests required. 
The sooner all idea of a converted 1885 sword is at an end 
the better. We do not at all wish to see the sword making 
cease at Entield. On the other hand, we are far too badly 
off in sword factories to be able to afford to lose Enfield. 
Moreover we hold that Government work should always 
exist as a check on private work. There is also a kind of 
work that ought to be done much better at a Government 
factory than elsewhere, namely, the scientific investigation 
of manufacturing questions. We confess that we think that 
we ought to know more about the quality of steel, than 
the fact that practically it will work into a good blade. 
Chemical and physical investigation ought to be made. 
We ought to know the exact proportion of carbon and 
other elements in the steel, and the form in which it 
exists. We ought to know from the examination of over 
bent blades, how far the limit of elasticity has been 
exceeded on the outside of the bend and how far the crush- 
ing strength of the inside has been tested—and what is the 
best combination of crushing strength and elastic limit to 
give the best neutral axis. Then all the practical ques- 
tions, such as whether it is better for a sword to yield 
eventually by permanent bending or by fracture, and how 
and when grinding the edge is to be carried out, should be 
settled in connection with a Government factory. So 
should the establishment of tests decreasing in strength to 
correspond to the time the sword has been in wear. This 
last system implies, of course, the acknowledgment that 
troops have weapons in their hands which have slightly 
deteriorated, and is only tolerable in conjunction with the 


certainty of new swords being issued before men go on | 


active service. 

We have spoken of prices. Finding that both Messrs. 
Latham and Kirschbaum considered that £1 is a price 
which may secure the most excellent cavalry sword, we 
naturally raised other questions. In what respect does 
the officer get his money’s worth when he buys a five- 
guinea Wilkinson sword ? This, we are informed, is mainly 
in beauty aud finish; in fact, Mr. Kirschbaum went so 
far as to say that for a real hand-to-hand fight he should 
take the trooper’s sword. Further, we learned that both 
Messrs. Latham and Kirschbaum hold that none of the 
highly praised ancient swords have the qualities of 
modern steel. Like the comparatively light officer’s 
sword, it appears in their judgment that the Andrea of 
Ferrara, and all others, fail to compete with the contract 
trooper’s blade. This we give on their authority, for 
we have no means of proving it. 

We do not like to close without insisting that in our 
opinion Messrs. Latham and Kirschbaum are benefactors 
to the country by establishing a sword factory in London 
with all the benefits of the knowledge acquired in the 
gigantic experience of Solingen. And if England as a 
country owes them much, we maintain that English 
workmen engaged in the sword trade owe them more. 
To be unable to obtain as good swords as any other 
nation rapidly, or to obtain them only from Solingen, 
would be intolerable alternatives. The only other course 
is to develope a larger sword trade in England than we 
have hitherto possessed. The Oakley factory, so it 
appears to us, is exactly the step that would best fulfil 
this end. If English factories can spring up and’suc- 
cessfully compete with them, by all means let it be done. 
In the meantime we must express the hope that English 
workmen will not be content to see Germans doing work 
in a better shape, and still continue their hopelessly oid- 
fashioned habits. The inevitable consequence is that if 
skilled workmen will not be content to unlearn what is 
faulty, young untrained Englishmen will gradually leave 
the old skilled workmen far behind. 


SCREW PROPELLERS. 

Tue ignorance which exists concerning screw propellers 
is very curious, and takes an extremely inconvenient form. 
Mathematicians have carefully investigated the problems 
presented by the action of a screw on water, Experi- 








ments have been made on a large scale and a small scale, 
and after all no one can tell whether any ship has or has 
not the screw best adapted to her requirements. 
Furthermore, any new departure in shipbuilding is beset 
with uncertainty as to the screw to be used. No 
engineer or shipbuilder lives who can say positively 
what is the best diameter, pitch, area, and length of the 
propeller for a new vessel. This state of things ought not 
to be allowed to continue, and yet it is not very easy to 
see how matters are to be changed for the better. Thata 
change is desirable is proved almost daily. We could cite 
numerous examples of ships fitted, to begin with, with 
screws quite unsuited to them, One of the most remark- 
able examples is supplied by the Italian cruiser Dogali. 
She was first fitted with screws 12°5ft. in diameter. 
These drove her, with 7800 indicated horse-power, 
at 189 knots per hour on the measured mile. 
She was then fitted with screws 12ft. in diameter, 
with a somewhat finer pitch and less surface, and she then 
attained a speed of 19°66 knots with’ 7600 indicated horse- 
power. ‘This isa particularly instructive case, because the 
engines were not ‘‘ locked up” by the original screws, as 
was the case with her Majesty’s ship Hercules many years 
ago. She did not at first obtain the stipulated speed 
because her screw was too sharp in the pitch, and the 
engines could not make revolutions Paved to develope 
the requisite power. The case of her Majesty’s ship 
Hecla supplies another example. This vessel was built 
for the merchant service, and bought by the Admiralty 
two years ago for a torpedo depdt ship. Her first screw 
was 19ft. 9}in. diameter, and with it she made 12 knots 
with 1760 indicated horse-power. Its diameter was then 
reduced to 18ft., and the surface by about 23 per cent. 
The pitch remained the same, and the Hecla then steamed 
13} knots with 2260 indicated horse-power. Assuming 
the power to augment as the cubes of the speed, we find 
that the increase here was almost wholly due to the 
increase in power; the cube of 12 being 1728, while of 
13 it is 2197. As, however, she steamed a little more than 
13 knots, and the power requisite augments in a more 
rapid ratio than the cube of the speed, it is clear that 
there was here a distinct economical gain due to the 
reduction in the dimensions of the propeller. 

That there is ample room for improvement is shown by 
the fact that not more than about one-half the indicated 
power of a marine engine is employed in driving the ship. 
To make what this means plain, we may take an example. 
Let us suppose that 18,000 indicated horse-power drives 
the City of New York at twenty-two miles an hour— 
that is, 1936ft. per minute. A thrust of 148,243 1b., or 
66 tons, moving at this velocity, represents 9000 indicated 
horse-power, and accordingly the effort on each thrust 
bearing in the ship would, if it were possible to measure it, 
be four] to be about 33 tons. If the whole indicated 
power were utilised in driving the ship, the thrust would 
be 66 tons on each bearing. Of the 18,000-horse power, 
probably 15 per cent., or 2700 indicated horse-power, is 
expended in overcoming the various frictional resistances 
of the engines and shafting. Fifty per cent, or 9000- 
horse-power, goes to propel the ship, the remaining 35 per 
cent., or 6300 indicated horse-power, is expended—how ? 
According to Rankine, principally on driving water 
astern in order to get thrust. Professor Greenhill, how- 
ever, disputes the soundness of Rankine’s theories, and 
we must refer our readers who wish to know what he thinks 
to the able articles from his pen, which will be found in 
our Ixi. and Ixii. vols. It is, however, quite unnecessary for 
our purpose to go into this aspect of the question at all ; 
besides the power expended unavoidably, and, in a sense, 
legitimately, on the water, we have apparently another 
and very important source of loss. We say apparently, 
because there is room for some doubt concerning its true 
magnitude. We refer to the friction of the propeller 
blades moving through the water. Let us assume that 
such a ship as the City of New York has a propeller 17ft. 
in diameter, which makes eighty-two revolutions per 
minute; the tips of the blades will then move through the 
water with a velocity of nearly fifty miles an hour, and it 
is easy to see that if the blades are of any sensible thick- 
ness they must meet with considerable resistance, to say 
nothing of the surface friction. Of course, the deduction to 
be drawn is that the smaller in diameter, other things being 
equal, a screw can be made the better; and it is worthy of 
note that in almost every case where an improvement is 
effected by altering a screw propeller that alteration takes 
the form of a reduction in diameter. There is reason to 
believe that most ships are over screwed; we cannot call to 
mind a single instancein which advantage was gained by an 
augmentation in diameter. We do not, of course, assert 
that such has not been the case; but only that it is out- 
side our experience. This probably results from the pre- 
vailing tendency to provide plenty of screw area to reduce 
slip, which is looked upon as dead loss, Of course slip may 
or may not bea loss. It has, however, broadly speaking, 
little or nothing to do with the efficiency of a propeller, that 
propeller being most efficient which gives the greatest 
thrust in proportion to the indicated horse-power. We 
may have a propeller with aslip of 15 or 16 per cent. which 
gives a thrust representing 52 per cent. of the whole 
power exerted, and we may have another propeller with a 
slip of 5 percent. which gives a thrust of only 48 per 
cent. of the gross power. The former screw would be the 
better of the two by 4 per cent. Some of the worst 
results ever obtained have been got with screws having 
a negative slip; but this was mainly due to the shape of 
the after-body of the ship, and not to the screw. 

We have expressed some doubt as to the hydraulic 
friction of the screw propeller being competent to account 
for the great disparity between the indicated horse-power 
and the thrust power, and the reason why is that just the 
same difference appears to exist between paddle-wheel 
thrust and indicated power. The paddle-wheel wastes 
about 50 per cent. of the whole power. It is easy to 
prove this. It is well known that the propeller and the 
paddle-wheel are about equally ¢ff.cient; that is to ray, if 
1000-horse power drives a given displacement at ten knots 
per hour with paddle-wheels, it will drive the same dig- 
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placement at the same speed with a screw, no less and no 


more. Now the paddle-wheel has water resistances to 
overcome, but they are totally different in character from 
that of the submerged screw, and it would be a startling 
coincidence did it turn out that the water resistances of a 
screw and a paddle, in spite of their difference in nature, 
should be nearly or quite the same in amount. The 
hydraulic friction of a paddle-wheel cannot be as great as 
that of ascrew. The similarity in efficiency of the screw 
and paddle is sufficiently puzzling. The more fully, how- 
ever, we investigate, not their action, but the results 
obtained with various paddle-wheels and screws, the greater 
are the puzzles and anomalies presented tous. It is about 
time, we think, that those who possess experimental 
tanks should establish a series of trials to determine the 
best proportion of screw propellers. Mr. Froude can, by 
the aid of models, predicate what is the speed which any 
particular model will attain with a given power; but he 
cannot as yet say with any approach to certainty what is 
the propeller which is best suited to apply that power. 
The utmost that can be done by the engineer is to say 
that a similar vessel, or one nearly similar, has a pro- 
peller of a particular diameter and pitch, and that no better 
course can be followed than to use a similar screw for the 
new ship ; no one knowing all the time whether the pro- 
peller selected as a precedent is really the best or not. It 
seems to be pretty clear that the mathematicians can give 
little or no aid in this matter; perhaps because they have 
not data enough. It has been said by very experienced 
men, that there is not 10 per cent. between the worst and 
the best propeller that can be fitted toa ship. We could 
find a species of melancholy satisfaction in having this 
proposition proved. The only thing certain, however, 
about the screw propeller at present, isthe uncertainty 
which exists as to whether any ship afloat has really yet 
the best propeller possible. 


THE LIGHTING POWER OF GAS, 


More than a year ago, when urging the necessity for an 
improved standard on which to found an estimate of the 
lighting power of gas, we said: —“ It is eminently desirable 
that the gas companies should approve of the proposed 
change, and for this purpose their co-operation should be 
sought.” Some indication that the companies are dis- 
posed to move in this direction is afforded by a letter 
which has just been addressed to the Metropolitan Board 
by the directors of the South Metropolitan Gas Company, 
expressing their opinion that the Parliamentary standard 
candle used for testing gas is of a very uncertain and un- 
trustworthy character, and that it is desirable to obtain 
Parliamentary sanction for the adoption of a new and un- 
trustworthy standard. It was further asked that the Board 
would receive a deputation on the subject. It takes con- 
siderable power to move a mountain, and such a mountain 
is the Board of Trade. If this department of the Govern- 
ment would only take action, the question would soon be 
settled. The Metropolitan Board has approached thedepart- 
ment more than once in reference to this matter, but 
although the Board of Trade some time back appointed a 
Committee toinvestigate the subject, nostep has been taken 
to establish a better system. In consequence of the letter 
from the South Metropolitan Gas Company, indited by 
Mr. George Livesey, the Chairman of that body, the 
Metropolitan Board has resolved to press the subject once 
more upon the attention of the Board of Trade, and it is 
to be hoped that this may lead to a satisfactory issue. 
As the law now stands, under the Metropolis Gas Act 
of 1860, the standard of lighting power is obtained 
by the use of sperm candles weighing six to the pound, 
each burning 120 grains per hour. But sperm candles 
vary in their results according to the manner in which 
they are made, and—what is worse—the same candle gives 
different results according to the conditions under which 
it is used, A rise in the temperature of the air is suflicient 
to lower the lighting power of the candle, without any 
corresponding effect on the gas with which the candle is 
compared, the result being that of making the gas appear 
more luminous than it really is. Nor is this all. If the 
sperm candles go wrong, it might be thought that 
sometimes they would favour the consumer, by 
shining with extra brilliancy. But it is said they 
scarcely ever do this. They have a perverse habit 


of sinning only one way, that way consisting in 
giving less than their proper amount of light. If we 


could suppose a yard measure occasionally contracting 
itself, but never exceeding its proper length, we can 
imagine how it would make a piece of cloth appear longer 
than it really is, so as to operate to the prejudice of the 
purchaser. Such is the behaviour of the sperm candle, 
and as such it ought to be condemned in the interests of 
the public. This treacherous standard has crowned all its 
other misdoings by actually degenerating in the course of 
years. According toa report of the Standards of Light 
Committee of the British Association, sperm candles are 
now made with a drier kind of spermaceti than formerly. 
The melting point is thus raised, and a larger wick is 
used, the result being that the candles give less light for 
a given consuniption than candles with smaller wicks. 
This change has taken place within the compass of ten 
years. A contrary conclusion was arrived at by Messrs. 
Heisch and Hartley, who were engaged to investigate 
the general question by the Standards of Light Com- 
mittee appointed in 1883 by the Council of the Gas Insti- 
tute, But in 1885, Mr. W. J. Dibdin declared, as the 
result of his own investigations, that “So far from 
candles giving more light, the tendency is to give less 
light.” Of course this would exalt the lighting power of 
gas as measured by such astandard. As for the uncer- 
tainty attending the use of sperm candles, Messrs. Heisch 
and Hartley were sufficiently pronounced. They reported 
that the illuminating power of these candles was subject 
to a variation amounting on the average to 7°05 per cent., 
or rather more than one candle in 16-candle gas. 

Mr. W. J. Dibdin, the chemist to the Metropolitan 
Board, whose exhaustive researches into the relative merits 
of different standards of light have done so much to place 
the question on a proper basis, has just read an important 





paper on the subject before the Society of Arts. That the 
inquiry is not a mere topic of interest to experts is shown 
by the fact that a deviation of one candle in the lighting 
power of gas throughout the year, over the area of the 
metropolis, represents a value of more than £200,000. 
Such is the amount which London pays for a single candle 
of gas per annum. An error of half acandle “against the 
purchaser ” is very possible, and if this extends the year 
through, the loss to the metropolitan gas consumers is 
£100,000. That an average loss of half a candle should 
take place over a period of twelve months seems quite 
possible with the present imperfect mode of measurement. 
At all events, there is no guarantee against it. It will be 
asked—Why then should the gas companies seek to 
obtain a better standard, seeing that the sperm candle is 
their friend to so large an amount? But the gas com- 
panies have their own view of the matter. The probability 
is that they look upon the sperm candle as a very uncertain 
kind of ally. They never know exactly what may be the 
official return as to the lighting power of their gas. Hence, 
in order to avoid be'ng fined, they have to keep their gas 
up to a lighting point sutticient to cover all contingencies. 
Were the standard uniform, they could produce gas 
practically identical with the requirements of the law: 
thus giving the consumer his due, and no more. More- 
over, we have only the South Metropolitan moving as yet 
in this matter. The Gas Light and Coke Company, con- 
ducting its operations on a much larger scale, has not 
yet spoken, though it has never failed to facilitate Mr. 
Dibdin’s experiments. Be the motive what it may, there 
is the fact that one of the London gas companies comes 
forward to demand a proper standard of light. That the 
stake at issue is large affords a cogent reason why the 
public should hai] the prospect of a better system with 
delight. But unfortunately the subject is one which the 
public do not understand. The Board of Trade should 
bestir itself as the consumer’s friend, and prepare a Bill to 
be laid before Parliament, legalising a proper method for 
estimating the lighting power of gas. Supposing the 
meter to register the volume correctly--about which there 
is some lingering doubt—this does not insure for the con- 
sumer that amount of light for which he pays. It is light 
that is wanted, and not merely gas, 

This matter has been under discussion for years past, 
and has reached a point when controversy should give 
place to active measures in the way of improvement. There 
is nothing more to wait for, except for the Board of Trade 
to take up the work which is now ready to its hand. The 
present authorised standard is shown to be seriously 
defective. A superior method is provided in Mr. Vernon 
Harcourt’s pentane air-gas flame. The sperm candle has 
been condemned by a Committee of the Board of Trade, 
by the Gas Institute, and by the British Association, as 
well as by the Metropolitan Board. The Committee 
appointed by the Board of Trade reported that they found 
a difference of 15 percent. in the average illuminating 
power of legal candles, and a maximum variation between 
two pairs of candles of 22-7 per cent. This report is now 
more than seven years old, and yet the sperm candle 
retains its position, and the Board of Trade has done 
nothing towards superseding it by something better. But 
the same Committee which condemned the sperm candle 
approved Mr. Harcourt’s air-gas flame as affording an 
“exact and trustworthy ” standard of light. Mr. Dibdin 
has arrived at the same conclusion, and the agreement on 
that point, if not quite universal, is yet so general as to be 
virtually unanimous. In the discussion which followed 
the reading of Mr. Dibdin’s paper at the Society of Arts, 
it was explained by Mr. Vernon Harcourt that the Board 
of Trade had remained inert, because when the report of 
its Committee was sent into the provinces, scarcely any 
replies were received, and the Board concluded that very 
little interest was taken in the subject. But against this 
should be set the fact that the authorities best able to speak 
on the subject have unanimously condemned the present 
method of determining the illuminating power, and have 
called for the introduction of an improved method. 
The Gas Referees, consisting of Professor Tyndall, Dr. 
Pole, and Mr. Vernon Harcourt, are apparently agreed 
as to the change that ought to take place. There 
are some other points connected with the testing of gas 
which might be pressed, as well as that of the standard 
flame. But the latter is clearly ripe for settlement, and 
now that the gas companies have begun to move it is to be 
hoped we see the beginning of the end. The years 
of delay in dealing with this question have probably cost 
the gas consumers of London a very considerable sum, 
for when gas fails to give its due amount of light, the 
popular remedy is to burn more, and as little as halfa 
candle in a burner means something, if we take the year 
round. The testing of gas in the provinces has also 
to be considered, and proportionately augments the total 
amount involved. 





RAILWAYS AS SHIPOWNERS, 


Some time ago we referred in THE ENGINEER to a Bill proposed 
by the Manchester, Sheffield, and Lincolnshire Railway Com- 
pany. It i: a measure to be brought before Parliament next 
session, and seeks power to enable the railway company 
named to run steamships between Grimsby and a large number 
of ports in Germany, Denmark, Sweden, Norway, and other 
countries. The Bill is to meet a keen opposition ; the shipowners 
of Hull will oppose it, the council of that borough will probably 
do so, and already steps have been taken to draw the attention 
of the Board of Trade to the proposals. It may be remembered 
that there have been in recent years two schemes of a similar 
nature put before the Houses of Parliament by railway companies 
—and that both have been rejected. One of these measures was 
proposed by the Great Eastern Railway, and we believe the other 
was a Bill projected also by a railwaycompany. The opposition 
at Hull raises the question on the broadest grounds. The Hull 
Chamber of Commerce has put on the agenda for the general 
Chamber of Shipping a notice which indicates the object of the 
Bill, and adds, “ the effect of such additional powers would be to 
crush private shipowners by the power of capital raised for 
totally different purposes.” This contention really goes to the 
root of the matter, aud it is now probable that there will be 








fought out a question which will be more than a mere squabble 
between rival ports—it will be the raising of the vital question 
how far railway companies may go in the endeavour to attract 
traffic to the lines they own or the ports they have made. It 
will be well if we can obtain an authoritative decision on that 
great question, for it is coming up in several ways. Another 
measure brings it up—a Bill which proposes to give another rail- 
way power to erect an hotel in “a city and inns,” and -there are 
other proposals which touch the fringe of the question also. It 
is to be hoped that the whole question will be so settled that 
there will be a definite rule for the future. It is evident that 
the general tendency of Jegislation by private Bills is to grant 
powers in special cases, and thus to create precedents which are 
not very safe in all cases, and it would be very decidedly to the 
advantage of the railway companies if a rule were laid down 
that would be fair to all. 


THE MANUFACTURE OF CEMENT IN TROPICAL COUNTRIES, 


WE observe that the question has been mooted as to whether 
the local manufacture of hydraulic mortars may not in India 
and other tropical countries be made to supersede the necessity 
for reliance on the supply from home of those cements which 
enter so largely into all constructive work. The transport of 
these, as we have pointed out ina previous article, adds not 
only largely to their cost, but entails a deterioration of their 
quality. We have had shown to us a correspondence addressed 
on the subject to one of the largest manufacturers of Portland 
cement in this country, and it seems certain from the facts 
named in it that the question is mainly—indeed, almost entirely 
—one of cost. In tropical countries there is nowhere to be 
found any deposit of the chief basis of nearly all artificial 
cements—chalk ; while we need scarcely refer to its abundance 
throughout the whole area of the British Isles. But even with 
this abundance the price of manufactured cement here has to be 
cut so fine that it is only localities most favourably situated for 
the supply of this material that can successfully compete in the 
productiop of cement. It had been anticipated that in the 
large supply of coral available on most tropical shores a substi- 
tute for chalk could be found which could compete economically 
with the home production of cement ; but an analysis of the 
figures submitted showed that, even if coral could be used as an 
efficient substitute, the cost of it would more than counter- 
balance any saving upon the price of sea transport that would 
result from production on the spot. Thus it would seem that 
our natural advantages are likely long to secure to us the 
function of the supply of artificial hydraulic cement to the great 
markets of the East. 








LITERATURE. 


Anwendungen der Graphischen Statik. By W. Ritter. 
Meyer and Zeller, 1888. 


Tue admirers of the graphical methods of determining 
the stresses in statical structures, and of Culmann the 
founder of graphical statics as a science, will receive this 
work with great interest. Culmann issued the first 
volume of the second edition of his graphical statics in 
1875, fifteen years after the first edition. His death in 
1881 precluded the completion of the second volume, and 
Professor W. Ritter, formerly of Riga, and now of Zurich, 
has succeeded to the inheritance of his papers, and has 
undertaken the publication of a work embodying not only 
these treasures but also the most important chapters of 
the existing work in a new and more digested form. 

Graphical statics may be considered to deal principally 
with the following subjects :—(1) The internal stresses in 
beams and other bodies ; (2) the polygon of forces and the 
funicular polygon ; further, the resolution of a force into 
three components in the same plane, and the theory of the 
framework ; (3) the distribution over a beam, simple, 
continuous, or arched, of the bending moments and shear- 
ing forces ; also the construction of the change of form 
of elastic bodies, especially the construction of the elastic 
line of beams. The operations here applied are known as 
graphical integration. 

The principal theorem of the first subject refers, 
so far as forces in a plane are concerned, to the 
ellipse of stresses, viz.:—If the specific stresses act- 
ing upon the various directions—which a section through 
a particle of the body may assume—are projected from 
a common point according to magnitude and direc- 
tion, the trace of the ends of the rays is an ellipse— 
the ellipse of stresses. This theorem is used for the con- 
struction of the tractories of greatest pressures and ten- 
sions, and of the greatest shearing forces ina beam. An 
analogous theorem refers to the stresses in solids in every 
direction, and here the “ ellipsoid of stresses ” is the trace 
of the forces acting upon surface elements in varying 
positions towards a given system of co-ordinates in 
space. 

Professor W. Ritter proposes to divide his work into 
five parts, the first of which, entitled, Forces acting inter- 
nally in a Beam, is now before us. In Culmann’s 
“Graphische Statik,” 1875, we find the theorem of the 
ellipse of stresses, on page 516, while in Ritter’s “ Anwen- 
dungen” it is placed at the beginning. The knowledge of 
the elements of graphical calculation and of the principal 
theorems of the geometry of position—or projective 
geometry—-being presupposed, we consider this arrange- 
ment of the matter good in so far as the investigation of 
the stresses in a particle has, by almost all writers, been 
considered to form the most rational and _ scientific 
beginning. We think, however, that a short abstract of 
definitions of the incidental geometrical terms like ‘“ con- 
jugate sections,” “involution of points,” “ pol,” “ polar,” 
“antipol,’ “antipolar,’ as well as of the geometrical 
problems chiefly applied in graphical statics, would have 
been a useful addition to the work, and a help to many 
readers in preparing their minds for a somewhat difficult 
task. The question would be, how much space in the 
introduction to the present treatise or—since that is 
already closed—in an appendix to the work, would be 
required to satisfy those who may be fair mathematicians 
and analysts, but whose theoretical education dates chiefly 
from a time previous to the year 1860? We believe it to 
be moderate. Such an appendix can, for examp'e, be 
found at the end of Mr. J. B. Chalmers’ most creditable, 
although somewhat dry, work entitled “Graphical Deter- 
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mination of Forces in Engineering Structures”—London : 
Macmillan and Co., 1881—which is also based on Cul- 
mann’s teachings. In analogy to this we find, in works 
of the algebraical school, appendices of integrations such 
as are required for the working out of the statical 
problems. 

The first chapter on specific stresses is followed by the 
second on the equilibrium between external and internal 
forces in a beam. This subject seems to have been 
reserved for the second volume of Culmann’s second 
edition, which never appeared. What is found in the 
first edition about it, namely, about the distribution of 
the longitudinal, the shearing, and the torsional stresses, 
is arranged in the present volume to much advantage in 
regard to clearness, and contains much original matter. 
The theory of the central “ellipse,” or ellipse of inertia, 
and of the “ core,” is here treated only incidentally, but 
with sufficient clearness for all immediate purposes. The 
chapter concludes with a direction how the method of 
constructing the tractories of maximum stresses in the 
plane can be applied to the construction of the tractories 
in a solid, thereby avoiding the complicated construction 
of the ellipsoids of stresses. 

The third chapter accordingly contains the construction 
of the maximum stresses in given solids, for example, ina 
rectangular beam, a plate girder, a railway rail, and a 
crane. These examples are followed by illustrations of 
tractories actually occurring in Nature, and the chapter 
concludes with a discussion vf the method to be followed 
in constructing the stresses if they surpass the limit of 
elasticity of the material. 

The fourth, and last, chapter deals with the elastic 
changes of form. The author begins again with the 
element in form of a cube and the sectional lamine of a 
beam, showing the influence of the longitudinal and 
transverse forces separately and then combined, and 
passes on to the change of form of a whole beam. The 
essence of the method of adding together the changes of 
the elementary lamine in order to obtain the change of 
the whole was already given in Culmann’s second edition, 

ge 571; but it required the greater elaboration which 
it has found here, and which no doubt it will find more 
extensively in the fourth and fifth parts of this work. 
The same may be said of the secondary chapters on the 
elastic line, on the resistance of long struts to buckling, 
and the strength of materials. 

We need hardly say that all problems of determining 
the stresses in bodies can be solved by algebraical, as well 
as by graphical analysis, and that there are several pro- 
blems for which no graphical solution yet exists, and 
probably never will exist. Purely algebraical methods, 
however, can only seldom be applied to real structures, 
because these have generally not the simple forms which 
such application requires; if we sometimes speak of 
applying algebraical or analytical, as compared with 
graphical methods, we really mean numerical methods 
based upon theories common to both, assisted by graphical 
illustrations and calculated by algebraical methods, e.g., 
by solving equations. These are often shorter than the 
purely graphical methods, i.e, such implying graphical 
calculations throughout; but when it is desirable to 
convey the solution of a problem in all its stages clearly 
and speedily to another person’s mind the graphical 
method is generally preferable. The present volume is 
acasein point. Here it is desirable that the student 
should have a clear idea of the distribution of the stresses 
in a beam, and such an idea cannot better be given than 
by graphical illustrations not only of the results, but also 
of the way to the results. In fact, the elements of a 
science can never be made too clear, and even those who 
seem to have mastered them by algebraical methods will 
add to their knowledge by the light of a new method. 
The present treatise, being distinguished among similar 
works by its lucidity, combined with thoroughness, is 
therefore of great value to votaries of either school, and 
we cordially wish success to the author in the continuation 
of his difficult task. The four other parts of the work 
will contain—II. Frameworks ; III. Earth pressure and 
ae walls; IV. The continuous beam; V. The 
arch. 

In conclusion it may be mentioned that the author is 
already known to us by several papers of considerable 
eriginality. Perhaps the most popular among these is a 
short pamphlet on the elastic line, “‘ Die elastische Linie.” 
Zurich : Meyer and Zeller, 1871 and 1883. Other papers 
are: “Der Bogen mit festem Auflager,” Zeitschrift f. 
Bauwesen, 1876 ; “ Das Versteifungsfachwerk bei Bogen- 
und Hingebriicken, ibid. 1877 ; “ Die zufallige Belastung 
bei Eisenbahnbriicken,” Rigaer Industriezeitung, 1877, &e. 


Des Emplois Chimiques du Bois dans les Arts et ' Industrie. Par 
Uthon Petit. Paris: Baudry et Cie. 1888. 377 pp. 
Tuts book describes the processes best known which have 
for their object the conversion of wood into pulp for 
paper-making and other purposes; the conversion into 
charcoal of various kinds, and those processes which may 
be generally classified as destructive distillation for 
obtaining tar, oil, and acids. The first chapters deal with 
the composition and organic character and properties of 
woods; the second with its employment by combustion as 
fuel and the extraction of carbonate of potash; thirdly, 
by carbonisation and the manufacture of ordinary and of 
gunpowder charcoal and brown charcoal for the same and 
other sage and Charbon de Paris; fourthly, employ- 
ment by dry distillation as used in obtaining various pro- 
ducts, including wood tar, oils, spirit, and acids, and the 
derivatives of all these, and gas; fifthly, the employment 
of maceration as used for obtaining tannin, tannic juices 
and extracts; and sixthly, employment by various 
chemical methods in combination with mechanical means, 
chiefly those employed in making pulp and paper stuffs, 
and their refinement ; manufacture of glucose, and of 
oxalic acid from sawdust. The volume concludes with a 
chronological list of patents taken out between the 1st 
January, 1870, to 3lst December, 1886, relative to the 





extraction“of tannin and the manufacture, of ,wood pulps 
for paper making. The book is well got up, and suffici- 
ently illustrated for the purpose of explaining the numer- 
ous processes described. 
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FLUSHING A RIVER. 





AN interesting case of flushing a river to remove sewage 
deposit is described, with the engravings of the tunnel and 
machinery adopted, in the American Engincering and Building 
Record. The city of Milwaukee, Wisconsin, is situated on the 
western shore of Lake Michigan at the confluence of the Mil- 
waukee, Menomonee, and Kinnickinnic Rivers, inconsiderable 
streams whose combined daily flow does not exceed 400,000,000 
gallons, and for nine months in the year dves not exceed 
50,000,000 gallons per day, three-fourths of which is discharged 
by the Milwaukee River. Their current, sluggish at best, is 
frequently arrested and the water backed up by a stormy wind 
raising the level of the lake at that point. A population of 
20,061 in 1850 has increased to about 204,000 now, demanding 
arapid extension of the sewer system, which has attained a 
total length of about 150 miles, the different branches discharg- 
ing either into one of the three rivers, or, in a few instances, in 
the south part of the city, into an intercepting sewer, whose 
contents are pumped out into the lake outside of the harbour. 

The solids of the sewage discharged through all these sewers 
found a lodgment on the river bottom until a deposit of from 
lft. to 2}ft. in depth of sewage sludge had been formed along 
the bottums of the Milwaukee and Menomonee Rivers which, 
when the river water, during the summer season, reached a 
temperature of 72 deg. and over, began to generate gases that 
turned the river water black as ink, and caused a stench which 
was noticeable for some distance on both sides of the rivers. 
Various measures for securing relief were proposed and dis- 
cussed. The sewers could have no free outlets except into the 
rivers, where theircontents finally discharged through the harbour 
inlet about two miles south of the water supply pumping station. 
Sewers could not discharge north of the harbour inlet for fear 
of contaminating the water at the pumping station, and since 
there was practically no current in the rivers during at least 
nine months of the year, the city engineer, Mr. G. H. Benzen- 
berg, determined to attempt the cleansing of the existing system 
by flushing it. The Milwaukee River is dammed at D, and 
receives very little sewage above that point. It was believed that 
if the river below the dam, which was practically a large open 
sewer, could be adequately flushed, not only would the increased 
volume of discharge scour out its bed and accelerate the flow 
of sewage matter, but that the introduction of colder water 
from the lake would check fermentation, and sinking to the 
bottom, would force the warmer water and foul matter towards 
the surface, where it would be most rapidly discharged. Mr. 
Benzenberg therefore designed and constructed the flushing 
tunnel system described. From the upper end of the Jower 
level of the Milwaukee River a tunnel was built to Lake 
Michigan. It was suitably protected at its extremities, and 
provided with suitable machinery to force through it, from the 
lake into the river, a volume of water about equal to the 
normal discharge of the latter. This tunnel, about 2534ft. 
long, is shown by the double line EF G. IH is the inlet 
protection channel, and H G the inlet flume. An engine- 
room, with a water-tight wrought iron lining over floor and 
walls, and cast iron gates, separating the wheel chamber from 
the tunnel when necessary, are shown atG. Ordinarily these gates 
are open and the water enters freely, being forced to the river by 
the wheel placed transversely in the tunnel at G. This wheel con- 
sists essentially of a circular frame containing a propeller wheel 
running on a shaft whose direction is that of the centre line of 
the tunnel. It is driven by a compound engine. After the 
completion of the tunnel and machinery water was admitted 
through a small gate in the centre of the inlet gate, and when 
the tunnel was nearly filled both inlet and outlet gates—at G 
and E—were opened and the wheel started September 14th 
last. Five and a-half seconds after the wheel started the 
lake water commenced pouring into the river where the current 
was then slowly up-stream ; thirteen minutes later the current 
was observed to stop, and one minute after to reverse and flow 





towards the lake. A few hours produced a marked change in 
the colour of the river water, which became rapidly clearer. 
When running at full speed the wheel discharges the entire con- 
tents of the tunnel into the river about every six minutes. 
Chief-engineer Benzenberg writes: “The pumps were started 
on September 14th, and at once proved a great success, the 
pump or wheel forcing 34,000 cubic feet of water through the 
tunnel every minute, with forty-three revolutions per minute. 
We have run the wheel fora time at the rate of fifty-six and 
a-half per minute, and found she was throwing 44,000 cubic feet 
per minute through the bore. Every one here considers it a 
great success, and the almost universal opposition has dis- 
appeared. The water in the Milwaukee River from the dam to 
the outlet, and in the east and south Menomonee Canals, is 
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clear, and has the beautiful blue colour of the water in Lake 
Michigan.” 

Mr. Benzenberg stated that the water backed up in the 
Menomonee River, as had been foreseen, and practically reversed 
the current of that river, which now discharges through the 
intercepting sewer. It has been found also that the deposit of 
sludge in the Milwaukee River has been largely removed, how 
far has not yet been determined, but where it was found to be 
eighteen inches deep not any is left. 








THE OTTO WIRE ROPEWAY. 





On page 534 we give a view from a photograph of one example 
of the Otto wire ropeway, now being introduced into this 
country and the Colonies by Messrs. Commans and Co., London. 
The view given shows part of the line at work at the Got- 
tesegen Colliery, near Antoneinhiitte, in Upper Silesia. 
Further views and details will be given in succeeding impres- 
sions. 





DEATH OF Mr. GeorcE LEOPOLD RICHE.—We much regret to 
have to announce the death, on the 22nd inst., at his residence in 
Wimbledon, of Mr. George Leopold Riche, for many years the 
Publisher of this journal. The name of Mr. Riche has been asso- 
ciated with the commercial department of THE ENGINEER for 
upwards of thirty years, although ill-health had for a considerable 
time before his decease deprived the Proprietors of the active 
services which for so many years they so highly valued. 


ELECTRICITY AND ARTESIAN WELLS.—The discharge of water 
from artesian wells has for so been employed as a motive 
power in France. In the city of Tours there is an artesian well 
which drives a hydraulic wheel seven metres in diameter, and 
works the machinery of a silk factory. At Grenelle the heat of 
the water issuing from a deep well is utilised in warming buildings, 
A project is now before a Commission of the Municipal Council of 
Paris having for its aim the utilisation of the power obtainable 
from the new artesian well in the Place Hébert, at La Chapelle. 
There are now three important artesian wells in the Paris basin, 
that of Grenelle being the oldest, and that at Passy the most pro- 
ductive. The new La Chapelle well is, however, situated in an indus- 
trial quarter of the 18th arrondissement, and is thus well adapted for 
the experiment of producing motive power. Besides these there are 
a number of private artesian wells in Paris belonging to manu- 
facturers. The La Chapelle well was finished in March last, 
having been begun twenty-four years ago. It reaches a depth of 
720 metres, and the water, left to itself, rises to a height of 35 
metres above the mouth. It furnishes 6000 cubic metres of water 
in twenty-four hours. The Times says the proposal is to utilise the 
power furnished by the well in generating and distributing 
electricity for lighting and motive purposes. One object men- 
tioned is the lighting of the park of the uttes Chaumont, which 
is situated near the well. Before now electricity bas been 
generated in this manner. At Ponce de Leon, in Florida, there is 
an hotel having a powerful artesian well, which drives a turbine- 
wheel and dynamo, thus generating the current necessary to light 
the building and its grounds. At Yankton, in Dakota, there is a 
flowing well which drives the dynamos of an electric light company. 
The well is 600ft. deep, and the water on issuing from it is con- 
ducted to a reservoir placed 30ft, above the turbine which actuate 
the dynamos, 
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HORIZONTAL CONDENSING ENGINE, WITH 
TRIP VALVE GEAR. 

Tuer engine illustrated above is fitted with an automatic 
instantaneous cut-off, which possesses features of interest. In 
describing the engine we may quote from the specification under 
which it was made. The engine ha: two cylinders, 32in. 
diameter, of proper length for a 4ft. stroke, and provided with 
slide and automatic cut-off valves. The valve chests are cast 
with the cylinder. The 
excentrics are of cast iron, 
and have cast iron straps, 
fitted with phosphor bronze 
liners. The excentric rods 
are attached to the excentric 
straps with flanged ends and 
bolts, the other end being 
fitted with gun-metal steps 
and wrought iron strap, gib, 


and cotter. The valve 
spindles are of steel, of 
the form shown. The 


spindles have a strong socket 
for connecting to the excen- 
tric rod, with screws and 
nuts for adjusting the valves 
inside the valve boxes, and 
having 5in. square block for 
guiding them, The valves 
are attached to the spindles 
by phosphor bronze nuts, 
adjusted so as to allow them 
to lie upon the cylinder 
facings. The pistons are of 
Mather’s manufacture, The 
piston-rods are of forged 
steel, 5in. diameter, fitted 
with a wrought iron cross- 
head. The guide bars blocks 
are 18in. long and 54in. wide. 
The connecting rods are of 
scrap iron, 4jin. in diameter at the crosshead end, 64in. diameter | 
in the middle, and 5in. diameter at the end of crank. The crank | 
pin end is forged solid, and fitted with strong phosphor bronze | 
bearings. The foundation frames are of the box girder form, | 
18in. deep by 12in. wide. The air pumps are, as will be seen, 

horizontal and double-acting, fitted with india-rubber foot and | 
delivery valves, the valve seatings being one-third larger than 

the size required, to allow for scale. The barrels have phosphor 

bronze linings, and the bucket rods are of phosphor bronze. 


he pumps are placed far enough back to allow of a central | regular feed of oil to the bearings of machinery of all descrip- | while the water service is never used. 
tions. 


slide and slipper block between cylinder and air pump. The fly- 


wheel is 19ft. diameter, cast in halves, with plain rim, and 


weighs about fifteen tons. The crank shaft is made from 
hammered scrap iron, with bearings 104in. diameter and 18in. 
long. The cranks are of hammered scrap iron, the crank pins 
being of steel, 5jin. diameter and 7in. long. The construction 
of the valve gear will be seen from the detail drawing given 
above. A spring cylinder or dashpot is employed in connecting 
with trip gear, controlled by the high-speed governor, from 
which C, Fig. 3, is the connecting-rud. The two parts of the 
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set will continue to lubricate the bearing at a constant rate so 
long as sufficient oil remains in the cistern or box to keep the 
float from touching the bottom. 

It consists of the box or cistern A, the float B, and the syphon 
tube C, which is fitted into the ferrule D, that passes through the 
centre of the float. By pushing the syphon up or down through 
the ferrule, the outer leg of the syphon is shortened or lengthened 
in comparison with the oil level in the cistern, and the rate of 
supply is retarded or accelerated accordingly. 

The float can be made 
either of hollow metal,wovod, 











BELLISS’ 


AND DADD’'S LUBRICATOR. 


slide rod at T and T! are held in the box above those letters, | 


and they are liberated by the bell crank levers A, A’, and L, L', 


sooner or iater, according to the position vertically of the 


rod C, 








BELLISS’ AND DADD’S FLOATING SYPHON. 


Tuis syphon has been designed to insure a constant and 








or metal with cork floats, the 
syphon tubes of either metal 
or glass—glass is preferable, 
as it dves not foul. The 
inner leg of the syphon is 
made with a close bottom 
and two ports in the side 
as in a through cock. These 
ports correspond with two 
slots in the ferrule, which is 
made either of cork, soft 
wood, or hard rubber. When 
the ports are in line with the 
slots the syphon will feed 
at whatever rate it is set to. 
If it is desired to stop the 
syphon working a slight turn 
will close the ports, and 
leaves. the syphon primed 
ready for use again when 
required. 

There is a balance weight 
E, sliding on a bar fixed on 
the top of the float. Wher 
the syphon has been once 
adjusted it may be required 
to temporarily increase or 
diminish the supply of oil. 
This can be done by moving 
the weight to either side of 
the float, when the outer leg of the syphon will be practically 
shortened or lengthened as may be desired. In practice a very 
slight alteration in the position of the weight makes a great 


| difference in the rate of feed, so that the float is canted but 
| slightly. 


These syphons have been fitted to the s.s. Lady St. Germans, 
of London, 140 N.H.P. Every bearing about the main engines 
is fed by them, and the result has been very satisfactory. The 
consumption of oil now averages a little over one gallon per day, 
The syphons used are 


It can be adjusted to any rate of supply, and when once | .,in, bore, and are adjusted to allow one drop to every ten revo- 
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lutions of the engines. Each of the main bearings is fitted with 
three syphons, the bottom ends of the connecting rod with two, 
and the top ends with one each. The boxes are fixedon the sides of 
the condenser and cylinders, whence pipes lead from the funnels 
into which the syphons feed to the various bearings. This gives 
the advantage that the nuts of the main bearings are readily 
accessible should any fresh adjustment be required, as there are 
no oil boxes on the caps. Mr. Dadd is superintendent engineer 
to the Oriental Steamship Company, Leadenhall-street. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Germany: Condition of iron and steel industries.—The French 
Consul-General at Hamburg reports: The union of German iron 
and steel merchants have recently published certain data show- 
ing the progress recently accomplished in the iron and steel 
industry of Germany. On January Ist, 1887, the 205 works of 
the union gave employment to 138,695 workmen, receiving 
monthly wages amounting to £409,093, and averaging 
£2 18s. 11d. per head. On January Ist, 1888, the number of 
workmen had increased to 147,051, a rise of 8356, or 6°02 per 
cent.; the aggregate monthly wages rising to £512,976, an 
increase of £103,883, or 25°35 per cent., and the average wages to 
£3 9s. Id., or 10s. 2d. increase per head. For the year 
1885-6 the total of the capitals employed, amounting to 
£16,651,875, produced receipts amounting to £417,291, or 
2} per cent.; in 1886-7 a capital of £16,807,520 produced 
a surplus of £722,535, or 4°29 per cent. In 1887 the works 
of the union expended, in accordance with the regulations 
governing the subject, £115,250, or 16s. 74d. per workman for 
assurance against accidents, deaths, &c. The voluntary gifts 
made by the companies’ funds for pensions, &c., to invalids, 
orphans, and widows, has increased to an average of 18s. 63d. per 
workman. The expenditure incurred by joint stock companies 
for similar benevolent objects amounts to about one-fourth of the 
dividends paid to the shareholders; in works belonging to indi- 
viduals the expenditure under this head must be similar, though 
there are no reliable data to be obtained. 

Germany: Trade of Bremen in 1887.—The Bremen’ trade has 
again taken a favourable turn in most branches. Imports into 
Bremen increased by £2,785,731, or 11°2 per cent. British im- 
ports decreased by £331,274, or 13°35 per cent., and their pro- 
portion of the whole from 16°3 to 14 percent. A noticeable 
feature is the expansion of trade between Bremen and Australia, 
China, and Japan, imports from these countries having increased 
since 1885 by £760,195, or 1424 per cent. If these figures are 
absolutely correct—absolutely, because there is a disposition to 
make the most of things—they are worthy of the attention of 
British merchants. These results are said to be the outcome of 
the Norddeutscher line of steamers. British shipping entering 
Bremen increased by 86,670 tons, or 36°4 per cent., and the pro- 
portion of the whole from 19 to 22°5 per cent., and the average 
size of the vessels from 796} to 900 tons. The following are the 
values of some of the goods imported from Great Britain :— 
Building materials, £14,996 ; coal, 47,053 tons, valued at 12s. 04d. 
per ton, being 3560 tons, or 8°25 per cent. more than in 1886 ; 
iron and steel, £12,908 ; iron and steel goods, £15,449; machines, 
£95,473 ; oils, £32,944; tin, £8339; yellow metal, £4263. 
Hardly any improvement in petroleum took place last year, 
imports of crude decreased by 57,000 barrels, or 40°45 per cent.; 
and imports of refined increased by 231,047 barrels, or 37°75 per 
cent. The importation by tank steamers has been further 
developed, and arrangements made for the construction of large 
tanks at Bremerhaven. Exports from Bremen increased by 
£1,943,332, or 8°1 per cent.; those to Australia, China, and 
Japan, by £700,911, or 1229 per cent., corresponding with the 
increase in imports from those countries. Exports to Great 
Britain increased by £332,654, or 42°1 per cent.; of this amount, 
copper reached £13,518; iron rod, £20,422 ; machines, £1468 ; 
ore, £12,328. The exportation of German coals vid Bremen fell 
off during 1887, with the exception of bunker coal from this 
port, which increased. The nearer the time, Ist October, 
approaches, when Bremen is to be incorporated in the German 
Customs Union, the more the exertions on the part of the 
industrial classes are increasing. It is intended to hold a 
General Industrial Exhibition for the north-west corner of 
Germany during the summer months of 1890. Another effect 
of the future incorporation is that all the wealthier tradesmen 
are actively engaged in enlarging and improving their premises 
and stores. Regarding the industries, the shipbuilding company 
has experienced a more favourable result than in 1886, the 
number of men regularly employed being increased by 348, or 
73 per cent., and their prospects for the immediate future are 
hopeful, several new orders being received. The Hansa Steam 
Navigation Company, owning eleven ships of 13,482 tons and 
another building, was obliged provisionally to give up the direct 
line to Italy, owing to the duty on rice in that country having 
been considerably raised ; otherwise the company proved suc- 
cesstul, the net profits amounting to £25,870, and enabling a 
dividend of 63 per cent. to be declared. The Neptune Steam 
Navigation Company, employed in European trade, owning 
fifteen vessels of 7538 tons, with two others to be shortly added, 
paid a dividend of 6% per cent. for 1887, the net profits exceed- 
ing those of the last three years, and amounting to £5521. The 
North German Lloyd, owning forty-nine sea-going steamers of 
139,446 tons gross register, cleared £79,700 net profit; but the 
dividend declared was only 5 per cent, against 7 per cent. in the 
preceding year, chiefly attributable to the loss of the Oder, 
valued at £68,502, off the island of Socotra in May, 1887. A 
further loss was experienced in the Imperial maii steamers 
to Australia and China, but the greater part of it is covered by 
the annual subsidy. The old line to Baltimore, New York, 
and South America, afforded a very good result, especially owing 
to the general excellence and speed of the latter steamers, nine 
in number. It having lately been proposed to introduce obli- 
gatory instruction in the use of the engines on steamers at the 
navigation schools, the Bremen Chamber of Commerce agreeing 
with technical experts, decided that however desirable and 
useful a certain amount of knowledge of engineering might be 
for captains, still the enforcing of an examination in this branch 
might lead to an interference on their part in the management 
of the engines highly detrimental to the safety of the vessel. 
Besides this, no lack of the necessary amount of knowledge has 
been complained of among the officers in command of German 
ships in general. During the whole of last year it has been the 
constant endeavour of the Bremen Chamber of Commerce, and 
other commercial bodies of this city, to induce the railway autho- 
rities to lower the rates of freight to the Weser ports, especially 
in cotton and petroleum. A successful result of the negotia- 
tions may be expected before the end of the present year. 
Through the capital not being forthcoming, the work on the 
Rhine-Weser-Elbe Canal could not be commenced, but the 
greater part of the sum to be raised has been guaranteed. A 
good beginning has been made with the work of deepening the 
Weser, on the success of which a good deal of the future develop- 





ment of Bremen depends. Three new lighthouses at the mouth of 
the Weser were completed last August, and at the same time the 
entrance to the Bremerhaven docks furnished with strong electric 
light, so that all vessels are able at night not only to run up 
the Weser, but also to put into port. The numerous extensive 
works in and round about the free port district have made very 
rapid progress, no doubt being entertained as to the completion 
of all necessary arrangements by the time the incorporation is 
to take place. The new harbour has been surrounded by a 
number of sheds and warehouses; also excellent facilities for 
loading and unloading have been constructed. 








PARLIAMENTARY NOTES. 


Machine rifles. —On the 20th inst. Colonel Eyre asked the Secretary 
of State for War whether his attention had been called to a statement 
in the Field of Saturday, December 15th, as to the penetration 
attained by a bullet, the invention of Mr. Farini, and to the 
machinery by which rifles can, without alteration, be converted 
into machine guns. Mr. E. Stanhope, in reply, said, the article 
will be referred for the observations of the Small Arms Committee ; 
but I may say that the bore is the same as that of the new magazine 
rifle, and that the greatest velocity mentioned is Jess than that laid 
down as the standard for the new arm. 

Railway accident at Syston.—Mr. Bradlaugh asked the President 
of the Board of Trade whether he had considered the report of 
Major Marindin on the fatal accident to platelayers near Syston, 
on the Midland Railway; whether it appeared from that report 
that such rules of the Midland Company as affected the platelayers 
referred to the protection of the trains and not to the 
protection of the platelayers themselves; whether, in the 
recorded regulations for foggy weather issued last September 
by the London and North-Western Railway there were no rules 
for the special eee of platelayers in their work; and 
whether he would cause a Board of Trade circular to be issued 
to all the companies drawing attention to Major Marindin’s report. 
Sir M. Hicks-Beach said :— Yes, Sir, | have seen the report 
referred to, and the facts disclosed in that report are as stated by 
the hon. member. The Board of Trade have no information as to 
rules issued by the London and ,North-Western Railway Company 
last September, but a circular to the companies has been issued 
calling attention to the report on the accident in question and the 
recommendations made therein. We referred to this matter in our 
last impression 

The Pier and Harbour at Keel.—Mr. Leamy asked the Chief 
Secretary to the Lord Lieutenant whether he was aware that the pier 
and barbour constructed at Keel, in Achill, county Mayo, out of the 
funds of the recent Relief Act, under the supervision of the Board 
of Works, had gone to pieces, especially that portion of it con- 
structed and superintended by Messrs. Peddy and Cowen, the latter 
county surveyor of Mayo. Mr. A. J. Balfour replied that he was 
making inquiries on the subject of this question. Questions on the 
following subjects were asked in the House of Commons before 
the close of last week :— 

Electric lighting. —Mr. Watt asked the President of the Board of 
Trade whether the Electric Lighting Act of 1882 precluded the 
Board of Trade or local authorities from granting licences to one or 
more persons, firms, or companies to light the same area; whether 
the Act contained restrictions as to the breaking up of any street 
without the written consent of the Board of Trade; whether 
inquiries are made by the Board of Trade as to the ability of under- 
takers to carry out the work before licences are granted; whether 
he could state what number of licences had been granted since the 
last return was issued; and whether it was a fact that the reason 
assigned by companies which obtained licences under the Act of 1882 
for abandoning these was the enormous law costs which would have 
been incurred owing to the opposition of the local boards or councils. 
Sir M. Hicks-Beach said in reply:—‘‘The Electric Lighting Act, 
1882, does not preclude the granting of licences to one or more 
persons, firms, or companies to light the same area. With reference 
to the second question, the Board of Trade cannot give power to 
break up streets except under a licence or provisional order. As 
regards the third question, inquiries such as those suggested by 
the hon. member are made by the Board of Trade. Two licences 
have been granted since the last report to Parliament. In repl 
to the last part of the question, I have to say that no suc 
reason as that referred to by the hon. member has, to my 
knowledge, been assigned for the abandonment of licences.” 
Mr. Rowntree asked the President of the Board of Trade whether 
his attention had been called to notices given for supplying electric 
light in the parish of Kensington, under the Electric ci hting Acts, 
1882 and 1858, by the four following companies—viz., the Kensing- 
ton and Knightsbridge Electric Company, Limited, the Chelsea 
Electricity Supply Company, Limited, the Notting-hill Electric 
Lighting Company, Limited, and the House to House Electric 
Supply Company, Limited; whether he was aware that the 
said companies proposed to conduct their operations mainly, or 
very largely, within the same area, and in many instances to 
take power to break up the same streets, roads, or nthe whether 
it was the duty of the Board of Trade, before making any pro- 
visional order, to take cognisance, of its own motion, of such 
prim facie objections ; and whether the Board would not take any 
cognisance unless and until it was moved thereto by the local 
authority, or other parties interested. Sir M. Hicks-Beach said in 
reply, the answer to the first three questions of the hon. member 
is ‘* Yes ;” and the answer to the last is, that it is the duty and 
practice of the Board of Trade, in framing a provisional order, to 
consider any objections to which their attention is called, and also 
any such as may occur to them. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE year which is now closing has in the iron and steel trades 
of this of the kingdom been distinctly divided into a period of 
quietude during the first six months, and an experience of con- 
siderable activicy during the latter half of the year. The 
experience of the first half was decidedly disappointing to the 
prophecies which had been indulged in when the year opened. 
1887 had closed with trade in an exceedingly active condition, 
which had dated back during the last quarter of the year, and it 
was considered altogether likely that this good business would 
continue throughout certainly the first quarter of 1888. The 
actual event did not, however, support this view, and there was 
nothing like the pressure of orders at the works which had been 
hoped for. Indeed, business was decidedly quiet, with the 
exception of sheets, which then, as now, led the market in the 
matter of demand. 

Sheet prices opened the year almost the same as they close, 
namely, £6 15s. for singles, £7 to £7 5s, doubles, and lattens £8 
to £8 5s. perton. Galvanised corrugated sheets, too, were much 
the same then as now, price in January being £12 10s, to £13 
delivered in the Thames, Marked bars were 10s, per ton lower at 
the opening of the year than now, bring then quoted £7, but 
merchant and common bars show little change, the price in last 
January for the former being £5 10s., and for the latter £5 5s. 
Hoops have gone up 10s, to 12s, 6d. The figure when the year 
opened was £5 7s. a. to £5 10s., as compared with the present 
quotation of £6. 

As the first and second quarters progressed, prices continued to 
fall from the high level at which the year had opened, and even by 
the middle of April common bars and hoops had lost 5s, per ton. 





Sheets, doubles, for galvanising bye re had lost 10s, to 15s., and 
galvanised corrugated sheets had lost nearly £1. 

Just before the beginning of July business in finished iron sud- 
denly assumed a changed attitude. The sheet makers had long 
been dissatisfied with the low prices which they had been realising, 
in face of a very heavy demand, and feeling at the same time the 
pinch of the advance in the pig iron market, they entered into a 
syndicate to adopt a uniform list of prices with a minimum basis. 
Singles had got down to £6, doubles to £6 2s. 6d. and £6 5s., and 
lattens £7 2s. 6d to £7 5s. The action of the sheet makers was all 
the talk at the midsummer quarterly meetings, and buyers had to 
give an immediate advance of 5s, to 7s. 6d. per ton. Much specu- 
lation was indulged in as to the probability of the sheet makers 
being able to continue their combination in the face of the great 
number of firms in the trade, but the syndicate expressed great 
confidence in its powers, and events proved that their members 
were completely justified. Never before in Staffordshire has any 
combination of recent years held so completely together. 

The first effect of the sheet-makers’ syndicate was to send up 
galvanised corrugated sheets 10s. per ton by declaration of the 
Association at the July quarterly meetings. Spelter at this time 
had also advanced £1 10s. per ton, The Association advance made 
the nominal figure for galvanised corrugated sheets, for 24-gauge, 
but sales were taking place freely at £11 10s., and somewhat less, 
the Association figure being hardly more thana nominal one. The 
lowest price touched by galvanised sheets during the year was 
£10 7s. 6d. per ton for doubles in Liverpool, a figure which pre- 
vailed early in June. 

Common bars at that time were as cheap as £4 15s, per ton, so 
that the figure of to-day is a 10s, advance upon the minimum of 
the year. : 

Some time before the third quarter of the year had expired, the 
example of the sheet makers had been followed by the hoop and 
strip makers, each of whom formed an association—the first that 
has ever existed in these branches—for the obtaining of better 
prices. Quotations were advanced 5s. per ton as the result of this 
action early in September. Common bars also went “P 5s., and 
sheets a further 5s. An association was also formed by the makers 
of small rounds to obtain an advance of 10s. per ton upon ‘“‘extras.” 

The revival of 1888 was most marked at the October quarterly 
meetings. These gatherings were a good deal excited, and makers 
hardly knew what price to ask. Just previously the marked bar 
houses, following upon an advance in ironworkers’ wages of 5 per 
cent., and in anticipation of an advance to colliers of 10 per cent., 
which ultimately became an accomplished fact, had issued circulars 
declaring a 10s. advance. Thus marked bars, which had been 
unaltered since April, 1886, at £7 per ton, became £7 10s., with 
£8 2s. 6d, as the Earl of Dudley's quotation. Two of the leading 
firms refused to join in the general advance, and still maintain the 
same attitude; but, with these exceptions, the new quotations 
became general. 

Medium and common bars, and hoops, and strips were in October 
advanced fs.—an advance largely the result of the greatly increased 
prices which were asked by the pig makers—and the sheet makers 
put ona further 10s. per ton. Singles became £6 15s.; doubles, 
£7 5s. to £7 10s.; and lattens, £8 5s.—figures which, with a few 
slight changes, have continued to rule ever since. 

Best thin sheets for stamping purposes have seen two advances 
on the year—the first at the January quarterly meetings, when an 
advance was asked of 10s, to £1 per ton, and again at the October 
quarterly meetings, when a £1 rise was officially declared. Between 
the dates of the first and second advances, however, trade had so 
much declined that the January rise had virtually been lost, so 
that in reality the year closes with prices the same as last er 
namely, £9 to £10 for singles, and superior qualities £11 to £12 
per ton. The state of the market during the closing quarter of the 
year has been very good, and sheet makers have been almost 
oppressed with orders. Prices have been maintained, but the bar 
trade has not recovered from the quietude which has been its 
characteristic of recent years. s 

Pig iron prices since Midsummer have been much better than in 
the opening two quarters, but the year, as a whole, has been one 
of low prices and very small profits. 

On ’Change in Birmingham to-day—Thursday—prospects for the 
New Year were much discussed. Ironmasters have carried over a 
good number of orders from the holidays, and most of the works 
have this week made three days, despite the holidays. The out- 
look for 1889 is considered good, though bar makers would be 
better pleased if they could sbare in the great activity of the sheet 
trade. Prospects are not bright in this department, and it is 
unlikely that prices will see any further rise yet awhile. So excel- 
lent isthe demand from the galvanisers, however, that sheet firms 
may calculate upon a large business for some time to come. 

The January quarterly meetings, which will be held a fortnight 
hence, are looked to with a good deal of anticipation, and prices 
are likely to be firm all round with a good demand. Prices are 
without quotable alterations on the week, in the absence of new 
business owing to the holidays, either in raw or finished iron. 

Local merchants, in ep ke Pe Ort the Birmingham and 
Staffordshire heavy and light metal industries in the next quarter, 
speak with a good deal of confidence. From South America and 
South Africa a good demand for machinery, tools, and hardwares is 
anticipated. Australia and New Zealand are at the moment below 
the average as buyers, and the low prices at which Indian orders 
are placed renders business from that quarter of the smallest 
benefit to manufacturers. The makers of fencing are assisted by 
the exceeding mildness of the weather, which permits of outdoor 
work being carried out in the agricultural districts. 

Wages agitations, there are reasons for expecting, will be 
numerous in some of the district trades in 1889. The block-chain 
makers have given notice for an advance of 20 per cent. Makers 
intend also to demand, and other similar demands are threatened. 
In the nut and bolt trade, however, attempts are being made for 
the formation of a wages board, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The year closes with a more healthy outlook for 
trade generally than has been the case for a considerable time past. 
e two previous years, it is true, also closed with indications of 
reviving activity, which not only failed to bring about any perma- 
nent improvements, but were followed by a relapse into periods of 
deeper depression than ever. This year, however, the improve- 
ment has been fully sustained for a sufficiently lengthened period 
to give it all the elements of stability, and a feeling of general con- 
fidence prevails that the ensuing year will witness a continued and 
rogressive revival of activity throughout the engineering and the 
iron and coal trades of Lancashire. Following upon a consider- 
able weight of buying, with the close of 1887, which had brought 
about an advance in prices, there was a decided quieting down 
in the demand with the commencement of the present year. The 
upward tendency in values was, however, for the moment 
maintained, the leading brands of pig iron offering in the 
markets being firm at 39s, to 40s. for Lancashire, 37s, 6d. up to 
39s, for Lincolnshire, 43s. to 43s. 6d. Derbyshire, less 24, and 
43s, to 43s. 4d., net cash, for Middlesbrough, delivered equal 
to Manchester. Undoubted signs of a less satistactory de- 
velopment of business than had been anticipated were, however, 
not long in making themselves felt, and early in January a decided 
easing off in prices set in, whilst a strong downward movement in 
warrants, both at Glasgow and Middlesbrough, had the effect of 
still further checking buying. Makers, being mostly well sold, were 
under no special necessity for seeking for new business, and for a 
few weeks were enabled to hold to their prices, This firmness gra- 
dually broke down, however, and trade began to drift steadily back 
into its old depressed condition. With undoubtedly increasing 
activity in the various iron-using branches of industry there was a 
general lack of confidence in the future; threatened complications 
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abroad, and the persistent downward movement in warrants, 
operated as a serious check upon buying, and prices were slowly 
but surely forced downwards, until some brands touched the lowest 
figures on record ; Lincolnshire pig iron being sold at about 35s., 
less 24, delivered here. Buyers were at length tempted by exces- 
sively low prices to enter the market, and fairly large sales were 
made, which brought about a firmer tone, only to be followed by 
another spell of slackness. Makers, however, had sufficiently 
strengthened their position to be enabled to get away permanently 
from the extremely low ro they had been compelled to 
take, for the second half of the year witnessed a steady, progres- 
sive improvement. At first merchants and consumers were slow 
to believe that the corner had at length been turned, but the 
general improvement in all the leading manufacturing and engi- 
neering industries began to make itself appreciably felt, and there 
was a gradual expansion of the actual wants of users, and apart 
from occasional checks to buying, caused chiefly by speculative 
fluctuations in warrants, trade has since maintained a healthy 
upward movement. A larger weight of business has been put 
through during the last six months than fora number cf years 
past, and the cheapest brands of pis iron have gradually crept up 
until an advance of fully 5s, to 6s, per ton has been established 
upon the minimum prices taken. Although the holidays during 
the past week have necessarily caused a more or less temporary 
suspension of operations, activity has been well maintained right 
up to the close of the year. Makers are all very firm at their full 
quoted rates, some of them, in fact, being so heavily sold over the 
next three months that they have no iron to offer for earlier 
delivery than the commencement of the second quarter of the 
next year, and the closing prices of the year for local and district 
brands may be quoted as firm at 40s. 6d. to 41s. 6d. for Lancashire, 
40s. 6d. and 41s, 6d. up to 42s, 6d. for Lincolnshire, forge and 
foundry, and 44s. 6d. to 45s. for Derbyshire, less 24 per cent., 
delivered here. Middlesbrough, although not maintaining quite 
the same firmness, is steady at about 42s, 10d. to 43s, 4d., net cash, 
delivered, whilst for Scotch iron makers in most instances are hold- 
ing out for advances of 1s, to 2s, per ton upon recent quotations. 
In the manufactured iron trade, makers at the commencement 
of the year were fairly well supplied with orders, and during 
January prices were advanced 5s. per ton, bringing quotations for 
delivery in this district up to £5 5s. for bars, £5 7s. 6d. to £5 10s. 
for hoops, and £6 15s, to £7 per ton for sheets, whilst merchants 
in the district put up their stock prices 10s. per ton. Very little 
business was, however, possible at these figures, and as contracts 
ran out, makers were compelled to seek new orders at lower rates, 
the whole of the advance being practically abandoned at the 
quarterly meetings in April. Even at the reduced prices business 
continued extremely slow, and quoted rates were further forced 
down, until during the June quarter bar iron was readily obtain- 
able at £4 15s. per ton, the lowest figure that has ever been 
touched. As in pig iron, low prices helped to stimulate trade, 
and with the influx of an active shipping demand the 
market rapidly regained strength. For a time makers had not 
sufficient confidence in the activity to formally advance their prices, 
but list rates, which were previously only nominal, were firmly held 
to, and as trade gave no indication of falling off, quoted rates were 
ultimately advanced to £5 5s, for bars, £5 10s. for hoops, and 
£6 15s. to £7 per ton for sheets delivered. Even this advance did 
not check buying, and at the October quarterly meetings a further 
advance of 5s. per ton was decided upon, quotations for bars being 
raised to £5 10s. ; hoops, £5 15s.; and sheets, £7 to £7 5s. per ton, 
at which they remain firm with the close of the year, whilst for 
some Staffordshire qualities 2s, 6d. to 5s. more is being quoted. 
There has not been any really large buying since the last advance 
in prices, but makers have shown no indication whatever of weak- 
ness ; in most cases they are sufficiently sold to keep their works 
fully employed well into next year, and where buyers have had to 
renew their contracts it has only been on the basis of full list rates. 
Considering the activity which has prevailed in the steel trade 
for the greater portion of the year, prices in the above branch of 
industry seem scarcely to have received that stimulus which might 
have been anticipated. Hematites have fluctuated very much, in 
sympathy with common pig iron, At the commencement of the 
year good foundry qualities delivered in this district were quoted 
at 55s., less 24; during the first six months they recéded to about 
50s., and they have since steadily recovered, until, with the close 
of the year, makers’ quotations have again got back to about 
54s, 6d. and 55s., less 24. In steel boiler plates there has been a 
tolerably good trade doing during the greater portion of the year, 
but here again prices have shown considerable fluctuations. 
Starting at about £8 5s, per ton, they gradually eased down, until 
in July and August they were to be bought at £7 2s. 6d. to £7 s., 
delivered, since which there has been a steady upward move, 
the activity in the shipbuilding centres of Glasgow and the 
North, by practically withdrawing Scotch plates from competing 
in this market, enabling local makers to obtain better prices, and 
with the close of the year they are firm at £8 5s, to £8 7s. 6d. per 
ton, delivered in this district. One important feature in connec- 
tion with the development of the steel industry of this district has 
been the laying out of large works by the Wigan Coal and Iron 
Company. These works, which have been in course of construction 
for the greater portion of the year, consist of four 15-ton melting 
furnaces, each capable of producing from 180 to 200 tons of steel 
per week, and rolling mills for the manufacture of blooms, slabs, 
and billets. These works will be very favourably situated for the 
large steel wire manufacturing industries of Warrington, and it is 
expected that the above-named company will secure a very large 
proportion of the trade in steel billets for that important centre. 
The present year did not open under circumstances very favour- 
able to the engineering trades of this county. In one or two im- 
portant centres strikes were in progress, and the trade union 
societies’ returns showed a very large percentage of unemployed, 
the Amalgamated ere | of Engineers having in this district no 
less than 8 per cent. of the members in receipt of out-of-work sup- 
rt; whilst the Steam Engine Makers’ Society had 5 per cent. 
fore very long there were indications, however, of an improve- 
ment in trade, and throughout the district inquiries for various 
descriptions of work become fairly numerous. On the other hand, 
the depressed state of almost every branch of engineering had been 
so long sustained, and so intense, that the revival of activity was 
slow in making itself felt. Although there was a steady increase in 
the weight of new orders coming forward, these were competed for 
so keenly that very low prices were taken by engineers whose pro- 
duction had been greatly reduced for some years past, and who 
were anxious to fill up their shops with work, so that for a period 
the improvement had little effect upon prices, There has been, 
however, an unmistakeable pene move in prices with the close 
of the year, and this has J aced engineering firms in a better 
position than they have held for a very considerable time past, but 
the increase in the cost of production and in wages has, to a great 
extent, kept pace with the advance in prices, so that in very few 
cases has any very material margin of actual profit yet been 
reached, Trade may anage | be looked upon, however, 
as in a healthy condition, and given a continuance of the 
present activity in all the leading branches of industry, there is 
every likelihood of prices reaching a more remunerative basis than 
has for some _— been known in the engineering trades of the 
North. All through the year boilermakers have been mostly full 
of work, and few firms in this district have, for many months past, 
had to complain of slackness, Machinists also have been kept 
fully engaged during the year, and in many cases at better prices, 
and in this branch there is every indication of activity being kept 
up. For the greater portion of the year, stationary engine builders, 
in both the light and heavy branches, have been full of orders, 
and owing to the pressure of work, many of the leading firms 
have for some time ~ been compelled to put on night 
shifts to keep up with their orders, There his not been 
possibly the same pressure amongst machine tool makers, but all 
the principal firms have shared to a very fair extent in the general 
improvement, and in most cases engineers have been cnalied to 


secure enough work to keep their establishments fully occupied 
the best part of the year. The only important branch which has 
not participated appreciably in the general revival of activity has 
been locomotive building ; and in this branch the well-known firms 
in this district have until recently been only indifferently employed, 
but with the close of the year there has come a considerable 
accession of new business. There have been large inquiries for 
all descriptions of railway rolling stock from both home and 
foreign companies. Railway carriage and wagon builders in 
this neighbourhood have in some instances already secu 
sufficient orders to keep them well occupied over a consider- 
able period in 1889, whilst large orders for locomotives have 
been placed recently, so that the prospects in this branch are dis- 
tinctly encouraging. A movement on the part of the men for an 
advance of wages has promptly followed the increased industrial 
activity. The tirst indications of improvement were speedily 
followed by a general agitation for a return to the rate of wages 
paid prior to the reductions in 1886, this representing an advance 
of about 2s. per week, and the men have been completely success- 
ful in obtaining this concession, The first important centres to 
give way were Preston, Wigan, and Blackburn; then followed 
Bolton, where the employers had only recently obtained, after a 
protracted strike and lengthened arbitration, an award that the men 
were not entitled to any advance in wages. Similar concessions 
were gradually obtained in other districts, and before the first half 
of the year closed, the men throughout Lancashire had virtually 
pelea in obtaining the desired return to the old rate of wages, 
one feature deserving special notice in connection with the move- 
ment being that it was accomplished without any serious disruption 
of the relations existing between employers and employed. 
Necessarily there bas been, with the increasing industrial activity 
a corresponding demand for labour, and the returns of the trade 
union organisations are, as the year closes, in striking contrast 
with those issued at the same period twelve months ago, the 
average of members in receipt of out-of-work support in the 
Amalgamated Society of Engineers being now 3 per cent., and in 
the Steam Engine Makers’ Society 14 per cent.—the lowest average 
for the last five years, 

A fairly satisfactory business has been done in the coal trade 
during the greater portion of the year. The protracted wet and 
unseasonable weather during the summer kept up a demand for 
house fire qualities much above the average, whilst the increasing 
activity in most coal using branches of industry necessarily involved 
a considerable consumption of the lower descriptions for iron- 
making, steam, and other manufacturing purposes. During the 
summer there was the usual downward move in prices, which 
touched about &s. to 8s. 6d. for best coals ; 6s. 6d. to 6s. 9d., 
seconds ; 5s. to 5s. 6d., common coals; 4s. 3d. to 4s. 9d., burgy ; 
and 3s. to 3s. 6d. for good slack at the pit mouth, but the 
customary upward move was put in operation at an excep- 
tionally early period, and taking prices all through the year, a 
better average has been obtained than for some time past, whilst 
the colliers have also succeeded in obtaining a general advance of 
10 per cent. in their wages. The apprehensions of a general strike 
during the wages agitation led to a temporary excessive pressure of 
demard and the rapid upward move in prices which was only 
partially maintained. A general advance of ls. 6d. to 2s. per ton 
on round coals and 6d. per ton on engine fuel, as compared with 
the minimum summer rates, has, however, been well established, 
and quoted prices with the close of the year are fairly steady at 
10s. to 10s. 6d. for best coals, 8s. 6d. to 9s. for seconds, 6s. to 7s. 
common coals, 5s, to 5s. 6d. burgy, and 4s, to 4s, 3d. for the better 
qualities of slack, at the pit mouth. 

Barrow.—There is not much that is new to report in the hema- 
tite pig iron trade this week, except the fact that prices have gone 
down again in consequence of the fluctuations in hematite warrants 
and the temporary withdrawal of both makers and users from 
business during the holidays. Mixed Nos. of pig iron have gone 
down to 44s. 8d. per ton net, f.o.b., and warrants are quoted at 
2d. per ton below this figure. Some speculative transactions are 
reported, but business generally has been slow. Makers are, how- 
ever, well sold forward, and users have secured their wants well in 
advance. The steel trade is brisk, and there is more activity than 
ever in the demand for steel rails, which are already well bought 
forward both on home and foreign account, and the inquiry for 
which at the moment is practically world-wide, and represents 
chiefly forward deliveries well into next year. Quotations are 
steadily maintained at £3 19s. 6d. per ton net, f.o.b., for heavy 
sections, and light sections range from £4 2s, 6d. to £4 15s. per ton. 
The mills, which during this week are partially stopped for the 
holidays, are otherwise, generally speaking, very busily employed ; 
in fact, the output has been maintained at its maximum for fully 
twelve months past, and the future gives promise of an equally 
active season. Much briskness is observable in the steel ship- 
building material trade. The demand for plates and angles 
is very steady and active, and shipbuilders are negotiating 
for larger deliveries during next year. The recent advance 
in prices is maintained, and plates are quoted at £7 1ds., 
and angles at £7 per ton. There is also a brisk trade in 
billets, tin bars, and hoops, but a quiet trade in steel slabs, 
wire rodsand blooms. Shipbuilders and engineers are very briskly 
employed, and the demand for high classes of steamers is im- 
proving. For this trade local builders are especially setting them- 
selves out to do, and the ensuing month or two will in all proba- 
bility introduce orders of the greatest importance to local yards. 
Iron ore is brisk at, for ordinary samples, 9s, 6d. to 12s. per ton, net 
at mines. The coal and coke trades are busy, and the large con- 
sumption is fully maintained. The first steamer carrying petroleum 
in bulk from the Black Sea to Barrow has arrived, and will dis- 
charge her cargo during the next few days into the storage tanks 
which have been built on the Ramsden Dock at Barrow. This 
steamer, the Carcase, is one of two which have been specially built 
for this trade. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

ALTHOUGH Christmas Day is not yet kept asa general holiday in 
Scotland, the interruption to business is nevertheless great, and in 
a few years it is likely that it will be a close holiday. Our Stock 
Exchanges and the different markets were closed on Tuesday, and 
some of them also on Wednesday, but the holiday-keeping will be 
much more general next week in connection with the advent of the 
new year. 

The Glasgow pig iron market was closed from Monday at noon 
until Wednesday morning ; the tone was firm on Monday forenoon, 
but very little business took place, as operators were waiting for 
the annual statistics of the trade, which were to be issued in the 
afternoon. 

The pig iron returns were, as usual, sent in by the ironmasters, 
and made up by their agents, Messrs. M‘Grigor, Donald, and Co., 
writers, Glasgow. The figures, alongside of which are placed those 
of last year for comparison, are as follow :— 


Make of pig iron emg hematite and 1888. 1887. 

basic) from tmas, 1887, to Christ- 

oe ee ee re Fr 932,240 
Average number of furnaces in blast 

during that period .. .. .. 2. «- 83°76 79°96 
Stock of pig iron (including hematite and 

basic), as at Christmas, 1888 .. .. .. 213,213 285,332 | 
Number of furnaces at present in blast .. 77 85 
Shipments: 

| Ae SA 240,273 .. 285,990 

a Oe ee mee 121,297 

8. By railto England... .. .. .. .. 9,259 8,170 
Deliveries of pig iron (including hematites 

and basic): 

1, Foundries . 187,805 128,912 


mae malleabie iron and steel works |. 45 844 ES 346,822 
Norge.—The shipments and deliveries include those from Messrs, 
Connal and Co.'s stores, 





95,534 tons. The shipments, foreign and coastwise, together with 
the quantity my iron sent by rail to England, show an increase 
of 7275 tons. e foreign shipments by themselves are 45,717 tons 
less than they were in 1887; but the quantity sent coastwise for 
use by home manufacturers is 52,003 tons larger than in the pre- 
ceding year. The deliveries to foundries show an increase of 8893 
tons, and those to malleable iron and steel works are greater than 
in 1887 by no less than 104,022 tons. There has been an increase 
of about 88,512 tons of pigs in Connal and Co.’s Glasgow warrant 
stores, and deducting from this the decrease of 72,119 tons in the 
makers’ yards, the total increase of stocks in Scotland for the year 
is reduced to 16,393 tons. This is a far more satisfactory result 
than was expected, and it has naturally exercised a strengthening 
effect on the market. The highest price of warrants during the 
year was 43s. 6d., and the lowest 37s. 1d., compared with 47s. 8d. 
and 88s, 53d. respectively in 1887. 

The Clyde shipbuilding trade has been very busy throughout the 
year, and the output of new shipping, which amounts to about 
280,000 tons, is the largest that has taken place since 1884, The 
following is the amount of work turned out by the various firms on 
the river and firth of Clyde:— 








Steamers. Ships. Tonnage. 

Russell and Co. sis be BE as ée ee ae: Ge Oe 
Wm. Denny and Bros... .. .. 22 16 30,143 
J. and G. Thomson fea cd 2 - 21,000 
Fairfield Shipbuilding Co. .. 8 — 15,485 
Alex. Stephen and Sons or: _ 15,315 
D. and W. Henderson and Co... 5 2 14,475 
Charles Connell and Co. 3 3 13,803 
Pi are ee — 11,854 
London and Glasgow Co.(Ltd.).. 4 — 10,045 
CaigG am CO. i. 22. «2 as cs «63 — 9,944 
Barclay, Curle, and Co. (Ltd.) .. 4 -- 9,200 
A. M‘MillanandSon .. .. .. 6 —_ 8,134 
Scott and Co., Greenock 7 — 7,179 
R. Napier and Sons 3 -- 7,047 
Robert Duncan and Co. 3 2 6,789 
Aitken and Mansel ae 3 -- 5,744 
Murdoch and Murray .. 3 a 5,295 
John Reid and Co... .. .. 1 3 5,182 
Napier, Shanks, and Bell .. 4 1 4,729 
Wm. Hamilton and Co. 2 1 4,562 
Lobnitz and Co. ‘ 17 —. 4,364 
Wm. Simons and Co. .. 10 —. 3,110 
Fleming and Ferguson... 4 —. 2,980 
Ailsa Shipbuilding Co... 4 1 2,870 
Alley and Maclellan ° 3 50 2,686 
Birrell, Stenhouse, and Co. — 1 1,906 
M‘Knight and Co... .. .. 4 _ 1,806 
J.M‘ArthurandCo. .. .. 8 1,629 
Campbeltown Shipping Co. 1 -- 1,508 
D. J. Dunlop and Co. .. .. 3 -— 1,500 
J. Fullerton and Co. 3 — 1,070 
Scott and Co, Bowling... 4 - 744 
Ardrossan Shipbuilding Co. 1 -- 511 
T. B. Seathand Co. .. .. 3 ~ 370 
Mechan and Sons .. —. os *236 
M‘Gill and Co... 1 oo 165 
W. 8. Cumming a - 147 
W. Fife and Son 3 4 82 
Thomas Orr, jun. .. _ — *63 
W. Swan and Co. .. 1 - 53 
eae = _ *30 
J. Thomson 2 _ 20 
W. Rodger 1 — 10 
R. Gordon.. 1 = 10 
D. Fyfe . — « 1 5 
A. M‘Laren = 1 5 
M‘Kay and Co. — 1 4 
181 100 . 279,304 


* Numerous small craft. 
The most notable of the vessels launched are the City of New 
York and the — of Paris, each 10,500 tons and 18,000-horse 
power, constructed by Messrs. J. and G. Thomson, of Clydebank, 
for the Atlantic service of the Inman and Iuternational Company, 
vessels which have already been exhaustively described in THE 
ENGINEER. About 96 per cent. of the total vessels have been con- 
structed of steel, and the fact that so lately as 1879 only about 
10 per cent. of the output was of steel shows how rapidly, as well 
as completely, that material has superseded iron in the construc- 
tion of vessels, Another interesting fact in connection with the 
trade is that practically every steamer set afloat has been furnished 
with triple-expansion engines, the great economy of which has 
already been signally and practically established. The following 
shows the amount of shipping launched from the Clyde yards in 
the last thirty years :— 





Tons. Tons. 
1859.. oo oes 85,707 1874.. . 262,480 
1860.. ’ 47,8383 1875 . 211,800 
1861.. * 66,801 87 e . 174,824 
1862.. : 69,987 1877 « 169,710 
1863.. é 123,262 1878 2 «- 215,640 
1864.. . 178,505 1879. - 178,800 
1865.. . 153,932 1880. - 239,815 
1866.. ; 124,513 1881 -- 341,868 
1867.. ee 108,024 1882 . 895,270 
1868. - 169,571 1883.. 418,482 
1869. . 192,310 1884 297,784 
1870. 180,030° 1885. 195,033 
1871. 196,000 1886. < 172,287 
1872. ‘ 230,340 1887 é 184,604 
1873. 232,926 1888. 279,304 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Work has been suspended in the heavy departments since last 
Saturday to the 27th inst. In the cutlery and plating establish- 
ments nothing will be done until next week. The season ends 
with abundance of employment, and 1889 will commence with well- 
filled order books. It was anticipated at the beginning of the year 
that the course of trade would exhibit a steady, though slow, im- 
provement. This expectation has been amply verified. In most 
— business has gradually got better until now, when the 
volume of work is exceedingly satisfactory, more so than the 
profit made upon it. Steel manufacturers especially complain of 
the keenness of competition, which, in spite of the enlarged 
requests, keeps prices as low as ever. This remark, however, 
does not apply to railway cialities, in which there has been 
a most gratifying business during the year, sufficient to enable 
makers to secure two fair advances in quotations, with every like- 
lihood during the early months of next year in obtaining a third. 
Of course, hematites used for B and Si steel have 
also gone = At the beginning of 1888 hematite pig iron was 
quoted at 52s. 3d.; on April Ist the price had dropped to 50s., 
remaining at that figure on July Ist. Early in July prices began 
to strengthen, and continued to get better until, on October Ist, 
the quotation was 54s., at which rate it is now—December 26th— 
firm. Common forge iron was quoted on January Ist at 33s. per 
ton, and continued at this price until shortly after July came in, 
when the value slowly went up to 34s. 6d. in October, and common 
forge is now firm at 36s. 6d. per ton. A comparison with the 
corresponding period of last year is interesting. On January 
Ist, 1887, the price of hematites was 52s., rising on March 
1st to 55s., and falling sharply on July Ist to 50s., and in Septem- 
ber to 49s. 6d. Then an advance in freights of 9d. to 1s., and in 
December a demand setting in from America caused the quotation 
to go up, 52s. to 55s. being asked according to brand and delivery. 
The better prices at the end of the year are most gratifying to the 
shareholders in iron concerns, for a couple of shillings or so per ton 
means all the difference between a profit and a loss, 

I mentioned last week that Messrs. Thomas Firth and Sons, of 
Norfolk Works, were making important extensions to their esta- 
blishment, with a view to securing increased facilities for the pro- 
duction of marine and war material. Messrs. Vickers, Sons, and 








The output of pig iron for the year thus shows an increase of 





Co, are also making important enlargements for the production of 
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guns and heavy work. They are extending their heavy machine 
shop by about 180ft. This will make the shop, when finished, 550ft. 
long and 50ft. wide. In passing through this fine shop the other 
day, I observed some capital work in course of construction, inclu- 
ding the forgings for the twenty-one guns they have ordered by 
the Government, viz., three 12in., seven 10in., and a — 
Special plant is being prepared for the important work of deliver- 
ing t to the Government finished guns. This has never been done 
for the Government before, and the enterprise of Messrs. Vickers 
is most gratifying in practically adding a new industry. This firm 
have iatterly turned out no fewer than 30,000 shells for quick-firing 
three and six-pounder guns. Among other important work they 
have completed and shipped the shafts, cranks, straight shafting, 
and the other steel work for the largest war ship in the world. It 
belongs to the Italian Navy, is named the Sardegna, and is of 
22,800 indicated horse-power. They have also made the whole of 
the shafting for the City of New York and the City of Paris ; the 
building of which was ent to Messrs. James and George 
Thompson, of Glasgow. Each of these vessels is 20,000 indicated 
horse-power, and the tonnage 10,500. 

A feature of great interest to local firms has been the experi- 
ments carried on by the Government in all-steel plates. The plate 
produced by Messrs. Vickers, Sons, and Co. gave such satisfactory 
results that the Government are now in negotiation with the com- 
pany for the actual supply of this class of armour, not for test, but 
for clething ships of war. It would seem as if the authorities 
were leaning towards building a vessel or two on the French all- 
steel system. At this moment, though the Schneider plates are 
all-steel, the bulk of the armour used in the French Navy is 
compound, i.¢., steel, with a backing of iron, made on the ‘‘ Wilson” 
—Sheffield—patent. The French makers refused to supply a plate 
for test by our war authorities, unless they had an agreement that 
in the event of the trial being satisfactory they should have the 
order for one ship at least. This the Government declined to do, 
as they had invited several English firms to send all-steel plates 





The quantity of rails and merchant bar shipped during the week 
has not been large. Business is, however, satisfactory, the 
only exception being the part of Landore Works, which has now 
been on stop for some time, and has caused a good deal of desti- 
tution. As usual it is the more aged and fettered of the working 
men that have suffered. The young and stalwart have found work 
elsewhere, the labour market being rather scant of hands at 
present. 

Prices for all kinds of manufactured iron and steel are much the 
same. The latest quotations are :—Welsh bars, £4 17s. 6d. to £5 ; 
sheet iron, single, £7 10s. to £7 15s.; steel rails, £4 10s. to 
£4 12s, 6d.; light, £4 17s. 6d. to £5 2s, 6d. It is noticeable that 
rails are advancing, especially heavy sections. Bessemer tin-plate 
blooms are selling at £4 5s., bars £4 15s, Siemens bars are at 
£5 2s. 6d. and are likely to advance. 

A good week for shippers has been enjoyed in the tin trade. 
Last week the consignments from Swansea amounted to over 
55,000 boxes, and there will be large clearances for some time 
judging by the books. Present trade is not very brisk, though a 
fair demand is setting in for Bessemers. Pricesare firm ; ordinary, 
12s, 9d. to 13s. 3d.; and best Siemens are close up to 14s, Wasters 
are selling at 12s, 

Some curious accidents have occurred at Cardiff Docks lately, 
one steamer, a new one, being actually ripped up by the bower 
anchor of another. In a second case a steamer and a tug boat 
came into collision at the entrance, with a probable wreck of both 
resulting. ane 

There has been a great casualty at the East Moors. A flourishing 
industry, known as the Colliery Supply Works Company, dealing 
largely in all oils and colliery requisites, was burnt ry Eig to 
the ground a few days ago. One of the company is Mr. H. W. 
Lewis, brother of Sir W. P. Lewis. 

An important new undertaking is announced at Swansea. This 
is the purchase of the Morfa Copper Works by Williams Foster and 
Co. for copper smelting, yellow metal manufacture, and gold and 


as well, and were not unnaturally indisposed to give the foreigner | silver refining. The capital is £250,000. 


any preference over English firms. 

As already anticipated, the price of hard or steam coal will be 
advanced 15 to 20 per cent., which is equivalent to 10d. to ls. per 
ton, to take effect on the first day of the new year. This will be a 
serious matter for railway companies whose contracts expire at the 
end of 1888. 

The Samson coal-getter, which is the patent of Messrs. Tennant 
and Sharpe, of Measham, Atherstone, is being tried by several 
Yorkshire colliery owners and managers. Several most successful 


experiments have been made at Aldwarke Main Colliery, where | 


the coal is said to be particularly refractory. This invention dis- 
pean entirely with blasting. It has met with approval, I hear, in 
icestershire ard Derbyshire. Experiments have also been made 


at the Nunnery Collieries, Sheffield. The patentees are now ener- | the spring, and a portion of the Press is throwing out a warning 


| voice not to be precipitate in speculations, and so bring about a 
| disastrous reaction like that of the first years in the decade 1870 
| to 1880. For an industrial it is not easy to see how such a boom is 
| likely to come with a flagging export in rails, bar iron and wire 
| rods, the chief heavy products, and an inland demand, which is a 
| known quantity, and which the present capacity of the works could 


getically working the Barnsley and Normanton districts, where the 
coal-getter will be again tested in the course of next week. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

No regular market has been held at Middlesbrough this week, 
and, as might be expected, business is almost at a standstill. All 
indications are towards easier prices than those which prevailed 
last week. At present these are accepted only for a few small 


reels which are being pressed on the market by weak holders. | 
urchasers able and willing to take immediate delivery have lately | 


bought at 33s. 6d. per ton, which is 3d. below last week’s quotation. 
Merchants generally are, however, unwilling to sell at this price, 
and quote nothing less than 34s. for delivery over January and 
February. Makers will not accept even this figure, believing that 
they will do better when the new year is fairly commenced. The 


demand for forge iron is well maintained, and the price is firm at | 


32s. 9d. per ton. 


The value of warrants is about the same as last week, viz., | 


33s. 7}d. per ton. Buyers offer 14d. less. 

The demand for local consumption and for shipment continues 
good, and it is expected that there will be a further diminution in 
stocks at the end of the month. On Friday last Messrs. Connal 
and Co. held 246,138 tons in their Middlesbrough store, or 1164 
tons less than a week previously. 

Between the Ist and 2lIst inst. the exportation of iron from 
Middlesbrough had reached 50,692 tons, or nearly 15,000 tons in 
excess of the corresponding returns for November. 

The finished iron makers are still greatly pressed for delivery, 
and most of them intend to work nght through the holidays, 
except perhaps a day or two in New Year’s week which may be 
required for stock-taking. The demand for bar iron has greatly 
improved, and prices are now firmer than in the case of plates. 

It is thought that the aggregate output of ironstone from the 
Cleveland mines during the year 1888 will reach 5,400,000 tons, as 
against 4,980,000 tons during the year 1887. The number of miners 
engaged in both years was about 5750, but recently they have been 
more fully employed. 

The second meeting for the session of the Cleveland Institution 
of Engineers was held at Middlesbrough on the 17th inst., the 
ss Mr. Charles Wood, occupying the chair. Mr. William 

by, of London, read an interesting paper describing the 
wonderful effects of the addition of extremely small quantities 
of aluminium to iron and steel when in a molten condition. He 
explained the Cowles process of electric smelting, as used in 
the production of metallic aluminium; and also the manufacture 
thereby of the alloy known as ferro-aluminium. He showed that 
by the use of the latter the tensile strength of iron could be 
enormously raised, and its quality made to approximate to that of 
the finest mild steel. An interesting discussion took place, in 
which Mr. J. E. Stead, Mr. Westgarth, Mr. R. Howson, and the 
president took part, after which Mr. Boby replied on the discussion. 
A vote of thanks to him was unanimously > 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE year is closing with a crowd of hopeful signs around. There 
is not an industry from St. Bride’s Bay to the Welsh ports of the 
Bristol Channel that is not in a very satisfactory, if not a flourish- 
ing, condition. In coal particularly the business doing is very 
good. Last week, as I predicted, gave another very large total— 
close upon 200,000 tons. This is attracting notice in all directions, 
and some surprise is indicated, in northern circles especially, that 
the Welsh coalowners should be able to maintain such enormous 
outputs and clearances; but those on the spot are not surprised. 
The only question is how long of continuance. So long as our best 
sea coal remains, the Welshman commands the situation. ‘‘After 
that the judgment.” 

During the year Cardiff coalowners have increased their steel 
steamers by 20,000 tons from northern builders alone, and the 
coming year promises better still, putting aside native industry in 
that direction altogether. 

During the few days preceding Christmas, some fancy prices 


An important meeting of Associated Masters was held in Cardiff 


| on Saturday, Sir William T. Lewis presiding. The chief subject 
| was an advance of wages to the colliers, but after a long debate the 
| decision was postponed. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
TAKING into account that it is the holiday time, business in the 
iron trade moves along in a satisfactorily active manner, and the 
improvement in the Western market has been maintained, at all 


| events as far as a better demand for crude iron is concerned. 


People are beginning to be very sanguine of much better things in 


supply twice or thrice over. It is not therefore very likely that 
the same folly of creating companies to pay no dividends for 
years, and then 14 to 3 per cent., and of building more works than 
were required, will be again repeated. 

The coal industry is very buoyant, as coal and coke have been 
forced up in price too quickly; this might lead to undue mining 
speculation, but at present this will certainly not happen, so the 
daily press should leave these matters alone till there is better 
reason for their crying out. The Silesian market keeps active, and 
the advanced prices of raw materials, accompanied by the blowing 
out of one furnace, has caused pig iron to be very firm and rather 
scarce. Best sorts are in very full demand for the foundries and 
machine shops, and Bessemer, basic, and forge qualities all in urgent 
request. For the commonest sort M. 40 is demanded, going up for 
best sorts as high as 64 p.t. The steelworks are well supplied with 
orders into next year, and are forced to purchase partly manu- 


| factured articles from outside to forward deliveries. Bars, sectional 


sorts and plates, find a quick sale for home and abroad at M. 140 to 
142-50 for the first ; 160 to 165 for the second ; and 165 to 175 p.t. 
for the third. More finished goods would leave the works if 
freight trucks were available, but there is a sad dearth at present 
of them. The Siemens-Martin plants are being increased. As 
usual at this season, the Austrian iron market has become quieter, 
and those works which have aiready made a balance-sheet show a 
great improvement on former years. A file-makers’ syndicate is in 
course of formation to regulate the manufacture, the trade, and its 
prices throughout Austria and Hungary. ; 

At Kalsching in South Bohemia two new beds of phite have 
been discovered, one a foot thick, only one and a-half feet below 
the surface. Next spring the working of them is to be com- 
menced. The Belgian iron trade leaves a good deal to be desired. 
No. 2 bars have been sold at 120f. p.t.; plates maintain their price 
of 150; Luxemburg pig iron is 49, while English is noted 50. It 
is said that the wrought iron syndicate is silently dissolving itself ; 
and that Belgian works have been the cause of the international 
rail convention not having yet come to anything. Continental 
works must be desperately desirous of seeing it started, or it would 
not be constantly brought on the fapis. 

The French market has, so far, maintained a firm tendency, and 
it is to be hoped the collapse of the Panama Canal scheme will not 
affect it, as it has so many other trades, for it has caused a 


usual cut-throat competition in them, as in all other kinds. It will 
rey od be a changement de decorations, but will bring no more profit 
to the mills. Hoops have been in a little more request, but the 
prices are as depressed as ever; and as raw materials have again 
risen of late, there can be nv question of any profit. Wire rods 
are still neglected, and this branch, to all appearance, will have to 
face a dreary future, at least many works cannot possibly 
make both ends meet in their manufacture, and are rapidly 
changing their plant to produce other articles. Steel wire rods 
were offering, after the break up of the convention, at M. 102 to 104 

.t. At present they can be bought for 104 to 106. Iron rods were 
in a still worse position, and were offered at M. 108, quite a losing 

rice, as raw materials then stood, and does not cover prime cost. 

‘o-day they may be had at 110 to 112p.t., and under this, 
Drawn wire has no price, so to say, for even at the lowest price 
given above, namely, 102, no wire mill could pretend to be able to 
sell nail wire even at M. 110 p.t. at any profit, yet such is its price. 
Formerly the extras Smet a slight margin, now this is done 
away with. Wire nails, according to the size of the order, range, 
M. 125 to 140 p.t. Yet, in spite of all this, there are slight indica- 
tions of a coming improvement in demand, ‘The dissolution of the 
wire nail convention has led to the prospect of a pretty little crop 
of lawsuits, now likely to be fought out by the liquidators against 
purchasers who repudiated their orders after the break up, 
because of an immediate drop in prices of 20 per cent. between 
the new and old prices, Whether & liquidators have a /ocus standi 
will be a first question, so in order to avoid such a state of things 
occuring in future, the grand wrought iron convention bas taken 
the precaution of ronnie wagons the various sales bureaux into one 
at Berlin with corporate or legal rights. ‘The plate mills keep 
thoroughly well employed at remunerative prices, and orders keep 
regularly flowing in, while the sheet branch is in anything but a 
healthy condition, and what orders do come in throw off no profit 
at present forge pig prices. The galvanising works are tolerably 
busy, but it is an inconsiderable trade in this country. ‘The latest 
lowest tender for sleepers at Magdeburg was M. 121 p.t. at works, 
The machine shops and iron constructive works are nearly all fully 
employed at mo wee satisfactory prices, but chiefly for inland 
requirements, except 
articles, 

The list prices of manufactured iron and steel goods are p.t. at 
works ;—Good merchant bars, M. 125 to 130; girders, 119 to 
122°50 ; angles, 135; hoops, 122°50 to 125 ; iron boiler plates, 170 ; 
steel ditto, 150; iron tank ditto, 150; thin sheets, 147 to 150; 
steel rails, 119 to 120 ; light ditto, 115 ; wheels and axles, 315 the 
set ; axles, 230 ; steel tires, 215 to 230. 

From observations carried on bere it would appear, as far as 
time has permitted, that rails made by the basic are far weaker 
and less durable than those made by the Bessemer process, and at 
this moment the subject is receiving attention in some of the 
technical journals, Should the basic turn out later to be really 
inferior to the Bessemer rails, so as to make the latter the cheaper 
in the end, it would be a blow tothe rail trade here, where so little 
good ore exists out of which to make suitable Bessemer pig iron, 
and they would be further off than now from being able to compete 
with England. 


or the smaller and more inconsiderable 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 15th inst., the ss. Charlois went for her trial 
trip on the Clyde. The leading dimensions of the vessel are:— 
Length, 310ft.; beam, 39ft.; and depth, moulded, 26ft. 7in.; and 
she is fitted with triple expansion engines, by Messrs. Duncan, 
Stewart, and Co., of Glasgow, having cylinders 22in., 36in., and 
58in., by 42in. stroke, the boilers being very large, of the single- 
ended type, and adapted for a working pressure of 160 1b, e 
vessel has been built by Messrs. Russell and Co., of Port Glasgow, 
to the order of Messrs. R. W. Leyland and Co., Liverpool, acting 
on behalf of Messrs. Hermann, Stursberg, and Co., of New York, 
and she is the third steamer that Messrs. Russell have built for 
that firm. Like the former vessels, she will be employed in the 
bulk petroleum trade between America and the Continent. All 
three vessels have been specially designed for their intended trade 
by Messrs. Flannery and Blakiston, who have also superintended 
their construction. The Charlois is capable of carrying upwards 
of 3500 tons of oil, and is fitted with two very powerful pumps, 
each of which is capable of discharging the entire cargo in 
twenty-four hours. She is also fitted with the electric light 
throughout. To test the speed of the vessel two runs were made 
between the Clock and Cumbrae lights, a distance of more than 
thirteen miles, and the result was a mean speed of 10 knots, the 
vessel being brought to her load draught by filling the tanks with 
water. This result was considered very satisfactory, and as the 
machinery worked well throughout, the vessel will at once proceed 
to America to load her first cargo of petroleum. We understand 
that Messrs. Russell have also in hand a fourth and larger steamer 
for the same owners. 

On Wednesday, December 19th, thes.s, Rock Light was launched 
from the yard of Messrs. Oswald Mordaunt and Co., at South- 
ampton, a petroleum tank steamer of the largest size. She is 323ft. 
long over all, 40ft. 3in. beam, and 30ft. din. moulded depth to spar 
deck, and will carry 3800 tons of petroleum and 400 tons of bunkers 
upon a light draught. The main features of the vessel, including 
a continuous tank in the ‘tween decks to act as an expansion 
tank, have been designed by the builders, but the details of the 
pumping arrangements, electric light, of bulkhead structure, and 








formidable loss of business even in this country—Germany— 
already, so much so that many travellers from Berlin and Bohemia 
have had to return home without the accustomed season orders for 
fancy goods, glass, and so forth. 

In Rheinland-Westphalia the iron ore mines of Siegen and 
Nassau are unable to keep up the supply of goud ores, so a good 
deal has to be imported, therefore prices remain very firm, but are 
not appreciably higher than when last noted. The demand for pig 
iron ee notably increased, and prices have become exceedingly 
firm, with a rising tendency, and stocks in this district were reduced 
in November by about tons, while the production was for the 
same period 109,400 tons. The accession of orders to the steel 
works has given the spiegeleisen branch a fillip, so that the inland 
demand has become very brisk, and that for abroad is not much 
less so, the price now being M. 56 p.t. for the 10 to 12 p.c. grade. 
Both here and in the Siegerland the demand for forge pig has 
greatly improved ; buyers, now perceiving that holding back any 
longer is no use, are making considerable purchases. The smelters 
refuse to contract beyond the end of next quarter, and for that 
their output is almost alJl engaged. Best forge sorts range M. 49 
to 51°50 p.t. 

Both basic and foundry pig are brisk of sale, while Bessemer, 
though in rather better request than of late, is sluggish. There 
is no change in the prices of these sorts yet. Since this was 
written, foundry pig has been officially raised M. 1 to 2 on the 
three sorts, and Bessemer and basic by M1 p.t. Foundry is now 
M. 54 to 61, basic 46, and Bessemer 55 p.t. Luxemburg forge is 





were given for coal, but for general business the old 
were maintained. Best steam realised 13s.; ordinary, Ils, 9d. to 
12s.; Monmouthshire, 11s. 3d. to 11s. 6d. The result of the great 
output going on is to materially increase the quantity of small 
steam, but though in abundance, prices are firm at 4s. 9d. to 5s. 
House coal is everywhere selling freely, and little can be had of 
best kinds under lls. 3d. Best Rhondda is selling at 11s. 6d., 
small house coal at 7s. 9d. 

The coal export from Swansea last week was a la one, over 
33,000 tons, Newport was also brisk, and what with large imports 
of foreign ore, now selling freely at 13s. 6d., and coastwise and 
foreign coal shipments, the port was in a busy conditicn. Amongst 
the eee figured a quantity of sleepers from the nut and bolt 
works, 





37, 41 to 43 p.t. The total output of pig iron, includin 

Lu —e f g, in * std was 343,971 t.; 165,299 forge an 

spiegeleisen ; 29,802 Bessemer; 108,788 basic; and 43,159 t. of 
foundry pig. In November, 1887, 343,081 t.; for the eleven 
months this year, 3,874,618, against 3,547,497 t. last year. There 
is still little new to report concerning the wrought iron branch. It 
goes on its way quietly at unchanged prices, and these are said to 
be firmer, caused by a new outside work having lately joined the 
convention; but until all outsiders have done so, it is in reality the 
old story of underselling here and there. For the moment girders 
are in poorer request, but as so many more buildings are now 
constructed of iron than formerly, many works are about altering 
their plants or starting new ones to roll them, as other sorts 
of rolled iron have become unremunerative or are not in sufficient 
request, so it will not be very long before we again witness the 





equip t, are from the specifications and under the superintend- 
ence of Messrs, Flannery, Baggallay, and Johnson, whose resident 
inspector, Mr. Hare, has been present on the work throughout. 
The machinery, by the same builders, consists of triple expansion 
engines having three cylinders, 224in., 37in., and 6lin. diameter, 
with 39in. stroke, supplied by steam from boilers, three in number, 
with 4600ft. of heating surface and 1601b. working pressure. The 
engines have Joy’s valve gear, and also feed-heating arrangement 
and evaporiser to make up the waste. The cargo pumping will be 
carried out by three Worthington pumps, two placed aft and the 
third forward, at a lower level, so as to reduce the lift in case of 
dealing with crude petroleum, which vaporises rapidly, and makes 
pumping difficult. ese pumps are all driven by a donkey boiler 
of multitubular type, and there are besides shore ti for 
the conveyance of steam from boilers on land to the pumps, and all 
the other auxiliary engines in ports where the use of fire is for- 
bidden. The vessel is built for Messrs, George Croshaw and Co., 
London, to the highest classification of both Lloyd’s and the 
Bureau Veritas, 

On the 15th inst. the s.s, Charlois went for her trial trip on the 
Clyde. The leading dimensions of the vessel are :— Length, 310ft. ; 
beam, 39ft.; and depth moulded, 26ft. 7in. She is fitted with 
triple-expansion engines by Messrs. Duncan, Stewart, and Co., of 
Glasgow, having cylinders 22in., 36in., and 58in., by 42in. stroke, 
the boilers being very large, of the single-ended type, and adapted 
for working pressure of 160lb. The vessel has been built by 
Messrs. Russell and Co., of Port Glasgow, to the order of Messrs. 
R. N. Leyland and Co., Liverpool, acting on behalf of Messrs. 
Hermann, Stursburg, and Co., of New York, and she is the third 
steamer that Messrs. Russell have built for that firm. Like the 
former vessels, she will be employed in the bulk petroleum trade 
between America and the Continent. All three vessels have been 
specially designed for their intended trade by Messrs, Flannery 
and Blakiston, who have also superintended their construction. 
The Charlois is capable of carrying upwards of 3500 tons of oil, and 
is fitted with two very powerful pumps, each of which is capable of 
discharging the entire cargo in twenty-four hours, She is also 
fitted with the electric light throughout. To test the s of the 
vessel, two runs were ae between the Clock and Cumbrae lights, 
a distance of more than 13 miles, and the result was a mean nm 
of 10 knots, the vessel being brought to her load draught by filling 
the tanks with water. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, Dec, 16th, 

ProMOTERS Of railway schemes for 1889 have 
been disappointed in the apparent failure of the 
Clearing-house plan for organising traffic rates in 
the South- West: and the North-West. Those who 
have this great centralisation scheme in hand are 
not discourage:! with the difficulties before them, 
but intend so far as can be learned, to make 
another offort to establish a control that will 
restrict competition within some sort of limits. 
Railroad-building prospects in the region of 
country west of the Mississippi River are not very 
bright at present in consequence of the uncer- 
tainty as to what the railroad managers will be 
able to accomplish. Several new railroad-build- 
ing schemes have been recently projected in the 
South, and New York capital has been invited to 
participate in the work. Nearly all of the invest- 
ments that have been made in that section of 
country thus far have proved remunerative, and 
there is a growing disposition upon the part of 
bankers an — lenders generally to encourage 
everything from that quarter that is well planned. 
The industrial activity in progress there is main- 
taining a heavy traffic, and new fields for the 
employment of capital are being constantly 
developed, Several new railroad lines are also 
projected along the Gulf and Atlantic coast, and 
the shipbuilders along the Delaware have been 
consulted with regard to a supply of tonnage for 
the next year. If cn>-half of the enterprises 
talked of takes shape, the shipbuilders of the Dela- 
ware will have enough work by next May to keep 
them busy throughout the entire season. The 
Government work will also add to the general 
strength, as it is the intention of the new Adminis- 
tration to follow up work which has been begun 
by the present. 

Large operations in rails have just been closed 
by western markets. An attempt is being made 
to establish an association that will restrict pro- 
duction and keep prices up throughout the in- 
terior region west of the Mountains. It is hardly 
likely that such a sch will be ful; but 
unless some such arrangement is made, a good 
many mills will be compelled to shut down. 

The consumption of tin in the United States 
since January Ist foots up 13,400 tons, as against 
72,050 tons for same time last year. There is at 
this time 4000 tons of old rails in bond at this 
port, against 15,000 at same time last year; 2128 
tons of iron rods, against 3859 tons at same time 
last year. Stocks of tin-plate at this time are 
17,767 tons, as against 27,700 tons at same date 
last year, and 59,846 tons at same time 1886. The 
exports of a and ore last week are 423,131 lb. ; 
for year, 48,918,470 lb.; of copper, 32,631,321 Ib., 
against 11,216,162 1b. for same time last year. In 
regard to lead, an advance is looked for. Although 
there is a good deal of stock in hand, the iron 
trade is lacking in interest on account of the 
indifference of buyers, which is usually expected 
at this season. Crude iron is worth 16 dols, to 
16°50 dols. for forge delivered, and 18°59 dols. for 
standard No. 1 foundry delivered. Steel rails 
are quoted at 27 dols. to 28 dols., but bottom 

rices are a matter of uncertainty. The national 
nks of the States number 3140, with a capital 
stock of 592,000,000 dols. The decrease in circu- 
lation foots up 171,000,000 dols, Financially, the 
country is in excellent condition. A large winter's 
trade will be transacted. Production is main- 
tained near to current requirements. Restriction 
will be continued during the coming year in order 
to prevent a clogging of the channels of trade and 
a break in prices. Trusts and associations are 
strengthening their control, although the legis- 
lators of the city and country look with a jealous 
eye upon them, and would, if they could, devise 
sone legislative remedies by which their power 
would be lessened. The Interstate commerce 
law is not satisfactory to the railroad interests, 
and there will be a strong attempt made to secure 
some changes which will liberate them from the 
cast iron regulations of the law. 











NEW COMPANIES, 
THE following companies have just been regis- 


George Wilkinson and Company, Limited. 


This company was registered on the 14th inst., 
with a capital of £35,000, divided into 7000 shares 
of £5 each, to acquire and carry on as a going 
concern the business of George Wilkinson, of 
Tividale, in the county of Stafford, ironmaster, 
known as the Tividale-street Mills and the Etna 
Ironworks, The first subscribers are :— 


Shares 

J. H. Pearson, Far Croft, Handsworth, iron- 
| aaa oe oe oe ae eee 
W. E. Johnson, Church-lane, West Bromwich, 
EEE 60 60 6s). 06: te, Se ut) 4%,” 88 
7 Wilkinson, 45, Frederick-road, Edgbaston, 
ME Ghbah ise, wey hh. WO HE) Seek ah 
Miss Annie Wilkinson, 45, Frederick-road, Edg- 
Miss B. E. Wilkinson, 45, Frederick-road, Edg- 
*8. Wilkinson, 101, Hamstead-road, Handsworth, 
fronworks manager .. .. .. «. « « ° 
J.T. Johnson, Richmond-hill, Edgbaston .. .. 
J. P. Lacy, Edgbaston, galvanised iron manufac- 
eee ere ee ee ee ee 
G. Wilkinson, Edgbaston, ironmaster .. .. .. 
The first directors shall be G. W. Wilkinson and 
the subscribers denoted by an asterisk, and each 
shall hold at least five shares in the capital of the 
company. 


tt 





Maturin Railway Company, Limited. 


This company was registered on the 18th inst., 
with a capital of £100,000, in £20 shares, to con- 
struct a railway from the town of Maturin, in the 
State of Bermudez, to a point at which the River 
Cano, Colorado, is navigable, The subscribers 
are :— 

Shares. 
Wm. Burchell, 17, Great George-street, solicitor 1 
Henry Burchell, 17, Great George-street, solicitor 1 
E. G. Forish, 574, Old Broad-street, solicitor .. 1 
C. Lock, 288, Upland-road, East Dulwich, secre- 

tary tom COMpany .. 2. 02 oe oe co ov 1 
F. Thorpe, 12, Kensington Mansions 1 
T. J. Whitaker, 1 
W. S. Wild, 33 

weiter .. oo ce oe ae er a 

The number of directors is not to be less than 


Teddington .. .. .. .. .. 
London-road, Clapton, shorthand 





four, nor more than eight; qualification, ten shares; 
remuneration, £1000 per annum, to be divided as 
they may determine, The subscribers are to 
appoint the first and act ad interim. 





Serrell Automatic Silk Reeling Company, 
Limited. 

This company proposes to purchase the rights 
for all countries other than U.S.A., of all inven- 
tions of E. W. Serrell, jun., of New York, now 
residing at Chabeuil, department of the Dréme, 
France, engineer, relating to the reeling of silk 
from the cocoon. It was registered on the 18th 
inst., with a capital of £250,000, in £10 shares, 


The subscribers are :— 

Shares. 
*Colonel H. Ritchie, Paris .. ee Heed 
ee SO OS See eee 
*J. Munroe, Paris... .. . 10 


*E. Luckemeyer, Paris, merchant .. .. .. .. 10 
W. G. Twombley, Paris ie ta? * 

C. Roosenell, C.E., Paris .. .. . <iowen 
*E. W. Serrell, jun.,C.E., Drome .. .. .. 10 


The number of directors is not to be less than 


three, nor more than seven, the first being the 
subscribers denoted by an asterisk ; qualification, 





fifty shares, The company in general meeting 
= appoint remuneration. Office, 34, Nicholas- 
ane, 








THE NEW WAR SHIP MAINE. 


At the Navy Yard, Brooklyn, N.Y., work has 
been commenced on the construction of the twin- 
screw armoured turret cruiser Maine, and im- 
mense amounts of material and plant have been 
delivered, This vessel, the largest ever built at 
the Brooklyn yard, will be of 6650 tons, and in 
general appearance will resemble the Brazilian 
cruiser Riachuelo, but will be larger and more 
fully equipped. The ship was designed by Com- 
modore T. D. Wilson, Chief of the Bureau of 
Construction and Repair, and bis plans were 
accepted after considerable discussion and inves- 
tigation. The Maine will be 310ft. long between 
perpendiculars, 57ft. beam, 214ft. draught, built 
of steel, with cast steel stem, stern post, and 
rudder frame. ‘There will be 174 water-tight 
compartments, and even should the extremities 
above the under-water steel protective deck be 
shot through and through, the remaining buoy- 
ancy would be sufficient to insure floating and 
fighting capability. The armour belt will be 
llin. thick. The main battery will consist of 
four 10in, guns, throwing 500lb. projectiles, 
mounted in pairs, in turrets 10}in. thick, also 
six 6in. rifled guns. The guns can fired 
directly ahead and astern, and the latest appli- 
ances for handling them will be fitted. The 
secondary battery consists of twenty-one Hotch- 
kiss rapid-firing and revolving guns and four 
Gatling guns, grouped to secure a heavy concen- 
trated fire. There are also to be four torpedo 
launching tubes above water and three below, 
but the type of torpedo is not yet determined 
upon. The engines will be of 8750-horse power, 
capable of driving her at 17 knots an hour, and 
she will have great coal-carrying capacity. She 
will be bark-rigged, with armoured tops, and will 
carry a complement of 30 officers and 444 men,— 
Scientific American, 











Scrap Metat.—The Scrap Metal Company 
ive as the present prices, per ton, net cash, 

ndon:—Old copper, £71; old brass, £43; 
old gun-metal, £56. Prices are steady, but, in 
consequence of the holidays, buyers and sellers 
have been holding off from the market. 


A GREAT IRRIGATION PROJECT IN TEXAS.—The 
Director of the Geological Survey is of the opinion 
that the recently conceived plan of constructing 
an immense dam across the Rio Grande at or near 
El Paso is perfectly practicable, but he thinks the 
question of conflicting water rights must first be 
settled by the enactment of a general law by Con- 
gress. The purpose of the dam would be to irri- 
gate the valley for fifty miles and furnish motive 
power, to prevent destructive floods below here, 
and to settle the Mexican boundary question by 
keeping the river in its proper channel. It is 
proposed to make the dam an international affair. 


DEATH OF Mr. PrRIESTMAN.—A gentleman of 
high standing, and closely connected with the 
iron and coal trades of the North of England, has 
- passed away in the person of Mr. Jonathan 

-riestman, J.P., of Shotley Bridge. Mr. Priest- 

man’s father, who bore the same name, was one 
of the unfortunate shareholders of the North- 
umberland and Durham District Bank, which 
failed in 1857. In the winding-up of that con- 
cern a considerable number of the shareholders 
offered to take over the Consett Ironworks, with 
all liabilities, provided they were freed from the 
calls of the bank. This offer was eventually 
accepted. In consequence of the successful 
development of certain coal and coke properties, 
the Consett Iron Company became, after a time, 
avery prosperous concern, Mr, Jonathan Priest- 
man, jun., was the first manager after the re- 
construction. He fulfilled the duties of this posi- 
tion for several years with no small ability and 
success, until at length he was succeeded by Mr. 
William Jenkins, who has been responsible for 
the conduct of the business ever since. After 
leaving the Consett Ironworks, Mr. Priestman 
devoted his attention to other concerns connected 
with the trade of the Newcastle district. He 
was managing owner of Ashington Colliery in 
Northumberland. That concern was largely 
extended by him, and became one of the most 
successful in the county. He was also the prin- 
cipal owner of the Victoria Garesfield Collieries, 
near Gateshead. In social and political matters 
Mr. Priestman was very active. He was of a 
philanthropic turn of mind, and gave a great deal 
of attention to the general comfort and welfare 
of the working classes, and especially of those 
employed by him. He was greatly respected by 
all who knew him. He married a daughter of 
the late Mr. Jonathan Richardson, of Shotley 
Bridge, and leaves a widow and grown-up family 
to lament his loss. His eldest sister was the first 
wife of Mr, John Bright, M.P. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 

*,* When patents have been ‘“‘cummunicated” the 
name and address of the communicating party are 
printed in italics. 

15,2614, PasTEURISATION of Wi1xe, W. Kuhn, London. 
{Note.—This application having been originally 
included in No. 15,261, dated 28rd October, 1888, 
takes, under Patents Rule 23, that date.) 


13th December, 1888. 


Suarts for Carriaces, E. Stevens, London. 
SrRENGTHENING Racquets, W. H. Cook, Lon- 


18 221. 
18,222, 


. ReceneraTor Gas Lamp, L. Bruers, London. 
. PackaGEs, J. Punch, London. 

. Roastine Corres, P. Pearson, London. 

18,226. Protecting GuipE Rops, 8. H. Brooks and W. 
Napier, London. 


18,227. Hotpine Cup, L. Dove, London. 

18,228. SLaTe Frames, W. Rockliffe, London. 

18,229. Cottar Fasteners, J. Lecasse, London. 

18,230, TRANSMITTING Motion, W. D. Sandwell, Lon- 
don. 

18,231. PLoucu Breasts, W. Burness, London. 

18,232. ms, L. Boisseranc, London. 

18 233. Exvectric TeLecrapHs, H. A. Taylor, Lon- 
don. 

18,234. Corsets, &c., 8. Dixon, London. 


18,235. 
18,236, 
18,237. 
18,238, 


Fike Grates, C. F. Roe, London. 

Ho iow Bopigs, R. Behrends, London. 
Brake Mecuanism, W. Schmid, London. 
TupuLaR ARTICLES of Grass, W. Ambler, 


London. 
18,239. ToBULAR ARTICLES of MetaL, W. Ambler, 


ndon, 

18,240. Trimminc Hosiery Goons, R. B. U. H. J. 
Duncan, London. 

18,241, Expxosives, G. Trench, London. 

18,242. Transmission of Sounp, R. H. Courtenay, 
London. 

18,243. TREATMENT of HuMAN ExcreMenT, H. H. Lake. 
—(S. de M. Aserappa, Ceylon.) 


14th December, 1888. 
18,244. Formina Decorative Panes, A. Martyn, 


on, 

. Exvectric Licutinc Apparatus, C. Coerper, 

ndon, 

18,246. Rarpway CARRIAGE Winpows, T. J. Gough, 
Manchester. 

18,247. Hotpers for Lazets, T. Shepherd and J. Nas- 
mith, Manchester. 

18,248. Firrines for Cuairs, T. Whittingham and C. 
J. Gilbert, Birmingham. 

18,249. WaTeRPROoK GARMENTS, J. M. Thompson, 
Manchester. 

18,250. Cranes, J. W. Wailes, Live 1. 

18,251. Repucine Liquip Pressure, C. L. Braithwaite, 
jun., and I. Braithwaite, Liverpool. 


18,252. BiEeacHine, &c., Corton Yarn, J. Clegg, 
Liverpool. 

18,253. Cops for Yarn, J. Clegg, Liverpool. 

18,254. Brusnes, G. C. Dymond.—(J/. Rich, United 
States ) 

~~ Evectric ALarms, &c., N. G. Thompson, 


mdon. 
18,256. TurNinG, &c., Ecas in IncuBators, A. Lane, 
Stroud. 


18,257. Measurtne CLotu, H. Harmston and J. J. 
Mason, Lincoln. 

18,258. Baccace Carrier for VeLocipepEs, J. A. 

raham, London. 

18,259. Measurg, T. Brown, Heaton. 

18,260. Meta Incots for Gun Forornas, A. H. H. 
Bratt, Plumstead. 

18,261. Hince Banps, J. Hodgson, W. Thackray, jun., 
W. Branfoot, 8. Tyzack, W. G. C. Wylde, and 8. 
Gunn, Newcastle-on-Tyne. 

18,262. SPEED ReouLator, P, W. Sothmann and C. O. 
H. Kroll, London. 

18,263. Printixnc Faprics, J. and A. 8. Young, 
Manchester. 

18,264. War Lasnes, M. H. Mason, London. 

18,265. Apparatus for Biocxinc Feit Harts, J. Mar- 
shall, Manchester. 

18,266. Rerininc VEGETABLE O1Ls, E. Bentz and M. 
Schloss, Manchester. 

age for PeramBuLatTors, &c., H. Parkin, 

mdon. 

18,268. Wueexs, A. Spencer, London. 

18,269. DravucHT ExcLupeR for Doors, J. and B. Isle, 
Oldham. 

18,270. Driving Cnarns, 
min, ° 

18,271. SicNaLiino in Trams, F. Brown, London. 

18,272. CONTROLLING GaS-HOLDERS, L. Pease, 
Stockton-on-Tees. 

— Screws, T. S. Scarborough.(7. Percy, New 


C. H. Brampton, Bir- 


ork, 
18,274. Suction Discs for Dentat Purposss, 8. Lord, 
alifax. 

18,275. Curtain Potgs, T. Griffiths, London. 

18,276. Routine Appliances for Movina WeiGcurTs, E. 
Barron, London. 

18,277. Lantern, W. Sandbrook, London. 

18,278, Lavina ELectricaL Conpuctors, G. Wilkinson 
and L. W. Holmes, London. 

18,279. ReauLaTinc FLtow of Liquips, P. Michaélis, 
London. 

18,280. Brackets for Hotpinc Satt Rowers, A. 
Makins, London. 

18,281. RounpaBouts, T. G. Barlow-Massicks, London. 

18,282. TuBULAR Lance, W. Lorenz, London. 

Sa Pires or Tupes, E. Molles-Puyredon, 

mdon, 

18,284. Drittinc Macuines, J, E. and R. J. Powell 
and W. Whitaker, London. 

18,285. MANUFACTURE Of Boots and Suogs, A. Harrison, 


ndon, 
18,286. TREATMENT of Grounp Matt, H. A. Birrell, 
London, 
18,287. Perrect SeaMLEss Oxrorp SxHogs, C. Cham- 
rs, London. 
18,288. Tittine STEEL INcors, J. Neilson and J. White- 
law, Glasgow. 
18,289, AIR-REVERSING VALVEs, J. 
Whitelaw, Glasgow. 
18,290. Recorpine and Repropucina Speecu, J. I. 
Thornycroft, London. 
18,291. HorsesHogs, B. W. Holt, London. 
18,292. Rorary Sweerer for Tramcars, R. Grases, 
London. 
18,293. Suppression of DeLereRious Gasgs, J. L. M. 
Allinges and F. Mazalon, London. 
18,294. Smoke Extractors, E. 8. Strange and J. C. 
Austen, London. 
18,295. CiEaninc Scnoou Sxares, &c., E. B. Hill, 


ndon. 

18,296. Toys, E. B. Hill, London. 

18,297. Gas Brackets, E. B. Hill, London. 

18,298. Frames for VELociPeDEs, J. G. H. Browne, 
London. 

18,299. CoupLtinac Rartway Carriaces, W. Burnell, 

ondon. 

18,300. THRASHING MacHINEs, J. Johnson, London. 

18,301. Pen, W. R. Brown, London. 

18,302. Frames for Bacs, H. H. Lake.—(IV. Roenur, 
United States.) 

18,303. TUBULAR ARTICLEs of PLastic CLay, W. Ambler, 
London. 


Neilson and J. 


18,304. SPRINKLING StopreR for Botrves, H. Brooks, 
London. 


18,305. Bicyciks, J. E. Evans, London. 

18,306. CommunicaTING ELectricity to Persons, A. 
Serraillier, J. T. Armstrong, and the Automatic 
Electric Supply Company, London. 





18,3807. Preservinc Extracts ConTaIninG TANNIN 
I . Hauff, London. 


15th December, 1888. 


18,808. Automatic Door CLoser, J. H. Abel, London. 

18,309, APPLIANCE for ParceLLine ToBacco, G. Wilcox, 
Manchester. 

18,310. Covers for Surer Racks, D. Lewis, Bristol. 

18,311. Music Stoo.s, H. Ashton and G. Lees, Man- 
chester, 

18,312, Furnaces, W. Booth, Manchester. 

18,313, SHuTTLe Guarp for Looms, &c., H. Binns, 
Manchester. 

18,314. Epos Serrine, J. M., J., A. J., and 8. A. Gim- 
son, Leicester. 

18,815. MANUFACTURE of MoquetTE Carpets, W. Adam, 
London. 

18,316. Wexpinc, G. H. and A. L. Lloyd, and H. 
Bewlay, Birmingham. 

18,317. SeLF-acTING BLINDs for Tramcars, H. T. Bur- 
ford, Blackwell. 

18,318. Pianorortes, F. Hulbert, London. 

18,319. SusPENDERS for ELectric Lamps, W. 8. Boult, 


mdon. 

18,320. ConcenTRaTING SULPHURIC AciD, 8S. B. Bowen, 
Liverpoo! 

— SPRING PiLiows, J. Beech and C. H. Merrett, 


n. 
18,822. Setr-Lockinc Botts for Doors, N. B. Locke, 
G W, 


18,323. Hoping or Usine Pens, &., J. C. Madeley, 
Manchester. 

18,324. Spexep Inpicators, W. E. Heys, Manchester. — 
(Messrs. Schueffer cnd Budenberg, Germany ) 

18,325. Hinae, ‘I’. May, Sheffield. 

18,326. AXLE-BOXEs of Roap VEHICLES, T. H. Ramsden, 


Leeds. 

18,327. Makino Srrixc, &c., W. Brierley.—(£. Knad, 
Germany.) 

18,328. ImpartTina InstTRUcTION in Writine, E. C. 
Daniel, Bristol. 

18,329. CorK-pRAwinG Macuines, E. H. Julian, 
Glasheen, 

11,330. Union Jornt for Leap P1prss, G. Goffin, London. 

18,331. ELECTRO-DYNAMIC ENGINES, H. P. Holt, Man- 
chester. 

18,332, FeeD-waTER Heaters, D. Johnston, Glasgow. 

18,333. House Decorations, F. Welding, Lee. 

18,334 Sueer Racks, H. Hensman, Newland. 

18,335. Boots and SHozs, A. Allebone, Northampton. 

18,336. Boot-cLEANING Mavuinges, K. Hodder, Read- 
ing, aud O. Bullock, Manchester. 

18,337. WorkinG RaiLway Sienats, J. P, O'Donnell, 
London. 

18,338. Measurine Gas, J. G. Cunningham, London. 

18,339. RounpaBouts, J. L. Corbett, Glasgow. 

18,340. Reversinc Gear for MetaL Rou.ine MILLs, 
J. Jensen, Swansea. 

18,341. CycLe Sprinc Fork, T. W. Robertson, Dublin. 

18,342. Socks for Boots, &c., E. Hutchins, Leicester. 

18,348. ENAMELLING, A. Ziele, London. 

18,344. AssisTING the Movement of VeHICLes, C. A. 
Hill, Sheffield. 

18,345. Hats, W. E. Webb and T. Burrows, Stockport. 

18,346. AsHPANS for Fire-pLaces, R. Rowbotham, 
London. 

18,347. AppLiances for Smoxine Toxacco, W. E. New- 
ton, London, 

18,348. MacuineRY for Wasuina, &c., 8. D. Stead, 


don. 

18,349. CLEANING SHeets of Grass, A. H. Harman, 
London. , 

18,350. TRANSFERRING Prints from PLane SuRFACES 
to MeTaLiurcicaL Rotiers, H. Wallach and 
Berndt, London. 

18,351. Buppie for Mrininc Purposes, J. Roach, 


mdon. 

18,352. Fastener for Suaky Winxpows, J. T. William- 
son, London. 

18,353. CLampep Drawineo Boarps, A. Bell, London. 

aaa for PERAMBULATORs, T. W. Girling, 

mdon. 

18,355. CompounD Excrnes, W. Burnell, London. 

18,356. LuBricatine Devices, A. J. Boult.—(C. Anders- 
son, Denmark. 

18,357. CHANGING S.ipes for PHotocrapas, H. Herbert, 
London. 

18,358. Castors for Furniture, J. C. Weir, London, 

18,359. AMMUNITION, F. A. Velschow, London. 

18,360. Pianorortes, E, Prime, London. 

18,361. IncrEasING Tractive PoweR of DravuGHT 
AniMaLs, T. H. Brigg, London. 

18,362. Makino of Exp.osive Compounps, J. W. Skog- 
lund, London. 

18,363. RarLway Coup.ines, J. Chandler, London. 

18,364. REGISTERING MOVEMENT of Pistons of ENGINES, 
R. Hack and R. E. Plaistowe, Surbiton. 

18,365. WaIST-BAND ATTACHMENTS, G. A. Newton and 
8. W. Hurley, London. 

18,366. Hats, K. Edwards.—(G. Krantz, Germany.) 

18,367. MounTING MovaBLe FIGURES on Cask», E. E. 
L. Bowling, London. 

18,368. ExLrvators and Carriers, J. Stevenson, 

mdon. 

18,369. Propucine Casts of Works of Art, E. J. Kuhn, 
Londo: 


17th December, 1888. 


18,370. Toppinc, &c., Macuine for Turnips, J. 
McDonald, Strathspey. 

18,371. Screw Nalxs, H. Illingworth and 8, P. Rush- 
worth, Bradford. 

18,372. Mitiine Cutters, G. Addy, Sheffield. 

18,373. Fisnine Reexs, F. Hardy, Alnwick. 

18,374. Sewing Macuines, J. Smith, Blackburn. 

18,375. STEERING MecHanisM of Bicycvss, J. Broxup, 
London. 

18,376. AtTracHInGc Corps to Winpow SasHes, W. 
Watson, Dublin. 

18,377. Gas Enounegs, J. F. Shaw, Manchester. 

18,378. Guipes for Stems of GraviTaTION Stamps, J. W. 
Thackeray.—(J. G. Allen, South Africa.) 

18,379. Banps for Rora-RUBBER Macuines, E, Dollfus 
and H. Noack, Berlin. 

18,380. Extractinc Starcu from Straw Bo! Lines, 
8. C. Witting and G. Turk, Berlin. 

18,381, Hee: Buitpine Macuines for Boots and 
Suoes, J. Bridge and O, Mobbs, Northampton. 

18,382. Pecacy Dotiys for Launpry Purposes, W. 
Smith, Birmingham. 

18,383. DisTiLLine Liquips, W. R. Watson and R. A. 
Robertson, Glasgow. 

18,384, CENTRIFUGAL MACHINES, J. Laidlaw and J. W. 
Macfarlane, Glasgow. 

18,885. MARKING Boarp for Bituiarps, F. N. Cookson, 

ondon, 

18,386. CHaRcoAL Box Irons, J. Cavargna, Hands- 
worth. 

18,387. Stirrenina Scprort for Cottars, W. Fair- 
weather.—(G. Smith, United States ) 

18,388. FLUsHING CisTERNs, 8. H. Wright and R. Bate, 
Liverpool. 

18,389. ReauLatTinac EtEctro-moTiIvE Force, W. H. 
Douglas and T. H. Parker, Birmingham. 

18,390. MuLgs for Sprnnino, J. Barlow, London. 

18,391. CompounD Steam Enoines, A. G. Brown, 
London. 

18,392. Printine Paper Bacs, W. Ainsworth, London. 

18,393. Sprinc BaLanceD METALLIC GLAND PACKING, 
G. Twigden and W. H. Hick, Cardiff. 


18,394. BRusHES and Brooms, J. Spratt, Lough- 
borough. 
18,395, MECHANICAL FEEDING Apparatus, W. E, 


Pedley, Kent. 
18,396. FLExiBLE CoLttaR Stup, J. W. C. Styles, 


London. 

18,397. Fire IcniTrers or LicuTers, J. Aytoun, 
London. 

18,398. SteeRiNG Vessexs, R. P, Atkins and R. J. Rae, 


ndon. 

18,599. Extract for use as a Ferment, M. P. Halschek, 
London. 

18,400. TREATMENT of Dross, T. Turner, Birmingham 
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7“. PERFORATING Percussion Presses, F. Braham, 
ion. 
1 p= Sauue for Bags, &c., F. Day and 8. Napper, 
jon. 

— PsorocraPruic Apparatus, P. J. Guiton, 


on. 

18,404. ATracnMenT of Eve-ciasszs, W. H. Brownlow 
and J. 8. Warner, London. 

—— Conveyance of Firowers, M. E. Scrivenor, 


on. 
18,406. Fisainc Rops and ArracaMents, E. G. Burling, 
London 


ndon. 
18,407. Removinc Sanp and Svusmarine Banks, J. 
Chandler, London. 
=, Horst Sxors, E. Rochester and E. Dejean, 
mdon. 
18,409. Turrep Picz Fasrics, T. T. Radford and E. J. 
Morton, London. 
18,410. Gas Burvers, 0. W. Bennett, London. 
—, Gas-PRESSURE Reoutators, 0. W. Bennett, 
mdon. 
18,412. Lusricators, F. L. Rawson and J. G. W. Fair- 
bairn, London. 
18,413. Roveuine Horse Sxogs, J. Lethbridge and R. 
C. Romanel, London. 
18,414. Furnaces, C. A. Piat, London. 
18,415. Casket for Rerzatinc Watcues, H. Sandoz, 


ndon. 

18,416. Measurninc Currents of Exvecrricity, M. J. 
R. Jacquemir, London. 

18,417. Bunes for Casxs, E. Edwards.—(F. Pettge and 
L. Metzger, Germany.) 

18,418. Dramune Piates, &. J. E. G. Guétillot, 

London. 

18,419. Bunouotes, E. Edwards.—(F. Pettge and L. 
Metzger, Germany.) 


18 420. Wneeis for Troiires, &c., A. G. Spencer, 
London. 
= Maxine Iyrvsions, &c., J. C. Bayley, Lon- 


on. 

18,422. TREaTMENT of ALCOHOLIC Liquors, C. Philip- 
part, Londo 

18,423. Taps for Measurinc Liquip, J. Barker, 


ndon. 

18,424. Compixep Deck-novuss, &c., W. H. Wilson aud 
W. J. Pirrie, London. 

18,425. CoLounrne Marrers, 8. Pitt.—(Z. Casella and 
Co., Germany.) 

18,426. Cyctes or VeLocipepes, A. J. Boult.—(F. 
Rourk, Canada ) 

18,427. Hot-Bep Frames, L. Boulat, London. 

18,428. Box Hanp.es, J. A. Traut, London. 

18,429. DesrccaTinc Bioop, W. Barnsdale, London. 

18,430. AuxiLiaRy Sreerine, E. E. Prichard, London. 


18th December, 1888. 


18,431. Stream Enoines, J. T. Case, London. 

18,432. Rotuinc WHEELS, H. H. Lake.—(H. W. Fovrler, 
United States.) 

18,433. Rartway Rats, H. H. Lake.—{ W. Lowe and 8. 
Tappen, United States.) 

18,434. Fixixe WHEELs upon their Axes, H. H. Lake. 
—{A. T. Porter and A. P. Olmstead, United States.) 
18,435. Rerurnyinc Water of Conpensation from a 

Sream Enoixe to the Borer, W. Burnham, London. 
18,436. Hyprocarson Or. Lamp Burners, C. Parker, 
London. 
18,437. Keys, E. R. Vaughan, Belfast. 
18.438. Takrnc AcccraTe Dimensions of Soins, E. B. 
ncaster, Birmingham. 
18,439. Avuromatic Cicar Purercer, A. H. Cox, 
mdon. 
18,440. Pure Zixc, C. A. Burghardt, Manchester. 
= Psromatic Action of Orcans, W. J. Ledward, 
rby. 
18,342. Hanp Preservative Guarp for Writers, C. 
A. Butler, Sheffield. 
18,443. Bakers’ Ovens, G. 8. Tunks, Bristol. 
18,444. Propettisc Mecuanism, G. R. Postlethwaite, 
Birmingham. 
18,445. Sappes, J. B. Brooks, Birmingham. 
18,446. Giazmc Butr Joints of Roors, T. R. Shelley, 
Smethwick. 
18,447. Savinc Lire from Fire, G.8. de Raymond, 


oe. 

18,448. Stop-cock and Nozzie, C. H. Ancill, Sutton 
Coldfield. 

an Stream Enoixes, J. Williams, Caerllwyn- 


gryad. 
18,450. Execrric Motors, J. Y. Johnson.(C. & 
Bradley, United States.) 
EGENERATIVE Kitns, E. and J. J. Brook, 
London. 


18,452. Locks, J. P. Rock, London. 

18,453. Maxinc ErrervescisLe Mixtures, T. Kerfoot, 
Manchester. 

“.. Maxine of MepicatTep Soar, H. de la Spée, 

mdon. 

18,455. Rotter Bearrncs, W. Billing, Birmingham. 

18,456. Woop-pryinc CsamBers, 8. Ingham, W. 
Mllingworth, and J. W. Haywood, Leeds. 

18,457. AUTOMATIC FIRE-EXTINGUISHING SPRINKLERS, 
J. H. Lynde, Manchester. 

18,458. Wrappinc of Packaces, W. 8. Jarbor, Bir- 
mingham. 

18,459. Temp.es for Looms, R. Atherton, Bradford. 

18,460. Cap-sprnninc Macurvery, G. Clegg, J. Thomas, 
and W. H. Harrison, Halifax. 

18,461. Maxine of Loorep Fasrics, G. Sowter, Not- 


tingham. 
18,462. Irons for Smoorninc Six Hats, F. E. V. 
Taylor, Birmingham. 
18,463. Kitcnen Rance Bars, J. Hall, Worcester. 
18,464. Pumps, J. White, Glasgow. 
“. Maxine of ArtiriciaL Fue., J. F. Cohen, 


mdon. 
— Breech Mecuanism for Orpnancez, G. Quick, 


mdon. 

18,467. Maxine of Fustians, 8. Helliwell, Halifax. 

18,468. Burners of Oi Lamps, A. H. Griffiths, Bir- 
mingham. 

18,469. Locks, A. Barrett, Landport. 

18,470. CIGARETTE-MAKING Macuinery, H. Brogden, 
Altrincham. 

18,471. Distrrsutinc Dry EnamMet upon STEEL, &c., 
Ww. haw, Dudley. 

18,472. Vatves and Cocks, J. H. Ritchie, London. 

18,473. Propuctnc Bioop for Dramatic Porposes, R. 
C. Hannan, Glasgow. 

18,474. Huskinc Macurnes for Grains, A. J. Boult.— 
(LZ. Paul and Co., Germany.) 

18,475. Propucine Fieures on the Surrace of Woop, 
C. L. Goehring, London. 

18,476. Exevators for DiscHarcina VeEssELs, D. 
Steinmann-Haghe, London. 

18,477. Rottrxc Seamvess Tusinc, G. C. Dymond.— 
(W. H. Appleton, United States.) 





18,478. Hotprrs for Tosacco Pirss, &c., H. Mitchell, 
Liverpool. 
7 Suapes, &c., for Lamps, 8. Danischewsky, 
vel 
18,480. Trunxs, H. H. Chilton and B. J. Botwood, 
Wol pton. 
ae. Wanppixe for Saor Guns, J. V. E. Carpenter, 


rk. 

18,482. Artiricra, Strong, G. and H. R. Schiick, 
London. 

18,483. VentiLatinc Boors, J. R. Taylor, London. 

18,484. Surpe Vatves for Steam Enaines, J. Thom, 

verpool. 

18,485. Kxrrrme@ Macuines, G. Stibbe.—(E. Dubied, 
Switzerland.) 

18,486. Exveopre, F. B. Hanbury, London. 

18,487. Wasninc and Rermunc Fuuvers’ Eartu, W. 
A. Sheppard, London. 

18,488. Coprrer, J. Skinner, Harlesden. 

18,489. Bewt-PLacer, F. Pretzel, London. 

18,490. Tosacco Povcu, I. Brager, London. 

18,491. Sturry, W. Joy, London. 

18,492. Treatinc the Tap Crxper produced in Pup- 
DLING Iron, T. H. Roberts, London. 

18,493. Currinc HoLiow Street SHELLSs, R. A. Hadfield, 
London. 

18,494. Gatvanic Batrerigs, I. L. Roberts and H. L. 
Brevoort, London. 

18,495. Crocks, C. Bickford and J. Swann, London. 

18,496. Locks for Sares, 8. C. Munro, London. 

18,497. Looms for Weavine, W. Shepherd, London. 

18,498. Arrixinc, &c., Postace Sramps, L. Smith, 
London. 

18,499. Bet. Buoy, J. Gibson, London. 

18,500. Layine Exvecrricat Conpvucrors, B. and J. B. 
Verity, London. 

18,501. AtrracuMents for Krys, E. 8. Gunn and E, E. 

, London. 

18,502. Lapres’ Betts, T. Dayer, London. 

18,508. Lamps and Burners, R. Nicholls, London. 

18,504. Brake Mecuanism, P. G. Backman, London. 

18,505. ELectricat Torcues, H. B. Sheridan.—{J. D. 


Culp, United States.) 
R. A. Hadfield, 


18,506. Hottow STEEL SHELLS, 
London. 

18,507. Mirre Jomsery Apriiances, J. A. Davis, 
London. 

18,508. CoLtLapsiBLE Drixxine Cups, 0. 8. Ruddock, 
London. 

18,509. Scates for WEIGHING Gratin, A. Springer and 
W. Kent, London. 

18,510. Oar Locks, W. R. Briggs and F. C. Lyon, 


mdon. 

18,511. Steam Pumps, P. Jensen.—(D. B. Burnham, 
United States.) 

18,512. Om Cans, J. Gilchrist, Glasgow. 

18,513. Motors, J. F. Roseberry, London. 

18,514. Bince Water Pumps, N. Richardson, London. 

18,515. Brxpine Loose Sxeets of Music, J. H. Dick- 
son, London. 

18,516. Uritistnc Waste Heat in Gas Enoines, D. 
Davies, London. 

18,517. PerrorateD Tues for Dyeine, H. F. Lippitt, 


London. 

18,518. CaBLe Tramways, 8S. Pitt.—(J. B. Webb, United 
States.) 

18,519. Suirts, &c., H. G. Tarr and 8. H. Cousins, 
Lond: ° 


on. 
18,520. Sanrrary Apparatus, &c., W. L. Beardmore, 
mdon. 
18,521. Sunstitute for Musk, E. Schnaufer and H. 
Hupfeld, London. 
18,522. Gas Governor, F. 8. Streeter, London. 
18,523. Sewinc Macuines, M. Lachman and E. Kohler, 


ndon. 

18,524. Ruopamine Succinate, B. Willcox. — (The 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

18,525. ALTERNATE CURRENT Morors, E. Wilson, 
London. 

18,526. Supmarine TELEGRAPHIC CaBLzs, J. C. L. 
Loeffier, London. 

18,527. Se_r-cLosinc Buckets or Grass, C. L. Smith, 
London. 

18,528. Inpicators, A. Rogers, London. 

18,529. Propuction of piuM, &c., J. Mactear, 
London. 

18,530. RemovaBLe Denture, H. A. Parr, London. 

18,531. TREADLE Drivinc MecuanisM, J. H. Whitney, 
London. 

19th December, 1888. 


.- Fue. Economiser, W. Johnson and H. Coombs, 
<ent. 


e 

18,533. Picktinc Metauiic Bopres, G. C. Fricker, 
London. 

18,534. BrtiiarpD Cues, H. Dalgety. London. 

18,535. Appliances for Wixpow C.eanino, J. Lane, 
Preston. 

18,536. Szwinc Macuiyegs, A. Anderson.—{The Singer 
Manufacturing Co., United States.) 

18,537. SELF-FEEDING ApPpaRATus for Bronzinc Ma- 
curses, W. Pickersgill and E. Bush, Leeds. 

18,538. OpTaIntinG MoTIvVE-POWER by GRAVITATION, J. 
Parker, near Birmingham. 

18,539. Brake and StartTine Apparatus, W. Giffard, 
Salford. 


18,540. Horsgsnors and Treaps, W. Giffard, Salford. 

18,541. AxLe-BoxeEs, W. Bird, Manchester. 

18,542, Apsusrinc PHoTocRapHic Cameras, Perken, 
Son, and Rayment, and C. G. North, London. 

18,543. Enorse Governors, J. and B. Wild, Chad- 
derton, near Oldham. 

18,544. Lever for Ratstnc Carvine Disnes, J. H. 
Knight, Farnham. 

18,545. Spring or Merat Cups, R. C. Hannan, 


Glasgow. 

18,546. Lever Corkscrew, H. G. Hannan, Glasgow. 

18,547. Rotter Traverse Motions of Spinninc Ma- 
CHINERY, G. Hurst and J. Fenton, Halifax. 

18,548. CoupLinos for Raitway Carruaces, W. Bryden, 
Manchester. 

18,549. Winpinc ARRANGEMENTS of KeyLess WATCHES, 
F. J. Gardner and J. Collett, Birmingham. 

18,550. ConTroLtinc and DisENGaciInc MECHANISM, 
J. 8. Taylor and 8S. W. Challen, Birmingham. 

18,551. TrEaTING the Waste Liquor of Copper Works, 
J. Wilson, Berwick-on-Tweed. 

18,552. FumicaTinc Apparatus, A. Clifford, Dartford. 

18,553. Rance Fixprxe, C. A. Benson, Bath. 

18,554. AuromaTic Tension ADsusTERs, J. B. Evans, 
London. 

18,555. Soap-cuTTinc Macuine, W. Allardyce, Belfast. 

18,556. Puriryrse WaTER, J. Pollock, Belfast. 

18,557. Mountines for Wixpow Bu1xps, R. G. Hislop, 
Glasgow. 

18,558. CLasp or Fastener, J. K. Tullis, Glasgow. 

18,559. Buckcgs, T. and W. Evans, Birmingham. 





18,560. Savine Lives from Fires, E. Long and J. Day, 
Southsea, 

18,561. Savino Lives from Fires, E. Long and J. Day, 
Southsea. 


18,562. Mountine Protocrapas, J. 8. Tulley, London. 

18,568. AuromatTic WaTER Ratsers, E. Cory, 

18,564. Sprinc O1t Cans, T. Mc , Birmingham, 

18,565. Furniture Castors, R. G. V. Van Avezathe, 
Birmingham. 

18,566. Store Service Apparatus, The Lamson Store 
Service Company.—(J. 7’. Cowley, United a 

—: Sack Truck, &c., W. Crewe and J, Fillingham, 


8. 
18,568. Purirication of Sewace, &c., C. H. Beloe, 


on, 

18 Ay gees for Szcurine Rais, R. Hundleby, 
effield, 

18,570. Curnrnc Smoky Caimneys, &c., J. B, Papier, 


on. 

18,571. Pie-crust Support and Pie Vent, G. C. 
Roberts, London. 

18,572. Waeets for Venicies, J. Harrington and J. 
Hopper, London. 

18,573. Puritryinc Gasgs, E. Solvay, London.—{Date 
applied for under Section 103 of the Patents, &c., 
Act, 1883, 5th June, 1888, being date of application 
in Belgium.) 

18,574. Maxine Cuuoring, E. Solvay, London.—[{Date 
applied for under Section 103 of the Patents, &c., 
Act, 1883, 5th June, 1888, being date of application 
in Belgium.] 

18,575. Seay Papiock, W. Pheysey and O, 8, Ruddock, 


mdon. 
18 onal Lavatory Sponces, A. Kohler and F. Miirtin, 

ndon. 
18,577. Printine upon EarTHEeNware, W. H. Turner, 

London. 


18,578. Manoers, W. C. Manning, London. 
18,579. VeLocirepes, G. Singer and R. H. Lea, 


ndon. 
4 > ~~ gga Cueqvues or Tickets, J. Phillips, 
mdon. 

18,581. Urivaus, W. L. Beardmore, London. 

18,582. Preventinc GuTreRinc of Canpies, G. F, 
a. London. 

1. Lamp Firrinos, &c., E. C. Bellamy, Bir- 

mingham. 

18,584. Gas Firrixnes Cieansers, W. Fiddes and W. 
Stagg, ndon. 

18,585. Crusnine and Grinpinc Macuinery, G. E. 
Sherwin, London. 

18,586. Knitrep Sxirts, 8, Davis and F. Moore, 


18,587. UmBreLtas and Parasois, &c., E. Weidlich, 
London. 

—. Receprac.es for AERATED Waters, A. Schon, 

mdon. 

18,589. Seconpary Bartrertigs, J. L. Huber, London. 

18,590. Burrine Woot, A. E. Tavernier and E. Casper, 
London. 

18,591. BLockinc and Empossino Presses, G. E. Chap- 
man, London. 

18,592. MecuanisM for Prope.tino Boats, F. Russell, 


on. 

18,593. Pipe Tonos, J. P. Johansson, London, 

18,594. Hat-sizinc Macaines, G. F. Redfern. —(&. M. 
Bulkley, United States.) 

18,595. KEED MusicaL InstrRuMENT, F. A. Sommer, 


ndon. 

18,596. Awninos, 8S. Gardner, London. 

18,597. Oven for Bakinc Breap, &c., J. H. Turner, 
London. 

18,598. Game, A. J. Eli, London. 

18,599. Fire-crates, N. Browne.—(V. R. Moss and A. 
Anderson, New Zealand.) 

18,600. Dummy Biocks, F.C. Wallis, London. 

18,601. Nore Booxs for Rerortinc, T. 8. Malone, 
London. 

18,602. Steam Exorvg, A. M. Clark.—(The Duke Engine 
Manufacturing Company (Jlncorporated), United 
States.) 

20th December, 1888. 

18,603. Botrie Storrers, W. Noton, Oldham. 

18,604. TreaTmMeNT of Diseases of the Human Frame, 
K. Thomas, Manchester. 

18,605. CaTaLoaues for Exursitions, 8. G. Board and 
J. J. Stott, Manchester. 

18,606. Loose Lip and Basin Trap, D. Howarth, 
Manchester. 

18,607. Dust Box for Kircnen Ranoezs, J..W. Cooper, 
Bradford. 

18,608. Etecrric Bevis, R. W. Paul, London. 

18,609. Drum Winpine Frames, B. A. Dobson and J. 
Hill, Manchester. 

18,610. Tospacco Pires, R. P. Roe, Liverpool. 

18,611, Brake for PeramBuators, E. O. Langhain, 
Sussex. 

18,612. Brackets, R. G. Evered, London. 

18,613. Casezs for Pins, E. Harris, London. 

18,614. Dryine Fasrics, J. Illingworth, Halifax. 

18,615. WHorTLe Pxiates, J. Holroyd, Sheffield. 

18,616. Brusa Hanpves, W. Smith, Birmingham. 

18,617. Rance Finper, W. G. Talbot, J. Money, and C. 
Roe, Grantham. 

18,618. Purirication of ALconot, C. M. Pielsticker, 
London. 

18,619. Runners of Umsretias, W. Holland, jun., 
Birmingham, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


389,929. Axe Lusricator, W. C. Joslin, Putnam, 
Conn.—Filed May 18th, 1888. 
Claim.—A grease lubricator tapering toward the 








lower end and provided with a double-coned piston, 
the stem of said piston passing through the lower 
small end of the cone, as shown and described, 
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390,306. Portaste Key-seat Currer, M. Morton, 
Detroit, Mich,—Filed November 4th, 1888. 

Claim.—A portable key-seat cutter consisting of a 
supporting frame for engaging the article to be cut, a 
horizontally sliding frame on said su frame, a 
reciprocating cutter bar carried by the sli frame 
and moving on the supporting frame, and a rotating 
feed-screw en, ng the supporting frame and the 
sliding frame to force the latter, with its cutter bar, 
forward to make the desired cut, substantially as 
described. The combination, in a portable key-seat 


390,306] 













\) NY 
iio 


) 


TS 1 wi 
a — 
[ ae 








cutter, of the supporting frame B and the slidin, 

frame C thereupon, having horizontal and vertica! 
portions pivotally connected together for adjusting 
the vertical part out of perpendicular, substantially as 
described. In a portable key-seat cutter, the com- 
bination, with the travelling frame C and its recipro- 
cating tool-supporting bar, of the supporting frame B, 
the vertical leg of which is provided with an inclined 
face b, substantially as and for the purpose described. 


390,394. Grass Frrnace, J. Pearce and &. de la 
Chapelle, Ottawa, I1l.—Filed April 6th, 1888, 
Claim.—{1) The combination, with a glass furnace 
and a device for burning oil or other fluid combustible 
in the fire-box thereof, of a projecting canopy over a 
pot hole, and an air passage or passages arran, 
take from the exterior of the furnace below the canopy 
air which is heated at the pot holes, and to conduct 
the same into the fire-box. (2) The combination, with 
a glass furnace, of a central air flue F leading from 
above the crown, a _—- or passages leading from 
the exterior of the furnace to the top of said flue, and 
a passage or es leading from the lower part of 
sald flue into the fire-box. (3) The combination, with 
a glass furnace, of a canopy located over the pot holes, 
and an air flue or flues lead! from beneath the 
canopy through the melting chamber into the fire-box. 
(4) The combination, with a glass furnace, of a central 





air flue F leading from above the crown, and provided 
with a branch or branches leading into the fire-box, a 
sheet G1, arranged over the crown and an 
air space g, a canopy G exterior to the furnace above 
the pot holes, and passages leading from beneath the 
—, to the = ng g. (5) The combination, with a 
glass furnace and its fire-box containing a fluid burner, 
of a central flue F, communicating at its upper end 
with the exterior of the furnace, and one or more 
branches leading from the lower end of the flue F to 
the fire-box, and paging their delivery ends directed 
toward the rear of the fire-box. 


,682. Metattic Wueet, B. R. Kinney, Toledo, 
Ohio.—Filed June 16th, 1888, 
Claim.—The combination with an axle-box having 
annular flanges c, of the rings D D, having grooves d, 
to receive the spokes, flanges d}, to be bent around 
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them, and flanges d?, to bear against the axle-box 
flanges c, whereby the spokes may rest with their 
ends on the axle-box and be pressed against the axle- 
box flanges, as shown and described. 








Epprs’s Cocoa.—GRATEFUL aND CoMFORTING.—“ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and 
es rly nourished frame.’ — Civil Service Gazette 

e simply with boiling water or milk. Sold only 
in packets, by grocers, labelled—‘‘ James Errs & Co. 
H pathic Chemist mdon.” Also makers of 
Epps’s Afternoon Chocolate Essence.—[{ADvT.] 























